
Prepared:  10/25/23 
Issued:  10/29/23 

Fort Bend County, Texas 
Invitation for Bid 

 

 
Construction of Fort Bend Parkway Entrance Ramp 

for Fort Bend County Mobility Bond Project No. 20219x 
BID 24-015 

 
  
SUBMIT BIDS TO:                   SUBMIT NO LATER THAN: 
 
Fort Bend County       Tuesday, November 21, 2023 
Purchasing Department       2:00 PM (Central) 
Travis Annex  
301 Jackson, Suite 201       LABEL ENVELOPE: 
Richmond, TX  77469 
        BID 24-015 
Note:  All correspondence must include the term   Fort Bend Parkway Entrance Ramp 
“Purchasing Department” in address to assist in      
proper delivery        
 

 
ALL BIDS MUST BE RECEIVED IN AND TIME/DATE STAMPED BY THE PURCHASING OFFICE 

OF FORT BEND COUNTY ON OR BEFORE THE SPECIFIED TIME/DATE STATED ABOVE. 
 

BIDS RECEIVED AS REQUIRED WILL THEN BE OPENED AND PUBLICLY READ. 
 

BIDS RECEIVED AFTER THE SPECIFIED TIME, WILL BE RETURNED UNOPENED. 
 

 
Results will not be given by phone.  Requests for information must be in   
Results will be provided to bidder in writing     writing and directed to: 
after Commissioners Court award.     Brooke Lindemann 
        Senior Buyer 
        Brooke.Lindemann@fortbendcountytx.gov  
 
 

Vendor Responsibilities: 
 Download and complete any addendums.  (Addendums will be posted on the Fort Bend County website no 

Later than 48 hours prior to bid opening)      
 Submit response in accordance with requirements stated on the cover of this document. 
 DO NOT submit responses via email or fax.     

        
 
 

mailto:Brooke.Lindemann@fortbendcountytx.gov


COUNTY PURCHASING AGENT 
Fort Bend County, Texas                  

Vendor Information 

Jaime Kovar  
       Office (281-341-8640 Purchasing Agent 

Legal Company Name 
(top line of W9)  
Business Name  
(if different from legal name) 
Federal ID # or S.S. # DUNS # 

Type of Business 
___ Corporation/LLC      ___  Partnership 
___ Sole Proprietor/Individual      ___ Tax Exempt Organization 

Age in Business?     

Publicly Traded Business  ___ No         ___ Yes  Ticker Symbol ________ 

Remittance Address 

City/State/Zip 

Physical Address 

City/State/Zip 

Phone/Fax Number Phone:  ____________________      Fax: ____________________ 

Contact Person 

E-mail 

Check all that apply to the 
company listed above and 
provide certification 
number.  

DBE-Disadvantaged Business Enterprise ___ 
SBE-Small Business Enterprise ___ 
HUB-Texas Historically Underutilized Business __ 
WBE-Women’s Business Enterprise __ 

Certification # ___________ 
Certification # ___________ 
Certification # ___________ 
Certification # ___________ 

Cert Date Exp Date 
______ 
______ 
______ 
______ 

______ 
______ 
______ 
______ 

Company’s gross annual 
receipts  

       <$500,000 _____        $500,000-$4,999,999 _____   
$5,000,000-$16,999,999  ___          $17,000,000-$22,399,999 _____        
       >$22,400,000 _____ 

NAICs codes (Please enter 
all that apply)  
Signature of  
Authorized  
Representative 
Printed Name 
Title 

Date 

 THIS FORM MUST BE SUBMITTED WITH THE SOLICITATION RESPONSE 
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1.0 GENERAL REQUIREMENTS: 
 

1.1 Read this entire document carefully.  Follow all instructions. You are responsible 
for fulfilling all requirements and specifications.  Be sure you understand them. 

 
1.2 General Requirements apply to all advertised bids; however, these may be 

superseded, whole or in part, by the scope, special requirements, specifications, 
special specifications or other data contained herein.  

 
1.3 Governing Law: Bidder is advised that these requirements shall be fully governed 

by the laws of the State of Texas and that Fort Bend County may request and rely 
on advice, decisions and opinions of the Attorney General of Texas and the 
County Attorney concerning any portion of these requirements. 

 
1.4 Bid Form Completion: Fill out, sign, and return to the Fort Bend County 

Purchasing Department one (1) complete bid form.  An authorized representative 
of the bidder must sign the Contract Sheet.  The Contract will be binding only 
when signed by the County Judge, Fort Bend County and a purchase order 
authorizing the item(s) desired has been issued.  The use of corrective fluid is not 
acceptable and may result in the disqualification of bid.   If an error is made, the 
bidder must draw a line through error and initial each change. 

 
1.5 Bid Returns:  Bidders must return all completed bids to the Fort Bend County 

Purchasing Department at 301 Jackson, Suite 201 Richmond Texas no later than 
2:00 P.M. on the date specified. Late bids will not be accepted. Bids must be 
submitted in a sealed envelope, addressed as follows: Fort Bend County 
Purchasing Agent, Travis Annex, 301 Jackson, Suite 201 Richmond, Texas 
77469. 

 
1.6 Addenda: No interpretation of the meaning of the drawings, specifications or 

other bid documents will be made to any bidder orally.  All requests for such 
interpretations must be made in writing addressed to Brooke Lindemann, Senior 
Buyer, 301, Jackson, Suite 201, Richmond, Texas, 77469, E-mail: 
Brooke.Lindemann@fortbendcountytx.gov. Any and all interpretations and any 
supplemental instructions will be in the form of written addenda to the contract 
documents which will be posted on Fort Bend County’s website.  Addenda will 
ONLY be issued by the Fort Bend County Purchasing Agent.  It is the sole 
responsibility of each bidder to insure receipt of any and all addenda.  All 
addenda issued will become part of the contract documents.  Bidders must sign 
and include it in the returned bid package.  Deadline for submission of questions 
and/or clarification is no later than Tuesday, November 14, 2023 at 9:30AM 
(central) Requests received after the deadline will not be responded to due to the 
time constraints of this bid process. 

 
1.7 References:  All bidders must submit, WITH BID, at least three (3) references 

from clients for whom a project similar to that specified herein has been 

mailto:Brooke.Lindemann@fortbendcountytx.gov
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successfully accomplished.  References must include clients name, contact person 
and telephone number. 

 
1.8 Bid Bond:  All bidders must submit, WITH BID, a cashier's check or certified 

check for at least five percent (5%) of the total bid price, payable to the order of 
Fort Bend County, or a Bid Bond in the same amount issued by a surety, 
acceptable to Fort Bend County, authorized to do business in the State of Texas, 
as a guarantee that the Bidder will do the work described herein at the rates stated 
herein.  Unsuccessful bidder’s Cashier's Check or Certified Check will be 
returned only after a written request to do so have been received in the Office of 
the Fort Bend County Purchasing Agent. 

 
1.9 Material Safety Data Sheets:  Under the "Hazardous Communication Act", 

commonly known as the "Texas Right to Know Act", a bidder must provide to 
Fort Bend County and using departments, with each delivery, material safety data 
sheets, which are, applicable to hazardous substances defined in the Act.  Bidders 
are obligated to maintain a current, updated file in the Fort Bend County 
Purchasing Department.  Failure of the bidder to maintain such a file will be cause 
to reject any bid applying thereto. 

 
1.10 Pricing:  Prices for all goods and/or services shall be firm for the duration of this 

Contract and shall be stated on the bid sheet.  Prices shall be all inclusive.  No 
price changes, additions, or subsequent qualifications will be honored during the 
course of the Contract.  All prices must be written in ink or typewritten.  If there 
are any additional charges of any kind, other than those mentioned above, 
specified or unspecified, bidder MUST indicate the items required and attendant 
costs or forfeit the right to payment for such items. 

 
1.11 Term Contracts:  If the Contract is intended to cover a specific time period, said 

time will be given in the specifications under scope. 
 

1.12 Recycled Materials:  Fort Bend County encourages the use of products made of 
recycled materials and shall give preference in purchasing to products made of 
recycled materials if the products meet applicable specifications as to quantity and 
quality.  Fort Bend County will be the sole judge in determining product 
preference application. 

 
1.13 Evaluation:  Evaluation shall be used as a determinant as to which bid items or 

services are the most efficient and/or most economical for Fort Bend County.  It 
shall be based on all factors which have a bearing on price and performance of the 
items in the user environment.  All bids are subject to tabulation by the Fort Bend 
County Purchasing Department and recommendation to Fort Bend County 
Commissioners Court.  Compliance with all bid requirements, delivery and needs 
of the using department are considerations in evaluating bids.  Pricing is NOT the 
only criteria for making a recommendation.  The Fort Bend County Purchasing 
Department reserves the right to contact any bidder, at any time, to clarify, verify 
or request information with regard to any bid. 
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1.14 Disqualification of Bidder:  Upon signing this bid document, a bidder offering to 
sell supplies, materials, services, or equipment to Fort Bend County certifies that 
the bidder has not violated the antitrust laws of this state codified in section 15.01, 
et seq., Business & Commerce Code, or the federal antitrust laws, and has not 
communicated directly or indirectly the bid made to any competitor or any other 
person engaged in such line of business.  Any or all bids may be rejected if Fort 
Bend County believes that collusion exists among the bidders.  Bids in which the 
prices are obviously unbalanced may be rejected.  If multiple bids are submitted 
by a bidder and after the bids are opened, one of the bids is withdrawn, the result 
will be that all of the bids submitted by that bidder will be withdrawn; however, 
nothing herein prohibits a vendor from submitting multiple bids for different 
products or services. 

 
1.15 Awards: Fort Bend County reserves the right to award this Contract on the basis 

of lowest and best bid in accordance with the laws of the State of Texas, to waive 
any formality or irregularity, to make awards to more than one bidder, to reject 
any or all bids.  In the event the lowest dollar bidder meeting specifications is not 
awarded a contract, the bidder may appear before the Commissioners Court and 
present evidence concerning its responsibility. 

 
1.16 Contract Obligation: Fort Bend County Commissioners Court must award the 

Contract and the County Judge or other person authorized by the Fort Bend 
County Commissioners Court must sign the Contract before it becomes binding 
on Fort Bend County or the bidders.  Department heads are not authorized to sign 
agreements for Fort Bend County. Binding agreements shall remain in effect until 
all products and/or services covered by this purchase have been satisfactorily 
delivered and accepted. 

 
2.0 SCOPE: 
 
It is the intent of Fort Bend County to contract with one (1) vendor for all materials, supplies, 
equipment, tools, services, labor and supervision necessary to complete Construction of Fort 
Bend Parkway Entrance Ramp, hereinafter referred to as the “Project,” as specified herein.  
 
3.0 PRE-BID CONFERENCE: 
 
A pre-bid conference will be conducted on Tuesday, November 7, 2023 at 9:00 AM (CST). The 
pre-bid conference will be held at the Fort Bend County Purchasing Department located in the 
Travis Annex at 301 Jackson, Suite 201, Richmond, Texas 77469. All bidders are encouraged to 
attend. 
 
4.0 LIQUIDATED DAMAGES: 
  
The County and the Contractor recognize the delays, expense, and difficulties involved in 
proving in a legal or arbitration proceeding the actual loss suffered by the County if the work is 
not complete on time. Accordingly, instead of requiring any such proof, the County and the 
Contractor agree that as liquidated damages for delay (but not as a penalty) the Contractor shall 
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pay the County $1,500.00 for each day that expires after the time specified herein for completion 
until the Work is complete, unless contract time has been adjusted by extension of time approved 
by Commissioner’s Court.  
 
The Contractor will be placed on one (1) year probation if liquidated damages are accrued.  
During the probation period, if the Contractor accrues liquidated damages on another project, 
they will be disqualified from being awarded any County work for two (2) years. 
 
5.0 COMPLETION TIME & PAYMENT: 
 

5.1 Fort Bend County shall pay the Contractor in current funds for the Contractor’s 
performance of the Contract the contract sum, as stated herein, after receipt of 
notice to proceed and a purchase order issued by the Fort Bend County 
Purchasing Agent.  

 
 5.2 Based upon Applications for payment submitted to the County Auditor, Fort Bend 

County shall make progress payments on account of the contract sum to the 
Contractor as provided below and elsewhere in the contract documents.  

 
  5.2.1 The period covered by each application for payment shall be one calendar 
   month ending on the last day of the month. 
 

5.2.2 Provided an application for payment is received by the County Auditor not 
later than the 15th day of a month, Fort Bend County shall make payment 
to the Contractor not later than the 15th day of the next month.  If an 
application for payment is received by the County Auditor after the 
application deadline fixed above, payment shall be made by Fort Bend 
County not later than 30 days after the County Auditor receives the 
application for payment.  

 
5.2.3 Application for payment shall indicate the percentage of completion of 

each portion of the Project as of the end of the period covered by the 
application for payment. 

 
  5.2.4 Subject to the provisions of the contract documents, the amount of each 
   progress payment shall be computed as follows: 
 

5.2.4.1 Take that portion of the contract sum properly allocable to 
completed Project less retainage of ten percent (10%). 

 
5.2.4.2 Add that portion of the contract sum properly allocable to materials 

and equipment delivered and suitably stored at the site for 
subsequent incorporation in the completed construction (or, if 
approved by Fort Bend County, suitably stored off the site at a 
location agreed upon in writing), less retainage of ten percent 
(10%). 
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5.2.4.3 Subtract the aggregate of previous payments made by Fort Bend 
County. 

 
5.2.4.4 The progress payment amount as determined in above shall be 

further modified under the following circumstances: 
 

Add, upon substantial completion of the Project, a sum sufficient 
to increase the total payments to one hundred percent (100%) of 
the contract sum, less such amounts as Fort Bend County shall 
determine for incomplete work and unsettled claims. 

 
5.2.4.5 Final payment, constituting the entire unpaid balance of the 

contract sum, shall be made by Fort Bend County to the Contractor 
when the Contract has been fully performed by the Contractor. 

 
5.3 Before the first application for payment, the Contractor shall submit to the 

Facilities Management and Planning Department a schedule of values allocated to 
various portions of the work, prepared in such form and supported by such data to 
substantiate its accuracy as the Facilities Management and Planning Department 
may require.  This schedule, unless objected to by the Facilities Management and 
Planning Department shall be used as a basis for reviewing the Contractor’s 
application for payment.  

 
5.4 Contractor must provide with each application for payment a contractor’s 

affidavit certifying bills against the Contractor for labor, material and expendable 
equipment employed in the performance of Contractor have been paid in full prior 
to acceptance of final payment from Fort Bend County. 
 

5.5 The Contractor will permit Fort Bend County, or any duly authorized agent of 
Fort Bend County, to inspect and examine the books and records of the Contractor 
for the purpose of verifying the amount of work performed under the Contract.  
Fort Bend County’s right to inspect survives the termination of the Contract for a 
period of five years. 

 
6.0 LIMIT OF APPROPRIATION: 
 
Prior to the execution of this Contract, Contractor has been advised by County, and Contractor 
clearly understands and agrees, such understanding and agreement being of the absolute essence 
to this Contract, that County shall have available only those funds specifically allocated in this 
Contract to fully discharge any and all liabilities which may be incurred by County in bringing 
this Project to an absolute conclusion, resulting in a complete, fully furnished, fully equipped and 
fully usable facility, and that the total of any and all basic construction costs, costs of providing 
the required services and materials, all fees and compensation of any sort to the Contractor, and 
any and all costs for any and all things or purposes coming inuring under or out of this Contract, 
irrespective of the nature thereof, shall not exceed said specifically allocated sum, 
notwithstanding any word, statement or thing contained in or inferred from the preceding 
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provision of this Contract which might in any light by any person be interpreted to the contrary. 
 
7.0 RIGHT TO ASSURANCE: 

 
Whenever Fort Bend County in good faith has reason to question the Contractor's intent to 
perform, Fort Bend County may demand that the Contractor give written assurance of its intent 
to perform.  In the event that a demand is made and no assurance is given within five (5) days, 
Fort Bend County may treat this failure as an anticipatory repudiation of the Contract. 
 
8.0 PERFORMANCE & PAYMENT BONDS: 
 
Performance and Payment Bonds:  In the event the total accepted bid price exceeds $25,000 the 
Contractor must provide to the Office of the County Purchasing Agent, a performance bond and 
a payment bond, each in the amount of 100% of the total contract sum within ten (10) calendar 
days after receipt of notification of bid award.  Such bonds shall be executed by a corporate 
surety duly authorized and admitted to do business in the State of Texas and licensed in the State 
of Texas to issue surety bonds with a Best Rating of "A" or better.  Fort Bend County reserves 
the right to accept or reject any surety company proposed by the Contractor.  In the event Fort 
Bend County rejects, the proposed surety company, the Contractor will be afforded five (5) 
additional days to submit the required bonds issued by a surety company acceptable to Fort Bend 
County. The awarded contractor must provide performance and payment bonds that name 
Fort Bend County and Fort Bend County Toll Road Authority as the owner. 

 
9.0 POWER OF ATTORNEY: 
 
An attorney-in-fact who signs a bid bond, performance bond or payment bond must file with 
each bond a certified and effectively dated copy of his or her power of attorney. 
 
10.0 INSURANCE: 

 
10.1 All respondents shall submit, with response, a current certificate of insurance 

indicating coverage in the amounts stated below.  In lieu of submitting a 
certificate of insurance, respondents may submit, with response, a notarized 
statement from an Insurance company, authorized to conduct business in the State 
of Texas, and acceptable to Fort Bend County, guaranteeing the issuance of an 
insurance policy, with the coverage stated below, to the firm named therein, if 
successful, upon award of this Contract.   

 
10.2 At contract execution, contractor shall furnish County with properly executed 

certificates of insurance which shall evidence all insurance required and provide 
that such insurance shall not be canceled, except on 30 days prior written notice to 
County.  Contractor shall provide certified copies of insurance endorsements 
and/or policies if requested by County.  Contractor shall maintain such insurance 
coverage from the time Services commence until Services are completed and 
provide replacement certificates, policies and/or endorsements for any such 
insurance expiring prior to completion of Services.  Contractor shall obtain such 
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insurance written on an Occurrence form (or a Claims Made form for Professional 
Liability insurance) from such companies having Best’s rating of A/VII or better, 
licensed or approved to transact business in the State of Texas, and shall obtain 
such insurance of the following types and minimum limits: 

            
 10.2.1 Workers’ Compensation insurance.  Substitutes to genuine Workers’ 

 Compensation Insurance will not be allowed.    
 
10.2.2 Employers’ Liability insurance with limits of not less than $1,000,000 per 

injury by accident, $1,000,000 per injury by disease, and $1,000,000 per 
bodily injury by disease. 

 
10.2.3 Commercial general liability insurance with a limit of not less than 

$1,000,000 each occurrence and $2,000,000 in the annual aggregate.  
Policy shall cover liability for bodily injury, personal injury, and property 
damage and products/completed operations arising out of the business 
operations of the policyholder. 

 
10.2.4 Business Automobile Liability coverage with a combined Bodily 

Injury/Property Damage limit of not less than $1,000,000 each accident.  
The policy shall cover liability arising from the operation of licensed 
vehicles by policyholder. 

 
10.3 County and the members of Commissioners Court shall be named as additional 

insured to all required coverage except for Workers’ Compensation and 
Professional  Liability (if required).  All Liability policies including Workers’ 
Compensation written on behalf of contractor, excluding Professional Liability, 
shall contain a waiver of subrogation in favor of County and members of 
Commissioners Court. 

 
10.4 If required coverage is written on a claims-made basis, contractor warrants that 

any retroactive date applicable to coverage under the policy precedes the effective 
date of the contract; and that continuous coverage will be maintained or an 
extended discovery period will be exercised for a period of two (2) years 
beginning from the time that work under the agreement is completed. 

 
10.5 Contractor shall not commence any portion of the work under this Contract until 

it has obtained the insurance required herein and certificates of such insurance 
have been filed with and approved by Fort Bend County. 

 
10.6 No cancellation of or changes to the certificates, or the policies, may be made 

without sixty (60) days prior, written notification to Fort Bend County. 
 

10.7 Approval of the insurance by Fort Bend County shall not relieve or decrease the 
liability of the Contractor. 
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11.0 INDEMNIFICATION: 
 
Respondent shall save harmless County from and against all claims, liability, and expenses, 
including reasonable attorney’s fees, arising from activities of respondent, its agents, servants or 
employees, performed under this agreement that result from the negligent act, error, or omission 
of respondent or any of respondent’s agents, servants or employees. 

 
11.1 Respondent shall timely report all such matters to Fort Bend County and shall, 

upon the receipt of any such claim, demand, suit, action, proceeding, lien or 
judgment, not later than the fifteenth day of each month; provide Fort Bend 
County with a written report on each such matter, setting forth the status of each 
matter, the schedule or planned proceedings with respect to each matter and the 
cooperation or assistance, if any, of Fort Bend County required by Respondent in 
the defense of each matter. 

 
11.2 Respondent's duty to defend, indemnify and hold Fort Bend County harmless 

shall be absolute.   It shall not abate or end by reason of the expiration or 
termination of any contract unless otherwise agreed by Fort Bend County in 
writing.  The provisions of this section shall survive the termination of the 
contract and shall remain in full force and effect with respect to all such matters 
no matter when they arise. 

 
11.3 In the event of any dispute between the parties as to whether a claim, demand, 

suit, action, proceeding, lien or judgment appears to have been caused by or 
appears to have arisen out of or in connection with acts or omissions of 
Respondent, Respondent shall never-the-less fully defend such claim, demand, 
suit, action, proceeding, lien or judgment until and unless there is a determination 
by a court of competent jurisdiction that the acts and omissions of Respondent are 
not at issue in the matter.  

 
11.4 Respondent's indemnification shall cover, and Respondent agrees to indemnify 

Fort Bend County, in the event Fort Bend County is found to have been negligent 
for having selected Respondent to perform the work described in this request. 

 
11.5 The provision by Respondent of insurance shall not limit the liability of 

Respondent under an agreement. 
 
11.6 Respondent shall cause all trade contractors and any other contractor who may 

have a contract to perform construction or installation work in the area where 
work will be performed under this request, to agree to indemnify Fort Bend 
County and to hold it harmless from all claims for bodily injury and property 
damage that may arise from said Respondent's operations.  Such provisions shall 
be in form satisfactory to Fort Bend County.  

 
11.7 Loss Deduction Clause - Fort Bend County shall be exempt from, and in no way 

liable for, any sums of money which may represent a deductible in any insurance 
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policy.  The payment of deductibles shall be the sole responsibility of Respondent 
and/or trade contractor providing such insurance. 

 
12.0 PREVAILING WAGES: 
 
This project is subject to the prevailing wage rate requirements of Chapter 2258 of the 
Government Code.  All persons employed by Contractor shall be compensated at not less than 
the rates shown below.  Contractor shall keep detailed records of each of its workers and said 
records shall be made available to County for inspection at all reasonable times.  The Contractor 
shall pay Fort Bend County sixty dollars ($60.00) for each worker employed by the Contractor 
for the provision of services described herein for each calendar day or part of the day that the 
worker is paid less than the below stated rates. Contractors may also visit 
www.wdol.gov/dba.aspx. 
 
General Decision Number: TX20230038 01/06/2023 
Superseded General Decision Number: TX20220038 
 
State: Texas 
Construction Type: Highway 
 
Counties: Austin, Brazoria, Chambers, Fort Bend, Galveston, Hardin, Harris, Jefferson, Liberty, 
Montgomery, Orange, San Jacinto and Waller Counties in Texas. 
 
HIGHWAY CONSTRUCTION PROJECTS (excluding tunnels, building structures in rest area 
projects & railroad construction; bascule, suspension & spandrel arch bridges designed for 
commercial navigation, bridges involving marine construction; and other major bridges). 
 
Note: Contracts subject to the Davis-Bacon Act are generally required to pay at least the 
applicable minimum wage rate required under Executive Order 14026 or Executive Order 13658.  
Please note that these Executive Orders apply to covered contracts entered into by the federal 
government that are subject to the Davis-Bacon Act itself, but do not apply to contracts subject 
only to the Davis-Bacon Related Acts, including those set forth at 29 CFR 5.1(a)(2)-(60).  
 
If the contract is entered into on or after January 30, 2022, or the contract is renewed or extended 
(e.g., an option is exercised) on or after January 30, 2022, Executive Order 14026 generally 
applies to the contract. The contractor must pay all covered workers at least $16.20 per hour (or 
the applicable wage rate listed on this wage determination, if it is higher) for all hours spent 
performing on that contract in 2023.  
 
If the contract was awarded on or between January 1, 2015 and January 29, 2022, and the 
contract is not renewed or extended on or after January 30, 2022, Executive Order 13658 
generally applies to the contract. The contractor must pay all covered workers at least $12.15 per 
hour (or the applicable wage rate listed on this wage determination, if it is higher) for all  
hours spent performing on that contract in 2023.  
 

http://www.wdol.gov/dba.aspx
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The applicable Executive Order minimum wage rate will be adjusted annually. If this contract is 
covered by one of the Executive Orders and a classification considered necessary for 
performance of work on the contract does not appear on this wage determination, the contractor 
must still submit a conformance request.  
 
Additional information on contractor requirements and worker protections under the Executive 
Orders is available at www.dol.gov/whd/govcontracts.  
 
 
Modification Number     Publication Date 
          0                                01/06/2023 
           
SUTX2011-013 08/10/2011 
 
                                         Rates          Fringes 
 
CEMENT MASON/CONCRETE FINISHER (Paving and    
Structures)        $ 12.98 **                
   
ELECTRICIAN       $ 27.11                  
  FORM BUILDER/FORM SETTER   
     Paving & Curb       $ 12.34 **                
     Structures        $ 12.23 **               
   
LABORER   
     Asphalt Raker       $ 12.36 **                
     Flagger        $ 10.33 **                
     Laborer, Common       $ 11.02 **                
     Laborer, Utility       $ 11.73 **                
     Pipelayer        $ 12.12 **                
     Work Zone Barricade Servicer     $ 11.67 **                 
   
PAINTER (Structures)      $ 18.62                  
  
 POWER EQUIPMENT OPERATOR:   
     Asphalt Distributor      $ 14.06 **                 
     Asphalt Paving Machine      $ 14.32 **                
     Broom or Sweeper       $ 12.68 **                 
     Concrete Pavement Finishing Machine    $ 13.07 **                 
     Concrete Paving, Curing, Float, Texturing Machine  $ 11.71 **                 
     Concrete Saw       $ 13.99 **                 
     Crane, Hydraulic 80 Tons or less     $ 13.86 **                 
     Crane, Lattice boom 80 tons or less    $ 14.97 **                
     Crane, Lattice boom over 80 Tons     $ 15.80                  
     Crawler Tractor       $ 13.68 **                
     Excavator, 50,000 pounds or less     $ 12.71 **                 

http://www.dol.gov/whd/govcontracts
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     Excavator, Over 50,000 pounds     $ 14.53 **                 
     Foundation Drill, Crawler Mounted    $ 17.43                  
     Foundation Drill, Truck Mounted     $ 15.89 **                 
     Front End Loader 3 CY or Less     $ 13.32 **                 
     Front End Loader, Over 3 CY     $ 13.17 **                 
     Loader/Backhoe       $ 14.29 **                 
     Mechanic        $ 16.96                  
     Milling Machine       $ 13.53 **                 
     Motor Grader, Fine Grade      $ 15.69 **                 
     Motor Grader, Rough      $ 14.23 **                
     Off Road Hauler       $ 14.60 **                 
     Pavement Marking Machine     $ 11.18 **                 
     Piledriver        $ 14.95 **                 
     Roller, Asphalt       $ 11.95 **                 
     Roller, Other       $ 11.57 **                 
     Scraper        $ 13.47 **                 
     Spreader Box       $ 13.58 **                 
   
 
     Servicer        $ 13.97 **                 
     Steel Worker   
     Reinforcing Steel       $ 15.15 **                 
     Structural Steel Welder      $ 12.85 **                 
     Structural Steel       $ 14.39 **                 
   
TRUCK DRIVER   
     Low Boy Float       $ 16.03 **                 
     Single Axle       $ 11.46 **                 
     Single or Tandem Axle Dump     $ 11.48 **                  
     Tandem Axle Tractor w/Semi Trailer    $ 12.27 **                 
 
WELDERS - Receive rate prescribed for craft performing operation to which welding is 
incidental. 
 
** Workers in this classification may be entitled to a higher minimum wage under Executive 
Order 14026 ($16.20) or 13658 ($12.15).  Please see the Note at the top of the wage 
determination for more information. 
 
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave for Federal Contractors applies 
to all contracts subject to the Davis-Bacon Act for which the contract is awarded (and any 
solicitation was issued) on or after January 1, 2017.  If this contract is covered by the EO, the 
contractor must provide employees with 1 hour of paid sick leave for every 30 hours they work, 
up to 56 hours of paid sick leave each year.  Employees must be permitted to use paid sick leave 
for their own illness, injury or other health-related needs, including preventive care; to assist a 
family member (or person who is like family to the employee) who is ill, injured, or has other 
health-related needs, including preventive care; or for reasons resulting from, or to assist a family 
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member (or person who is like family to the employee) who is a victim of, domestic violence, 
sexual assault, or stalking.  Additional information on contractor requirements and worker 
protections under the EO is available at www.dol.gov/whd/govcontracts. 
 
Unlisted classifications needed for work not included within the scope of the classifications 
listed may be added after award only as provided in the labor standards contract clauses (29CFR 
5.5 (a) (1) (ii)). 
 
The body of each wage determination lists the classification and wage rates that have been found 
to be prevailing for the cited type(s) of construction in the area covered by the wage 
determination. The classifications are listed in alphabetical order of "identifiers" that indicate 
whether the particular rate is a union rate (current union negotiated rate for local), a survey rate 
(weighted average rate) or a union average rate (weighted union average rate). 
 
Union Rate Identifiers 
 
A four letter classification abbreviation identifier enclosed in dotted lines beginning with 
characters other than "SU" or "UAVG" denotes that the union classification and rate were 
prevailing for that classification in the survey.  Example: PLUM0198-005 07/01/2014. PLUM is 
an abbreviation identifier of the union which prevailed in the survey for this classification, which 
in this example would be Plumbers. 0198 indicates the local union number or district council 
number where applicable, i.e., Plumbers Local 0198. The next number, 005 in the example, is an 
internal number used in processing the wage determination. 07/01/2014 is the effective date of 
the most current negotiated rate, which in this example is July 1, 2014. 
 
Union prevailing wage rates are updated to reflect all rate changes in the collective bargaining 
agreement (CBA) governing this classification and rate. 
 
Survey Rate Identifiers 
 
Classifications listed under the "SU" identifier indicate that no one rate prevailed for this 
classification in the survey and the published rate is derived by computing a weighted average 
rate based on all the rates reported in the survey for that classification.  As this weighted average 
rate includes all rates reported in the survey, it may include both union and non-union rates. 
Example: SULA2012-007 5/13/2014. SU indicates the rates are survey rates based on a weighted 
average calculation of rates and are not majority rates. LA indicates the State of Louisiana. 2012 
is the year of survey on which these classifications and rates are based. The next number, 007 in 
the example, is an internal number used in producing the wage determination. 5/13/2014 
indicates the survey completion date for the classifications and rates under that identifier. 
 
Survey wage rates are not updated and remain in effect until a new survey is conducted. 
 
Union Average Rate Identifiers 
 
Classification(s) listed under the UAVG identifier indicate that no single majority rate prevailed 
for those classifications; however, 100% of the data reported for the classifications was union 
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data. EXAMPLE: UAVG-OH-0010 08/29/2014. UAVG indicates that the rate is a weighted 
union average rate. OH indicates the state. The next number, 0010 in the example, is an internal 
number used in producing the wage determination. 08/29/2014 indicates the survey completion 
date for the classifications and rates under that identifier. 
 
A UAVG rate will be updated once a year, usually in January of each year, to reflect a weighted 
average of the current negotiated/CBA rate of the union locals from which the rate is based. 
 
                   WAGE DETERMINATION APPEALS PROCESS 
 
1.) Has there been an initial decision in the matter? This can be: 
 
*  an existing published wage determination 
*  a survey underlying a wage determination 
*  a Wage and Hour Division letter setting forth a position on a wage determination matter 
*  a conformance (additional classification and rate) ruling 
 
On survey related matters, initial contact, including requests for summaries of surveys, should be 
with the Wage and Hour Regional Office for the area in which the survey was conducted because 
those Regional Offices have responsibility for the Davis-Bacon survey program. If the response 
from this initial contact is not satisfactory, then the process described in 2.) and 3.) should be 
followed. 
 
With regard to any other matter not yet ripe for the formal process described here, initial contact 
should be with the Branch of Construction Wage Determinations.  Write to: 
 
            Branch of Construction Wage Determinations 
            Wage and Hour Division 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
2.) If the answer to the question in 1.) is yes, then an interested party (those affected by the 
action) can request review and reconsideration from the Wage and Hour Administrator (See 29 
CFR Part 1.8 and 29 CFR Part 7). Write to: 
              
 Wage and Hour Administrator 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
The request should be accompanied by a full statement of the interested party's position and by 
any information (wage payment data, project description, area practice material, etc.) that the 
requestor considers relevant to the issue. 
3.) If the decision of the Administrator is not favorable, an interested party may appeal directly to 
the Administrative Review Board (formerly the Wage Appeals Board).  Write to: 
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            Administrative Review Board 
            U.S. Department of Labor 
            200 Constitution Avenue, N.W. 
            Washington, DC 20210 
 
4.) All decisions by the Administrative Review Board are final. 
 
13.0 PERMITS: 
 
It shall be the sole responsibility of the successful bidder to obtain all required permits in the 
name of Fort Bend County. 
 
14.0 CONTRACTOR'S RESPONSIBILITY FOR WORK: 
 

 14.1 Preconstruction Work.  Contractor shall do (or cause to be done) the following as 
preconstruction work: 
 
14.1.1 On an as needed basis as determined by Fort Bend County, cause the 

Contractor’s personnel to meet with Fort Bend County and the Engineer to 
discuss the status of the Project. 

 
14.1.2 Review drawings and specifications with the Engineer to permit the 

Contractor and the Engineer to determine the compliance of the proposed 
facility with applicable building codes. 

 
14.2 Construction Work.  Contractor shall do (or cause to be done) the following as 

construction work: 
 
14.2.1 Perform (or cause to be performed) all preparatory work at the 

construction site required herein, including (without limitation) soil and 
concrete testing and demolition of improvements existing at the 
construction site and all actions necessary for compliance with all laws 
and regulations as to actions to be taken by owners or contractors before 
construction begins, including without limitation those in regard to 
archaeological and environmental requirements. 

 
14.2.2 Construct and install (or cause to be constructed and installed) the Project 

on the construction site in accordance with this Contract and the drawings 
and specifications approved by Fort Bend County. 

 
14.2.3 Furnish (or cause to be furnished) all materials, supplies, equipment, tools, 

labor, supervision, utilities, transportation, and other materials and 
services necessary to complete the Project described herein. 

 
14.2.4 Materials testing necessary for the Project and required by laws and 

regulations, construction industry standards as approved by Fort Bend 
County and this Contract; the frequency of testing shall be approved by 
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Fort Bend County.  It is the contractor’s responsibility to engage a 
material testing laboratory to perform testing on the structural 
concrete to be used for foundation work in this project.  The cost of 
testing shall be incidental to bid item for drill shaft foundation.  
Testing of concrete shall comply with current TXDOT criteria.  
Contractor has to submit the name of the testing laboratory, intended 
to be used by the contractor for this project, for County’s approval. 
 

14.3 Standards for Review and Approval.  Fort Bend County acknowledges that in 
order to meet the deadlines for the completion of the Project, and in order to 
accomplish the efficient completion of the Project, the Contractor may submit 
matters to Fort Bend County in stages for approval or consent. Upon receipt of 
any matter submitted by the Contractor for review and approval, Fort Bend 
County shall review the same and shall diligently and promptly (but in any event 
within 14 calendar days for any such matter, other than a proposed change order, 
and within 28 calendar days for a proposed change order) give the Contractor 
notice of Fort Bend County's approval or disapproval, setting forth in detail all 
reasons for any disapproval. Fort Bend County's right to disapprove any such 
matter submitted (other than a proposed change order) shall be limited to the 
elements thereof (a) which do not conform substantially to matters previously 
approved, (b) which are new elements not previously presented and approved and 
the Contractor is unable to demonstrate that such new element is reasonably 
necessary for completion of the Project, or (c) which depict matters that are 
violations of this Contract or applicable laws and regulations. 

 
14.3.1 If Fort Bend County disapproves of a particular matter or Proposed 

Change Order, the Contractor shall have the right to resubmit such matter 
or Proposed Change Order to Fort Bend County, altered to satisfy Fort 
Bend County's basis for disapproval. Any resubmission shall be subject to 
review and approval by Fort Bend County.  

 
14.3.2 Fort Bend County and the Contractor shall attempt in good faith to resolve 

any disputes concerning the approval of any aspect of the Project 
expeditiously, so as not to delay the completion of the Project in 
accordance with this Contract. 

 
14.3.3 Expedited Approvals. Fort Bend County recognizes the importance of 

expeditious action upon all matters submitted to Fort Bend County for 
review and approval and of expeditious response to those aspects of the 
Project requiring approval by governmental authorities having jurisdiction 
there over. Fort Bend County agrees to exercise its rights of review and 
approval hereunder with due diligence, reasonableness, and good faith.  
Fort Bend County shall use its reasonable efforts to expedite any required 
review of the Project or other matters by any governmental authority. 
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14.4 Changes. 
 
14.4.1 General. Fort Bend County may make changes to the Project by altering, 

adding to, or deducting from the Project. All changes in the Project which 
(a) require an adjustment in the contract sum or an adjustment in the final 
completion date or (b) involve a material change in the overall scope or 
function of the Project shall be requested and authorized before 
commencing such changes by use of written change order notices, 
Proposed Change Orders and Change Orders, which change order 
procedure shall be the exclusive means to effect such changes in the 
Project. 

 
14.4.2 Change Order Procedure. If at any time Fort Bend County desires to make 

any change in the Project requiring the issuance of a Change Order, Fort 
Bend County shall so advise the Contractor in writing by delivery to the 
Contractor of a written notice describing the change. Upon receipt of such 
notice initiated by Fort Bend County, the Contractor shall within a 
reasonable period of time advise Fort Bend County of the Contractor's 
proposal for the adjustments, if any, in the contract sum, the schedule of 
values, and the final completion date attributable to such change by 
delivering a written notice thereof (the "Proposed Change Order") to Fort 
Bend County.  Such Proposed Change Order shall contain a description of 
the proposed change and shall set forth the Contractor's estimate of the 
increase or decrease, if any, in the contract sum and the change, if any, in 
the schedule of values and the final completion date attributable to such 
change. If the Contractor desires to make a change in the Project requiring 
the issuance of a change order, the Contractor shall deliver to Fort Bend 
County a Proposed Change Order. Upon execution by Fort Bend County, 
a Proposed Change Order shall constitute (and be defined herein as) a 
"Change Order" for purposes of this Contract. The Contractor shall 
forthwith perform the work as changed in accordance with such Change 
Order. All work performed pursuant to a Change Order shall be performed 
in accordance with the terms of this Contract. All Proposed Change Orders 
shall be submitted for approval by Fort Bend County.  No action, 
acquiescence or inaction by Fort Bend County or any representative of 
Fort Bend County shall be construed to be a waiver of requirements set 
forth in this Contract in regard to Change Orders or ratification of a 
violation of such requirements, and all acts in violation of this provision 
shall be considered void.   
 

14.4.3 Change Order Authorization. Each Change Order shall be signed by Fort 
Bend County and an authorized representative of the Contractor.   

 
14.4.4 Contract Sum Adjustments. The contract sum and the schedule of values 

shall be adjusted only as a result of a Change Order requiring such 
adjustment. Any extra work performed without a proper Change Order 
shall be considered voluntary and not subject to additional compensation.  
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The Contractor shall not be entitled to an adjustment in the contract sum 
(or a Change Order permitting such adjustment) or to damages as a result 
of any delays in the Project caused by the acts or omissions of Fort Bend 
County, provided that this sentence is not applicable to delays that 
constitute more than 90 days in any 365-day period or cause the Project to 
be interrupted for a continuous period of 45 days through no fault of the 
Contractor. 

  
14.4.5 When Fort Bend County and the Contractor agree upon the adjustments in 

the contract sum, the schedule of values, and the final completion date 
attributable to such adjustment, such agreement will be documented by 
preparation and if approved by the Fort Bend County Commissioners 
Court, execution of an appropriate Change Order. 

 
14.5 Site Access.  Prior to the transfer date, Fort Bend County and the Contractor shall 

have uninterrupted access to the construction site.  Subsequent to the transfer date, 
Fort Bend County will permit the Contractor, the Engineer, and their 
representatives and subcontractors to enter upon the Project at times reasonably 
necessary to complete the punch list items. 

 
 14.6 Applicable Laws and Regulations.  Contractor shall in its performance of the 

Project comply with all applicable laws and regulations. Any delays in the 
prosecution of the Project caused by any changes in the laws and regulations or 
the application or enforcement of the laws and regulations may entitle the 
Contractor to an extension of time. 

 
14.7 Familiarity with Project.  The Contractor represents and accepts that it has: (a) 

visited the property(ies), (b) taken such other steps as may be necessary to 
ascertain the nature and location of the Project and the general and local 
conditions which affect the Project or the cost thereof, (c) investigated the labor 
situation as regards to the Project, (d) examined the property(ies), the obstacles 
which may be encountered and all other observable conditions having a bearing 
upon the performance of the Project, the superintendence of the Project, the time 
of completion and all other relevant matters, and (e) reported to Fort Bend County 
the results of all of the foregoing.  The Contractor represents that it is familiar 
with all phases of the Project and the matters that may affect the Project or its 
prosecution under this Contract.  

 
 14.8 Standard of Performance.  The Contractor shall prosecute (or cause to be 

prosecuted) the Project in accordance with the best efforts for the construction and 
development of projects similar to the Project in the State of Texas, using 
qualified, careful, and efficient contractors and workers and in conformity with 
the provisions of this Contract. The Contractor shall perform the work in a good 
and workmanlike manner. 

 
14.9 Warranty of Contractor.  The Contractor warrants to Fort Bend County that: (i) 

the Contractor possesses the skill and knowledge ordinarily possessed by well-
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informed members of its trade or profession and the Contractor will use its  best 
efforts to ensure that the services provided under this Contract will be performed, 
delivered, and conducted in accordance with the best professional standards and 
in accordance with industry standards, and (ii) the Contractor is fully experienced 
and properly qualified to perform the class of work provided for herein, and that it 
is properly equipped, organized and financed to perform such work, and (iii) 
following the date of acceptance of this Contract, the services provided by the 
Contractor to Fort Bend County will conform to the representations contained in 
this Contract, including all attachments, schedules and exhibits. All warranties 
provided by the Contractor in this Contract shall be cumulative, shall be deemed 
consistent and not in conflict, are intended to be given full force and effect and to 
be interpreted expansively to give the broadest warranty protection to Fort Bend 
County.   

 
14.10 Contractor's Personnel. Contractor shall employ only competent, skilled personnel 

for the Project. Prior to the final completion date, the Contractor shall maintain a 
superintendent who shall be authorized to act on behalf of the Contractor and with 
whom Fort Bend County may consult at all reasonable times. The superintendent 
shall not be transferred from the Project without Fort Bend County's consent 
(which shall not be unreasonably withheld or delayed); provided, however, the 
superintendent shall not be assigned solely to the Project and shall be entitled to 
spend reasonable time working on matters unrelated to the Project so long as such 
work on other matters does not render the superintendent unavailable to the 
Project or unavailable to Fort Bend County. However, such obligation to furnish 
the superintendent and such staff personnel shall not be construed (a) to preclude 
the promotion within the Contractor's organization of any person assigned to the 
Project or (b) to give rise to any liability of the Contractor if any person assigned 
to the Project (including, without limitation, the superintendent) leaves the 
Contractor's employment. If the superintendent is transferred from the Project, 
Fort Bend County shall have the right to approve the replacement superintendent 
(which approval will not be unreasonably withheld or delayed). The Contractor, 
the Architect, and the other subcontractors shall comply with all applicable health, 
safety, and loss prevention rules of applicable governmental authorities. The 
Contractor shall, at its own expense, remove from the Project any person who 
fails to comply with such rules and instructions.  The Contractor shall at all times 
enforce strict discipline and good order among its employees and shall not employ 
on the Project any unfit person or anyone not skilled in the work assigned to him. 
Fort Bend County may, upon written notice to the Contractor, require the 
Contractor to remove an individual immediately from providing services for the 
following reasons: violation of the terms and conditions of this Contract; violation 
of Fort Bend County’s or the Contractor’s work rules and regulations; criminal 
activity; or violation of state, federal, or municipal statutes.  Fort Bend County 
may, upon thirty (30) days written notice to the Contractor, require the removal of 
any individual from providing services without cause. 
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14.11 Inspection.  The Project and all parts thereof shall be subject to inspection from 
time to time by inspectors designated by Fort Bend County. No such inspections 
shall relieve The Contractor of any of its obligations hereunder. Neither failure to 
inspect nor failure to discover or reject any of the work as not in accordance with 
the drawings and specifications or any provision of this Contract shall be 
construed to imply an acceptance of such work or to relieve the Contractor of any 
of its obligations hereunder. Fort Bend County agrees that its right of inspection 
shall be used reasonably and in a timely manner so as not to delay orderly 
completion of the Project.  

 
14.12 Protection Against Risks. The Contractor shall take all precautions which are 

necessary and adequate, against conditions created during the progress of the 
Project which involve a risk of bodily harm to persons or a risk of damage or loss 
to any property. The Contractor shall regularly inspect all work, materials and 
equipment to discover and determine any such conditions and shall be responsible 
for discovery, determination, and correction of any such conditions. The 
Contractor shall comply with all federal, state, and local occupational hazard and 
safety standards, codes and regulations applicable in the jurisdiction where the 
Project is being performed. The Contractor shall include the substance of this 
clause in its entirety in all subcontracts for any work to be performed at the 
construction site. 

 
14.13 Equipment.  Except as expressly provided herein to the contrary, the Contractor 

shall furnish (or cause to be furnished) all construction, transportation, 
installation, tools, and other equipment and facilities required for the performance 
of the Project within the times specified herein. Such equipment and facilities 
shall be serviceable and kept fit for the uses intended. Defective items shall be 
removed from the construction site promptly and at the Contractor's cost. The 
Contractor shall schedule (or cause to be scheduled) its other operations so as to 
not interfere with its duty to timely furnish the necessary equipment and facilities 
and personnel to operate the same at the times necessary for the orderly 
completion of the Project. 

 
14.14 Materials. Except as may be specifically provided otherwise in the Contract or 

approved in advance by Fort Bend County, the Contractor shall provide Fort Bend 
County with copies of material testing reports and to cause all materials, 
equipment, and fabricated items incorporated in the Project to be new and of a 
suitable grade of their respective kinds for their intended use. 

 
15.0 TERMINATION:  
 
 15.1 Fort Bend County may terminate the Contract if the Contractor: 
   

15.1.1 Persistently or repeatedly refuses or fails to supply enough properly skilled 
   workers or proper materials. 
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  15.1.2 Fails to make payment to Subcontractors for materials or labor in 
accordance with the respective agreements between the Contractor and the 
Subcontractor. 

  15.1.3 Persistently disregards laws, ordinances, or rules, regulations or orders of 
a public authority having jurisdiction. 

 
  15.1.4 Otherwise is guilty of substantial breach of a provision of the Contract 
   Documents. 
 
 15.2 When any of the above reasons exists, Fort Bend County may, without prejudice 

to any other rights or remedies of Fort Bend County and after giving the 
Contractor and the Contractor's surety, if any, seven days' written notice, 
terminate employment of the Contractor and may, subject to any prior rights of 
the surety:  

   
  15.2.1 Take possession of the site and of all materials, equipment, tools, and 

construction equipment and machinery thereon owned by the Contractor. 
 
  15.2.2 Finish the Project by whatever reasonable method Fort Bend County may 

deem expedient. 
 
 15.3 Either party may terminate this Contract at any time by providing thirty (30) days 

written notice. 
 
 15.4 When Fort Bend County terminates the Contract for one of the reasons stated in 

this section, the Contractor shall not be entitled to receive further payment until 
the Project is finished.  Therefore, the Contractor shall be promptly paid for all 
work actually and satisfactorily completed.  

 
16.0 COMPLETION, TRANSFER, & ACCEPTANCE: 
 

16.1 Final Completion. Upon the occurrence of the final completion date, the punch 
list items shall be promptly commenced and thereafter completed within thirty 
(30) days after final completion. 

 
16.2 Transfer and Acceptance. Upon the occurrence of final completion, care, custody 

and control of the Project shall pass to Fort Bend County. As referenced herein, 
the "Transfer Date" shall mean the date on which the care, custody and control of 
the Project passes to Fort Bend County.  Subsequent to the Transfer Date all risk 
of loss with respect to the Project shall be by Fort Bend County and the 
Contractor shall be thereafter obligated to cover the Project with their Insurance. 
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17.0 SUSPENSION BY FORT BEND COUNTY FOR CONVENIENCE: 
  
 17.1  Fort Bend County may, without cause, order the Contractor in writing to suspend, 
  delay or interrupt the Project in whole or in part for such period of time as Fort  
  Bend County may determine. 
 
 17.2 An adjustment shall be made for increase in the cost of performance, caused by 

suspension, delay or interruption.  No adjustment shall be made to the extent: 
 
  17.2.1 That performance is, was or would have been so suspended, delayed or 

interrupted by another cause for which the Contractor is responsible. 
 
  17.2.2 That an equitable adjustment is made or denied under another provision of 

this Contract. 
 
 17.3 Adjustments made in the cost of performance may have a mutually agreed fixed 

or percentage fee. 
 
18.0 INDEPENDENT CONTRACTOR: 
 
The Contractor shall be an independent contractor and any provisions of this Contract that may 
appear to give Fort Bend County the right to direct the Contractor as to the details of the manner 
of doing the Project shall be deemed to mean that the Contractor shall follow the desires of Fort 
Bend County in the results of the Project only and not in the means whereby the Project is to be 
accomplished.  The Contractor shall be responsible as to the details of completing the Project.  
Neither the agents, representatives, nor employees of the Contractor, shall be deemed to be the 
agents, representatives, or employees of Fort Bend County.  The Contractor further represents 
that it accepts a fiduciary role and responsibility with respect to Fort Bend County and will, to its 
best abilities, act in the best interests of Fort Bend County and the timely completion of the 
Project.  The Contractor agrees and understands that neither it nor any of its agents or employees 
may act in the name of Fort Bend County except and unless specifically authorized in writing by 
Fort Bend County to do so.  The Contractor shall furnish construction administration and 
management services and use the Contractor’s best efforts to complete the Project in an 
expeditious and economical manner consistent with the interests of Fort Bend County. 
 
19.0 NOTICE 
 

19.1 All written notices, demands, and other papers or documents to be delivered to 
Fort Bend County under this Contract shall be delivered to the Engineering 
Department, 301 Jackson, Richmond, Texas 77469, or at such other place or 
places as Fort Bend County may from time to time designate by written notice 
delivered to the Contractor.  For purposes of notice under this Contract, a copy of 
any notice or communication hereunder shall also be forwarded to the following 
address:  Fort Bend County, 301 Jackson Street, Richmond, Texas 77469, 
Attention:  County Judge. 
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19.2 All written notices, demands, and other papers or documents to be delivered to the 
Contractor under this Contract shall be delivered to the Authorized Representative 
identified in the Contract documents or such other place or places as the 
Contractor may designate by written notice delivered to Fort Bend County. 

 
20.0 RECORDS: 

 
20.1 Fort Bend County shall be the absolute and unqualified owner of all drawings, 

preliminary layouts, record drawings, sketches and other documents prepared 
pursuant to the Contract by Contractor.  

 
20.2 The Contractor agrees to maintain and preserve for a period of at least five years 

after the earlier of the expiration of the defects period or termination of this 
Contract, accurate and complete records relating to the performance of the 
Project.  The Contractor agrees to, upon request, provide Fort Bend County with 
such records. 

 
21.0 SUCCESSORS & ASSIGNS: 
 

21.1 Fort Bend County and the Contractor bind themselves and their successors, 
executors, administrators and assigns to the other party of this Contract and to the 
successors, executors, administrators and assigns of such other party, in respect to 
all covenants of this Contract.  

 
21.2 Neither Fort Bend County nor the Contractor shall assign, sublet or transfer its 

interest in this Contract without the prior written consent of the other.  
 
21.3 Nothing herein shall be construed as creating any personal liability on the part of 

any officer or agent of any public and/or governmental body that may be a party 
hereto.  

 
22.0 PUBLIC CONTACT: 
 
Contact with the news media, citizens of Fort Bend County or governmental agencies shall be 
the sole responsibility of Fort Bend County.  Under no circumstances, whatsoever, shall 
Contractor release any material or information developed in the performance of its services 
hereunder without the express written permission of Fort Bend County, except where required to 
do so by law. 
 
23.0 MODIFICATIONS: 
 
This instrument contains the entire Contract between the parties relating to the rights herein 
granted and obligations herein assumed. Any oral or written representations or modifications 
concerning this instrument shall be of no force and effect excepting a subsequent written 
modification signed by both parties hereto.   
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24.0 SILENCE OF SPECIFICATIONS: 
 
The apparent silence of specifications as to any detail, or the apparent omission from it of a 
detailed description concerning any point, shall be regarded as meaning that only the best 
commercial practice is to prevail and that only material and workmanship of the finest quality 
are to be used.  All interpretations of specifications shall be made on the basis of this statement.  
The items furnished under this contract shall be new, unused of the latest product in production 
to commercial trade and shall be of the highest quality as to materials used and workmanship.  
Manufacturer furnishing these items shall be experienced in design and construction of such 
items and shall be an established supplier of the item bid. 
 
25.0 SEVERABILITY: 
 
In the event one or more of the provisions contained in these requirements or the specifications 
shall for any reason be held to be invalid, illegal or unenforceable in any respect, such invalidity, 
illegality, or unenforceability shall not affect any other provision hereof and these requirements 
or the specifications shall be construed as if such invalid, illegal, or unenforceable provision had 
never been contained herein. 
 
26.0 GOVERNING FORMS: 
 
In the event of any conflict between the terms and provisions of these requirements and the 
specifications, the specifications shall govern.  In the event of any conflict of interpretation of 
any part of this overall document, Fort Bend County's interpretation shall govern. 
 
27.0 TAX EXEMPT: 
 
Fort Bend County is exempt from state and local sales and use taxes under Section 151.309 of 
the Texas Tax Code.  This Contract is deemed to be a separate contract for Texas tax purposes, 
and as such, Fort Bend County hereby issues its Texas Exemption for the purchase of any items 
qualifying for exemption under this Contract.  Contractor is to issue its Texas Resale Certificate 
to vendors and subcontractors for such items qualifying for this exemption, and further, 
contractor should state these items at cost. 
 
28.0 ENTIRE AGREEMENT: 
 
The Parties agree that this Contract contains all of the terms and conditions of the understanding 
of the parties relating to the subject matter hereof.  All prior negotiations, discussions, 
correspondence and preliminary understandings between the parties and others relating hereto 
are superseded by this Contract.  By entering into this Contract, the parties do not intend to 
create any obligations, express or implied, other than those specifically set out in this Contract.  
 
29.0 APPLICABLE LAW & VENUE 
 
This Contract shall be construed under and in accord with the laws of the State of Texas, and all 
obligations of the parties created hereunder are performable in Fort Bend County, Texas, and that  
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venue for any litigation arising out of or related to this Contract shall lie solely in the court of 
appropriate jurisdiction located in Fort Bend County, Texas. 
 
30.0 ENCLOSURE: 
 
The following being incorporated herein by reference for all purposes as though fully set forth 
herein word for word. 
 
Enclosure #1 – Specifications and Plans 
 
31.0 PRICING: Complete excel unit pricing form.  
 
32.0 PROJECT DURATION: 
 
Bidder agrees, if awarded the contract, to complete all work required by the contract documents 
within _____ calendar days (maximum 540 days) after issuance of a purchase order by the 
County Purchasing Agent and notice to proceed by the Engineering Department.   
 
33.0 AWARD: 
 
This contract will be awarded to the overall lowest and best bid. 
 
34.0 TEXAS ETHICS COMMISSION FORM 1295: 

 
34.1 Effective January 1, 2016 all contracts executed by Commissioners Court, 

regardless of the dollar amount, will require completion of Form 1295 "Certificate 
of Interested Parties", per the new Government Code Statute §2252.908. All 
vendors submitting a response to a formal Bid, RFP, SOQ or any contracts, 
contract amendments, renewals or change orders are required to complete the 
Form 1295 online through the State of Texas Ethics Commission website. Please 
visit:  https://www.ethics.state.tx.us/filinginfo/1295/ 

 
 

 34.2 On-line instructions: 
 
  34.2.1 Name of governmental entity is to read:  Fort Bend County. 
 
  34.2.2 Identification number used by the governmental entity is:  B24-015. 
 

34.2.3 Description is the title of the solicitation: Construction of Fort Bend 
Parkway Entrance Ramp 

 
34.3 Apparent low bidder(s) will be required to provide the Form 1295 within three (3) 

calendar days from notification; however, if your company is publicly traded you 
are not required to complete this form.  

 
 
 

https://www.ethics.state.tx.us/filinginfo/1295/
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35.0   STATE LAW REQUIREMENTS FOR CONTRACTS: 
 
The contents of this section are required by Texas Law and are included by County regardless of 
content. 
 

35.1 Agreement to Not Boycott Israel Chapter 2271 Texas Government Code:  
Contractor verifies that if Contractor employs ten (10) or more full-time 
employees and this Agreement has a value of $100,000 or more, Contractor does 
not boycott Israel and will not boycott Israel during the term of this Agreement. 

 
35.2 Texas Government Code Section 2251.152 Acknowledgment:  By signature on 

vendor form, Contractor represents pursuant to Section 2252.152 of the Texas 
Government Code, that Contractor is not listed on the website of the Comptroller 
of the State of Texas concerning the listing of companies that are identified under 
Section 806.051, Section 807.051 or Section 2253.153. 

 
36.0 HUMAN TRAFFICKING: 
 
By acceptance of this contract, Contractor acknowledges that Fort Bend County is opposed to 
human trafficking and that no County funds will be used in support of services or activities that 
violate human trafficking laws  
 
37.0 ADDITIONAL REQUIRED FORMS: 
 
All vendors submitting are required to complete and return with submission: 
 
 37.1 Vendor Form 
 
 37.2 W9 Form 
 
 37.3 Tax Form/Debt/Residence Certification 
 

37.4 Contractor Acknowledgement of Stormwater Management Program
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THE STATE OF TEXAS 
COUNTY OF FORT BEND 
 
 
This  memorandum  of  agreement  made  and  entered  into  on  the ______ day  of _________________, 20_____, 

by  and  between  Fort  Bend  County  in  the  State  of  Texas  (hereinafter  designated  County),  acting  herein  by 

County Judge KP George, by virtue of an order of Fort Bend County Commissioners Court, and 

___________________________________________________ (hereinafter  designated  Contractor). 

                                     (company name) 
 
 
WITNESSETH: 
 
The Contractor and the County agree that the bid and specifications for the Construction of Fort Bend Parkway 

Entrance Ramp for Fort Bend County Mobility Bond Project No. 20219x which are hereto attached and made a 

part hereof, together with this instrument and the bond (when required) shall constitute the full agreement and 

contract between parties and for furnishing the items set out and described; the County agrees to pay the prices 

stipulated in the accepted bid. 

It is further agreed that this contract shall not become binding or effective until signed by the parties hereto and a 

purchase order authorizing the items desired has been issued. 

 
Executed at Richmond, Texas this ____________day of _____________________________________20________. 
 
 

Fort Bend County, Texas                                                    
 
 

By:_______________________________________________________ 
County Judge, KP George                                          

 
 

By:_______________________________________________________ 
Signature of Contractor                                 

 
 

By:_______________________________________________________ 
Printed Name and Title  
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2.

1  Name (as shown on your income tax return). Name is required on this line; do not leave this line blank.

2  Business name/disregarded entity name, if different from above

3  Check appropriate box for federal tax classification; check only one of the following seven boxes: 

Individual/sole proprietor or   
single-member LLC

 C Corporation S Corporation Partnership Trust/estate

Limited liability company. Enter the tax classification (C=C corporation, S=S corporation, P=partnership)   

Note. For a single-member LLC that is disregarded, do not check LLC; check the appropriate box in the line above for 
the tax classification of the single-member owner. 

Other (see instructions)  

4  Exemptions (codes apply only to 
certain entities, not individuals; see 
instructions on page 3):
Exempt payee code (if any)

Exemption from FATCA reporting

 code (if any)
(Applies to accounts maintained outside the U.S.)

5  Address (number, street, and apt. or suite no.)

6  City, state, and ZIP code

Requester’s name and address (optional)

7  List account number(s) here (optional)

Part I Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. The TIN provided must match the name given on line 1 to avoid 
backup withholding. For individuals, this is generally your social security number (SSN). However, for a 
resident alien, sole proprietor, or disregarded entity, see the Part I instructions on page 3. For other 
entities, it is your employer identification number (EIN). If you do not have a number, see How to get a 
TIN on page 3.

Note. If the account is in more than one name, see the instructions for line 1 and the chart on page 4 for 
guidelines on whose number to enter.

Social security number

– –

or
Employer identification number 

–

Part II Certification

Under penalties of perjury, I certify that:

1.  The number shown on this form is my correct taxpayer identification number (or I am waiting for a number to be issued to me); and

2.  I am not subject to backup withholding because: (a) I am exempt from backup withholding, or (b) I have not been notified by the Internal Revenue 
Service (IRS) that I am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has notified me that I am 
no longer subject to backup withholding; and

3.  I am a U.S. citizen or other U.S. person (defined below); and

4. The FATCA code(s) entered on this form (if any) indicating that I am exempt from FATCA reporting is correct.

Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup withholding 
because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 does not apply. For mortgage 
interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement arrangement (IRA), and 
generally, payments other than interest and dividends, you are not required to sign the certification, but you must provide your correct TIN. See the 
instructions on page 3.

Sign 
Here

Signature of 

U.S. person Date 

General Instructions
Section references are to the Internal Revenue Code unless otherwise noted.

Future developments. Information about developments affecting Form W-9 (such 
as legislation enacted after we release it) is at www.irs.gov/fw9.

Purpose of Form

An individual or entity (Form W-9 requester) who is required to file an information 
return with the IRS must obtain your correct taxpayer identification number (TIN) 
which may be your social security number (SSN), individual taxpayer identification 
number (ITIN), adoption taxpayer identification number (ATIN), or employer 
identification number (EIN), to report on an information return the amount paid to 
you, or other amount reportable on an information return. Examples of information 
returns include, but are not limited to, the following:

• Form 1099-INT (interest earned or paid)

• Form 1099-DIV (dividends, including those from stocks or mutual funds)

• Form 1099-MISC (various types of income, prizes, awards, or gross proceeds)

• Form 1099-B (stock or mutual fund sales and certain other transactions by 
brokers)

• Form 1099-S (proceeds from real estate transactions)

• Form 1099-K (merchant card and third party network transactions)

• Form 1098 (home mortgage interest), 1098-E (student loan interest), 1098-T 
(tuition)

• Form 1099-C (canceled debt)

• Form 1099-A (acquisition or abandonment of secured property)

Use Form W-9 only if you are a U.S. person (including a resident alien), to 
provide your correct TIN. 

If you do not return Form W-9 to the requester with a TIN, you might be subject 
to backup withholding. See What is backup withholding? on page 2.

By signing the filled-out form, you: 

1. Certify that the TIN you are giving is correct (or you are waiting for a number 
to be issued),

2. Certify that you are not subject to backup withholding, or

3. Claim exemption from backup withholding if you are a U.S. exempt payee. If 
applicable, you are also certifying that as a U.S. person, your allocable share of 
any partnership income from a U.S. trade or business is not subject to the 
withholding tax on foreign partners' share of effectively connected income, and 

4. Certify that FATCA code(s) entered on this form (if any) indicating that you are 
exempt from the FATCA reporting, is correct. See What is FATCA reporting? on 
page 2 for further information.

Cat. No. 10231X Form W-9 (Rev. 12-2014)
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Note. If you are a U.S. person and a requester gives you a form other than Form 
W-9 to request your TIN, you must use the requester’s form if it is substantially 
similar to this Form W-9.

Definition of a U.S. person. For federal tax purposes, you are considered a U.S. 
person if you are:

• An individual who is a U.S. citizen or U.S. resident alien;

• A partnership, corporation, company, or association created or organized in the 
United States or under the laws of the United States;

• An estate (other than a foreign estate); or

• A domestic trust (as defined in Regulations section 301.7701-7).

Special rules for partnerships. Partnerships that conduct a trade or business in 
the United States are generally required to pay a withholding tax under section 
1446 on any foreign partners’ share of effectively connected taxable income from 
such business. Further, in certain cases where a Form W-9 has not been received, 
the rules under section 1446 require a partnership to presume that a partner is a 
foreign person, and pay the section 1446 withholding tax. Therefore, if you are a 
U.S. person that is a partner in a partnership conducting a trade or business in the 
United States, provide Form W-9 to the partnership to establish your U.S. status 
and avoid section 1446 withholding on your share of partnership income.

In the cases below, the following person must give Form W-9 to the partnership 
for purposes of establishing its U.S. status and avoiding withholding on its 
allocable share of net income from the partnership conducting a trade or business 
in the United States:

• In the case of a disregarded entity with a U.S. owner, the U.S. owner of the 
disregarded entity and not the entity;

• In the case of a grantor trust with a U.S. grantor or other U.S. owner, generally, 
the U.S. grantor or other U.S. owner of the grantor trust and not the trust; and

• In the case of a U.S. trust (other than a grantor trust), the U.S. trust (other than a 
grantor trust) and not the beneficiaries of the trust.

Foreign person. If you are a foreign person or the U.S. branch of a foreign bank 
that has elected to be treated as a U.S. person, do not use Form W-9. Instead, use 
the appropriate Form W-8 or Form 8233 (see Publication 515, Withholding of Tax 
on Nonresident Aliens and Foreign Entities).

Nonresident alien who becomes a resident alien. Generally, only a nonresident 
alien individual may use the terms of a tax treaty to reduce or eliminate U.S. tax on 
certain types of income. However, most tax treaties contain a provision known as 
a “saving clause.” Exceptions specified in the saving clause may permit an 
exemption from tax to continue for certain types of income even after the payee 
has otherwise become a U.S. resident alien for tax purposes.

If you are a U.S. resident alien who is relying on an exception contained in the 
saving clause of a tax treaty to claim an exemption from U.S. tax on certain types 
of income, you must attach a statement to Form W-9 that specifies the following 
five items:

1. The treaty country. Generally, this must be the same treaty under which you 
claimed exemption from tax as a nonresident alien.

2. The treaty article addressing the income.

3. The article number (or location) in the tax treaty that contains the saving 
clause and its exceptions.

4. The type and amount of income that qualifies for the exemption from tax.

5. Sufficient facts to justify the exemption from tax under the terms of the treaty 
article.

Example. Article 20 of the U.S.-China income tax treaty allows an exemption 
from tax for scholarship income received by a Chinese student temporarily present 
in the United States. Under U.S. law, this student will become a resident alien for 
tax purposes if his or her stay in the United States exceeds 5 calendar years. 
However, paragraph 2 of the first Protocol to the U.S.-China treaty (dated April 30, 
1984) allows the provisions of Article 20 to continue to apply even after the 
Chinese student becomes a resident alien of the United States. A Chinese student 
who qualifies for this exception (under paragraph 2 of the first protocol) and is 
relying on this exception to claim an exemption from tax on his or her scholarship 
or fellowship income would attach to Form W-9 a statement that includes the 
information described above to support that exemption.

If you are a nonresident alien or a foreign entity, give the requester the 
appropriate completed Form W-8 or Form 8233.

Backup Withholding

What is backup withholding? Persons making certain payments to you must 
under certain conditions withhold and pay to the IRS 28% of such payments. This 
is called “backup withholding.”  Payments that may be subject to backup 
withholding include interest, tax-exempt interest, dividends, broker and barter 
exchange transactions, rents, royalties, nonemployee pay, payments made in 
settlement of payment card and third party network transactions, and certain 
payments from fishing boat operators. Real estate transactions are not subject to 
backup withholding.

You will not be subject to backup withholding on payments you receive if you 
give the requester your correct TIN, make the proper certifications, and report all 
your taxable interest and dividends on your tax return.

Payments you receive will be subject to backup withholding if: 

1. You do not furnish your TIN to the requester,

2. You do not certify your TIN when required (see the Part II instructions on page 
3 for details),

3. The IRS tells the requester that you furnished an incorrect TIN,

4. The IRS tells you that you are subject to backup withholding because you did 
not report all your interest and dividends on your tax return (for reportable interest 
and dividends only), or

5. You do not certify to the requester that you are not subject to backup 
withholding under 4 above (for reportable interest and dividend accounts opened 
after 1983 only).

Certain payees and payments are exempt from backup withholding. See Exempt 
payee code on page 3 and the separate Instructions for the Requester of Form 
W-9 for more information.

Also see Special rules for partnerships above.

What is FATCA reporting?

The Foreign Account Tax Compliance Act (FATCA) requires a participating foreign 
financial institution to report all United States account holders that are specified 
United States persons. Certain payees are exempt from FATCA reporting. See 
Exemption from FATCA reporting code on page 3 and the Instructions for the 
Requester of Form W-9 for more information.

Updating Your Information

You must provide updated information to any person to whom you claimed to be 
an exempt payee if you are no longer an exempt payee and anticipate receiving 
reportable payments in the future from this person. For example, you may need to 
provide updated information if you are a C corporation that elects to be an S 
corporation, or if you no longer are tax exempt. In addition, you must furnish a new 
Form W-9 if the name or TIN changes for the account; for example, if the grantor 
of a grantor trust dies.

Penalties

Failure to furnish TIN. If you fail to furnish your correct TIN to a requester, you are 
subject to a penalty of $50 for each such failure unless your failure is due to 
reasonable cause and not to willful neglect.

Civil penalty for false information with respect to withholding. If you make a 
false statement with no reasonable basis that results in no backup withholding, 
you are subject to a $500 penalty.

Criminal penalty for falsifying information. Willfully falsifying certifications or 
affirmations may subject you to criminal penalties including fines and/or 
imprisonment.

Misuse of TINs. If the requester discloses or uses TINs in violation of federal law, 
the requester may be subject to civil and criminal penalties.

Specific Instructions

Line 1

You must enter one of the following on this line; do not leave this line blank. The 
name should match the name on your tax return.

If this Form W-9 is for a joint account, list first, and then circle, the name of the 
person or entity whose number you entered in Part I of Form W-9.

a.  Individual. Generally, enter the name shown on your tax return. If you have 
changed your last name without informing the Social Security Administration (SSA) 
of the name change, enter your first name, the last name as shown on your social 
security card, and your new last name.  

Note. ITIN applicant: Enter your individual name as it was entered on your Form 
W-7 application, line 1a. This should also be the same as the name you entered on 
the Form 1040/1040A/1040EZ you filed with your application.

b.  Sole proprietor or single-member LLC. Enter your individual name as 
shown on your 1040/1040A/1040EZ on line 1. You may enter your business, trade, 
or “doing business as” (DBA) name on line 2.

c.  Partnership, LLC that is not a single-member LLC, C Corporation, or S 
Corporation. Enter the entity's name as shown on the entity's tax return on line 1 
and any business, trade, or DBA name on line 2.

d.  Other entities. Enter your name as shown on required U.S. federal tax 
documents on line 1. This name should match the name shown on the charter or 
other legal document creating the entity. You may enter any business, trade, or 
DBA name on line 2.

e.  Disregarded entity. For U.S. federal tax purposes, an entity that is 
disregarded as an entity separate from its owner is treated as a “disregarded 
entity.”  See Regulations section 301.7701-2(c)(2)(iii). Enter the owner's name on 
line 1. The name of the entity entered on line 1 should never be a disregarded 
entity. The name on line 1 should be the name shown on the income tax return on 
which the income should be reported. For example, if a foreign LLC that is treated 
as a disregarded entity for U.S. federal tax purposes has a single owner that is a 
U.S. person, the U.S. owner's name is required to be provided on line 1. If the 
direct owner of the entity is also a disregarded entity, enter the first owner that is 
not disregarded for federal tax purposes. Enter the disregarded entity's name on 
line 2, “Business name/disregarded entity name.” If the owner of the disregarded 
entity is a foreign person, the owner must complete an appropriate Form W-8 
instead of a Form W-9.  This is the case even if the foreign person has a U.S. TIN. 
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Line 2

If you have a business name, trade name, DBA name, or disregarded entity name, 
you may enter it on line 2.

Line 3

Check the appropriate box in line 3 for the U.S. federal tax classification of the 
person whose name is entered on line 1. Check only one box in line 3.

Limited Liability Company (LLC). If the name on line 1 is an LLC treated as a 
partnership for U.S. federal tax purposes, check the “Limited Liability Company” 
box and enter “P” in the space provided. If the LLC has filed Form 8832 or 2553 to 
be taxed as a corporation, check the “Limited Liability Company” box and in the 
space provided enter “C” for C corporation or “S” for S corporation. If it is a   
single-member LLC that is a disregarded entity, do not check the “Limited Liability 
Company” box; instead check the first box in line 3 “Individual/sole proprietor or 
single-member LLC.”

Line 4, Exemptions

If you are exempt from backup withholding and/or FATCA reporting, enter in the 
appropriate space in line 4 any code(s) that may apply to you.

Exempt payee code.

•  Generally, individuals (including sole proprietors) are not exempt from backup 
withholding.

•  Except as provided below, corporations are exempt from backup withholding 
for certain payments, including interest and dividends.

•  Corporations are not exempt from backup withholding for payments made in 
settlement of payment card or third party network transactions.

•  Corporations are not exempt from backup withholding with respect to attorneys' 
fees or gross proceeds paid to attorneys, and corporations that provide medical or 
health care services are not exempt with respect to payments reportable on Form 
1099-MISC.

The following codes identify payees that are exempt from backup withholding. 
Enter the appropriate code in the space in line 4.

1—An organization exempt from tax under section 501(a), any IRA, or a 
custodial account under section 403(b)(7) if the account satisfies the requirements 
of section 401(f)(2)

2—The United States or any of its agencies or instrumentalities

3—A state, the District of Columbia, a U.S. commonwealth or possession, or 
any of their political subdivisions or instrumentalities

4—A foreign government or any of its political subdivisions, agencies, or 
instrumentalities 

5—A corporation

6—A dealer in securities or commodities required to register in the United 
States, the District of Columbia, or a U.S. commonwealth or possession 

7—A futures commission merchant registered with the Commodity Futures 
Trading Commission

8—A real estate investment trust

9—An entity registered at all times during the tax year under the Investment 
Company Act of 1940

10—A common trust fund operated by a bank under section 584(a)

11—A financial institution

12—A middleman known in the investment community as a nominee or 
custodian

13—A trust exempt from tax under section 664 or described in section 4947

The following chart shows types of payments that may be exempt from backup 
withholding. The chart applies to the exempt payees listed above, 1 through 13.

IF the payment is for . . . THEN the payment is exempt for . . .

Interest and dividend payments All exempt payees except 
for 7

Broker transactions Exempt payees 1 through 4 and 6 
through 11 and all C corporations. S 
corporations must not enter an exempt 
payee code because they are exempt 
only for sales of noncovered securities 
acquired prior to 2012. 

Barter exchange transactions and 
patronage dividends

Exempt payees 1 through 4

Payments over $600 required to be 
reported and direct sales over $5,0001

Generally, exempt payees 
1 through 52

Payments made in settlement of 
payment card or third party network 
transactions 

Exempt payees 1 through 4

1 See Form 1099-MISC, Miscellaneous Income, and its instructions.

2 However, the following payments made to a corporation and reportable on Form 
1099-MISC are not exempt from backup withholding: medical and health care 
payments, attorneys' fees, gross proceeds paid to an attorney reportable under 
section 6045(f), and payments for services paid by a federal executive agency.

Exemption from FATCA reporting code. The following codes identify payees 
that are exempt from reporting under FATCA. These codes apply to persons 
submitting this form for accounts maintained outside of the United States by 
certain foreign financial institutions. Therefore, if you are only submitting this form 
for an account you hold in the United States, you may leave this field blank. 
Consult with the person requesting this form if you are uncertain if the financial 
institution is subject to these requirements. A requester may indicate that a code is 
not required by providing you with a Form W-9 with “Not Applicable” (or any 
similar indication) written or printed on the line for a FATCA exemption code.

A—An organization exempt from tax under section 501(a) or any individual 
retirement plan as defined in section 7701(a)(37)

B—The United States or any of its agencies or instrumentalities

C—A state, the District of Columbia, a U.S. commonwealth or possession, or 
any of their political subdivisions or instrumentalities

D—A corporation the stock of which is regularly traded on one or more 
established securities markets, as described in Regulations section         
1.1472-1(c)(1)(i)

E—A corporation that is a member of the same expanded affiliated group as a 
corporation described in Regulations section 1.1472-1(c)(1)(i)

F—A dealer in securities, commodities, or derivative financial instruments 
(including notional principal contracts, futures, forwards, and options) that is 
registered as such under the laws of the United States or any state

G—A real estate investment trust

H—A regulated investment company as defined in section 851 or an entity 
registered at all times during the tax year under the Investment Company Act of 
1940

I—A common trust fund as defined in section 584(a)

J—A bank as defined in section 581

K—A broker

L—A trust exempt from tax under section 664 or described in section 4947(a)(1)

M—A tax exempt trust under a section 403(b) plan or section 457(g) plan

Note. You may wish to consult with the financial institution requesting this form to 
determine whether the FATCA code and/or exempt payee code should be 
completed.

Line 5

Enter your address (number, street, and apartment or suite number). This is where 
the requester of this Form W-9 will mail your information returns.

Line 6

Enter your city, state, and ZIP code.

Part I. Taxpayer Identification Number (TIN)

Enter your TIN in the appropriate box. If you are a resident alien and you do not 
have and are not eligible to get an SSN, your TIN is your IRS individual taxpayer 
identification number (ITIN). Enter it in the social security number box. If you do not 
have an ITIN, see How to get a TIN below.

If you are a sole proprietor and you have an EIN, you may enter either your SSN 
or EIN. However, the IRS prefers that you use your SSN.

If you are a single-member LLC that is disregarded as an entity separate from its 
owner (see Limited Liability Company (LLC) on this page), enter the owner’s SSN 
(or EIN, if the owner has one). Do not enter the disregarded entity’s EIN. If the LLC 
is classified as a corporation or partnership, enter the entity’s EIN.

Note. See the chart on page 4 for further clarification of name and TIN 
combinations.

How to get a TIN. If you do not have a TIN, apply for one immediately. To apply 
for an SSN, get Form SS-5, Application for a Social Security Card, from your local 
SSA office or get this form online at www.ssa.gov. You may also get this form by 
calling 1-800-772-1213. Use Form W-7, Application for IRS Individual Taxpayer 
Identification Number, to apply for an ITIN, or Form SS-4, Application for Employer 
Identification Number, to apply for an EIN. You can apply for an EIN online by 
accessing the IRS website at www.irs.gov/businesses and clicking on Employer 
Identification Number (EIN) under Starting a Business. You can get Forms W-7 and 
SS-4 from the IRS by visiting IRS.gov or by calling 1-800-TAX-FORM 
(1-800-829-3676).

If you are asked to complete Form W-9 but do not have a TIN, apply for a TIN 
and write “Applied For” in the space for the TIN, sign and date the form, and give it 
to the requester. For interest and dividend payments, and certain payments made 
with respect to readily tradable instruments, generally you will have 60 days to get 
a TIN and give it to the requester before you are subject to backup withholding on 
payments. The 60-day rule does not apply to other types of payments. You will be 
subject to backup withholding on all such payments until you provide your TIN to 
the requester.

Note. Entering “Applied For” means that you have already applied for a TIN or that 
you intend to apply for one soon.

Caution: A disregarded U.S. entity that has a foreign owner must use the 
appropriate Form W-8.
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Part II. Certification

To establish to the withholding agent that you are a U.S. person, or resident alien, 
sign Form W-9. You may be requested to sign by the withholding agent even if 
items 1, 4, or 5 below indicate otherwise.

For a joint account, only the person whose TIN is shown in Part I should sign 
(when required). In the case of a disregarded entity, the person identified on line 1 
must sign. Exempt payees, see Exempt payee code earlier.

Signature requirements. Complete the certification as indicated in items 1 
through 5 below.

1. Interest, dividend, and barter exchange accounts opened before 1984 
and broker accounts considered active during 1983. You must give your 
correct TIN, but you do not have to sign the certification.

2. Interest, dividend, broker, and barter exchange accounts opened after 
1983 and broker accounts considered inactive during 1983. You must sign the 
certification or backup withholding will apply. If you are subject to backup 
withholding and you are merely providing your correct TIN to the requester, you 
must cross out item 2 in the certification before signing the form.

3. Real estate transactions. You must sign the certification. You may cross out 
item 2 of the certification.

4. Other payments. You must give your correct TIN, but you do not have to sign 
the certification unless you have been notified that you have previously given an 
incorrect TIN. “Other payments” include payments made in the course of the 
requester’s trade or business for rents, royalties, goods (other than bills for 
merchandise), medical and health care services (including payments to 
corporations), payments to a nonemployee for services, payments made in 
settlement of payment card and third party network transactions, payments to 
certain fishing boat crew members and fishermen, and gross proceeds paid to 
attorneys (including payments to corporations).

5. Mortgage interest paid by you, acquisition or abandonment of secured 
property, cancellation of debt, qualified tuition program payments (under 
section 529), IRA, Coverdell ESA, Archer MSA or HSA contributions or 
distributions, and pension distributions. You must give your correct TIN, but you 
do not have to sign the certification.

What Name and Number To Give the Requester

For this type of account: Give name and SSN of:

1. Individual The individual
2. Two or more individuals (joint             

account)
The actual owner of the account or, 
if combined funds, the first 
individual on the account1

3. Custodian account of a minor 
 (Uniform Gift to Minors Act)

The minor2

4. a. The usual revocable savings 
trust (grantor is also trustee) 
b. So-called trust account that is 
not a legal or valid trust under 
state law

The grantor-trustee1

The actual owner1

5. Sole proprietorship or disregarded 
entity owned by an individual

The owner3

6. Grantor trust filing under Optional 
Form 1099 Filing Method 1 (see 
Regulations section 1.671-4(b)(2)(i)
(A))

The grantor*

For this type of account: Give name and EIN of:

7. Disregarded entity not owned by an 
individual

The owner

8. A valid trust, estate, or pension trust Legal entity4

9. Corporation or LLC electing 
corporate status on Form 8832 or 
Form 2553

The corporation

10. Association, club, religious, 
charitable, educational, or other tax-
exempt organization

The organization

11. Partnership or multi-member LLC The partnership
12. A broker or registered nominee The broker or nominee

13. Account with the Department of 
Agriculture in the name of a public 
entity (such as a state or local 
government, school district, or 
prison) that receives agricultural 
program payments

The public entity

14. Grantor trust filing under the Form 
1041 Filing Method or the Optional 
Form 1099 Filing Method 2 (see 
Regulations section 1.671-4(b)(2)(i)
(B))

The trust

1
 List first and circle the name of the person whose number you furnish. If only one person on a 
joint account has an SSN, that person’s number must be furnished.

2
 Circle the minor’s name and furnish the minor’s SSN.

3
 You must show your individual name and you may also enter your business or DBA name on 
the “Business name/disregarded entity” name line. You may use either your SSN or EIN (if you 
have one), but the IRS encourages you to use your SSN.

4
 List first and circle the name of the trust, estate, or pension trust. (Do not furnish the TIN of the 
personal representative or trustee unless the legal entity itself is not designated in the account 
title.) Also see  Special rules for partnerships on page 2.

*Note. Grantor also must provide a Form W-9 to trustee of trust.

Note. If no name is circled when more than one name is listed, the number will be 
considered to be that of the first name listed.

Secure Your Tax Records from Identity Theft

Identity theft occurs when someone uses your personal information such as your 
name, SSN, or other identifying information, without your permission, to commit 
fraud or other crimes. An identity thief may use your SSN to get a job or may file a 
tax return using your SSN to receive a refund.

To reduce your risk:

• Protect your SSN,

• Ensure your employer is protecting your SSN, and

• Be careful when choosing a tax preparer.

If your tax records are affected by identity theft and you receive a notice from 
the IRS, respond right away to the name and phone number printed on the IRS 
notice or letter.

If your tax records are not currently affected by identity theft but you think you 
are at risk due to a lost or stolen purse or wallet, questionable credit card activity 
or credit report, contact the IRS Identity Theft Hotline at 1-800-908-4490 or submit 
Form 14039.

For more information, see Publication 4535, Identity Theft Prevention and Victim 
Assistance.

Victims of identity theft who are experiencing economic harm or a system 
problem, or are seeking help in resolving tax problems that have not been resolved 
through normal channels, may be eligible for Taxpayer Advocate Service (TAS) 
assistance. You can reach TAS by calling the TAS toll-free case intake line at 
1-877-777-4778 or TTY/TDD 1-800-829-4059.

Protect yourself from suspicious emails or phishing schemes.  Phishing is the 
creation and use of email and websites designed to mimic legitimate business 
emails and websites. The most common act is sending an email to a user falsely 
claiming to be an established legitimate enterprise in an attempt to scam the user 
into surrendering private information that will be used for identity theft.

The IRS does not initiate contacts with taxpayers via emails. Also, the IRS does 
not request personal detailed information through email or ask taxpayers for the 
PIN numbers, passwords, or similar secret access information for their credit card, 
bank, or other financial accounts.

If you receive an unsolicited email claiming to be from the IRS, forward this 
message to phishing@irs.gov. You may also report misuse of the IRS name, logo, 
or other IRS property to the Treasury Inspector General for Tax Administration 
(TIGTA) at 1-800-366-4484. You can forward suspicious emails to the Federal 
Trade Commission at: spam@uce.gov or contact them at www.ftc.gov/idtheft or 
1-877-IDTHEFT (1-877-438-4338).

Visit IRS.gov to learn more about identity theft and how to reduce your risk.

Privacy Act Notice

Section 6109 of the Internal Revenue Code requires you to provide your correct 
TIN to persons (including federal agencies) who are required to file information 
returns with the IRS to report interest, dividends, or certain other income paid to 
you; mortgage interest you paid; the acquisition or abandonment of secured 
property; the cancellation of debt; or contributions you made to an IRA, Archer 
MSA, or HSA. The person collecting this form uses the information on the form to 
file information returns with the IRS, reporting the above information. Routine uses 
of this information include giving it to the Department of Justice for civil and 
criminal litigation and to cities, states, the District of Columbia, and U.S. 
commonwealths and possessions for use in administering their laws. The 
information also may be disclosed to other countries under a treaty, to federal and 
state agencies to enforce civil and criminal laws, or to federal law enforcement and 
intelligence agencies to combat terrorism. You must provide your TIN whether or 
not you are required to file a tax return. Under section 3406, payers must generally 
withhold a percentage of taxable interest, dividend, and certain other payments to 
a payee who does not give a TIN to the payer. Certain penalties may also apply for 
providing false or fraudulent information.



Job No.: RFQ _________   
TAX FORM/DEBT/ RESIDENCE CERTIFICATION 

(for Advertised Projects)  
 

Taxpayer Identification Number (T.I.N.):             
 
Company Name submitting Bid/Proposal:             
 
Mailing Address:                 
 
Are you registered to do business in the State of Texas?    Yes   No  
 
If you are an individual, list the names and addresses of any partnership of which you are a general partner or any 
assumed name(s) under which you operate your business   
                              

                     

I. Property:  List all taxable property in Fort Bend County owned by you or above partnerships as well as any d/b/a 
names.  Include real and personal property as well as mineral interest accounts. (Use a second sheet of paper if 
necessary.) 

 
Fort Bend County Tax Acct. No.* Property address or location**   

                                           

                                           

                                           

                                           

 * This is the property account identification number assigned by the Fort Bend County Appraisal District. 
** For real property, specify the property address or legal description. For business personal property, specify the 

address where the property is located. For example, office equipment will normally be at your office, but inventory 
may be stored at a warehouse or other location. 

 
II.   Fort Bend County Debt - Do you owe any debts to Fort Bend County (taxes on properties listed in I above, 

tickets, fines, tolls, court judgments, etc.)? 
  

  Yes   No   If yes, attach a separate page explaining the debt. 
 
III. Residence Certification  -  Pursuant to Texas Government Code §2252.001 et seq., as amended, Fort Bend County 

requests Residence Certification.  §2252.001 et seq. of the Government Code provides some restrictions on the 
awarding of governmental contracts; pertinent provisions of §2252.001 are stated below: 

 
 (3) "Nonresident bidder" refers to a person who is not a resident. 

 
(4) "Resident bidder" refers to a person whose principal place of business is in this state, including a 

contractor  whose ultimate parent company or majority owner has its principal place of business in 
this state. 

 
  I certify that      is a Resident Bidder of Texas as defined in Government Code  
                                                        [Company Name]   
  §2252.001. 
 

 I certify that      is a Nonresident Bidder as defined in Government Code  
         [Company Name] 

      §2252.001 and our principal place of business is      .   
                                               [City and State] 

Created 05/12 
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Mandatory Form 

Contractor Acknowledgement of Storm Water Management Program 

I hereby acknowledge that I am aware of the stormwater management program and standard operating 
procedures developed by Fort Bend County in compliance with the TPDES General Permit No. 
TXR040000.  I agree to comply with all applicable best management practices and standard operating 
procedures while conducting my services for Fort Bend County.  I agree to conduct all services in a 
manner that does not introduce illicit discharges of pollutants to streets, stormwater inlets, drainage 
ditches or any portion of the drainage system. The following materials and/or pollutant sources must not 
be discharged to the drainage system as a result of any services provided:  

1. Grass clippings, leaves, mulch, rocks, sand, dirt or other waste materials resulting from
landscaping activities, (except those materials resulting from ditch mowing or maintenance
activities)

2. Herbicides, pesticides and/or fertilizers, (except those intended for aquatic use)
3. Detergents, fuels, solvents, oils and/or lubricants, other equipment and/or vehicle fluids,
4. Other hazardous materials including paints, thinners, chemicals or related waste materials,
5. Uncontrolled dewatering discharges, equipment and/or vehicle wash waters,
6. Sanitary waste, trash, debris, or other waste products
7. Wastewater from wet saw machinery,
8. Other pollutants that degrade water quality or pose a threat to human health or the environment.

Furthermore, I agree to notify Fort Bend County immediately of any issue caused by or identified by: 

___________________________________________________________________________________________________________________ 
(Company/Contractor) 

that is believed to be an immediate threat to human health or the environment. 

___________________________________________________________________________      _______________________
Contractor Signature                                         Date 

__________________________________________________________________________
Printed Name 

___________________________________________________________________________
Title 



 
 
 
 

 
AIG Technical Services, LLC | 1500 S Dairy Ashford, Suite 445, TX 77077  
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FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

List of Technical Specifications 



EARTHWORK AND LANDSCAPE

SPEC NO. (TxDOT) DESCRIPTION

100 Preparing Right of Way

104 Removing Concrete

105 Removing Treated and Untreated Base and Asphalt Pavement

110 Excavation

132 Embankment

162 Sodding for Erosion Control 

164 Seeding for Erosion Control

166 Fertilizer

168 Vegetative Watering

SUBGRADE TREATMENTS AND BASE

SPEC NO. (TxDOT) DESCRIPTION

260 Lime Treatment (Road‐Mixed)

276 Cement Treatment (Plant‐Mixed)

292 Asphalt Treatment (Plant‐Mixed)

SURFACE COURSES AND PAVEMENTS 

SPEC NO. (TxDOT) DESCRIPTION

340 Dense‐Graded Hot‐Mix Asphalt (Small Quantity)

360 Concrete Pavement

3021 Wide Flange Pavement Terminals

STRUCTURES

SPEC NO. (TxDOT) DESCRIPTION

400 Excavation and Backfill for Structures

402 Trench Excavation Protection

403 Temporary Special Shoring

416 Drilled Shaft Foundations 

420 Concrete Substructures

422 Concrete Superstructures

423 Retaining Walls

425 Precast Prestressed Concrete Structural Members 

432 Riprap

450 Railing 

454 Bridge Expansion Joints

464 Reinforced Concrete Pipe 

465 Junction Boxes, Manholes, and Inlets

467 Safety End Treatment

479 Adjusting Manholes and Inlets 

496 Removing Structures

Job No. 20219x; Fort Bend Parkway Ramp at Carey Chase Dr.

South of BW 8 EBFR to North of Channel B‐1

Fort Bend County Precinct 2

List of Specs

Page 1 of 2



MISCELLANEOUS CONSTRUCTION

SPEC NO. (TxDOT) DESCRIPTION

502 Barricades, Signs, and Traffic Handling 

506 Temporary Erosion, Sedimentation, and Environmental Controls 

508 Constructing Detours

512 Portable Traffic Barrier

529 Concrete Curb, Gutter, and Combined Curb and Gutter

540 Metal Beam Guard Fence

544 Guardrail End Treatments

545 Crash Cushion Attenuators

550 Chain Link Fence

556 Pipe Underdrains 

LIGHTING AND SIGNALS

SPEC NO. (TxDOT) DESCRIPTION

610 Roadway Illumination Assemblies

618 Conduit

620 Electrical Conductors

624 Ground Boxes 

628 Electrical Services

690 Maintenance of Traffic Signals

6027 Preparation of Existing Conduits, Ground Boxes or Manholes

 SIGNING AND PAVEMENT MARKINGS

SPEC NO. (TxDOT) DESCRIPTION

644 Small Roadside Sign Assemblies

647 Large Roadside Sign Supports and Assemblies 

658 Delineator and Object Marker Assemblies

662 Work Zone Pavement Markings

666 Retroreflectorized Pavement Markings 

668 Prefabricated Pavement Markings

672 Raised Pavement Markers

677 Eliminating Existing Pavement Markings and Markers 

678 Pavement Surface Preparation for Markings 

6001 Portable Changeable Message Sign

6185 Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)

Texas Department of Transportation Specifications (TxDOT)

https://ftp.txdot.gov/pub/txdot‐info/des/spec‐book‐1114.pdf

Fort Bend County Precinct 2

List of Specs

Job No. 20219x; Fort Bend Parkway Ramp at Carey Chase Dr.

South of BW 8 EBFR to North of Channel B‐1
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FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

Bid Form 
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FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

Summary of Work 



AIG Technical Services, LLC | 1500 S Dairy Ashford, Suite 445, TX 77077 

Summary of Work 

PROJECT: Fort Bend Parkway Ramp at Carey Chase Dr.  LIMITS: South of BW 8 EBFR to North of Channel B‐1 

PROJECT NO.: FBC 20219x pursuant to SOQ 14‐025  DATE: May 31, 2023 

PROJECT OWNER.: Fort Bend County  PURPOSE: Summary of Work 

1. WORK COVERED BY CONTRACT DOCUMENTS

A. Work of the Contract is for the replacement and extension of the Fort Bend Parkway Toll Road
southbound entrance ramp, from approximately five hundred (500) feet south of the Beltway 8
Eastbound Frontage Road intersection. The ramp extension will include constructing a one
hundred-five (105) foot bridge over Carey Chase Drive, including constructing Mechanically
Stabilized Earth (MSE) retaining walls, storm sewer system, grading, and detention pond
excavation. The work of the contract includes demolition and construction of the ramp as follows:

Demolition of existing Fort Bend Parkway southbound entrance ramp reinforced concrete
pavement, existing curb, existing signs, including clearing and grubbing, and excavating and
embankment of project site to the required elevation to achieve the proposed profile and maintain
drainage. The project primarily consists of construction of 24’ wide, reinforced concrete pavement
for proposed ramp, 105’ single-span bridge, retaining walls, underground storm sewer system with
curb inlets, grate inlets, manholes, culvert extensions, headwalls, detention pond excavation,
proposed signing and pavement markings, temporary asphalt pavement widening to maintain traffic
on ramp during construction, grading to create proposed elevations and drainage swales and
ditches, seeding and sodding the natural ground within the project limits, etc. as shown in the
construction plans and bid documents.

B. EXTRA WORK ITEMS

Contractor must obtain written authorization from Fort Bend County to commence work listed in the
“Extra Work Items” in the Bid Form.

C. WORK SEQUENCE

Time is of the essence in this Work. The Contractor is responsible for providing a construction
schedule and coordinating construction operations with the Fort Bend County and their agents.

The Contractor is responsible for submitting the haul routes required to complete the work for the
Fort Bend for approval.

End Document 



FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

SWPPP Documents 



AIG Technical Services, LLC | 1500 S Dairy Ashford, Suite 445, TX 77077 

Summary of Work For SWPPP 

PROJECT: Fort Bend Parkway Ramp at Carey Chase Dr.  LIMITS: South of BW 8 EBFR to North of Channel B‐1 

PROJECT NO.: FBC 20219x pursuant to SOQ 14‐025  DATE: May 31, 2023 

PROJECT OWNER.: Fort Bend County  PURPOSE: Summary of Work for SWPPP 

Work of the Contract is for the replacement and extension of the Fort Bend Parkway Toll Road 
southbound entrance ramp, from approximately five hundred (500) feet south of the Beltway 8 
Eastbound Frontage Road intersection. The ramp extension will include constructing a one 
hundred-five (105) foot bridge over Carey Chase Drive, including constructing Mechanically 
Stabilized Earth (MSE) retaining walls, storm sewer system, grading, and detention pond 
excavation. The work of the contract includes demolition and construction of the ramp as follows: 

Demolition of existing Fort Bend Parkway southbound entrance ramp reinforced concrete 
pavement, existing curb, existing signs, including clearing and grubbing, and excavating and 
embankment of project site to the required elevation to achieve the proposed profile and maintain 
drainage. The project primarily consists of construction of 24’ wide, reinforced concrete pavement 
for proposed ramp, 105’ single-span bridge, retaining walls, underground storm sewer system with 
curb inlets, grate inlets, manholes, culvert extensions, headwalls, detention pond excavation, 
proposed signing and pavement markings, temporary asphalt pavement widening to maintain traffic 
on ramp during construction, grading to create proposed elevations and drainage swales and 
ditches, seeding and sodding the natural ground within the project limits, etc. as shown in the 
construction and SWPPP plans and bid documents. 

End Document 



Responsibilities of Operators 

Primary Operator: _________________________________________ 

Responsibilities of Primary Operator(s): 

a) Implement SWPPP
b) Install and maintain all structural controls
c) Comply with all Primary Operator permit requirements set forth in TPDES

Construction General Permit No. TXR150000.

Secondary Operator: ______________________________________ 

Responsibilities of Secondary Operator: 

a) Assistance in the development of the SWPPP
b) Provide notification to Primary Operator of the need to obtain permit coverage

under the TPDES Construction General Permit No. TXR150000.

Don.Durgin
Typewritten Text
Contractor

Don.Durgin
Typewritten Text
Fort Bend County



Primary Operator(s) 

POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared under 
my direction or supervision in accordance with a system designated to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and 
belief, true, accurate, and complete. I am aware that there are significant penalties for 
submitting false information, including the possibility of fine and imprisonment for knowing 
violations. 

*Secondary Operator has fulfilled notification requirements set forth in the Construction
General Permit TXR150000 Part II. Section E. 3.(e) by notifying the Primary Operator(s) of the
requirements for obtaining permit coverage. The Primary Operator(s) acknowledge that the
only responsibility of the Secondary Operator for participating in this shared SWPPP is
assistance in the preparation of the SWPPP. All other responsibilities including but not
limited to: Implementation of the SWPPP, installation/maintenance of the structural
controls, submittal of the NOI, etc., will be fulfilled by the primary operator(s).

Signed: ______________________________________________ 
Primary Operator 

Date: ________________________________________________ 



FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

USACE Nationwide Permit Review 



AIG Technical Services, LLC | 1500 S Dairy Ashford, Suite 445, TX 77077 

USACE Nationwide Permit Review 

PROJECT: Fort Bend Parkway Ramp at Carey Chase Dr.  LIMITS: South of BW 8 EBFR to North of Channel B‐1 

PROJECT NO.: FBC 20219x pursuant to SOQ 14‐025  DATE: May 31, 2023 

PROJECT OWNER.: Fort Bend County  PURPOSE: USACE Nationwide Permit Review 

The WOTUS investigation revealed the project area contains a stormwater drainage channel and 
a stormwater retention pond. Consultant BIO-WEST believes that these features would not be 
considered jurisdictional by the USACE. 

The threatened and endangered species survey indicates the project area does not contain suitable 
critical habitat or individuals of any federally listed species. 

The desktop archival review revealed that no previous cultural resources surveys have been 
performed within the project area. The area surrounding the project site has been heavily 
disturbed and it is unlikely that a pedestrian archeological survey would be required. In the event 
cultural resources are uncovered during the construction activities, please refer to your 
unanticipated discoveries plan and contact your environmental consulting representative 
immediately. 

Professional Recommendations 
It is BIO-WEST’s professional judgment that in accordance with the findings of this investigation 
and the proposed plans for site development that no agency coordination would be required, 
and no WOTUS, threatened or endangered species, or cultural and historic resources will be 
impacted by the proposed project. 

Please refer to attached Environmental Critical Issues Analysis for additional information. 

End Document 



FB PARKWAY ENTRANCE RAMP       FORT BEND COUNTY PROJECT NO. 20219x 

MAY 2023  

Environmental Critical Issues Analysis 



April 18, 2022 

Mr. Gabriel Odreman, P.E. 

RPS Group, Inc. 

575 N Dairy Ashford Rd Suite 700 

Houston, TX 77079 

RE: Environmental Critical Issues Analysis   

2020 Fort Bend County Mobility: Project 20219x FB Parkway Ramp 

Fort Bend County, Texas 

Dear Mr. Odreman: 

This letter of findings provides the results of an Environmental Critical Issues Analysis (ECIA) 

performed by BIO-WEST, Inc. (BIO-WEST) for the proposed 2020 Fort Bend County Mobility Project: 

20219x FB Parkway Ramp located in Missouri City, Texas (Appendix A). The area of investigation 

(project area) is focused on an approximately 2.10 acres of land located south of the interchange of the 

Fort Bend County Toll Road and Sam Houston Beltway 8, along the southwest bound lanes of Hillcroft 

Avenue. The center of the this investigation and proposed roadway is located at approximately 

29.610495°N, 95.496500° (WGS 1984).  

Wetlands Investigation 

Waters of the United States (WOTUS), which includes wetlands, are regulated by the Clean Water Act 

(CWA) under the authority of the United States Army Corps of Engineers (USACE) and the U.S. 

Environmental Protection Agency (EPA). On August 30, 2021, the EPA and USACE were in receipt of 

the U.S. District Court for the District of Arizona’s order vacating and remanding the Navigable Waters 

Protection Rule (NWPR) in the case of Pascua Yaqui Tribe v. U.S. Environmental Protection Agency. In 

light of this order, the agencies have halted implementation of the NWPR nationwide and are interpreting 

WOTUS consistent with the pre-2015 regulatory regime until further notice.  

Under 40 CFR 230.3(s), WOTUS means: 

 All waters which are currently used, or were used in the past, or may be susceptible to use in

interstate or foreign commerce, including all waters which are subject to the ebb and flow of the

tide;

 All interstate waters including interstate wetlands;

 All other waters such as intrastate lakes, rivers, streams (including intermittent streams),

mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes, or natural

ponds, the use, degradation or destruction of which could affect interstate or foreign commerce

including any such waters which are or could be used by interstate or foreign travelers for

recreational or other purposes; or from which fish or shellfish are or could be taken and sold in

interstate or foreign commerce; or which are used or could be used for industrial purposes by

industries in interstate commerce;

 All impoundments of waters otherwise defined as WOTUS under this definition;

 Tributaries of waters identified in paragraphs (s)(1) through (4) of this section;

 The territorial sea;

 Wetlands adjacent to waters (other than waters that are themselves wetlands); waste treatment

systems, including treatment ponds or lagoons designed to meet the requirements of CWA (other



than cooling ponds as defined in 40 CFR 423.11(m) which also meet the criteria of this 

definition) are not WOTUS. 

WOTUS do not include prior converted cropland. Notwithstanding the determination of an area’s status 

as prior converted cropland by any other federal agency, for the purposes of the CWA, the final authority 

regarding CWA jurisdiction remains with EPA.  

The purpose of the study was to determine the approximate sizes and locations of areas that could 

potentially be classified as WOTUS, which includes, but is not limited to, wetlands and creeks/streams. 

To classify an area as a wetland, specific technical criteria with regards to vegetation, soils and hydrology 

must be met. Study methods included the following: 1) review of U.S. Geological Survey (USGS) 

topographic maps, Natural Resources Conservation Service maps and local county soil survey maps; 2) 

review of historical color, black and white, and infrared aerial photographs; and 3) review of the U.S. 

Federal Emergency Management Agency floodplain maps and the U.S. Fish and Wildlife Service 

(USFWS) National Wetland Inventory (NWI) maps. A wetland delineation according to the 2010 

Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Great Plains Region was 

not conducted. 

If the technical criteria are met, an evaluation is conducted to determine whether or not the USACE 

and/or EPA would call the area in question an adjacent wetland/WOTUS and thus claim jurisdiction. To 

classify a WOTUS as adjacent, the Rapanos Guidance states one of the following three criteria is 

satisfied: 

 There is an unbroken surface or shallow sub-surface connection to jurisdictional waters. This

hydrologic connection may be intermittent.

 They are physically separated from jurisdictional waters by man-made dikes/barriers, natural

river berms, beach dunes, and the like.

 Their proximity to a jurisdictional water is reasonably close, supporting the science-based

inference that such wetlands have an ecological interconnection with jurisdictional waters.

Almost all naturally occurring rivers, streams, and tributaries feeding said rivers and streams will most 

likely be considered WOTUS. However, certain man-made ditches, road side ditches, and upland 

drainage ditches constructed in and draining only uplands may not be considered jurisdictional, especially 

with the absence of an ordinary high water mark (OHWM). The OHWM is the line on the shore 

established by the fluctuations of water and indicated by physical characteristics such as a clear, natural 

line impressed on the bank, shelving, changes in the character of soil, destruction of terrestrial vegetation, 

the presence of litter and debris, or other appropriate means that consider the characteristics of the 

surrounding areas. An OHWM combined with a defined bed and bank can be used by the USACE to 

determine the jurisdictionality of creeks, streams, channels, and other linear WOTUS. 

According to the Almeda, Fort Bend County, Texas USGS Topographic Map (1995), the project area is 

flat with a drainage channel bisecting and paralleling the proposed project area. 

The USFWS NWI maps were referenced to identify any features present within the subject area 

(Figure 3.0). According to the NWI maps, a single feature id present within the subject area; the drainage 

channel is listed as a PEM wetland. 

During the field verification visit, the drainage channel was identified but no other features were noted. 

The drainage channel is a well maintained channel utilized for stormwater drainage of the surrounding 

area. An additional feature, a stormwater retention pond was also noted during the field visit. Based upon 



 

the review of available data and field verification, it is the professional judgement of BIO-WEST that 

these features would not be considered jurisdictional by the USACE within the project area. 

 

These findings were interpreted from a desktop evaluation of historical aerial photography, infrared aerial 

imagery, national wetlands inventory data, county soils maps, USGS Topographic maps of the area, as 

well as from the field investigation. 

Threatened and Endangered Species Survey 

BIO-WEST performed a field evaluation of the project area for the presence of federally listed threatened 

and endangered species (T&E) and their critical habitat. BIO-WEST reviewed available information, 

provided by the USFWS Information, Planning, and Conservation (IPaC) system, regarding the potential 

presence of federally listed T&E species and/or their habitats near the project area. In addition, aerial 

photographs and topographic maps were reviewed to identify potentially suitable T&E species habitat, if 

present, near the project area.  

A total of five species, including two endangered and three threatened species, were identified by the 

IPaC search. Of the five listed species, two species are conditional to wind energy projects and consist of 

the piping plover (Charadrius melodus) and the red knot (Calidris canutus rufa). Therefore, these species 

are not applicable to the current proposed project and are not further discussed in this report.  

The remaining species include the endangered whooping crane (Grus americana), Texas prairie-dawn 

(Hymenoxys texana), and the threatened eastern black rail (Laterallus jamaicensis ssp. jamaicensis).  

The species listed do not have suitable habitat within the project area and therefore are not considered for 

this project due to the absence of suitable habitat for individuals of these species. 

Desktop Cultural Resources Review 

A desktop archival review of the proposed expansion was completed using the online Texas 

Archeological Sites Atlas, maintained by the Texas Historical Commission (THC). Results show that 

there are no sites recorded within or adjacent to the footprint of the proposed subject property. A review 

of historic aerial imagery suggests that the subject property has been previously highly disturbed by 

activities associated with the construction of the Hillcroft Avenue, the drainage canal and pond, and the 

Fort Bend Parkway. 

If fieldwork is required on publicly owned land in the state of Texas investigation must be permitted 

through and comply with regulations outlined in the Antiquities Code of Texas (Section 191.092 of the 

Code). Projects funded, permitted, or approved by Federal agencies must comply with guidelines and 

requirements set forth in Section 106 of the National Historic Preservation Act of 1966, as amended. 

Projects requiring Section 106 compliance and/or investigation as part of a permit under the Antiquities 

Code of Texas require agency review and concurrence prior to initiation. 

  



Conclusions and Findings 

 The WOTUS investigation revealed the project area contains a stormwater drainage channel and

a stormwater retention pond. BIO-WEST believes that these features would not be considered

jurisdictional by the USACE.

 The threatened and endangered species survey indicates the project area does not contain suitable

critical habitat or individuals of any federally listed species.

 The desktop archival review revealed that no previous cultural resources surveys have been

performed within the project area. The area surrounding the project site has been heavily

disturbed and it is unlikely that a pedestrian archeological survey would be required. In the event

cultural resources are uncovered during the construction activities, please refer to your

unanticipated discoveries plan and contact your environmental consulting representative

immediately.

Professional Recommendations 

It is BIO-WEST’s professional judgment that in accordance with the findings of this investigation and the 

proposed plans for site development that no agency coordination would be required, and no WOTUS, 

threatened or endangered species, or cultural and historic resources will be impacted by the proposed 

project. 

BIO-WEST greatly appreciates the opportunity to provide environmental services.  If you have any 

questions, please feel free to contact us at (832) 595-9064. 

Sincerely, 

Andy Boswell  

Senior Ecologist/Senior Project Manager 
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110 Avondale Street 
Houston, TX 77006 

713.541.0473 

March 14, 2022 

Andy Boswell 
BIO-WEST, Inc. 
1625 Cottonwood School Road 
Rosenberg, Texas 77471 

Re: Cultural resources assessment of the Fort Bend Parkway South Beltway Ramp in Fort Bend County, 
Texas.  

Dear Mr. Boswell, 

Gray & Pape, Inc., of Houston, Texas, was contracted by BIO-WEST, Inc. to conduct an assessment of 
the effect that the above-referenced project would have on archaeological and historic properties in 
Fort Bend County, Texas. Based on the research completed for this assessment, it is the opinion of Gray 
& Pape that archaeological survey of the subject property is not warranted. This letter documents the 
results of research activities. 

SUBJECT PROPERTY DESCRIPTION 

The project area is located on the Almeda, TX 7.5-minute United States Geological Survey (USGS) 
topographic quadrangle map (Figure 1). The project entails rebuilding the on-ramp to the Fort Bend 
Parkway. The project is approximately 510 meters (1,672 feet) long and subsumes approximately 0.8 
hectares (2.1 acres). Project plans call for the ramp to be built at an elevated level to pass over an 
existing detention pond. The subject property is located east of Missouri City, Texas, between Hillcroft 
Avenue and the Fort Bend Parkway Toll Road, south of the Sam Houston Tollway. Sims Bayou is located 
nearly 1.6 kilometers (1 mile) to the north, and the Blue Ridge State Prison Farm property is northeast 
of the subject property. The subject property currently consists of an existing detention basin, grass 
covered road right-of-way (ROW), and road-side ditch (Figure 2). A current check of the Public GIS 
Viewers for the Railroad Commission of Texas and Texas General Land Office (TxGLO) show at least 
three pipelines intersect the northern portion of the subject property (2022).  

SURFACE GEOLOGY AND SOILS 

Soils mapped within the subject property consist entirely of Bernard-Edna complex, 0-1% slopes. They 
include soils that are mostly composed of clay and loam deposits (Soil Survey Staff, Natural Resources 
Conservation Service, United States Department of Agriculture [SSS NRCS USDA] 2022). 



Alief, TX, USGS 7.5' Quadrangle Bellaire, TX, USGS 7.5' Quadrangle

Missouri City, TX, USGS 7.5' Quadrangle Almeda, TX, USGS 7.5' Quadrangle

Horizon ESI, 11/3/2009

Atkins, 7/1/2011

Federal Highway Administration, 10/1/1996

Federal Highway Administration, 10/1/1996

Moore Archaeological Consulting, 1/31/1994Corps of Engineers-Galveston District, 1/1/1979

TDHPT, 01/85

Figure 1Subject property location in Fort Bend County, Texas.
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Table 1. Soil series and complexes intersected by the subject property. 

 
 
ARCHIVAL RESEARCH RESULTS 

 
Site file research was completed using the online Texas Archeological Sites Atlas, maintained by the 
Texas Historical Commission (THC). The site file research revealed that no identified historic properties, 
historic markers, cemeteries, or National Register properties are located within the current subject 
property.  
 
No portion of the subject property has been previously surveyed. Six surveys have been previously 
conducted within 1.6 kilometers (1 mile) of the subject property (Figure 1).  
 
Table 2. Previously recorded archaeological projects within 1.6 kilometers (1 mile) of the subject 
property. 

Project 
Type 

TAC 
Permit # 

Investigating Firm/ 
Agency 

Field 
Work 
Date 

Report 
Author 

Sponsoring 
Agency 

THC Review 
Date 

Area 
Survey 

Unknown Unknown 1979 Unknown 
Corps of 

Engineers- Gal 
Dist. 

Unknown 

Linear 
Survey 

Unknown Unknown 1985 Unknown TDHPT Unknown 

Area 
Survey 

1357 
Moore 

Archeological 
Consulting 

1994 

Moore, 
Roger G. 

and William 
E. Moore 

TAC; HCFCD Unknown 

Area 
Survey 

Unknown Unknown 1996 Unknown 
Federal 
Highway 

Administration 
Unknown 

Area 
Survey 

Unknown Horizon ESI 2009 
Owens, 

Jeffrey D. 

Housing and 
Urban 

Development 
12/2009 

Area 
Survey 

5969 Atkins 2011 

Cordova, 
Karla J & J. 

Philip 
Washington 

Harris County 8/2011 

 

SYM Name/Complex Parent Material Location Land Use Drainage 

Bb 
Bernard clay loam, 
0-1% slopes 

Clayey fluviomarine deposits 
from igneous, metamorphic, 

and sedimentary rock 
Flat coastal plains 

Growing corn, 
cotton, grain 

sorghums, and rice 

Somewhat 
poorly drained 

Ea 
Edna loam, 0-% 
slopes 

Loamy fluviomarine deposits 
from the Beaumont 

Formation of Pleistocene 
age 

Coastal plains 
Growing rice and 

native range for beef 
cattle 

Somewhat 
poorly drained 
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No archaeological sites are located within 1.6 kilometers (1 mile) of the subject property. The closest 
resource, a prehistoric open campsite, is located 6.23 kilometers (3.87 miles) southwest of the subject 
property. Chert debitage and a burned rock were present at the site. No further work was recommended 
for this site. Eligibility for listing as a State Antiquities Landmark or for the National Register of Historic 
Places was not given (THC 2022). 
 
A review of the earliest topographic map (1915) and aerial photograph (1953) show the location largely 
composed primarily agricultural fields (Google, Inc. 2022; Nationwide Environmental Title Research, 
LLC [NETR] 2022). A pipeline ROW already passes the location by 1953 and another appears by 1958. 
A drainage canal and the beginnings of what is now Hillcroft Avenue appears by 1969. Residential 
development of the location appears by 1995 and by 2004 construction is visible on the Fort Bend 
Parkway. At the same time, the portion of the drainage canal that passes under the parkway is seen to 
be converted into a pond. The subject property has not changed significantly since then with the 
exception of a cement pad, constructed between 2011 and 2012 and used for parking, that partially 
overlaps the northern end of the subject property (Google, Inc. 2022; NETR 2022).  
 
CONCLUSIONS 
 
There are no sites recorded within or adjacent to the footprint of the proposed subject property. 
However, the subject property has not been previously surveyed. Previous surveys in the vicinity have not 
resulted in the recording of archaeological sites and cemeteries within 1.6 kilometers (1 mile) of the 
subject. A review of historic aerial imagery suggests that the subject property has been previously highly 
disturbed by activities associated with the construction of the Hillcroft Avenue, the drainage canal and 
pond, and the Fort Bend Parkway. Based on the results of archival research outlined in this letter, a 
review of recent and historic aerial photography and maps, and an analysis of topographic and 
geological characteristics associated with the subject area, it is the opinion of Gray & Pape that an 
archaeological survey would not be warranted. 
 
Please note, if fieldwork is required on publicly owned land in the state of Texas investigation must be 
permitted through and comply with regulations outlined in the Antiquities Code of Texas (Section 
191.092 of the Code). Projects funded, permitted, or approved by Federal agencies must comply with 
guidelines and requirements set forth in Section 106 of the National Historic Preservation Act of 1966, 
as amended. Projects requiring Section 106 compliance and/or investigation as part of a permit under 
the Antiquities Code of Texas require agency review and concurrence prior to initiation.  
 
If you should have any questions or comments or are in need of additional information or agency 
consultation services, please do not hesitate to contact me. I can be reached by phone at (713) 299-
6917, or by email at tscott@graypape.com. 
 
Sincerely, 
 

 
Tony Scott 
Senior Principal Investigator 
Gray & Pape, Inc. 
GP#21-72315.001 
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Houston, TX 77077 

RE:  Geotechnical Engineering Study 
Proposed Ramp‐Bridge Crossover  
Fort Bend Tollway 
Missouri City, Fort Bend County, Texas 

Dear Mr. Johnson: 

RABA KISTNER, Inc. (RKI) is pleased to submit this report of our Geotechnical Engineering Study for the 
above‐referenced project.  This study was performed in accordance with the Subcontract Agreement for 
Professional  Services  Agreement  between  AIG  Technical  Services,  LLC  (CLIENT)  and  Raba  kistner 
Consultants, Inc. dated July 6, 2021. The purpose of this study was to drill 5 borings in the vicinity of the 
proposed  ramp  and  bridge  structures  to  perform  laboratory  testing  to  evaluate  and  characterize 
subsurface conditions, and  to prepare an engineering  report presenting bridge  foundation design and 
construction considerations. 

The  following  report  contains our design  recommendations and  considerations based on our  current 
understanding of the information provided to us at the time of this study. There may be alternatives for 
value engineering of the bridge foundations. RKI recommends that a meeting be held with the CLIENT and 
the design team to evaluate if alternatives are available.   

We appreciate the opportunity to be of professional service to you on this project.  Should you have any 
questions about the information presented in this report, or if we may be of additional assistance with 
value engineering or on the materials testing‐quality control program during construction, please call. 

Very truly yours, 
RABA KISTNER, INC. 

Phu T. Tran, P.E.  John D. Brown, P.E. 
Project Engineer  Manager ,Geotechnical Manager  

PT/JDB: tlx 
Attachments 
Copies Submitted:  Above (1‐Electronic)
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INTRODUCTION 
 
RABA KISTNER, Inc. (RKI) has completed the authorized subsurface exploration and prepared geotechnical 
engineering recommendations for the proposed ramp and bridge along Fort Bend Parkway Tollway located 
at the northwest corner of the intersection of Fort Bend Parkway Toll Road and Sam Houston Parkway. 
This report briefly describes the procedures utilized during this study and presents our findings along with 
design recommendations for the bridge foundations and construction considerations. 
 

PROJECT DESCRIPTION 
 
This study consists of the design and construction of a new ramp and  bridge crossover, approximately 2,600 
LF, for the Fort Bend Parkway Toll Road located at the northwest corner of the intersection of Fort Bend 
Parkway Toll Road and Sam Houston Parkway. The new on‐ramp will consist of one lane of traffic. The ramp 
structure will be supported partially on a mechanically stabilized earth  (MSE) embankment and a drilled 
shaft foundation. 
 
We understand that the proposed ramp and bridges will be supported on deep foundations consisting of 
straight‐sided drilled piers. The diameter of straight‐sided drilled piers will be 36‐inch for the abutments. 
At this time, we are not aware of any major site grade changes planned for the project. 
 

LIMITATIONS 
 
This engineering report has been prepared following accepted Geotechnical Engineering practices for the 
use of AIG Technical Services, LLC. (CLIENT) and its representatives for design purposes.  This report may 
not contain sufficient information for purposes of other parties or other uses. This report is not intended 
for use in determining construction means and methods. The attachments and report text should not be 
used separately. 
 
The recommendations submitted in this report are based on the data obtained from 5 borings  drilled at 
this site, our understanding of the project information provided to us by others, and the assumption that 
site  grading will  result  in  only minor  changes  in  the  existing  topography.    If  the  project  information 
described in this report is incorrect, is altered, or if new information is available, we should be retained to 
review and modify our recommendations, if required. 
 
This report may not reflect the actual variations of the subsurface conditions across the site.  The nature 
and extent of variations across  the site may not become evident until construction commences.   The 
construction process itself may also alter subsurface conditions.  If variations appear evident at the time 
of  construction,  it may  be  necessary  to  re‐evaluate  our  recommendations  after  performing  on‐site 
observations and tests to establish the engineering impact of the variations. 
 
The scope of our Geotechnical Engineering Study does not include an environmental assessment of the 
air, soil, or water conditions either on or adjacent to the site.  No environmental opinions are presented 
in this report.  RKI’s scope of work does not include the investigation, detection, or design related to the 
prevention of any biological pollutants.  The term “biological pollutants” includes, but is not limited to, mold, 
fungi, spores, bacteria, and viruses, and the byproduct of any such biological organisms.   
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If final grade elevations are significantly different from the grades existing at the time of our study, we 
should be informed about these changes.  If needed and/or desired, we will reexamine our analyses and 
make supplemental recommendations. 
  

BORINGS AND LABORATORY TESTS 
 
Subsurface conditions at the project sites were evaluated by drilling 5 borings. An overview of the project 
areas  and  surrounding  site  features  is  shown  in  Figure  1,  Site Map.  Borings were  conducted  at  the 
locations  indicated  in  the  table  below  and  as  shown  on  the  Boring  Location Map,  Figure  2.  A map 
overviewing  the regional geology  is shown  in Figure 3, Geological Map. The boreholes were drilled  to 
depths ranging from 30 ft to 100 ft below the existing pavement/ground elevations. The borings are also 
shown on the Generalized Subsurface Profile, Figure 4. 
 
The boring locations were surveyed by the CLIENT and drilled to the approximate depth presented on 
the attached Wincore drilling logs, Appendix A, below the pavement/ground elevations existing at the 
time of our study. Drilling was performed using a truck‐mounted rig and buggy‐mounted drilling rig for 
the boreholes. Table 1 presents the approximate boring locations along Fort Bend Parkway Toll Road. 
 

Table 1: Approximate Boring Locations 

Boring 
No. 

Coordinates 
Degrees Decimals (DD) 

Station 
Offset From 

Centerline* (ft) 
Ground Surface 
Elevation (ft) 

Maximum Depth 
of Drilling (ft) 

Latitude  Longitude 

B‐1  29.608661  ‐95.497567  29+00    64  50 

B‐2  29.609925  ‐95.496886  31+00    64  100 

B‐3  29.610261  ‐95.496697  32+00    64  100 

B‐4  29.611322  ‐95.496125  33+00    64  50 

B‐5  29.612319  ‐95.495564  34+00    64  30 

*This information has not been provided yet. 
 

The borings were drilled utilizing a combination of the straight flight auger and mud rotary methods. The 
borings were backfilled with cement‐bentonite grout. Table 2 presents the collected samples during our 
drilling operations. 
 

Table 2: Summary of Soil Samples 

Type of Sample  Number Collected 

Undisturbed Shelby Tube (ST)  24 

Grab Sample  65 
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During drilling operations, the Shelby tube and grab samples were collected.    In addition  to sampling, 
Texas Cone Penetration (TCP) tests were performed at 5‐ft intervals. Each sample was visually classified 
in  the  laboratory  by  a  member  of  our  Geotechnical  Engineering  staff  following  the  Unified  Soil 
Classification System (USCS). The geotechnical engineering properties of the strata were evaluated by the 
laboratory tests shown in Table 3. 
 

Table 3: Summary of Laboratory Tests 

Laboratory Test  Number Conducted 

Determining Moisture Content in Soil Materials (Tex‐103‐E)  91 

Determining Liquid Limits of Soils (Tex‐104‐E)  17 

Determining Plastic Limits of Soils (Tex‐105‐E)  17 

Calculating Plasticity Index of Soils (Tex‐106‐E)  17 

Particle Size Analysis of Soils (Tex‐110‐E)  29 

Unconfined Compressive Strength (ASTM D2166)  4 

Unconsolidated‐Undrained Triaxial Compression (ASTM D2850)  2 

One‐Dimensional Consolidation (ASTM D2435)  2 

Consolidated Undrained (CU) Triaxial Compression (ASTM D4767)  1 

 
The results of all laboratory tests are presented in graphical or numerical form on the Wincore drilling logs 
illustrated in Appendix A. The results of the laboratory and field testing are also tabulated in Appendix B 
for ease of reference.  
 
Samples  will  be  retained  in  our  laboratory  for  30  days  after  the  submittal  of  this  report.  Other 
arrangements may be provided at the request of the CLIENT. 
 

GENERAL SITE CONDITIONS 
 
GEOLOGY 
 
The Bureau  of  Economic Geology, Geologic Atlas  of  Texas, Houston  Sheet  (Revised  1982)  shows  the 
subject site to be located on the Beaumont Formation.  The Beaumont Formation is the youngest coast‐
paralleling Pleistocene unit in the Texas Gulf Coast. Most of the Beaumont Formation was deposited as 
an overlapping group of fluvial or deltaic plains by ancestors of modern streams now draining  into the 
Gulf of Mexico.   The Beaumont  formation  is comprised of clay, silt, and sand;  includes mainly stream 
channel, point‐bar, natural levee, backswamp, and to a lesser extent coastal marsh and mud‐flat deposits; 
concretions of calcium carbonate, iron oxide, and iron‐manganese oxides in zone of weathering; surface 
almost featureless, characterized by relict river channels shown by meander patterns and pimple mounds 
on meanderbelt ridges, separated by areas of  low, relatively smooth,  featureless backswamp deposits 
without pimple mounds; formation thickness is +/‐ 100 ft. 
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STRATIGRAPHY 
 
The subsurface conditions encountered at  the boring  locations are shown on  the generalize subsurface 
profile in Figure 4 and the drilling logs in Appendix A. The depths of the individual strata and the physical 
characteristics vary from boring to boring. Consequently, the individual drilling logs should be consulted 
for the boring specific (detailed) stratigraphic information.  These drilling logs represent our interpretation 
of the subsurface conditions based on the field logs, visual examination of field samples by our geotechnical 
engineering  personnel,  and  laboratory  test  results  of  selected  field  samples.  Each  stratum  has  been 
designated  by  grouping  soils  that  possess  similar  physical  and  engineering  characteristics.  The  lines 
designating  the  interfaces  between  strata  on  the  drilling  logs  represent  approximate  boundaries. 
Transitions between strata may be gradual. 
 
Stratum I soils consist of cohesive, moderately plastic to plastic, firm to hard consistency, dark gray to gray 
to yellowish brown to reddish brown lean clay (CL), sandy lean clay (CL), fat clay (CH), fat clay with sand 
(CH), and sandy fat clay (CH).  Roots, sand and silt seams, and calcareous nodules were noted within the 
Stratum I soils. Measured moisture contents range from 12 to 29 percent.  Measured plasticity indices (PI) 
range from 16 to 38.   Based on grain size analyses, the percentage of fines (percent passing a No. 200 
sieve) within this stratum ranges from 53 to 97 percent. Undrained shear strength values range from 0.34 
to 1.52  tsf, based on  four  (4) unconfined  compressive  and  two  (2) unconsolidated‐undrained  triaxial 
strength tests.  The tested samples measured dry unit weights ranging from 97 to 112 pcf. SPT N‐values 
ranging from 11 to 89 blows per foot were recorded within stratum I. 
 
Stratum II soils consist of medium dense to very dense relative density, light gray to yellowish brown to 
tan, cohesionless silty sand (SM), poorly graded sand (SP), and poorly graded sand with silt (SP‐SM), and 
semi‐cohesive clayey sand (SC) and hard consistency sandy silty clay (CL‐ML). Measured moisture contents 
range from 18 to 27 percent.  Measured PI range from non‐plastic to 21.  Based on grain size analyses, the 
percentage of fines (percent passing a No. 200 sieve) within this stratum ranges from 4 to 44 percent.  SPT 
N‐values ranging from 12 to greater than 100 blows per 5‐inch penetration were registered within the 
Stratum II soils.  Stratum II soils were the predominant soils encountered during drilling. 
 
DEPTH‐TO‐WATER CONSIDERATIONS 
 
Short‐term depth‐to‐water measurements were performed in the borings for this study.  Free water was 
encountered in all borings during the drilling operations. Water level readings were obtained in the open 
boreholes about 15 minutes of encountering water. The readings are listed in the following table 4: 
 

Table 4: Water Level Readings Summary 

Boring No. 

Approximate Depth 
to 

 Free Water During  
Drilling (ft)* 

Approximate 
Elevation (ft) 

Approximate Water 
Level Depth After 15 

Minutes (ft)* 

Approximate 
Elevation (ft) 

B‐1  9.6  54.4  7.5  56.5 

B‐2  11.5  52.5  8.7  55.3 
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Table 4: Water Level Readings Summary 

Boring No. 

Approximate Depth 
to 

 Free Water During  
Drilling (ft)* 

Approximate 
Elevation (ft) 

Approximate Water 
Level Depth After 15 

Minutes (ft)* 

Approximate 
Elevation (ft) 

B‐3  9.5  54.5  9.0  55 

B‐4  14.5  49.5  10.5  53.5 

B‐5  14.7  49.3  10.3  53.7 

*Depth below the existing grade at the time of the geotechnical engineering study 

 
It  is  important  to note  that  short‐term depth‐to‐water measurements presented  in  Table 4 may not 
represent  the natural  groundwater,  especially  in  cohesive  soils. More  appropriate measurements  for 
groundwater levels should be measured with a long‐term standpipe piezometer readings. 
 
CU TEST 
 
A consolidated‐undrained triaxial compression test with pore pressure measurements was performed on a 
cohesive soil sample recovered from the Stratum I clays.  The laboratory test results and estimated stress 
parameters are presented in the following table.  
 

Table 5: CU Test Results 

Boring 
No. 

Depth 
(ft) 

Soil Classification 

Principle 
Stress 

Difference 
(ksf) 

Axial 
Strain 
(%) 

Effective Stress  Total Stress 

Friction 
Angle, φ’ 
(deg) 

Cohesion, 
c’ 

(ksf) 

Friction 
Angle, φ 
(deg) 

Cohesion, 
c 

(ksf) 

B‐5  8‐10  Sandy Lean Clay  3.27  14  19.8  0.32  18.6  0.18 
 

BRIDGE FOUNDATION RECOMMENDATIONS 
 
Based on the Entrance Ramp 1A Bridge Layout drawings dated October 18, 2020, we understand that the 
proposed bridge with the overall length of 105 feet. The proposed bridge will be supported on 36‐inch 
diameter  drilled  shafts.  The  foundation  loads  for  the  new  foundations  are  90  tons  per  shaft  at  the 
abutments. We understand that site grade changes are planned along the site to accommodate the new 
bridge.   
 
AXIAL CAPACITY 
 
We have computed allowable downward vertical capacities for 36‐inch diameter drilled shaft. The drilled 
shaft may be designed as end‐bearing and friction units using the capacities presented graphically on the 
foundation capacity curves on Appendix E.  The curves are based on subsurface information obtained from 
Borings B‐2 and B‐3. Please note that the foundation capacity curves are for vertical foundations only.   
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Friction  resistance was  neglected  to  the  elevations  presented  on  the  “Foundation  Capacity”  curves  to 
account for soil moisture changes, anticipated embankment fill material, and construction disturbance.   
 
The “Foundation Capacity” curves were developed using the WinCore software program and the TxDOT 
Geotechnical Manual dated March 2018. The unit skin friction value was limited to 1.3 tons per square foot 
(tsf) for drilled shaft. A factor of safety of 2 is incorporated by the software program when generating the 
“Foundation Capacity” curves for the drilled shaft. The WinCore software program also computes the unit 
skin friction tables and the accumulative friction curves for Borings B‐2 and B‐3.  The unit skin friction tables 
and the accumulative skin friction curves are presented in Appendices F and G. 
 
AXIAL GROUP EFFECTS 
 
In some cases, the total allowable axial capacity for foundation groups may be  less than the sum of the 
individual foundation capacities within the groups. This  is common when the center‐to‐center spacing of 
foundations are less than three pile widths. It is our understanding that the foundations for each abutment 
and  bent will  have  a  center‐to‐center  spacing  greater  than  three  pile widths.  Therefore, we  do  not 
anticipate reduction in the individual foundation capacity to affect the axial capacity for the foundation 
groups.  We should reevaluate the axial group effects if the foundations within the groups are spaced less 
than three pile widths center‐to‐center. 
 

LATERAL CAPACITY  

We provide the soil parameters in the tables below for evaluating the lateral capacity of the 36‐inch diameter 
drilled shafts by using the LPile software program. We understand that detailed lateral capacity analysis will 
performed by others. We  recommend  that appropriate measures be  taken during  the LPILE analysis  to 
account for sloping ground surface. 

Table 6: Soil Parameters for Lateral Capacity Analysis: Abutment 1* 

Assumed Behavior for Analysis 
Approximate** 
Elevation (ft) 

c 
(psf) 



(deg) 

ks 

(pci) 
Ɛ50 

t 

(pcf) 

’ 

(pcf) 

Stiff Clay without free water (Reese)  64 – 50   1,000  ‐‐  100  0.01  125  63 

API Sand (O’ Neill)  50 – 16   ‐‐  33  125  ‐‐  117  55 

Stiff Clay without free water (Reese)  16 – ‐14   3,000  ‐‐  1,000  0.005  125  63 

API Sand (O’ Neill)  ‐14 – ‐36   ‐‐  35  125  ‐‐  117  55 

* Soil parameters are based on Boring B‐2 
** Ground surface elevations at the boring locations was obtained from Google Earth Pro.   

 

Table 7: Soil Parameters for Lateral Capacity Analysis: North Abutment 2* 

Assumed Behavior for Analysis 
Approximate** 
Elevation (ft) 

c 
(psf) 



(deg) 

ks 

(pci) 
Ɛ50 

t 

(pcf) 

’ 

(pcf) 

Stiff Clay without free water (Reese)  64 – 59  2,000  ‐‐  500  0.007  125  63 
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Table 7: Soil Parameters for Lateral Capacity Analysis: North Abutment 2* 

Assumed Behavior for Analysis 
Approximate** 
Elevation (ft) 

c 
(psf) 



(deg) 

ks 

(pci) 
Ɛ50 

t 

(pcf) 

’ 

(pcf) 

API Sand (O’ Neill)  59 – 41  ‐‐  28  60  ‐‐  117  55 

API Sand (O’ Neill)  41 – 21  ‐‐  35  125  ‐‐  117  55 

Stiff Clay without free water (Reese)  21 – ‐14  3,000  ‐‐  1,000  0.005  125  63 

API Sand (O’ Neill)  ‐14 – ‐36  ‐‐  35  125  ‐‐  117  55 

* Soil parameters are based on Boring B‐3 
** Ground surface elevations at the boring locations was obtained from Google Earth Pro.   

 

Where:    c = undrained cohesion 

    = friction angle 
ks = p‐y modulus (static) 
Ɛ 50 = strain factor 

t = total unit weight 
’ = effective unit weight 
 

The  parameters  presented  above  are  generally  based  on  correlations with  the  TCP  blow  counts  and 
laboratory unconfined compression/unconsolidated‐undrained triaxial tests, and recommended values for 
the LPile program for the strength of materials encountered in our borings and are not necessarily based on 
laboratory test results.   
 
LATERAL GROUP EFFECTS  
 
The lateral load capacity of a single isolated drilled pier is generally based on an acceptable lateral deflection.  
For the same lateral deflection, the lateral load‐carrying capacity of a pier within a group may be less than 
that  of  an  individual  pier.  Leading  row  piers  generally  experience  less  reduction  in  lateral  capacity  as 
compared to trailing row piers for the same head deflection criteria.  The pier group arrangement and the 
center‐to‐center spacing between adjacent piers have a significant impact on lateral group effects.   Piers 
spaced  greater  than  about  five  pier  diameters,  center‐to‐center,  generally  have  limited  group  effects.  
Table 8  represents  the  p‐Multipliers  for  the  corresponding  center‐to‐center  pier  spacings  based  on 
Table 10.7.2.4‐1 in the American Association of State Highway and Transportation Officials (AASHTO) Load 
Resistance Factored Design (LRFD) Bridge Design Specifications, 8th Edition 2017.  
 

Table 8: P‐Multipliers for Lateral Group Effects 

Pier Center to Center  
(in the direction of 

loading) 

P‐Multipliers 

Row 1  Row 2  Row 3 and higher 

3 Diameters  0.8  0.4  0.3 
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Table 8: P‐Multipliers for Lateral Group Effects 

Pier Center to Center  
(in the direction of 

loading) 

P‐Multipliers 

Row 1  Row 2  Row 3 and higher 

5 Diameters  1.0  0.85  0.7 

 
ESTIMATED SETTLEMENTS 
 
Based  on  the  subsurface  conditions  encountered  at  the  project  site,  we  estimate  the  total  vertical 
settlement is on the order of 1/2 to 1 inch for a single, isolated drilled pier due to structural loads alone. The 
estimated differential settlement may be on the order of the total vertical settlement. 
 
It should be noted that groups of drilled piers may settle more than individual piers subject to the same load 
per pier.  The settlement of pier groups is dependent on several variables, including the dimension of the 
pier group,  the pier  length,  the sustained structural  loads, and  the compressibility characteristics of  the 
foundation soils.  For the pier groups planned for this project, we do not anticipate groups greater than 5‐
by‐5, or pier spacing less than 2.5 pier diameters. 
 

MSE RETAINING WALL STRUCTURES RECOMMENDATIONS 
 
Based on the Retaining Wall Plan and Profile (Entrance Ramp 1A Bridge Layout) drawing dated October 
18, 2021, we understand that the proposed MSE retaining wall structures consist of two retaining walls 
(i.e.,  south  and  north  segments).  Each  retaining  wall  structure  is  associated  with  embankments.  A 
description of the retaining wall structures are described below: 
 

 The South MSE Retaining Wall has an overall length of approximately 430‐ft. This retaining wall 
begins at STA 27+62.00 and ends at STA 30+92.00. It has a maximum height on the order of 19 
feet. The retaining wall has relatively flat embankment slopes in most areas along the wall. 

 The North MSE Retaining Wall has an overall length of approximately 430‐ft. This retaining wall 
begins at STA 32+00.00 and ends at STA 36+30.00. It has a maximum height on the order of 19 
feet. The retaining wall has relatively flat embankment slopes in most areas along the wall. 

 
MSE  retaining wall  structures  are  constructed  in  fill  conditions  by  placing  alternate  layers  of  cement 
stabilized backfill and reinforcing elements.   This reinforced mass  is used to retain clay and unreinforced 
granular  soil  embankments, which  are  called  the  retained  fill.   General  fill material  is used behind  the 
retaining  fill. More  information on backfill material used  to constructed MSE retaining wall structures  is 
presented  in the TxDOT Houston District Sheet CSBE‐RW, “Cement Stabilized Backfill Embankment,” and 
TxDOT Houston District  Sheet MSRW‐CSB,  “Mechanically  Stabilized  Retaining Wall  ‐  Cement  Stabilized 
Backfill.” 
 
The retained fill will exert lateral forces on the reinforced mass, which can cause it to slide on its base, rotate 
around the toe of the retaining wall structure, experience bearing capacity failure, and/or experience global 
stability  failure.    Resistance  to  these  factors  is  produced  by  the  frictional  forces  generated within  the 
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reinforced mass  by  the  interaction  of  the weight  of  the  cement  stabilized  backfill  on  the  reinforcing 
elements.   
 
Thus, the stability of a retaining wall is analyzed for the following conditions: 
 

 External Stability: 
o Determining the resistance against bearing capacity failure; 
o Determining the resistance against base sliding; 
o Determining the resistance against overturning; 
o Limiting the eccentricity of the resultant forces; 
o Determining global stability; and 
o Estimating the overall settlement. 

 

 Internal Stability: 
o Determining the tensile strength of the reinforcements; and 
o Determining of the pullot resistance of the reinforcements. 

 
The  internal  stability  is  performed  by  the MSE wall  designer.    This  section  provides  our  geotechnical 
recommendations for the external stability of the MSE retaining wall structures. 
 
BEARING CAPACITY FAILURE, BASE SLIDING, OVERTURNING, AND ECCENTRICITY 
 
We have evaluated the external stability of the MSE retaining wall structures for bearing capacity failure, 
base  sliding,  overturning,  and  the  eccentricity  of  the  resultant  forces  by  using  the MSEW  Version  3.0 
software program developed by Adama Engineering, Inc.   In our analyses, the following  information was 
used: 
 

 Cement stabilized backfill and  retaining  fill material as specified per  the TxDOT Houston District 
Sheet MSRW‐CSB, “Mechanically Stabilized Retaining Wall ‐ Cement Stabilized Backfill; 

 Cement stabilized backfill properties: total unit weight = 125 pcf and phi = 45 degrees; 

 Retaining fill properties: total unit weight = 125 pcf and phi = 30 degrees (maximum Liquid Limit not 
exceeding 40 and Plasticity Index between 4 and 20);  

 2‐foot embedment depth below finished grade or existing grade; 

 Horizontal ground at the top of the wall structure; 

 Minimum strap length equal to 0.7 times the height of the wall, but no less than 8 ft; 

 Traffic surcharge of 250 psf applied at the top of the wall structure; and 

 Near‐surface  subgrade  parameters:  total  unit  weight  =  125  psf,  undrained  shear  strength  of 
cohesive soil = 1,500 psf. 
 

The minimum factors of safety and eccentricity set forth by TxDOT for the external failure modes are as 
follows: 

 Bearing Capacity Failure = 2.0 

 Base Sliding = 1.5  

 Overturning = 2.0 

 Eccentricity within the middle third of the width of the reinforced mass 
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The results of our analysis for bearing capacity failure, base sliding, overturning, and the eccentricity of the 
resultant forces are presented in Table 9. 
 

Table 9: Summary of External Stability Analysis (CSB Only) 

MSE Wall 
No. 

Hd 

(ft) 
B        
(ft) 

B/H 
E      
(ft) 

Design Soil 
Parameters  F.S. 

Bearing 
 

F.S.       
Sliding 

F.S 
Overturning 

Eccentricity 
(e/L) Su 

(psf) 


(deg)

RWALL 1/2  19.0  16.5  0.9  2  1,500  0  2.76  3.27  6.71  0.0746 

 
Where:    Hd =   Total Wall Height 
    B=   Base of Wall 
    E=  Embedment Depth 

Su =   Undrained Shear Strength 

=   Friction Angle 
    F.S. =   Factor of Safety 
     
GLOBAL STABILITY 
 
While there are many different methods of stability analysis and numerous available computer programs, 
we  have  selected  the  program  Slide  version  7.0,  a  slope  stability  computer  program,  developed  by 
Rocscience.   The Spencer method was used  to evaluate  the  factors of  safety  for  the most  critical MSE 
retaining wall structures. This method uses moment and  two‐dimensional  force equilibrium analyses  to 
determine  the  factors of safety  for  the  slopes.   The groundwater was assumed at  the base of  the MSE 
retaining wall structures. 
 

Total stress cohesion (ct) and total stress angle of internal friction (t) for the cohesive soils for the short‐
term condition were based upon the laboratory results of the consolidation undrained triaxial tests and our 

experience with similar soils. Effective stress cohesion (c’) and effective stress angle of internal friction (’) 
for the cohesive soils for the long term condition were based upon the laboratory results of the consolidation 
undrained  triaxial  tests  and  our  experience  with  similar  soils.  Total/effective  stress  cohesion  and 
total/effective stress angle on  internal  friction  for  the granular soils were based on our experience with 
similar soils. 
 
The global stability analyses were performed for the following two design conditions: 

 Short‐Term (End of Construction) Condition – The end of construction condition models the initial 
undrained condition of the soil. Total stress shear strength parameters were used for analysis.   

 Long‐Term Condition – Effective stress shear strength parameters were used for analysis. Long‐term 
condition  represents  steady‐state  piezometric  and  stress  conditions.  The  long‐term  condition 
models a case in which the soils rely on their available drained shear strength for long‐term stability.  
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The critical surface along which the calculated minimum factor of safety is obtained is considered the critical 
surface of failure.  As mentioned earlier, TxDOT recommends a minimum factor of safety of 1.3 or 1.5 for 
global stability. The minimum factor of safety of 1.5 is for walls that support bridge abutments.  
 
In our  analysis, we  evaluated  the  global  stability  at  a maximum wall height of  about 19  feet with  the 
reinforced mass and cement stabilized backfill behind the wall. The critical surfaces and soil parameters used 
in our analysis are illustrated in Figures 5 and 6, and the calculated minimum factors are also summarized in 
Tables 10 and 11. 
 

Table 10: Summary of Global Stability Analyses: South MSE Retaining Wall 

Boring No.  Wall Height (ft)  Condition  Factor of Safety 

B‐2  19 
Short‐Term  1.54 

Long‐Term  1.58 

 
 

Table 11: Summary of Global Stability Analyses: North MSE Retaining Wall 

Boring No.  Wall Height (ft)  Condition  Factor of Safety 

B‐3  19 
Short‐Term  1.56 

Long‐Term  1.60 

 
ESTIMATED SETTLEMENTS 
 
The MSE retaining structures will settle due to the underlying foundation soils as well as compression of the 
backfill material.   The amount of settlement of  the underlying  foundation soils will be a  function of  the 
immediate and consolidation settlements of the subgrade soils within the influence of the resulting stress 
distribution from the surcharge of the MSE retaining structures. We anticipate that immediate settlement 
would  occur  during  the  construction  phase,  and  consolidation  settlement would  occur  years  after  the 
construction  phase. We  assume  that  it will  take  up  to  3 months  to  construct  the MSE  retaining wall 
structures.  
 
A detailed settlement analysis was performed with the Settle3D software program developed by Rocsience, 
Inc.   Soil parameters used for the settlement analysis was based on the consolidation  laboratory results, 
empirical correlations with soil index parameters, and our local experience. Also, we estimated the elastic 
modulus of the granular soils to approximate the immediate settlement based on the relative in‐situ density 
of the encountered granular soils. The settlement results at the end of construction and after construction 
are presented in Table 12.  Our detailed settlement analyses are presented in Figure 7.  
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Table 12: Summary of Estimated Settlements: MSE Retaining Walls 

Location 
Estimated Settlements (inch) 

Consolidation  Total 

  End of Construction  

Near Abutment Walls  2.75  4.25 

  After Construction 

  3  4.5 

 
CONSTRUCTION CONSIDERATIONS 

 
SITE DRAINAGE 
 
Drainage  is an  important key  to  the successful performance of any structure. Good drainage should be 
established  prior  to  and maintained  after  construction  to  help  prevent water  from  ponding within  or 
adjacent to bridge overpass and MSE retaining wall structures.  
 
SITE PREPARATION 
 
All areas to support select fill should be stripped of all vegetation and organic topsoil. Exposed subgrades 
should be thoroughly proofrolled in order to locate and densify any weak, compressible zones as specified 
by 2014 TxDOT Standard Specification, Item 216. A minimum of 5 passes of a fully‐loaded dump truck or 
a  similar  heavily‐loaded  piece  of  construction  equipment  should  be  used  for  planning  purposes. 
Proofrolling  operations  should  be  observed  by  the  Geotechnical  Engineer  or  his  representative  to 
document subgrade condition and preparation. Weak or soft areas identified during proofrolling should 
be removed and replaced with suitable, compacted on‐site clays, free of organics, oversized materials, 
and degradable or deleterious materials. 
 
Upon completion of the proofrolling operations and  just prior to fill placement, the exposed subgrade 
should be moisture conditioned by scarifying  to a minimum depth of 6  inches and  recompacting  to a 
minimum of 95 percent of  the maximum density  as determined  from TxDOT Tex‐114‐E  for plasticity 
indices greater than 20 and TxDOT Tex‐113‐E for plasticity indices less than 20. The moisture content of 
the subgrade should be maintained within the range of optimum moisture content to 3 percentage points 
above optimum moisture content until permanently covered. 
 
FILL MATERIALS 
 
Materials used as borrow fill for final site grading preferably shall consists of the following as indicated 
in the plans: 
 

 2014 TxDOT Standard Specifications, Item 132, Type A ‐ Granular fill 
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 2014 TxDOT Standard Specifications, Item 132, Type C ‐ Material meeting specifications 
requirements shown on plans 

 
Select borrow fill should be placed in accordance to TxDOT Item 132 and compacted utilizing Density 
Control. 
 
Materials classified in accordance with the Unified Soil Classification System (USCS) such as clayey gravel 
(GC), clayey sand  (SC), and  lean clay  (CL), may be considered satisfactory for use as Type C borrow fill 
materials at the project site. It  is  important that the material utilized as fill match the subgrade values 
used in our design.  
 
Retaining fill materials shall have a maximum liquid limit not exceeding 40, a plasticity index between 4 
and 20, and a maximum particle size not exceeding 4 inches or one‐half the loose lift thickness, whichever 
is smaller. The fill should be placed on competent surfaces in lifts not exceeding 8 in. loose measure. The fill 
should also be compacted to at least 95% of the standard Proctor maximum dry density at moisture content 
within two percentage points of the optimum (Tex‐114‐E). We suggest that fill placement be tested and 
documented by the Geotechnical Engineer or a qualified representative. In addition, if these materials are 
utilized, grain size analyses and Atterberg Limits must be performed during placement at a rate of one 
test each per 5,000 cubic yards of material due to the high degree of variability associated with pit‐run 
materials. 
 
General fill shall have a maximum liquid limit not exceeding 65, a minimum plasticity index of 5, and may 
be onsite soils free of organic and deleterious material.  General fill should only be used outside the areas of 
critical structures.  The fill should be placed on competent surfaces in lifts not exceeding 8 in. loose measure. 
The fill should also be compacted to at least 95% of the standard Proctor maximum dry density at moisture 
content within two percentage points of the optimum (Tex‐114‐E). We suggest that fill placement be tested 
and documented by the Geotechnical Engineer or a qualified representative. 
 
If the above listed materials are being considered for bidding purposes, the materials should be submitted 
to the Geotechnical Engineer for pre‐approval at a minimum of 10 working days or more prior to the bid 
date. Failure to do so will be the responsibility of the Contractor. The Contractor will also be responsible 
for ensuring  that  the properties of all delivered  fill materials are similar  to  those of  the pre‐approved 
submittal. It should also be noted that when using alternative fill materials, difficulties may be experienced 
with  respect  to moisture  control  during  and  subsequent  to  fill  placement,  as well  as with  erosion, 
particularly when exposed to inclement weather. This may result in sloughing of beam trenches and/or 
pumping of the fill materials. 
 
BACKFILL MATERIALS FOR MSE RETAINING WALL STRUCTURES 
 
Materials used as select backfill for MSE retaining wall structures should be free from organic otherwise 
deleterious  materials  and  conform  to  the  backfill  requirements  specified  in  2014  TxDOT  Standard 
Specification,  Item 423. More  information on  cement  stabilized backfill  is presented  in TxDOT Houston 
District  Sheet  CSBE‐RW,  “Cement  Stabilized  Backfill  Embankment,”  and  TxDOT  Houston  District  Sheet 
MSRW‐CSB, “Mechanically Stabilized Retaining Wall ‐ Cement Stabilized Backfill”. 



Project No. AHA21‐060‐00 
November 5, 2021 
 
 

 

16 

INSTALLATION OF DRILLED PIERS 
 
Drilled  pier  construction  should  follow  2014  TxDOT  Standard  Specifications,  Item  416,  Drilled  Shaft 
Foundations.  Presented below are additional considerations. 

 Each drilled pier excavation should be examined by a RKI or qualified representative who 
is  familiar  with  the  geotechnical  aspects  of  the  soil  stratigraphy,  the  structural 
configuration, foundation design details and assumptions, prior to placing concrete. This 
is to observe that: 

o The pier has been excavated to the specified dimensions at the correct depth;  

o The pier has been drilled plumb within specified tolerances along its total length; and 

o Excessive cuttings, buildup and soft, compressible materials have been removed from 
the bottom of the excavation. 

 
The  following paragraphs present our  recommendations  for  temporary  casing  and  slurry  techniques, 
reinforcement and concrete placement, and load tests. 
 
Temporary Casing and Slurry Techniques 
 
As previously noted, free water was observed in our borings below El. 44 ft and El. 26 ft.  Groundwater 
seepage and/or side sloughing will be encountered at the time of construction.  We recommend that the 
foundation  contractor  review  TxDOT  Item  416  for  the  requirements  on  temporary  casing  and  slurry 
techniques. 
 
Reinforcement and Concrete Placement 
 
Reinforcing steel should be checked for size and placement before concrete placement.   Placement of 
concrete should be accomplished as soon as possible after excavation to reduce changes in the moisture 
content or the state of stress of the foundation materials.  No foundation element should be left open 
overnight without concreting. 
 
Load Tests 
 
Load tests, if required, should be performed in accordance with TxDOT 2014 Standard Specifications, Item 
405,  Foundation Test  Load procedures.   The  successful General Contractor  should be  responsible  for 
providing all equipment, personnel, jacks, and construction (including reaction piles) necessary to conduct 
these tests. 
 
EXCAVATION SLOPING AND BENCHING 
 
If utility trenches or other excavations extend to or below a depth of 5‐ft below construction grade, the 
contractor or others shall be required to develop a trench safety plan to protect personnel entering the 
trench or trench vicinity.  The collection of specific geotechnical data and the development of such a plan, 
which could include designs for sloping and benching or various types of temporary shoring, are beyond 
the scope of the current study.  Any such designs and safety plans shall be developed in accordance with 
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current Occupational Safety and Health Administration  (OSHA)  trench  safety guidelines  (29 CFR 1926 
Subpart P Appendix A) and other applicable industry standards.  
 
EXCAVATION EQUIPMENT 
 
Our  boring  logs  are  not  intended  for  use  in  determining  construction means  and methods  and may 
therefore be misleading if used for that purpose.  We recommend that earthwork and Utility Contractors 
interested in bidding on the work perform their own tests in the form of test pits or test piers to determine 
the quantities of the different materials to be excavated, as well as the preferred excavation methods and 
equipment for this project site.  
 
BEDDING AND BACKFILLING OF UTILITIES 
 
Utilities that project through rigid units should be designed with either some degree of flexibility or with 
sleeves. Such design features will help reduce the risk of damage to the utility lines as vertical movements 
occur. 
 
Our experience indicates that significant settlement of backfill can occur in utility trenches, particularly when 
trenches are deep, when backfill materials are placed in thick lifts with insufficient compaction, and when 
water can access and infiltrate the trench backfill materials.  The potential for water to access the backfill is 
increased where water can  infiltrate base materials due to  insufficient penetration of curbs, and at sites 
where geological features can influence water migration into utility trenches. It is our belief that another 
factor that can significantly impact settlement is the migration of fines within the backfill into the open 
voids in the underlying free‐draining bedding material. Bedding and backfilling should be in accordance 
with 2014 TxDOT Standard Specifications, Item 400. 
 

CONSTRUCTION RELATED SERVICES 
 

CONSTRUCTION MATERIALS TESTING AND OBSERVATION SERVICES 
 
As presented in the attachment to this report, Important Information About Your Geotechnical Engineering 
Report, subsurface conditions can vary across a project site.   The conditions described  in this report are 
based on interpolations derived from a limited number of data points.  Variations will be encountered during 
construction, and only the geotechnical design engineer will be able to determine if these conditions are 
different than those assumed for design. 
 

Construction problems resulting from variations or anomalies in subsurface conditions are among the most 
prevalent on construction projects and often lead to delays, changes, cost overruns, and disputes.  These 
variations and anomalies can best be addressed if the geotechnical engineer of record, RKI is retained to 
perform  construction  observation  and  testing  services  during  the  construction  of  the  project.    This  is 
because: 
 

 RKI has an  intimate understanding of the geotechnical engineering report’s findings and 
recommendations. RKI understands how the report should be interpreted and can provide 
such interpretations on site, on the client’s behalf. 
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 RKI knows what subsurface conditions are anticipated at the site.

 RKI is familiar with the goals of the owner and project design professionals, having worked
with them in the development of the geotechnical workscope. This enables RKI to suggest
remedial measures  (when needed) which help meet  the owner’s and  the design  teams’
requirements.

 RKI has a vested interest in client satisfaction, and thus assigns qualified personnel whose
principal concern  is client satisfaction. This concern  is exhibited by the manner  in which
contractors’  work  is  tested,  evaluated  and  reported,  and  in  selection  of  alternative
approaches when such may become necessary.

 RKI cannot be held accountable for problems which result due to misinterpretation of our
findings or recommendations when we are not on hand to provide the interpretation which
is required.

BUDGETING FOR CONSTRUCTION TESTING 

Appropriate budgets need to be developed for the required construction testing and observation activities.  
At the appropriate time before construction, we advise that RKI and the project designers meet and jointly 
develop the testing budgets, as well as review the testing specifications as it pertains to this project. 

Once  the construction  testing budget and  scope of work are  finalized, we encourage a preconstruction 
meeting with the selected contractor to review the scope of work to make sure  it  is consistent with the 
construction means and methods proposed by  the contractor.   RKI  looks  forward  to  the opportunity  to 
provide continued support on this project, and would welcome the opportunity to meet with the Project 
Team to develop both a scope and budget for these services. 

* *   * *  * *   * *    * *   * *  * *   * *    * * 
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Remarks: Free-water was encountered at a depth of about 9.5 ft and rose to a depth of about 9.0 ft after 15 minutes.

The ground water elevation was not determined during the course of this boring. 
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Remarks: Free-water was encountered at a depth of about 14.5 ft and rose to a depth of about 10.5 ft after 15 minutes.

The ground water elevation was not determined during the course of this boring. 
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Remarks: Free-water was encountered at a depth of about 14.5 ft and rose to a depth of about 10.5 ft after 15 minutes.

The ground water elevation was not determined during the course of this boring. 
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Remarks: Free-water was encountered at a depth of about 14.7 ft and rose to a depth of about 10.3 ft after 15 minutes.

The ground water elevation was not determined during the course of this boring. 
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14.0 to 16.0 23 24

15.0 to 16.5 37

18.0 to 20.0 24

20.0 to 21.5 49

23.0 to 25.0 24

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/22/2021

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

B-1

PROJECT NO. AHA21-060-00



B-2 25.0 to 26.5 53

28.0 to 30.0 26 11

30.0 to 31.5 70

33.0 to 35.0 22

35.0 to 36.5 58

38.0 to 40.0 26

40.0 to 41.5 63

43.0 to 45.0 22

45.0 to 46.5 45

48.0 to 50.0 22  35  19 16 CL 85

50.0 to 51.5 47

53.0 to 55.0 24

55.0 to 56.5 65

58.0 to 60.0 24

60.0 to 61.5 43

63.0 to 65.0 21  52  24 28 1.52 UU

65.0 to 66.5 48

68.0 to 70.0 29

70.0 to 71.5 65

73.0 to 75.0 23

75.0 to 76.5 74

78.0 to 80.0 24 30

80.0 to 81.5 41

83.0 to 85.0 21

85.0 to 86.5 76

88.0 to 90.0 19 15

90.0 to 91.5 100/9

93.0 to 95.0 21

95.0 to 96.5 95/10

98.0 to 100.0 21

100.0 to 101.5 100/8

B-3 0.0 to 2.0 22 1.25 TV

2.0 to 4.0 21  53  18 35 CH 82 1.25 TV

4.0 to 6.0 18 1.75 TV

5.0 to 6.5 12

6.0 44

6.5 to 8.0 19  38  17 21 1.25 TV

8.0 to 10.0 25

10.0 to 11.5 14 23

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/22/2021

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

PROJECT NO. AHA21-060-00

B-2

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas



B-3 11.5 to 12.0

12.0 to 14.0 21

14.0 to 16.0 24

15.0 to 16.5 25

18.0 to 20.0 25

20.0 to 21.5 47

23.0 to 25.0 24 NP SM 16

25.0 to 26.5 81/9

28.0 to 30.0 25

30.0 to 31.5 51

33.0 to 35.0 23

35.0 to 36.5 86

38.0 to 40.0 21

40.0 to 41.5 97/9

43.0 to 45.0 29  54  27 27 97 0.34 UU

45.0 to 46.5 62

48.0 to 50.0 24 25

50.0 to 51.5 74

53.0 to 55.0 19 2.50 TV

55.0 to 56.5 27

58.0 to 60.0 21  24  18 6

60.0 to 61.5 72

63.0 to 65.0 23 65

65.0 to 66.5 56

68.0 to 70.0 20

70.0 to 71.5 69

73.0 to 75.0 28

75.0 to 76.5 89

78.0 to 80.0 20 13

80.0 to 81.5 100/5

83.0 to 85.0 27

85.0 to 86.5 72

88.0 to 90.0 25

90.0 to 91.5 89/10

93.0 to 95.0 22 17

95.0 to 96.5 98/9

98.0 to 100.0 21

100.0 to 101.5 90/11

B-4 0.0 to 2.0 17  40  16 24 CL 61 1.25 TV

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/22/2021

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

PROJECT NO. AHA21-060-00

B-3

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas



B-4 2.0 to 4.0 12 2.25 TV

4.0 to 5.0 14

5.0 to 6.5 20

6.5 to 8.5 14  40  16 24 CL 53 2.25 TV

8.0 to 10.0 15 1.75 TV

10.0 to 11.5 16

11.5 to 12.0 18 0.79 UC

12.0 to 14.0 18 29

14.0 to 15.0 23

15.0 to 16.5 15

18.0 to 20.0 24 18

20.0 to 21.5 23

23.0 to 25.0 25

25.0 to 26.5 23

28.0 to 30.0 23

30.0 to 31.5 33

33.0 to 35.0 21 12

35.0 to 36.5 39

38.0 to 40.0 21

40.0 to 41.5 51

43.0 to 45.0 22

45.0 to 46.5 55

48.0 22

50.0 to 51.5 62

B-5 0.0 to 2.0 20  47  18 29 CL 64

2.0 to 4.0 24 0.93 UC

4.0 to 5.0 19  56  18 38 CH 66 1.50 TV

5.0 to 6.5 12

6.5 to 8.0 16 1.50 TV

8.0 to 10.0 19 0.75 TV

10.0 to 11.5 19

11.5 to 12.0 20

12.0 to 14.0 22 15

14.0 to 15.0 25

15.0 to 16.5 12

18.0 to 20.0 21

20.0 to 21.5 13

23.0 to 25.0 23 5

25.0 to 26.5 23

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/22/2021

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

PROJECT NO. AHA21-060-00

B-4

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas



B-5 28.0 to 30.0 24

30.0 to 31.5 23

Plasticity
Index

Liquid
Limit

PP = Pocket Penetrometer       TV = Torvane       UC = Unconfined Compression       FV = Field Vane

Plastic
Limit

Water
Content

(%)

Dry Unit
Weight

(pcf)

PROJECT NAME:

USCS % -200
Sieve

Shear
Strength

(tsf)

Strength
Test

Boring
No.

10/22/2021

UU = Unconsolidated Undrained Triaxial

Sample
Depth

(ft)

CU = Consolidated Undrained Triaxial

RESULTS OF SOIL SAMPLE ANALYSES

Blows
per ft

PROJECT NO. AHA21-060-00

B-5

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas



CONSOLIDATION TEST REPORT

V
o

id
 R

a
tio

0.44

0.48

0.52

0.56

0.60

0.64

0.68

0.72

0.76

0.80

0.84

Applied Pressure - tsf
0.01 0.1 1 10

Natural Dry Dens.
LL PI Sp. Gr.

Overburden Pc Cc Cr
Initial Void

Saturation Moisture (pcf) (tsf) (tsf) Ratio

88.8 % 25.0 % 96.1 38 24 2.72 0.42 1.3 0.19 0.025 0.767

Lean Clay (CL), light brown CL

AHA21-060-00 AIG Technical

Ramp-Bridge Crossover
Fort Bend Tollway

Specific Gravity Assumed
SG =  2.72
%-200 =  89
Swell Pressure = 285 psf

MATERIAL DESCRIPTION USCS AASHTO

Project No. Client: Remarks:

Project:

Location: B-2 Depth: 6-8 Sample Number: 4

RABA-KISTNER, INC.

Tested By: Reza Checked By: JDB

C-1



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.247 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.979 ft.2/day

Ca = 0.002

AHA21-060-00
Ramp-Bridge Crossover

2

0.25 tsf

0.9703

0.9714

0.9724

1.94 min.

3

0.50 tsf

0.9722

0.9740

0.9758

0.49 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

0.9732

0.9729

0.9726

0.9723

0.9720

0.9717

0.9714

0.9711

0.9708

0.9705

0.9702

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

0.980

0.979

0.978

0.977

0.976

0.975

0.974

0.973

0.972

0.971

0.970

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-2



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.082 ft.2/day

Ca = 0.002

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.077 ft.2/day

Ca = 0.002

AHA21-060-00
Ramp-Bridge Crossover

4

1.00 tsf

0.9786

0.9831

0.9877

5.74 min.

5

2.00 tsf

0.9902

0.9979

1.0055

5.89 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

0.9915

0.9900

0.9885

0.9870

0.9855

0.9840

0.9825

0.9810

0.9795

0.9780

0.9765

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.009

1.007

1.005

1.003

1.001

0.999

0.997

0.995

0.993

0.991

0.989

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-3



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.026 ft.2/day

Ca = 0.003

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.022 ft.2/day

Ca = 0.005

AHA21-060-00
Ramp-Bridge Crossover

6

4.00 tsf

1.0095

1.0207

1.0319

16.83 min.

7

8.00 tsf

1.0352

1.0485

1.0617

18.50 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.036

1.033

1.030

1.027

1.024

1.021

1.018

1.015

1.012

1.009

1.006

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.068

1.064

1.060

1.056

1.052

1.048

1.044

1.040

1.036

1.032

1.028

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-4



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.059 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.795 ft.2/day

AHA21-060-00
Ramp-Bridge Crossover

8

2.00 tsf

1.0649

1.0608

1.0568

6.74 min.

9

0.50 tsf

1.0578

1.0573

1.0568

0.23 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.055

1.056

1.057

1.058

1.059

1.060

1.061

1.062

1.063

1.064

1.065

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.040

1.042

1.044

1.046

1.048

1.050

1.052

1.054

1.056

1.058

1.060

Elapsed Time (min.)
0.1 1 10 100

t 4t

Raba-Kistner, Inc.

C-5



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

2.623 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.037 ft.2/day

Ca = 0.001

AHA21-060-00
Ramp-Bridge Crossover

10

0.25 tsf

1.0441

1.0437

1.0433

0.16 min.

11

0.50 tsf

1.0318

1.0329

1.0340

11.45 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.0305

1.0320

1.0335

1.0350

1.0365

1.0380

1.0395

1.0410

1.0425

1.0440

1.0455

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.0345

1.0342

1.0339

1.0336

1.0333

1.0330

1.0327

1.0324

1.0321

1.0318

1.0315

Elapsed Time (min.)
0.1 1 10 100

t 4t

Raba-Kistner, Inc.

C-6



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.024 ft.2/day

Ca = 0.001

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.022 ft.2/day

Ca = 0.002

AHA21-060-00
Ramp-Bridge Crossover

12

1.00 tsf

1.0337

1.0363

1.0390

17.40 min.

13

2.00 tsf

1.0383

1.0422

1.0461

18.87 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.042

1.041

1.040

1.039

1.038

1.037

1.036

1.035

1.034

1.033

1.032

Elapsed Time (min.)
0.1 1 10 100

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.048

1.047

1.046

1.045

1.044

1.043

1.042

1.041

1.040

1.039

1.038

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-7



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.045 ft.2/day

Ca = 0.002

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.039 ft.2/day

Ca = 0.003

AHA21-060-00
Ramp-Bridge Crossover

14

4.00 tsf

1.0458

1.0498

1.0539

9.07 min.

15

8.00 tsf

1.0554

1.0611

1.0669

10.13 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.0590

1.0575

1.0560

1.0545

1.0530

1.0515

1.0500

1.0485

1.0470

1.0455

1.0440

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.073

1.071

1.069

1.067

1.065

1.063

1.061

1.059

1.057

1.055

1.053

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-8



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.017 ft.2/day

Ca = 0.002

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.020 ft.2/day

Ca = 0.003

AHA21-060-00
Ramp-Bridge Crossover

16

16.00 tsf

1.0684

1.0826

1.0968

21.72 min.

17

32.00 tsf

1.0967

1.1128

1.1288

17.45 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.104

1.100

1.096

1.092

1.088

1.084

1.080

1.076

1.072

1.068

1.064

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.142

1.137

1.132

1.127

1.122

1.117

1.112

1.107

1.102

1.097

1.092

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-9



Dial Reading vs. Time
Project No.:
Project:

Location: B-2 Depth: 6-8 Sample Number: 4

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.007 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.891 ft.2/day

AHA21-060-00
Ramp-Bridge Crossover

19

2.00 tsf

1.1225

1.1142

1.1058

50.31 min.

20

0.50 tsf

1.1078

1.1077

1.1075

0.19 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

1.1025

1.1050

1.1075

1.1100

1.1125

1.1150

1.1175

1.1200

1.1225

1.1250

1.1275

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

1.076

1.080

1.084

1.088

1.092

1.096

1.100

1.104

1.108

1.112

1.116

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-10



Tested By: Reza Checked By: JDB

CONSOLIDATION TEST REPORT

V
o
id

 R
a
ti
o

0.37

0.39

0.41

0.43

0.45

0.47

0.49

0.51

0.53

0.55

0.57

Applied Pressure - tsf
0.1 1 10

Natural Dry Dens.
LL PI Sp. Gr.

Overburden Pc Cc Cr
Initial Void

Saturation Moisture (pcf) (tsf) (tsf) Ratio

90.1 % 18.1 % 109.9 41 23 2.72 2.10 3.4 0.13 0.02 0.546

Lean Clay (CL), gray CL

AHA21-060-00 AIG Technical

Ramp-Bridge Crossover
Fort Bend Tollway

Specific Gravity Assumed
SG = 2.72
%-200 = 88
Swell Pressure = 511 psf

MATERIAL DESCRIPTION USCS AASHTO

Project No. Client: Remarks:

Project:

Location: B-3 Depth: 2 Sample Number: 16

RABA-KISTNER, INC.

C-11



Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.001 ft.2/day

Ca = 0.003

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.158 ft.2/day

Ca = 0.000

AHA21-060-00
Ramp-Bridge Crossover

1

0.13 tsf

2.3431

2.3446

2.3462

850.10 min.

3

1.00 tsf

2.3443

2.3460

2.3478

3.05 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.3451

2.3449

2.3447

2.3445

2.3443

2.3441

2.3439

2.3437

2.3435

2.3433

2.3431

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

2.3490

2.3485

2.3480

2.3475

2.3470

2.3465

2.3460

2.3455

2.3450

2.3445

2.3440

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.

C-12



Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.294 ft.2/day

Ca = 0.002

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.202 ft.2/day

Ca = 0.002

AHA21-060-00
Ramp-Bridge Crossover

4

2.00 tsf

2.3476

2.3505

2.3534

1.62 min.

5

4.00 tsf

2.3566

2.3612

2.3659

2.32 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.357

2.356
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2.354
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Elapsed Time (min.)
0.1 1 10 100 1000
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2.3700

2.3685

2.3670

2.3655

2.3640

2.3625

2.3610

2.3595

2.3580

2.3565

2.3550

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.
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Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.150 ft.2/day

Ca = 0.003

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.464 ft.2/day

AHA21-060-00
Ramp-Bridge Crossover

6

8.00 tsf

2.3692

2.3761

2.3830

3.02 min.

7

2.00 tsf

2.3857

2.3837

2.3818

0.96 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.388

2.386

2.384

2.382

2.380

2.378

2.376

2.374

2.372

2.370

2.368

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
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e

a
d
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g

 (
in

.)

2.378

2.379

2.380

2.381

2.382

2.383

2.384

2.385

2.386

2.387

2.388

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.
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Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.038 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

1.527 ft.2/day

Ca = 0.000

AHA21-060-00
Ramp-Bridge Crossover

8

0.50 tsf

2.3809

2.3774

2.3738

11.82 min.

9

1.00 tsf

2.3729

2.3737

2.3745

0.30 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.373

2.374

2.375

2.376

2.377

2.378

2.379

2.380

2.381

2.382

2.383

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia

l R
e

a
d

in
g

 (
in

.)

2.37480

2.37465

2.37450

2.37435

2.37420

2.37405

2.37390

2.37375

2.37360

2.37345

2.37330

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

Raba-Kistner, Inc.
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Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.479 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.254 ft.2/day

Ca = 0.001

AHA21-060-00
Ramp-Bridge Crossover

10

2.00 tsf

2.3724

2.3748

2.3772

0.95 min.

11

4.00 tsf

2.3761

2.3775

2.3788

1.78 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.3772

2.3768

2.3764

2.3760

2.3756

2.3752

2.3748

2.3744

2.3740

2.3736

2.3732

Elapsed Time (min.)
0.1 1 10 100 1000

D
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g

 (
in

.)

2.384

2.383

2.382

2.381

2.380

2.379
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2.377
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2.375

2.374

Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.
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Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.285 ft.2/day

Ca = 0.002

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.040 ft.2/day

AHA21-060-00
Ramp-Bridge Crossover

12

8.00 tsf

2.3810

2.3833

2.3856

1.57 min.

13

16.00 tsf

2.3874

2.3992

2.4111

10.87 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.390

2.389

2.388

2.387

2.386

2.385

2.384

2.383

2.382

2.381

2.380

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

D
ia
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e
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d
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g

 (
in

.)

2.415

2.412

2.409

2.406

2.403

2.400

2.397

2.394

2.391

2.388

2.385

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.
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Dial Reading vs. Time
Project No.:
Project:

Location: B-3 Depth: 2 Sample Number: 16

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.018 ft.2/day

Load No.=

Load=

D0 =

D50 =

D100 =

T50 =

Cv @ T50

0.010 ft.2/day

AHA21-060-00
Ramp-Bridge Crossover

16

2.00 tsf

2.4310

2.4246

2.4182

23.15 min.

17

0.50 tsf

2.4184

2.4131

2.4077

43.47 min.

D
ia

l R
e

a
d

in
g

 (
in

.)

2.414

2.416

2.418

2.420

2.422

2.424

2.426
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2.432

2.434

Elapsed Time (min.)
0.1 1 10 100 1000

t 4t
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Elapsed Time (min.)
0.01 0.1 1 10 100 1000

t 4t

Raba-Kistner, Inc.
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Tested By: Reza Checked By: JDB

TRIAXIAL SHEAR TEST REPORT

RABA-KISTNER, INC.

Type of Test: 

CU with Pore Pressures

Sample Type: Shelby Tube

Description: Sandy Lean Clay (CL), gray

LL= 34 PI= 18PL= 16

Assumed Specific Gravity= 2.71

Remarks: -%200 = 56

Sample No.

Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.

Water Content, %
Dry Density, pcf
Saturation, %
Void Ratio
Diameter, in.
Height, in.

Total Pore Pr., ksf

Total Pore Pr., ksf

Strain rate, in./min.

Back Pressure, psi

Cell Pressure, psi

Fail. Stress, ksf

Ult. Stress, ksf

s1  Failure, ksf

s3  Failure, ksf

In
it
ia

l
A

t 
T

e
st

1

17.6
114.4

99.5
0.4783

2.76
5.72

18.4
112.9
100.0

0.4981
2.78
5.71

0.000
75.08
85.15

1.80
11.29

2.82
11.10

0.97
2.77

2

17.6
114.4

99.5
0.4783

2.76
5.72

17.9
113.9
100.0

0.4849
2.80
5.59

0.000
75.07
90.10

2.65
11.46

5.68
10.66

1.52
4.17

3

17.6
114.4

99.5
0.4783

2.76
5.72

17.4
115.0
100.0

0.4717
2.84
5.36

0.000
74.49
95.50

3.27
11.36
12.31

8.21

2.39
5.66

D
e
vi

a
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r 
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e
ss

, 
ks

f
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Axial Strain, %
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Total Normal Stress, ksf  

Effective Normal Stress, ksf 

0 1.1 2.2 3.3 4.4 5.5 6.6

 C, ksf

 f, deg

 Tan(f)

Total Effective

0.18

18.6

0.34

0.32

19.8

0.36

Depth: 8-10

Client: AIG Technical 
Location: B-5
Sample Number: 5
Proj. No.: AHA21-060-00 Date Sampled: 10/18/21

Ramp-Bridge Crossover
Fort Bend Tollway
Missouri City, Fort Bend County, Texas

Project:Project: 

D-1



Tested By: Reza Checked By: JDB

Client: AIG Technical

Project: AHA21-060-00

Location: B-5 Depth: 8-10 Sample Number: 5

Project No.: Ramp-Bridge Crossover Raba-Kistner, Inc.
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Stress Paths:  Total  Effective 

0 3 6 9 12 15 18

Peak Strength

Total Effective

a=

a=

tan a=

0.17 ksf

17.6 deg

0.32

0.30 ksf

18.7 deg

0.34

T
o
ta

l 
P

o
re

 P
re

ss
u
re

 
D

e
vi

a
to

r 
S

tr
e
ss

 
ks

f

0

3

6

9

12

15

0% 8% 16%

1

T
o
ta

l 
P

o
re

 P
re

ss
u
re

 
D

e
vi

a
to

r 
S

tr
e
ss

 
ks

f

0

3

6

9

12

15

0% 8% 16%

3

T
o
ta

l 
P

o
re

 P
re

ss
u
re

 
D

e
vi

a
to

r 
S

tr
e
ss

 
ks

f

0

3

6

9

12

15

0% 8% 16%

2

T
o
ta

l 
P

o
re

 P
re

ss
u
re

 
D

e
vi

a
to

r 
S

tr
e
ss

 
ks

f

0

3

6

9

12

15

0% 8% 16%

4

D-2



FOUNDATION CAPACITY

WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-2

Structure Bridge

Station

Offset

District Houston

Date 10/2/21

Grnd. Elev. 60.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

36 inch Drilled Shaft

90 ton Design Load

Tip Elevation = + 30 

+60 Top Hole Elevation

+50 Disregard Elevation

Disregard above hard strata disabled

Skin Friction Limit = 1.3 tsf

Pb:  2  Diameters Below Tip Checked

TCP Capacity Values Used

 0.7  Soil Reduction Factor Used
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Foundation Capacity (Tons)

w/o Point Bearing w/ Point Bearing

E-1



FOUNDATION CAPACITY

WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-3

Structure Bridge

Station

Offset

District Houston

Date 9/29/21

Grnd. Elev. 62.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

36 inch Drilled Shaft

90 ton Design Load

Tip Elevation = + 34 

+62 Top Hole Elevation

+52 Disregard Elevation

Disregard above hard strata disabled

Skin Friction Limit = 1.3 tsf

Pb:  2  Diameters Below Tip Checked

TCP Capacity Values Used

 0.7  Soil Reduction Factor Used
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SOIL STRENGTH ANALYSIS
WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-1

Structure Bridge

Station

Offset

District Houston

Date 10/2/21

Grnd. Elev. 62.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Skin Friction Limit = 1.25 tsf Soil reduction factor of  0.7  appliedTCP Capacity Values Used

 Strata  Elev. Design  Soil TCP N TCP Unit Accumulative

 No. (Feet)  Type Factor Value  Friction  Friction

From To (TSF) (T/F)

 1 
 2 
 2 
 3 
 3 
 3 
 4 
 4 
 5 
 6 

62.0
54.0
49.0
44.0
39.0
34.0
29.0
24.0
19.0
14.0

54.0
49.0
44.0
39.0
34.0
29.0
24.0
19.0
14.0
12.0

CL
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
SC
CH

 60 
 80 
 80 
 80 
 80 
 80 
 80 
 80 
 70 
 50 

0
0
23
46
53
71
85
100
43
26

0.00
0.00
0.20
0.40
0.46
0.62
0.74
0.88
0.43
0.36

0.00
0.00
1.01
3.02
5.34
8.44
12.16
16.54
18.69
19.42

F-1



SOIL STRENGTH ANALYSIS
WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-2

Structure Bridge

Station

Offset

District Houston

Date 10/2/21

Grnd. Elev. 60.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Skin Friction Limit = 1.25 tsf Soil reduction factor of  0.7  appliedTCP Capacity Values Used

 Strata  Elev. Design  Soil TCP N TCP Unit Accumulative

 No. (Feet)  Type Factor Value  Friction  Friction

From To (TSF) (T/F)

 1 
 2 
 3 
 3 
 3 
 4 
 4 
 4 
 4 
 5 
 5 
 5 
 6 
 6 
 6 
 7 
 7 
 8 
 8 
 8 

60.0
52.0
46.0
42.0
37.0
32.0
27.0
22.0
17.0
12.0
7.0
2.0

-2.0
-8.0
-13.0
-18.0
-23.0
-28.0
-33.0
-37.5

52.0
46.0
42.0
37.0
32.0
27.0
22.0
17.0
12.0
7.0
2.0

-2.0
-8.0
-13.0
-18.0
-23.0
-28.0
-33.0
-37.5
-40.0

CH
CL
SC
SC
SC
OTHER
OTHER
OTHER
OTHER
CL
CL
CL
CH
CH
CH
SC
SC
OTHER
OTHER
OTHER

 50 
 60 
 70 
 70 
 70 
 80 
 80 
 80 
 80 
 60 
 60 
 60 
 50 
 50 
 50 
 70 
 70 
 80 
 80 
 80 

0
0
37
49
53
70
58
63
45
47
65
43
48
65
74
51
76
100
100
100

0.00
0.00
0.37
0.49
0.53
0.61
0.51
0.55
0.39
0.55
0.76
0.50
0.67
0.88
0.88
0.51
0.76
0.88
0.88
0.88

0.00
0.00
1.48
3.93
6.58
9.64
12.18
14.94
16.91
19.65
23.44
25.45
29.48
33.85
38.23
40.78
44.58
48.95
52.89
55.08

F-2



SOIL STRENGTH ANALYSIS
WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-3

Structure Bridge

Station

Offset

District Houston

Date 9/29/21

Grnd. Elev. 62.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Skin Friction Limit = 1.25 tsf Soil reduction factor of  0.7  appliedTCP Capacity Values Used

 Strata  Elev. Design  Soil TCP N TCP Unit Accumulative

 No. (Feet)  Type Factor Value  Friction  Friction

From To (TSF) (T/F)

 1 
 2 
 2 
 2 
 2 
 3 
 3 
 3 
 3 
 4 
 5 
 6 
 7 
 8 
 8 
 8 
 9 
 9 
 9 
 9 
 9 

62.0
57.0
54.0
49.0
44.0
39.0
34.0
29.0
24.0
19.0
14.0
9.0
4.0

-1.0
-6.0
-11.0
-16.0
-21.0
-26.0
-31.0
-35.5

57.0
54.0
49.0
44.0
39.0
34.0
29.0
24.0
19.0
14.0
9.0
4.0

-1.0
-6.0
-11.0
-16.0
-21.0
-26.0
-31.0
-35.5
-38.0

CH
SC
SC
SC
SC
OTHER
OTHER
OTHER
OTHER
CH
SC
CH
CL
CL
CL
CL
OTHER
OTHER
OTHER
OTHER
OTHER

 50 
 70 
 70 
 70 
 70 
 80 
 80 
 80 
 80 
 50 
 70 
 50 
 60 
 60 
 60 
 60 
 80 
 80 
 80 
 80 
 80 

0
0
0
25
47
100
51
86
100
62
74
25
72
56
69
79
100
72
100
100
100

0.00
0.00
0.00
0.25
0.47
0.88
0.45
0.75
0.88
0.87
0.74
0.35
0.84
0.65
0.81
0.88
0.88
0.63
0.88
0.88
0.88

0.00
0.00
0.00
1.25
3.60
7.98
10.21
13.97
18.34
22.68
26.38
28.13
32.33
35.60
39.63
44.00
48.38
51.53
55.90
59.84
62.03
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SOIL STRENGTH ANALYSIS
WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-4

Structure Bridge

Station

Offset

District Houston

Date 10/4/21

Grnd. Elev. 62.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Skin Friction Limit = 1.25 tsf Soil reduction factor of  0.7  appliedTCP Capacity Values Used

 Strata  Elev. Design  Soil TCP N TCP Unit Accumulative

 No. (Feet)  Type Factor Value  Friction  Friction

From To (TSF) (T/F)

 1 
 1 
 2 
 3 
 3 
 3 
 4 
 4 
 4 
 4 

62.0
54.0
50.0
44.0
39.0
34.0
29.0
24.0
19.0
14.5

54.0
50.0
44.0
39.0
34.0
29.0
24.0
19.0
14.5
12.0

CL
CL
SC
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

 60 
 60 
 70 
 80 
 80 
 80 
 80 
 80 
 80 
 80 

0
0
15
23
23
33
39
51
55
62

0.00
0.00
0.15
0.20
0.20
0.29
0.34
0.45
0.48
0.54

0.00
0.00
0.90
1.91
2.91
4.36
6.06
8.29
10.46
11.82

F-4



SOIL STRENGTH ANALYSIS
WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-5

Structure Bridge

Station

Offset

District Houston

Date 10/4/21

Grnd. Elev. 60.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Skin Friction Limit = 1.25 tsf Soil reduction factor of  0.7  appliedTCP Capacity Values Used

 Strata  Elev. Design  Soil TCP N TCP Unit Accumulative

 No. (Feet)  Type Factor Value  Friction  Friction

From To (TSF) (T/F)

 1 
 2 
 2 
 3 
 3 
 4 
 4 

60.0
56.0
52.0
48.0
42.0
37.0
32.5

56.0
52.0
48.0
42.0
37.0
32.5
30.0

CL
CH
CH
OTHER
OTHER
OTHER
OTHER

 60 
 50 
 50 
 80 
 80 
 80 
 80 

0
0
0
12
13
23
23

0.00
0.00
0.00
0.11
0.11
0.20
0.20

0.00
0.00
0.00
0.63
1.20
2.10
2.61
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SKIN FRICTION DESIGN

WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-2

Structure Bridge

Station

Offset

District Houston

Date 10/2/21

Grnd. Elev. 60.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Drilled Shaft Design:  Soil Reduction Factor =  0.7 

Skin Friction Limit = 1.3 tsf

TCP Friction Values Used
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SKIN FRICTION DESIGN

WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-3

Structure Bridge

Station

Offset

District Houston

Date 9/29/21

Grnd. Elev. 62.00 ft

GW Elev.  N/A

O:\Active Projects\Houston\2021\AHA21-060-00 Proposed Ramp-Bridge Crossover\Engineering\Wincore Design\AHA21-060-00.clg

Drilled Shaft Design:  Soil Reduction Factor =  0.7 

Skin Friction Limit = 1.3 tsf

TCP Friction Values Used
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POINT BEARING DESIGN

WinCore

Version 3.3
County Fort Bend

Highway Sam Houston

Control

Hole B-2

Structure Bridge

Station

Offset

District Houston

Date 10/2/21

Grnd. Elev. 60.00 ft

GW Elev.  N/A
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Document Name MSE Retaining Wall North Segment
Project Title Proposed FBC Ramp-Bridge Crossover
Analysis MSE Retaining Wall Structures - North Segment
Author Phu Thien Tran
Company Raba Kistner, Inc.
Date Created 11/2/2021
Stress Computation Method Westergaard
Time-dependent Consolidation Analysis
Time Units years
Permeability Units feet/year
Minimum settlement ratio for subgrade modulus 0.9
Use average properties to calculate layered stresses
Improve consolidation accuracy
Ignore negative effective stresses in settlement 
calculations
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Stage # Name Time [years]
1 Start 0
2 3 Months 0.25
3 6 Months 0.5
4 1 Year 1
5 2 Years 2
6 5 Years 5
7 10 Years 10
8 15 Years 15
9 25 Years 25
10 50 Years 50
11 75 Years 75
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Time taken to compute: 0 seconds

Stage: Start = 0 y

Data Type Minimum Maximum
Total Settlement [in] 0 3.9386
Total Consolidation Settlement 
[in] 0 2.60874

Virgin Consolidation Settlement 
[in] 0 1.04793

Recompression Consolidation 
Settlement [in] 0 1.56252

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] -5.4964e-11 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] -5.4964e-11 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -5.97656e-08 9.24999

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -1.81171e-07 13.9654

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.36306
Excess Pore Water Pressure [ksf] 0 2.6035
Degree of Consolidation [%] 0 82.4078
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624999
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -2.22045e-16 0.273207

Stage: 3 Months = 0.25 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.34152
Total Consolidation Settlement 
[in] -0.000539117 3.01166

Virgin Consolidation Settlement 
[in] 0 1.09076

Recompression Consolidation 
Settlement [in] -0.000539117 1.92531

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -5.36083e-08 8.39153

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -1.34383e-07 12.097

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.55791
Excess Pore Water Pressure [ksf] 0 0.884124
Degree of Consolidation [%] 0 93.2759
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624999
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -2.22045e-16 0.273207

Stage: 6 Months = 0.5 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.39984
Total Consolidation Settlement 
[in] -0.000927316 3.06997

Virgin Consolidation Settlement 
[in] 0 1.11896

Recompression Consolidation 
Settlement [in] -0.000927316 1.95692

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -5.20098e-08 8.28031

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -1.2477e-07 11.8672

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.56478
Excess Pore Water Pressure [ksf] 0 0.865656
Degree of Consolidation [%] 0 94.7659
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624999
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -2.22045e-16 0.273207

Stage: 1 Year = 1 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.43094
Total Consolidation Settlement 
[in] -0.000871219 3.10108

Virgin Consolidation Settlement 
[in] 0 1.13128

Recompression Consolidation 
Settlement [in] -0.000871219 1.97812

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -5.04452e-08 8.22218

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -1.1613e-07 11.7482

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.57335
Excess Pore Water Pressure [ksf] 0 0.840501
Degree of Consolidation [%] 0 95.4991
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624998
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -2.22045e-16 0.273207

Stage: 2 Years = 2 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.45549
Total Consolidation Settlement 
[in] -0.000453747 3.12563

Virgin Consolidation Settlement 
[in] 0 1.13381

Recompression Consolidation 
Settlement [in] -0.000453747 2.00266

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -4.85959e-08 8.17688

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -1.06775e-07 11.6559

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.56126
Excess Pore Water Pressure [ksf] 0 0.820456
Degree of Consolidation [%] 0 96.1003
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624998
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -2.96043e-05 0.273207

Stage: 5 Years = 5 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.49758
Total Consolidation Settlement 
[in] 0 3.16771

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.04943

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -4.52211e-08 8.10036

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -9.17335e-08 11.501

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.39367
Excess Pore Water Pressure [ksf] 0 0.652867
Degree of Consolidation [%] 0 97.2333
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624997
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength -0.000410732 0.273207

Stage: 10 Years = 10 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.53939
Total Consolidation Settlement 
[in] 0 3.20953

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.09589

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -4.21662e-08 8.02575

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -7.99793e-08 11.3512

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 6.13317
Excess Pore Water Pressure [ksf] -2.02825e-38 0.392371
Degree of Consolidation [%] 0 98.3744
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624996
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength 0 0.273207

Stage: 15 Years = 15 y

11/21

Friday, November 5, 2021Proposed FBC Ramp-Bridge Crossover



Data Type Minimum Maximum
Total Settlement [in] 0 4.56549
Total Consolidation Settlement 
[in] 0 3.23356

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.12252

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -4.05486e-08 7.98348

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -7.43529e-08 11.2668

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 5.97401
Excess Pore Water Pressure [ksf] -4.44401e-38 0.233213
Degree of Consolidation [%] 0 99.0388
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624996
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength 0 0.273207

Stage: 25 Years = 25 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.5902
Total Consolidation Settlement 
[in] 0 3.25591

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.14723

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -3.91276e-08 7.94458

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -6.97107e-08 11.1895

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 5.82312
Excess Pore Water Pressure [ksf] -2.4345e-34 0.0823248
Degree of Consolidation [%] 0 99.6622
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624995
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength 0 0.273207

Stage: 50 Years = 50 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.6025
Total Consolidation Settlement 
[in] 0 3.26705

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.15954

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -3.84471e-08 7.92532

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -6.75798e-08 11.1514

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 5.74689
Excess Pore Water Pressure [ksf] -2.06216e-35 0.0060907
Degree of Consolidation [%] 0 99.9751
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624995
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength 0 0.273207

Stage: 75 Years = 75 y
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Data Type Minimum Maximum
Total Settlement [in] 0 4.60341
Total Consolidation Settlement 
[in] 0 3.26787

Virgin Consolidation Settlement 
[in] 0 1.13386

Recompression Consolidation 
Settlement [in] 0 2.16044

Immediate Settlement [in] 0 1.35174
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] -5.4964e-11 3.036
Loading Stress XX [ksf] 0 0
Loading Stress YY [ksf] 0 0
Effective Stress ZZ [ksf] 0 8.65527
Effective Stress XX [ksf] 0 7.6636
Effective Stress YY [ksf] 0 7.6636
Total Stress ZZ [ksf] 0 13.2623
Total Stress XX [ksf] 0 13.2623
Total Stress YY [ksf] 0 13.2623
Modulus of Subgrade Reaction 
(Total) [ksf/ft] -3.83977e-08 7.92391

Modulus of Subgrade Reaction 
(Immediate) [ksf/ft] -8.91869e-08 28.7928

Modulus of Subgrade Reaction 
(Consolidation) [ksf/ft] -6.74273e-08 11.1486

Total Strain 1.17223e-07 0.108528
Pore Water Pressure [ksf] 0 5.74125
Excess Pore Water Pressure [ksf] -1.07151e-35 0.00044975
Degree of Consolidation [%] 0 99.9982
Pre-consolidation Stress [ksf] 0.468 22.7997
Over-consolidation Ratio 1 11.9982
Void Ratio 0 0.624995
Permeability [ft/y] 0 0.504618
Coefficient of Consolidation 
[ft^2/y] 0 30

Hydroconsolidation Settlement 
[in] 0 0

Average Degree of Consolidation 
[%] 0 0

Undrained Shear Strength 0 0.273207
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1. Rectangular Load: "MSE Retaining Wall Approach Ramp"
Length 420 ft
Width 30 ft
Rotation angle 0 degrees
Load Type Flexible
Area of Load 12600 ft2
Depth 0 ft
Installation Stage Start = 0 y

Coordinates and Load

X [ft] Y [ft] Load Magnitude [ksf]
-210 -15 3.13
210 -15 1.25
210 15 1.25
-210 15 3.13
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Ground Surface Drained: Yes

Layer # Type Thickness [ft] Depth [ft] Drained at 
Bottom

1 Stiff Fat Clay 6 0 Yes
2 Stiff Lean Clay 6 6 Yes

3 Medium Dense to 
Dense Sand 36 12 No

4 Hard Lean Clay 14 48 No
5 Hard Fat Clay 16 62 No

6 Dense to Very 
Dense Sand 22 78 No
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Property Stiff Fat Clay Dense to Very 
Dense Sand

Medium Dense 
to Dense Sand

Hard Lean 
Clay

Color
Unit Weight 
[kips/ft3] 0.13 0.13 0.12 0.13

Saturated Unit 
Weight [kips/ft3] 0.13 0.13 0.12 0.13

K0 1 1 1 1
Immediate 
Settlement Enabled Enabled Enabled Enabled

Es [ksf] 800 3200 2000 1600
Esur [ksf] 800 3200 2000 1600
Primary 
Consolidation Enabled Disabled Disabled Enabled

Material Type Non-Linear Non-Linear
Cc 0.16 - - 0.146
Cr 0.029 - - 0.024
e0 0.544 - - 0.598
OCR 12 - - 3
Cv [ft2/y] 7 - - 30
Cvr [ft2/y] 7 - - 30
B-bar 1 - - 1
Undrained Su A 
[kips/ft2] 0 0 0 0

Undrained Su S 0.2 0.2 0.2 0.2
Undrained Su m 0.8 0.8 0.8 0.8
Piezo Line ID 1 1 1 0

Property Stiff Lean Clay Hard Fat Clay
Color
Unit Weight [kips/ft3] 0.13 0.13
Saturated Unit Weight 
[kips/ft3] 0.13 0.13

K0 1 1
Immediate Settlement Enabled Enabled
Es [ksf] 400 1600
Esur [ksf] 400 1600
Primary Consolidation Enabled Enabled
Material Type Non-Linear Non-Linear
Cc 0.112 0.176
Cr 0.024 0.03
e0 0.623 0.625
OCR 3 2
Cv [ft2/y] 10 10
Cvr [ft2/y] 10 10
B-bar 1 1
Undrained Su A [kips/ft2] 0 0
Undrained Su S 0.2 0.2
Undrained Su m 0.8 0.8
Piezo Line ID 1 1
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Groundwater method Piezometric Lines
Water Unit Weight 0.0624 kips/ft3

Piezometric Line Entities

ID Depth (ft)
1 8 ft
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Number of points 116
Expansion Factor 2

Grid Coordinates

X [ft] Y [ft]
420 225
420 -225
-420 -225
-420 225
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PROJECT NO. AHA21-060-00

CLAY-SHALE

SAMPLE TYPES

NO INFORMATION

BLANK PIPE

ASPHALT

IGNEOUS

LIMESTONE

FILL

GEOPROBE
SAMPLER

TEXAS CONE
PENETROMETER

DISTURBED

METAMORPHIC

MARL

MUD
ROTARY

NO
RECOVERY SPLIT BARREL

SPLIT SPOONNX CORE

SHELBY TUBE

CALCAREOUS

CLAY

CLAYEY

GRAVEL

GRAVELLY

WELL CONSTRUCTION AND PLUGGING MATERIALS

SILTSTONE

CALICHE

CONGLOMERATE

AIR
ROTARY

GRAB
SAMPLE

DOLOMITE

BENTONITE

CORE

SOIL TERMS OTHER

NOTE:  VALUES SYMBOLIZED ON BORING LOGS REPRESENT SHEAR
STRENGTHS UNLESS OTHERWISE NOTED

BASE

KEY TO TERMS AND SYMBOLS

CUTTINGS

SAND

SANDY

SILT

SILTY

CHALK

STRENGTH TEST TYPES

CEMENT GROUT GRAVEL

SAND

POCKET PENETROMETER

TORVANE

UNCONFINED COMPRESSION

TRIAXIAL COMPRESSION
UNCONSOLIDATED-UNDRAINED

TRIAXIAL COMPRESSION
CONSOLIDATED-UNDRAINED

BRICKS /
PAVERS

SCREEN

MATERIAL TYPES

VOLCLAY

SANDSTONE

SHALE

ROCK TERMS

WASTE

CONCRETE/CEMENT

PEAT

BENTONITE &
CUTTINGS

CONCRETE/CEMENT

CLAYSTONE

ROTOSONIC
-DAMAGED

ROTOSONIC
-INTACT

PITCHER
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PROJECT NO. AHA21-060-00

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

RELATIVE DENSITY PLASTICITYCOHESIVE STRENGTH

Penetration
Resistance

Blows per ft
Degree of
Plasticity

Plasticity
Index

Relative
Density

Resistance
Blows per ft

0

4

10

30

-

-

-

-

>

4

10

30

50

50

Very Loose

Loose

Medium Dense

Dense

Very Dense

Consistency
Cohesion

TSF

-

-

-

-

>

-

-

-

-

-

>

Benzene

Toluene

Ethylbenzene

Total Xylenes

Total BTEX

Total Petroleum Hydrocarbons

Not Detected

Not Analyzed

Not Recorded/No Recovery

Organic Vapor Analyzer

Parts Per Million

2

4

8

15

30

30

Very Soft

Soft

Firm

Stiff

Very Stiff

Hard

0

2

4

8

15

0

0.125

0.25

0.5

1.0

-

-

-

-

-

>

0.125

0.25

0.5

1.0

2.0

2.0

0

5

10

20

5

10

20

40

40

None

Low

Moderate

Plastic

Highly Plastic

=

=

=

=

=

=

=

=

=

=

=

ABBREVIATIONS

Qam, Qas, Qal

Qat

Qbc

Qt

Qao

Qle

Q-Tu

Ewi

Emi

Mc

EI

Kknm

Kpg

Kau

=

=

=

=

=

=

=

=

=

=

=

=

=

=

Kef

Kbu

Kdr

Kft

Kgt

Kep

Kek

Kes

Kew

Kgr

Kgru

Kgrl

Kh

Quaternary Alluvium

Low Terrace Deposits

Beaumont Formation

Fluviatile Terrace Deposits

Seymour Formation

Leona Formation

Uvalde Gravel

Wilcox Formation

Midway Group

Catahoula Formation

Laredo Formation

Navarro Group and Marlbrook
Marl

Pecan Gap Chalk

Austin Chalk

=

=

=

=

=

=

=

=

=

=

=

=

=

Eagle Ford Shale

Buda Limestone

Del Rio Clay

Fort Terrett Member

Georgetown Formation

Person Formation

Kainer Formation

Escondido Formation

Walnut Formation

Glen Rose Formation

Upper Glen Rose Formation

Lower Glen Rose Formation

Hensell Sand

B

T

E

X

BTEX

TPH

ND

NA

NR

OVA

ppm

Terms used in this report to describe soils with regard to their consistency or conditions are in general accordance with the
discussion presented in Article 45 of SOILS MECHANICS IN ENGINEERING PRACTICE, Terzaghi and Peck, John Wiley & Sons, Inc.,
1967, using the most reliable information available from the field and laboratory investigations. Terms used for describing soils
according to their texture or grain size distribution are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described
in American Society for Testing and Materials D2487-06 and D2488-00, Volume 04.08, Soil and Rock; Dimension Stone;
Geosynthetics; 2005.

The depths shown on the boring logs are not exact, and have been estimated to the nearest half-foot. Depth measurements may
be presented in a manner that implies greater precision in depth measurement, i.e 6.71 meters. The reader should understand
and interpret this information only within the stated half-foot tolerance on depth measurements.

FIGURE  7bREVISED 04/2012



PROJECT NO. AHA21-060-00

FIGURE  7c

A 2-in.-OD, 1-3/8-in.-ID split spoon sampler is driven 1.5 ft into undisturbed soil with a 140-pound hammer free falling 30 in.
After the sampler is seated 6 in. into undisturbed soil, the number of blows required to drive the sampler the last 12 in. is the
Standard Penetration Resistance or "N" value, which is recorded as blows per foot as described below.

REVISED 04/2012

SPLIT-BARREL SAMPLER DRIVING RECORD

KEY TO TERMS AND SYMBOLS (CONT'D)

TERMINOLOGY

SOIL STRUCTURE

SAMPLING METHODS

Having planes of weakness that appear slick and glossy.
Containing shrinkage or relief cracks, often filled with fine sand or silt; usually more or less vertical.
Inclusion of material of different texture that is smaller than the diameter of the sample.
Inclusion less than 1/8 inch thick extending through the sample.
Inclusion 1/8 inch to 3 inches thick extending through the sample.
Inclusion greater than 3 inches thick extending through the sample.
Soil sample composed of alternating partings or seams of different soil type.
Soil sample composed of alternating layers of different soil type.
Soil sample composed of pockets of different soil type and layered or laminated structure is not evident.
Having appreciable quantities of carbonate.
Having more than 50% carbonate content.

Slickensided
Fissured
Pocket
Parting
Seam
Layer
Laminated
Interlayered
Intermixed
Calcareous
Carbonate

RELATIVELY UNDISTURBED SAMPLING

NOTE: To avoid damage to sampling tools, driving is limited to 50 blows during or after seating interval.

STANDARD PENETRATION TEST (SPT)

Cohesive soil samples are to be collected using three-inch thin-walled tubes in general accordance with the Standard Practice
for Thin-Walled Tube Sampling of Soils (ASTM D1587) and granular soil samples are to be collected using two-inch split-barrel
samplers in general accordance with the Standard Method for Penetration Test and Split-Barrel Sampling of Soils (ASTM
D1586).   Cohesive soil samples may be extruded on-site when appropriate handling and storage techniques maintain sample
integrity and moisture content.

Description

25 blows drove sampler 12 inches, after initial 6 inches of seating.
50 blows drove sampler 7 inches, after initial 6 inches of seating.
50 blows drove sampler 3 inches during initial 6-inch seating interval.

Blows Per Foot

25
50/7"
Ref/3"



Geotechnical-Engineering Report

Geotechnical Services Are Performed for 
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the 
specific needs of their clients. A geotechnical-engineering 
study conducted for a civil engineer may not fulfill the needs of 
a constructor  — a construction contractor — or even another 
civil engineer. Because each geotechnical- engineering study 
is unique, each geotechnical-engineering report is unique, 
prepared solely for the client. No one except you should rely on 
this geotechnical-engineering report without first conferring 
with the geotechnical engineer who prepared it. And no one 
 — not even you — should apply this report for any purpose or 
project except the one originally contemplated.

Read the Full Report
Serious problems have occurred because those relying on  
a geotechnical-engineering report did not read it all. Do  
not rely on an executive summary. Do not read selected 
elements only.

Geotechnical Engineers Base Each Report on  
a Unique Set of Project-Specific Factors
Geotechnical engineers consider many unique, project-specific 
factors when establishing the scope of a study. Typical factors 
include: the client’s goals, objectives, and risk-management 
preferences; the general nature of the structure involved, its 
size, and configuration; the location of the structure on the 
site; and other planned or existing site improvements, such as 
access roads, parking lots, and underground utilities. Unless 
the geotechnical engineer who conducted the study specifically 
indicates otherwise, do not rely on a geotechnical-engineering 
report that was:
• not prepared for you;
• not prepared for your project;
• not prepared for the specific site explored; or
• completed before important project changes were made.

Typical changes that can erode the reliability of an existing 
geotechnical-engineering report include those that affect: 
• the function of the proposed structure, as when it’s changed 

from a parking garage to an office building, or from a light-
industrial plant to a refrigerated warehouse;

• the elevation, configuration, location, orientation, or weight 
of the proposed structure;

• the composition of the design team; or
• project ownership.

As a general rule, always inform your geotechnical engineer 
of project changes—even minor ones—and request an 

assessment of their impact. Geotechnical engineers cannot 
accept responsibility or liability for problems that occur because 
their reports do not consider developments of which they were 
not informed.

Subsurface Conditions Can Change
A geotechnical-engineering report is based on conditions that 
existed at the time the geotechnical engineer performed the 
study. Do not rely on a geotechnical-engineering report whose 
adequacy may have been affected by: the passage of time; 
man-made events, such as construction on or adjacent to the 
site; or natural events, such as floods, droughts, earthquakes, 
or groundwater fluctuations. Contact the geotechnical engineer 
before applying this report to determine if it is still reliable. A 
minor amount of additional testing or analysis could prevent 
major problems.

Most Geotechnical Findings Are Professional 
Opinions
Site exploration identifies subsurface conditions only at those 
points where subsurface tests are conducted or samples are 
taken. Geotechnical engineers review field and laboratory 
data and then apply their professional judgment to render 
an opinion about subsurface conditions throughout the 
site. Actual subsurface conditions may differ — sometimes 
significantly — from those indicated in your report. Retaining 
the geotechnical engineer who developed your report to 
provide geotechnical-construction observation is the most 
effective method of managing the risks associated with 
unanticipated conditions.

A Report’s Recommendations Are Not Final
Do not overrely on the confirmation-dependent 
recommendations included in your report. Confirmation-
dependent recommendations are not final, because 
geotechnical engineers develop them principally from 
judgment and opinion. Geotechnical engineers can finalize 
their recommendations only by observing actual subsurface 
conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume 
responsibility or liability for the report’s confirmation-dependent 
recommendations if that engineer does not perform the 
geotechnical-construction observation required to confirm the 
recommendations’ applicability.

A Geotechnical-Engineering Report Is Subject 
to Misinterpretation
Other design-team members’ misinterpretation of 
geotechnical-engineering reports has resulted in costly 

Important Information about This

Subsurface problems are a principal cause of construction delays, cost overruns, claims, and disputes. 

While you cannot eliminate all such risks, you can manage them. The following information is provided to help.



problems. Confront that risk by having your geo technical 
engineer confer with appropriate members of the design team 
after submitting the report. Also retain your geotechnical 
engineer to review pertinent elements of the design team’s 
plans and specifications. Constructors can also misinterpret 
a geotechnical-engineering report. Confront that risk by 
having your geotechnical engineer participate in prebid and 
preconstruction conferences, and by providing geotechnical 
construction observation.

Do Not Redraw the Engineer’s Logs
Geotechnical engineers prepare final boring and testing logs 
based upon their interpretation of field logs and laboratory 
data. To prevent errors or omissions, the logs included in a 
geotechnical-engineering report should never be redrawn 
for inclusion in architectural or other design drawings. Only 
photographic or electronic reproduction is acceptable, but 
recognize that separating logs from the report can elevate risk.

Give Constructors a Complete Report and 
Guidance
Some owners and design professionals mistakenly believe they 
can make constructors liable for unanticipated subsurface 
conditions by limiting what they provide for bid preparation. 
To help prevent costly problems, give constructors the 
complete geotechnical-engineering report, but preface it with 
a clearly written letter of transmittal. In that letter, advise 
constructors that the report was not prepared for purposes 
of bid development and that the report’s accuracy is limited; 
encourage them to confer with the geotechnical engineer 
who prepared the report (a modest fee may be required) and/
or to conduct additional study to obtain the specific types of 
information they need or prefer. A prebid conference can also 
be valuable. Be sure constructors have sufficient time to perform 
additional study. Only then might you be in a position to 
give constructors the best information available to you, 
while requiring them to at least share some of the financial 
responsibilities stemming from unanticipated conditions.

Read Responsibility Provisions Closely
Some clients, design professionals, and constructors fail to 
recognize that geotechnical engineering is far less exact than 
other engineering disciplines. This lack of understanding 
has created unrealistic expectations that have led to 
disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include 
a variety of explanatory provisions in their reports. Sometimes 
labeled “limitations,” many of these provisions indicate where 
geotechnical engineers’ responsibilities begin and end, to help 

others recognize their own responsibilities and risks. Read 
these provisions closely. Ask questions. Your geotechnical 
engineer should respond fully and frankly.

Environmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform 
an environmental study differ significantly from those used to 
perform a geotechnical study. For that reason, a geotechnical-
engineering report does not usually relate any environmental 
findings, conclusions, or recommendations; e.g., about 
the likelihood of encountering underground storage tanks 
or regulated contaminants. Unanticipated environmental 
problems have led to numerous project failures. If you have not 
yet obtained your own environmental information,  
ask your geotechnical consultant for risk-management 
guidance. Do not rely on an environmental report prepared for 
someone else.

Obtain Professional Assistance To Deal  
with Mold
Diverse strategies can be applied during building design, 
construction, operation, and maintenance to prevent 
significant amounts of mold from growing on indoor surfaces. 
To be effective, all such strategies should be devised for 
the express purpose of mold prevention, integrated into a 
comprehensive plan, and executed with diligent oversight by a 
professional mold-prevention consultant. Because just a small 
amount of water or moisture can lead to the development of 
severe mold infestations, many mold- prevention strategies 
focus on keeping building surfaces dry. While groundwater, 
water infiltration, and similar issues may have been addressed 
as part of the geotechnical- engineering study whose findings 
are conveyed in this report, the geotechnical engineer in 
charge of this project is not a mold prevention consultant; 
none of the services performed in connection with the 
geotechnical engineer’s study were designed or conducted for 
the purpose of mold prevention. Proper implementation of the 
recommendations conveyed in this report will not of itself be 
sufficient to prevent mold from growing in or on the structure 
involved. 

Rely, on Your GBC-Member Geotechnical Engineer 
for Additional Assistance
Membership in the Geotechnical Business Council of the 
Geoprofessional Business Association exposes geotechnical 
engineers to a wide array of risk-confrontation techniques 
that can be of genuine benefit for everyone involved with 
a construction project. Confer with you GBC-Member 
geotechnical engineer for more information.

8811 Colesville Road/Suite G106, Silver Spring, MD  20910
Telephone: 301/565-2733    Facsimile: 301/589-2017

e-mail: info@geoprofessional.org    www.geoprofessional.org

Copyright 2015 by Geoprofessional Business Association (GBA). Duplication, reproduction, or copying of this document, or its contents, in whole or in part,  
by any means whatsoever, is strictly prohibited, except with GBA’s specific written permission. Excerpting, quoting, or otherwise extracting wording from this document  

is permitted only with the express written permission of GBA, and only for purposes of scholarly research or book review. Only members of GBA may use  
this document as a complement to or as an element of a geotechnical-engineering report. Any other firm, individual, or other entity that so uses this document without  

being a GBA member could be commiting negligent or intentional (fraudulent) misrepresentation.
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PROPOSED RAMP 1A BRIDGE
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TYPICAL SECTIONS

ENTRANCE RAMP 1A



SHEET    OF 

CHECKED BY:

CHECKED BY:

DESIGNED BY:

DRAWN BY:

20219xNUMBER

PROJECT

SHEET NO.:

DATE: 10/10/2023

12" CRCP

1" ASB (BOND BREAKER)

6" CEMENT TREATED BASE

6" LTS

MSE RETAINING WALL

BLOCK SOD

SEEDING

CONCRETE MOW STRIP

A

B

C

D

E

F

G

H

I

J

K

TY II CURB

L

SSTR RAIL

LEGEND

TY I (W)(6") (SLD)

REFL PAV MRK W/RET 

(SLD)

REQ TY I (Y) (6") 

REFL PAV MRK W/RET 

6" WS-

6" YS-

8" WS-

(W) (8") (SLD)

REFL PAV MRK TY I 

8-•" CONCRETE DECK

CEMENT STABALIZED FILL

M

CONCRETE RIPRAP

E
X
I

S
T
 

R
.

O
.

W
.

[ HILLCROFT AVE
| RAMP 1A

3:
1

PROPOSED RAMP 1A

STA 36+05.00 TO STA 39+89.96

INSTALL THRIE-BEAM TRANS W/ SGT 

END SSTR AND SSTR SPL RAILS AT STA 38+25.00;

EXIST GROUND

| RAMP 1A

LIMITS OF PAY

VARIES

FOR

 
H

H

 

0.67'

(FROM FOC)

12' SAWCUT

JUNCTURE "D"

DOWEL USING PAVEMENT

CONCRETE PAVEMENT

REMOVE AND REPLACE EXIST

E

NOT TO SCALE

PGL

PROPOSED RAMP 1A PHYSICAL GORE

[ HILLCROFT AVE

E
X
I

S
T
 

R
.

O
.

W
.

EXIST GROUND

NOT TO SCALE

SUBSIDIARY TO ITEM 132.

OF THE ENGINEER. PROOF-ROLLING WOULD BE

SHALL BE PROOF-ROLLED, TO THE SATISFACTION

THE AREA OF EXISTING POND TO BE REWORKED

NOTE: PRIOR TO PLACEMENT OF ROADWAY FILL,

 

12'

LIMITS OF PAY FOR FTCP

VARIES

CONCRETE PAVEMENT (FTCP)

15" FAST TRACK

*6:1

 

12'

SHLD

4'

TRAVEL LANE

14'

SHLD

6'

LIMITS OF PAY

VARIES

LIMITS OF PAY

VARIES

FOR
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FOR
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B

 
C

 
D
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3:1

6' CHAIN LINK FENCE

MIN

9'

RAIL

SSTR SPL
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3
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*6:1

LIMITS OF PAY FOR  

26.42'

LIMITS OF PAY FOR  

30.42'
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0.67'

E

(STA 38+55.20 TO STA 39+89.96)

JUNCTURE "D"

DOWEL USING PAVEMENT

CONCRETE PAVEMENT

REMOVE AND REPLACE EXIST

CONCRETE PAVEMENT (FTCP)

15" FAST TRACK

STA 39+89.96 TO STA 41+75.31

6" WS

6" YS

6" YS

SHLD

4'-0'

TRAVEL LANE

14'-12'

 

VARIES

(GORE)

8" WS

(GORE)

8" WS

PGL

 
H

 

  CROSS-SLOPE AND SUPERELEVATION LIMIT DETAILS.

# SEE ROADWAY PLAN AND PROFILE SHEETS FOR

** USUAL EMBANKMENT IN THE ABSENCE OF DITCH.

* 6:1 TYP 3:1 MAX.

   SHEETS FOR DITCH GRADING AND LIMITS OF PAY FOR  H 

6. SEE STORM SEWER PLAN & PROFILE AND CROSS SECTION 

   CONCRETE CONNECTION DETAILS.

   STANDARD SHEETS (TxDOT HOUSTON DISTRICT) FOR

5. SEE CONCRETE PAVEMENT JUNCTURES (CPJ)

SSTR AND CHAIN LINK FENCE.   TYPE

4. SEE PLAN AND PROFILE SHEETS FOR LIMITS OF

   OF RETAINING WALL AND ADDITIONAL INFORMATION.

3. SEE RETAINING WALL LAYOUT SHEETS FOR LIMITS

   ON PLANS.

   CURB OR FACE OF RAIL UNLESS OTHERWISE SHOWN 

2. NOMINAL DIMENSIONS ARE TAKEN FROM FACE OF

   ALIGNMENT UNLESS OTHERWISE NOTED.

1. STATIONS AND OFFSETS ARE BASED ON | RAMP-1A

NOTES:

S
U

B
M
IT

T
A

L
1
0
/

1
0
/

2
0
2
3

C
:\

A
IG
-

P
r
o
je

c
t
w
is

e
\

A
IG
 

T
e
c
h
n
ic

a
l 

S
e
r
v
ic

e
s
 

L
L

C
\

2
1
0
6
_

F
B

P
k

w
y
_

B
W

8
_

R
a

m
p
\

0
7
_

C
A

D
_

G
IS
\

0
2
_

S
h
e
e
t
s
\

2
0
2
1
9
x
_

F
B

C
_

A
IG

_
G

N
_

T
Y
_

0
3
.d

g
n

6
:0

4
:4

4
 

P
M

C:\AIG-Projectwise\AIG Technical Services LLC\2106_FBPkwy_BW8_Ramp\07_CAD_GIS\02_Sheets\20219x_FBC_AIG_GN_TY_03.dgn

F-20607

HOUSTON, TX 77077

SUITE 445

1500 S DAIRY ASHFORD

AIG TECHNICAL SERVICES, LLC

FORT BEND PARKWAY TOLL ROAD

TOLL ROAD AUTHORITY

FORT BEND COUNTY

REV. DATE BY DESCRIPTION

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

1
0

0
%

P
R

O
F

E
S
S

O AL
N

G

N
E

E
R

E

S
T

ATE OF TEX
A

S

N

L
I
CENS

E

D

131882

A. REBOLLAR VELAZQUEZ

10/10/2023

4C

3 3

 

ENTRANCE RAMP 1A

TYPICAL SECTIONS

#VARIES

#3.0%

#VARIES
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REVISIONS 

CONSTRUCTION 

1. FORT BEND COUNTY MUST BE INVITED TO THE PRE-CONSTRUCTION MEETING. 

2. CONTRACTOR SHALL NOTIFY FORT BEND COUNTY ENGINEERING DEPARTMENT 
48 HOURS PRIOR TO COMMENCING CONSTRUCTION AND 48 HOUR NOTICE TO 
ANY CONSTRUCTION ACTIVITY WITHIN THE LIMITS OF THE PAVING AT 
CONSTRUCTION@FBCTX.GOV. 

3. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL PERMITS REQUIRED FROM 
FORT BEND COUNTY PRIOR TO COMMENCING CONSTRUCTION OF ANY IMPROVEMENTS 
WITHIN COUNTY ROAD RIGHT OF WAYS. 

4. ALL PAVING IMPROVEMENTS SHALL BE CONSTRUCTED IN ACCORDANCE WITH FORT 
BEND COUNTY "RULES. REGULATIONS AND REQUIREMENTS" RELATING TO 
THE APPROVAL AND ACCEPTANCE OF IMPROVEMENTS IN SUBDIVISIONS AS 
CURRENTLY AMENDED. 

5. ALL ROAD WIDTHS, CURB RADII AND CURB ALIGNMENT SHOWN INDICATES 
BACK OF CURB, UNLESS OTHERWISE NOTED IN PLANS. 

6. ALL WEATHER ACCESS TO ALL EXISTING STREETS AND DRIVEWAYS SHALL BE 
MAINTAINED AT ALL TIMES. 

7. CURB HEADERS ARE REQUIRED AT CURB CONNECTIONS TO HANDICAP RAMPS, WITH 
NO CONSTRUCTION JOINT WITHIN 5' OF RAMPS. 

8. GUIDELINES ARE SET FORTH IN THE TEXAS "MANUAL ON UNIFORM TRAFFIC 
CONTROL DEVICES", AS CURRENTLY AMENDED, SHALL BE OBSERVED. THE 
CONTRACTOR SHALL BE RESPONSIBLE FOR PROVIDING ADEQUATE FLAGMEN, 
SIGNING, STRIPING AND WARNING DEVICES, ETC., DURING CONSTRUCTION -
BOTH DAY AND NIGHT. 

9. ALL R1-1 STOP SIGNS SHALL BE A MINIMUM OF 36"X36" WITH DIAMOND 
GRADE SHEETING PER TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES. 

1D. A BLUE DOUBLE REFLECTORIZED BUTTON SHALL BE PLACED AT ALL FIRE HYDRANT 
LOCATIONS. THE BUTTON SHALL BE PLACED 12 INCHES OFF OF THE CENTERLINE 
OF THE STREET ON THE SAME SIDE AS THE HYDRANT. 

11. THE PROJECT AND ALL PARTS THEREOF SHALL BE SUBJECT TO INSPECTION FROM 
TIME TO TIME BY INSPECTORS DESIGNATED BY FORT BEND COUNTY. NO SUCH 
INSPECTIONS SHALL RELIEVE THE CONTRACTOR OF ANY OF ITS OBLIGATIONS 
HEREUNDER. NEITHER FAILURE TO INSPECT NOR FAILURE TO DISCOVER OR REJECT 
ANY OF THE WORK AS NOT IN ACCORDANCE WITH THE DRAWINGS AND 
SPECIFICATIONS, REQUIREMENTS AND SPECIFICATIONS OF FORT BEND COUNTY OR 
ANY PROVISION OF THIS PROJECT SHALL BE CONSTRUED TO IMPLY AN ACCEPTANCE 
OF SUCH WORK OR TO RELIEVE THE CONTRACTOR OF ANY OF ITS OBLIGATIONS 
HEREUNDER. 

12. PAY ITEMS ARE BASED ON TxDOT STAND SPECIFICATION FOR CONSTRUCION AON MAINTENANCE 
OF HIGHWAYS, STREETS, AND BRIDGES (EDITION: NOVEMBER 1, 2014). 

NOTE: FORT BEND COUNTY NOTES SUPERSEDE ANY CONFLICTING NOTES. 

DA TE NAME 

ORIGIN,'\L STANDARD ISSUED 2-1-22 RJS 

PROJECT TITcE: 
FORT BEND PARKWAY lOLL ROAD 

JRAWN BY: 
INIT ENTRANCE RAMP 1A 

CK D BY: SHEET DESCRIPTION: 
ARV CONSTRUCTION GENERAL NOTES 

SCALE: 
NONE 

JATE: APPROVED BY: 
2-1-22 

FBCED 
STANDARD 

02 

SHEET NO: 
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TRAFFIC CONTROLGENERAL

PUBLIC WORKS AND SUBDIVISION

GENERAL NOTES

POP UP DRAINS ARE NOT ALLOWED IN FORT BEND COUNTY RIGHT OF WAY. 19. 

CITY'S ETJ PROJECT IS WITHIN.

GEOTECHNICAL ENGINEER RECOMMENDATIONS OR MORE STRINGENT REQUIREMENTS FROM THE

THE FOLLOWING DETAILS ARE MINIMUM REQUIREMENTS AND MAY BE SUPERSEDED BY 18. 

MANHOLES, JUNCTION BOXES, INLETS, AND RISERS ARE TO BE PRE-CAST OR CAST IN PLACE.17. 

    BORROW IS BROUGHT ON-SITE. 

    WHETHER FROM STORM SEWER, ROADWAY, AND/OR CHANNEL EXCAVATION, SHALL BE USED BEFORE

    ANY SUITABLE EXCAVATED MATERIAL ON THE PROJECT WHICH IS AVAILABLE AT THE TIME OF NEED;

    AT A SECURED OFF-SITE LOCATION AT NO ADDITIONAL EXPENSE TO FORT BEND COUNTY. 

IT IS THE CONTRACTOR'S RESPONSIBILITY TO STOCKPILE NECESSARY MATERIAL ON-SITE OR16. 

    INCIDENTAL AND NO SEPARATE PAYMENT SHALL BE MADE. 

THE REMOVAL OF ANY ABANDONED UTILITIES REQUIRED TO COMPLETE THE WORK SHALL BE15. 

    SCOPE OF ACTIVITIES WITHIN THE PROJECT LIMITS. 

    REQUIRED FOR THE PROJECT LIMITS AND DURATION, REGARDLESS OF THE CONTRACTOR'S 

    SPECIFICATION ITEM 560 (NO SEPARATE PAY).  MOWING, MAINTENANCE, AND CLEAN-UP IS

MOWING, MAINTENANCE, AND CLEAN-UP OF THE PROJECT SHALL MEET THE REQUIREMENT OF14. 

    INSPECTION BY THE ENGINEER. 

THE CONTRACTOR SHALL MAINTAIN UPDATED RED-LINED RECORD DRAWINGS ON SITE FOR13. 

    BENCHMARK AND SURVEY CONTROLS. 

THE COUNTY OR THE COUNTY'S SURVEYOR SHALL PROVIDE A BENCHMARK OR TEMPORARY12. 

    NOTES TO BE PROVIDED TO THE ENGINEER PRIOR TO CONSTRUCTION. 

CONSTRUCTION STAKING WILL BE PROVIDED BY THE CONTRACTOR.  TWO COPIES OF STAKING11. 

    PROFESSIONAL LAND SURVEYOR FOR THE ORIGINAL PROPERTY OWNER AT NO SEPARATE PAY. 

IRON RODS DISTURBED DURING CONSTRUCTION ARE TO BE REPLACED BY A REGISTERED10. 

    BY TRACKED EQUIPMENT. 

PAVED SURFACES, PAVEMENT MARKERS AND MARKINGS SHALL BE PROTECTED FROM DAMAGE9.  

    WATERED-IN. NO SEPARATE PAY. 

    SHALL BE REPLACED WITHIN 72 HOURS OF REMOVAL AND ARE TO BE THOROUGHLY

    TREES, BUSHES, SHRUBBERY AND OTHER DAMAGED PLANTINGS DESIGNATED TO REMAIN 

    SHALL BE REPLACED WITH LIKE-KIND OR BETTER AT THE CONTRACTOR'S EXPENSE.

    DESIGNATED TO REMAIN, ANY DAMAGE CAUSED BY THE CONTRACTOR TO SUCH ITEMS,

    ALSO, IF THESE ITEMS ARE LOCATED WITHIN THE PROJECT RIGHT-OF-WAY AND ARE 

    CONTRACTOR'S EXPENSE.

    COUNTY'S RIGHT-OF-WAY, SHALL BE REPLACED WITH LIKE-KIND OR BETTER AT THE

    ANY DAMAGE CAUSED BY THE CONTRACTOR TO SUCH ITEMS LOCATED OUTSIDE OF THE

    WORK ITEMS OR AS OVERRUNS TO EXISTING PAY ITEMS.

    DELIVERY. IN THAT CASE, PAYMENT FOR THESE INSTALLATIONS WILL BE INCLUDED AS EXTRA 

    MINIMUM LEVEL OF QUALITY NEEDED TO SECURE THE PROPERTY AND/OR MAINTAIN MAIL 

    IF THE OWNER HAS FAILED TO DO SO, THE CONTRACTOR WILL REPLACE THEM WITH THE 

    TO RELOCATE OR REPLACE THESE ITEMS OUTSIDE OF THE COUNTY'S RIGHT-OF-WAY. 

    COUNTY'S RIGHT-OF-WAY. NOTE: PRIOR TO CONSTRUCTION, THE PROPERTY OWNER WAS PAID 

    TRASH CONTAINERS, CULVERTS, ETC. OR SECTIONS THEREOF, THAT ENCROACH WITHIN THE

THE CONTRACTOR SHALL REMOVE ANY FENCES, POSTS, MAILBOXES, PLANTERS, PERMANENT8.  

    MAINTAINED THROUGHOUT CONSTRUCTION WITH ALL WEATHER SURFACES. 

TRAFFIC INGRESS AND EGRESS FOR DRIVEWAYS AND PEDESTRIAN ACCESS FACILITIES SHALL BE7.  

    BLOCKING DRIVEWAYS OR ENTERING UTILITY EASEMENTS. 

THE CONTRACTOR SHALL NOTIFY ALL PROPERTY OWNERS A MINIMUM OF 24 HOURS PRIOR TO6.  

    ENGINEER, SHALL DETERMINE HIS/HER LAY-DOWN AND/OR STAGING AREA LOCATIONS. 

PRIOR TO CONSTRUCTION, THE CONTRACTOR, ALONG WITH CONCURRENCE FROM THE FIELD5.  

    BE AS GOOD AS OR BETTER THAN PRIOR TO STARTING WORK. 

THE CONDITION OF THE ROAD AND/OR RIGHT-OF-WAY, UPON COMPLETION OF THE JOB SHALL4.  

    DEBRIS AT CLOSE OF EACH WORK DAY. 

THE CONTRACTOR IS RESPONSIBLE FOR CLEANING STREETS OF CONSTRUCTION DIRT AND3.  

    CONTRACTOR PROPERTY, EQUIPMENT, AND WORK. 

THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING SECURITY TO PROTECT THE PROJECT SITE,2.  

THE CONTRACTOR SHALL FIELD VERIFY EXISTING CONDITIONS BEFORE BEGINNING CONSTRUCTION. 1.  

2-1-22

2-1-22 RJSORIGINAL STANDARD ISSUED1

03

FORT BEND PARKWAY TOLL ROAD

ENTRANCE RAMP 1A

5B

FBC.

WEEKS IN ADVANCE OF PROPOSED CHANGE. QUANTITY, PLACEMENT AND WORDING TBD BY   

TRAFFIC PATTERN CHANGES REQUIRE CHANGEABLE MESSAGE BOARDS PLACED AT LEAST 2 9. 

TABS.

ALL TEMPORARY PAVEMENT MARKINGS ON PERMANENT PAVEMENT SHOULD BE RPMS OR 8. 

ACCORDINGLY AND BECOME PART OF THE CONTRACT DOCUMENTS.

THE BASIS FOR A "CHANGE IN CONTRACT" TO REVISE THE TRAFFIC CONTROL BID ITEMS

OF TEXAS. UPON APPROVAL BY FORT BEND COUNTY, THE ALTERNATIVE PLAN SHALL BECOME    

AND SIGNED & SEALED BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE   

DAYS PRIOR TO THE PROPOSED IMPLEMENTATION DATE. THE TCP SHALL BE DRAWN TO SCALE    

SUBMIT THE ALTERNATIVE TCP TO THE COUNTY FOR APPROVAL NO LESS THAN 10 WORKING    

IF THE CONTRACTOR CHOOSES TO USE A DIFFERENT TCP, HE/SHE SHALL PREPARE AND    

AND IMPLEMENTED, UNLESS OTHERWISE DIRECTED BY THE ENGINEER.   

THE BASIS OF ESTIMATION FOR THE TRAFFIC CONTROL BID ITEMS, AND IS TO BE UTILIZED   

IS TO DOCUMENT A VIABLE TCP THAT CAN BE UTILIZED TO CONSTRUCT THE PROJECT. IT IS   

THE PURPOSE OF THE CONSTRUCTION SEQUENCE AND TRAFFIC HANDLING OUTLINED HEREIN7. 

TRAFFIC CONTROL MUST BE MAINTAINED UNTIL PUNCHLIST COMPLETION.    

CONTRACTOR SHALL END 10 DAYS AFTER SUBSTANTIAL COMPLETION, ALTHOUGH PROPER   

PERCENTAGE BASIS OF THE TIME INSTALLED.  TRAFFIC CONTROL PAYMENTS TO THE   

PROPERLY INSTALLED FOR LESS THAN A FULL MONTH SHALL BE BASED ON A   

PROJECT, INCLUDING THE PUNCHLIST PERIOD.  PAYMENT FOR TRAFFIC CONTROL THAT IS   

TRAFFIC CONTROL PER THE CONTRACT IS REQUIRED FOR THE ENTIRE DURATION OF THE6. 

OR INADEQUATE CONTRACTOR PREPARATIONS REQUIRED TO IMPLEMENT TRAFFIC CONTROL.    

WILL NOT BE GRANTED FOR DELAYS CAUSED BY THE INCOMPLETE CONSTRUCTION ITEMS   

INCOMPLETE CONSTRUCTION ITEMS OR PREPARATIONS ARE COMPLETED.  TIME EXTENSIONS   

NOT IMPLEMENT THE NEXT PHASE, STEP, OR ELEMENT OF TRAFFIC CONTROL UNTIL   

PROGRESS AND ADEQUATE PREPARATIONS ARE NOT COMPLETE, THE CONTRACTOR SHALL   

PRIOR TO SWITCHING TRAFFIC.  IF, IN THE OPINION OF THE ENGINEER, REQUIRED   

PROGRESS HAS BEEN ACHIEVED AND THAT ADEQUATE PREPARATIONS ARE IN PLACE   

SHALL OBTAIN WRITTEN CONCURRENCE FROM THE ENGINEER THAT ADEQUATE PROJECT   

DESCRIPTION OF THE CONTRACTOR'S PLAN AND PREPARATIONS.  THE CONTRACTOR   

ELEMENT, THE CONTRACTOR SHALL MEET WITH THE ENGINEER TO GIVE A DETAILED   

OR THE IMPLEMENTATION OF AN ADDITIONAL, REVISED, OR NEW TRAFFIC CONTROL   

ONE DAY PRIOR TO THE IMPLEMENTATION OF A TRAFFIC CONTROL PLAN PHASE OR STEP,5. 

ENSURE THAT THE ROADWAY IS OPEN ON, OR PRIOR TO, THE AGREED UPON DATE.    

RELATED CONSTRUCTION METHODS TO MINIMIZE THE DURATION OF THE DETOUR AND TO   

PRIOR APPROVAL OF THE FIELD ENGINEER) HIGH EARLY STRENGTH CONCRETE AND OTHER   

CLOSURE AND DATE THE ROAD WILL RE-OPEN TO TRAFFIC.  CONTRACTOR TO USE (WITH   

SIGNAGE TWO WEEKS IN ADVANCE STATING THE DATES OF THE AGREED UPON DATE OF   

PLANS, IF ALLOWED, MUST INCLUDE APPROPRIATE DETOUR SIGNAGE, PUBLIC NOTICE VIA   

DETOURS REQUIRE PRIOR APPROVAL OF THE FIELD ENGINEER AND PRECINCT. DETOUR4. 

REQUIRED TO DIRECT TRAFFIC DURING LANE CLOSURES.    

9 A.M. TO 4 P.M.) UNIFORMED PEACE OFFICERS OR FLAGGERS IN RADIO CONTACT ARE   

LANE CLOSURES SHALL BE DURING OFF-PEAK HOURS ONLY (MONDAY THROUGH FRIDAY 3. 

DIRECTION DURING WORKING HOURS EXCEPT DURING FLAGGING OPERATION.    

THE CONTRACTOR SHALL MAINTAIN AT LEAST ONE LANE OF TRAFFIC IN EACH2. 

 AND THE APPROVED TRAFFIC CONTROL PLAN. UNIFORM TRAFFIC CONTROL DEVICES   

TEXAS MANUAL ONCONFORMANCE WITH PART VI OF THE MOST RECENT EDITION OF THE    

THE CONTRACTOR SHALL PROVIDE AND INSTALL TRAFFIC CONTROL DEVICES IN1. 

C:\AIG-Projectwise\AIG Technical Services LLC\2106_FBPkwy_BW8_Ramp\07_CAD_GIS\02_Sheets\20219x_FBC_GN_PUBLIC WORKS & SUBDIVISION.dgn
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GENER~; IUII IIIES 
CONSIDER THE LOCATIONS OF UNDERGROUND UTILITIES DEPICTED IN THE PLANS AS 
APPROXIMATE AND EMPLOY RESPONSIBLE CARE TO AVOID DAMAGING UTILITY 
FACILITIES. DEPENDING UPON SCOPE AND MAGNITUDE OF PLANNED CONSTRUCTION 
ACTIVITIES, ADVANCED FIELD CONFIRMATION BY THE UTILITY OWNER OR OPERATOR 
MAY BE PRUDENT. WHERE POSSIBLE, PROTECT AND PRESERVE PERMANENT SIGNS, 
MARKERS, AND DESIGNATIONS OF UNDERGROUND FACILITIES. 

CIIX Of ttPIISIPH ICPtt> 
JNJfRAGfNCX· ttPIISIPH PIIBI IC JOBKS 
CAUTION1 pNpfRGROUNP SANJIARY SEIER ANO WATER I JNE EACJI IIIES 
THE CONTRACTOR SHALL CONTACT COH IINTERAGENCY - HOUSTON PUBLIC WORKS) AT 
THE FOLLOWING CONTACT: JI ADA HUANG, P. E. - iOl 832-395-2229, 
<C>346-577-5987, OR EMAIL AT ./JADA Hl/ANG@HQI/STQNTX GOY A MINIMUM OF 48 
HOURS PRIOR TO CONSTRUCTION TO HAVE MAIN AND SERVICE LINES FIELD LOCATED. 

1. FOR EMERGENCIES REGARDING WATER LINES CALL 311 OR JIADA HUANG, P. E. 
AT 346-577-5987. 

THE CONTRACTOR IS FULLY RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS 
FAILURE TO EXACTLY LOCATE AND PRESERVE THESE UNDERGROUND FACILITIES. 

HARRJS CPIJNIX IPI I ROAD Al!IttPBIIX lttCIRA> 
1. FI BER OPTIC DUCT BANKS OWNED BY TX DOT, HARR IS COUNTY, AND HCTRA MAY 

ALSO EXIST WITHIN THE PROJECT LIMITS. THESE FIBER DUCT BANKS ARE NOT 
PART OF THE TEXAS ONE CALL SYSTEM. THE CONTRACTOR SHALL CONTACT TXDOT, 
HARRIS COUNTY TRAFFIC AND HCTRA TO OBTAIN FIBER OPTIC DUCT BANK 
LOCATES AT THE FOLLOWING CONTACTS: TXDOT - 713.802.5662, HARRIS COUNTY 
TRAFFIC SIGNAL HOTLINE - 713.881.3210 AND HCTRA VIA E-MAIL AT 
II5MAINT@HCTRA OR~ 

Z. THE CONTRACTOR SHALL CONTACT HCTRA MAINTENANCE DEPARTMENT AT 
832.590.6936 48 HOURS PRIOR TO STARTING CONSTRUCTION. THE CONTRACTOR 
SHALL RESTORE THE PROJECT SITE BACK TO ORIGINAL CONDITIONS OR BETTER. 

c,,rterf'oint Energy Signallg Block 

NOTICE: 
For your safely, you are required by Texas Law 10 call 811 at leas! 48 hours 

before you dig so - undergrot.nl lines can be marked. 
This signatUfW - not fulflll yow obligation 10 call 811. 

VERIFICATION OF PRIVATE IITIUTY LINES 

C.....,.Point Energy natural - utilities shown. IG• _,,ice fi,- are not 
shown). This signature not to be used for conflict verification. 

si....-we Valid for sill monlhs. 

Cenlerf'olnl Energy/UNDERGROUND Electrical Facilllies Verilicallon 
ONLY. 

(This signature verifln existing underground facilldes • not 10 be used fo~ 
conflict verification.) 

Signatwe Valid for six months. 

KJNPfR MORGAN 
CfNTfRPOJNT fNfRGX 1. CONTRACTORS SHALL BE ADVISED OF COMPANY'S REQUIREMENTS AND BE 
CAUTION: pNpfRGROuNp GAS fACII IIJES CONTRACTUALLY OBLIGATED TO COMPLY. 
THE CONTRACTOR SHALL CONTACT THE UTILITY COORDINATING COMMITTEE AT 2. THE CONTINUED INTEGRITY OF COMPANY'S PIPELINES AND THE SAFETY OF ALL 
1-800-545-6005 OR 811 A INDIVIDUALS IN THE AREA OF PROPOSED WORK NEAR COMPANY'S FACILITIES 
MINIMUM OF 48 HOURS PRIOR TO CONSTRUCTION TO HAVE MAIN AND SERVICE LINES ARE OF THE UTMOST IMPORTANCE. THEREFORE, CONTRACTOR MUST MEET WITH 
FIELD LOCATED. COMPANY REPRESENTATIVES PRIOR TO CONSTRUCTION TO PROVIDE AND RECEIVE 

Z. WHEN CENTERPOINT ENERGY PIPE LINE MARKINGS ARE NOT VISIBLE, CALL NOTIFICATION LISTINGS FOR APPROPRIATE AREA OPERATIONS AND EMERGENCY 
1713> 207-5463 OR 1713-945-8037 (7:00 A.M. TO 4:30 P.M. > FOR STATUS PERSONNEL. COl,l>ANY"S ON-SITE REPRESENTATIVE WILL REQUIRE 

OF LINE LOCATION REQUEST BEFORE EXCAVATION BEGINS. DISCONTINUATION OF ANY WORK THAT, IN HIS OPINION, ENDANGERS THE 
3. WHEN EXCAVATING WITHIN EIGHTEEN INCHES i18"l OF THE INDICATED OPERATIONS OR SAFETY OF PERSONNEL, PIPELINES OR FACILITIES. 

LOCATION OF CENTERPOINT ENERGY FACILITIES, ALL EXCAVATION MUST BE 3. THE CONTRACTOR MUST EXPOSE ALL COMPANY TRANSMISSION AND DISTRIBUTION 
ACCOMPLISHED USING NON-MECHANIZED EXCAVATION PROCEDURES. LINES PRIOR TO CROSSING TO DETERMINE THE EXACT ALIGNMENT AND DEPTH OF 

4. WHEN CENTERPOINT ENERGY FACILITIES ARE EXPOSED, SUFFICIENT SUPPORT THE LINES. A COMPANY REPRESENTATIVE MUST BE PRESENT. IN THE EVENT OF 
MUST BE PROVIDED TO THE FACILITIES TO PREVENT EXCESSIVE STRESS ON PARALLEL LINES, ONLY ONE PIPELINE CAN BE EXPOSED AT A TIME 
THE PIPING. 4. COMPANY WILL NOT ALLOW PIPELINES TO REMAIN EXPOSED OVERNIGHT WITHOUT 

5. FOR EMERGENCIES REGARDING GAS LINES CALL 1713> 659-3552 OR (713) CONSENT OF COMPANY DESIGNATED REPRESENTATIVE. CONTRACTOR MAY BE 
207-4200. REQUIRED TO BACKFILL PIPELINES AT THE END OF EACH DAY. 

THE CONTRACTOR IS FULLY RESPONSIBLE FOR ANY DAMAGES CAUSED BY HIS 5. A COMPANY REPRESENTATIVE SHALL DO ALL LINE LOCATING. A COMPANY 
FAILURE TO EXACTLY LOCATE AND REPRESENTATIVE SHALL BE PRESENT FOR HYDRAULIC EXCAVATION. THE USE OF 
PRESERVE THESE UNDERGROUND FACILITIES. PROBING RODS FOR PIPELINE LOCATING SHALL BE PERFORMED BY COMPANY 
WARNING: pyfRHfAP fl fCIRJCAI I JNfS REPRESENTATIVES ONLY, TO PREVENT UNNECESSARY DAMAGE TO THE PIPELINE 

COATING. 
OVERHEAD LINES MAY EXIST ON THE PROPERTY. THE LOCATION OF OVERHEAD LINES 6 NOTIFICATION SHALL BE GIVEN TO COMPANY AT LEAST 72 HOURS BEFORE START 
HAS NOT BEEN SHOWN ON . 
THESE DRAWINGS AS THE LINES ARE CLEARLY VISIBLE, BUT YOU SHOULD LOCATE OF CONSTRUCTION. A SCHEDULE OF ACTIVITIES FOR THE DURATION OF THE 

PROJECT MUST BE MADE AVAILABLE AT THAT TIME TO FACILITATE THE 

10. RIPPING IS ONLY ALLOWED WHEN THE POSITION OF THE PIPE IS KNOWN AND 
NOT WITHIN 10-FEET OF COMPANY FACILITY UNLESS COMPANY REPRESENTATIVE 
IS PRESENT. 

11. TEMPORARY SUPPORT OF ANY EXPOSED COMPANY PIPELINE BY CONTRACTOR MAY 
BE NECESSARY IF REQUIRED BY COMPANY'S ON-SITE REPRESENTATIVE. 
BACKFILL BELOW THE EXPOSED LINES AND 12-INCHES ABOVE THE LINES SHALL 
BE REPLACED WITH SAND OR OTHER SELECTED MATERIAL AS APPROVED BY 
COMPANY'S ON-SITE REPRESENTATIVE AND THOROUGHLY COMPACTED IN 
12-INCHES LIFTS TO 951/. OF STANDARD PROCTOR DRY DENSITY MINIMUM OR AS 
APPROVED BY COMPANY'S ON-SITE REPRESENTATIVE. THIS IS TO ADEQUATELY 
PROTECT AGAINST STRESSES THAT MAY BE CAUSED BY THE SETTLING OF THE 
PIPELINE. 

12. NO BLASTING SHALL BE ALLOWED WITHIN 1000-FEET OF COMPANY'S 
FACILITIES UNLESS BLASTING NOTIFICATION IS GIVEN TO COMPANY 
INCLUDING COMPLETE BLASTING PLAN DATA. A PRE-BLAST MEETING SHALL BE 
CONDUCTED BY THE ORGANIZATION RESPONSIBLE FOR BLASTING. 
COMPANY SHALL BE INDEMNIFIED AND HELD HARMLESS FROM ANY LOSS, COST OF 
LIABILITY FOR PERSONAL INJURIES RECEIVED, DEATH CAUSED OR PROPERTY 
DAMAGE SUFFERED OR SUSTAINED BY ANY PERSON RESULTING FROM ANY 
BLASTING OPERATIONS UNDERTAKEN WITHIN 500-FEET OF ITS FACILITIES. THE 
ORGANIZATION RESPONSIBLE FOR BLASTING SHALL BE LIABLE FOR ANY AND ALL 
DAMAGES CAUSED TO COMPANY'S FACILITIES AS A RESULT OF THEIR 
ACTIVITIES WHETHER OR NOT COMPANY REPRESENTATIVES ARE PRESENT. 
COMPANY SHALL HAVE A SIGNED AND EXECUTED BLASTING INDEMNIFICATION 
AGREEMENT BEFORE AUTHORIZED PERMISSION TO BLAST CAN BE GIVEN. NO 
BLASTING SHALL BE ALLOWED WITHIN 300-FEET OF COMPANY'S FACILITIES 
UNLESS BLASTING NOTIFICATION IS GIVEN TO COMPANY A MINIMUM OF ONE 
WEEK BEFORE BLASTING. CNOTE: COVERED ABOVE> COMPANY SHALL REVIEW AND 
ANALYZE THE BLASTING METHODS. A WRITTEN BLASTING PLAN SHALL BE 
PROVIDED BY THE ORGANIZATION RESPONSIBLE FOR BLASTING AND AGREED TO 
IN WRITING BY COMPANY IN ADDITION TO MEETING REQUIREMENTS FOR 
500-FEET AND 1000-FEET BEING MET ABOVE. A WRITTEN EMERGENCY PLAN 
SHALL BE PROVIDED BY THE ORGANIZATION RESPONSIBLE FOR BLASTING. 
!NOTE: COVERED ABOVE> 

13. ANY CONTACT WITH ANY COMPANY FACILITY, PIPELINE, VALVE SET, ETC. SHALL 
BE REPORTED IMMEDIATELY TO COMPANY. IF REPAIRS TO THE PIPE ARE 
NECESSARY, THEY WILL BE MADE AND INSPECTED BEFORE THE SECTION IS 
RE-COATED AND THE LINE IS BACK-FILLED. 

14. COMPANY PERSONNEL SHALL INSTALL ALL TEST LEADS ON COMPANY FACILITIES. 
15. BURNING OF TRASH, BRUSH, ETC. IS NOT PERMITTED WITHIN THE COMPANY ROW, 

REV. DATE BY DESCRIPTION 
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f 
THEM PRIOR TO BEGINNING ANY SCHEDULING OF COMPANY'S WORK SITE REPRESENTATIVE. ANY CONTRACTOR 
CONSTRUCTION. TEXAS LAW, SECTION 752, HEALTH & SAFETY CODE FORBIDS SCHEDULE CHANGES SHALL BE PROVIDED TO COMPANY IMMEDIATELY. 
ACTIVITIES THAT OCCUR IN CLOSE 7 HEAVY EQUIPMENT WILL NOT BE ALLOWED TO OPERATE DIRECTLY OVER COMPANY 
PROXIMITY TO HIGH VOLTAGE LINES, SPECIFICALLY: . 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 
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1. ANY ACTIVITY WHERE PERSON OR THINGS MAY COME WITHIN SIX (6> FEET OF PIPELINES OR IN COMPANY ROW UNLESS WRITTEN APPROVAL IS OBTAINED FROM 
COMPANY. HEAVY EQUIPMENT SHALL ONLY BE ALLOWED TO CROSS COMPANY 

LIVE OVERHEAD HIGH VOLTAGE LINES; AND PIPELINES AT LOCATIONS DESIGNATED BY COMPANY. CONTRACTOR SHALL COMPLY 
2. OPERATING A CRANE, DERRICK, POWER SHOVEL, DRILLING RIG, PILE DRIVER, WITH ALL PRECAUTIONARY MEASURES REQUIRED BY COMPANY TO PROTECT ITS 

HOISTING EQUIPMENT, OR SIMILAR APPARATUS WITHIN 10 FEET OF LIVE PIPELINES. WHEN INCLEMENT WEATHER EXISTS, PROVISIONS MUST BE MADE TO 
OVERHEAD HIGH VOLTAGE LINES. COMPENSATE FOR SOIL DISPLACEMENT DUE TO SUBSIDENCE OF TIRES. 

PARTIES RESPONSIBLE FOR THE WORK, INCLUDING CONTRACTORS ARE LEGALLY 8 EXCAVATING OR GRADING WHICH MIGHT RESULT IN EROSION OR WHICH COULD 
RESPONSIBLE FOR THE SAFETY OF . 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

F-20607 

CONSTRUCTION WORKERS UNDER THIS LAW. THIS LAW CARRIES BOTH CRIMINAL AND RENDER THE COMPANY ROW INACCESSIBLE SHALL NOT BE PERMITTED UNLESS THE 
CONTRACTOR/DEVELOPER/OWNER AGREES TO RESTORE THE AREA TO ITS ,, 

~~~~~R~~~~~L~~~R;~ tTRRt7~G3~ ~g~-~~~~~ TO BE TURNED OFF OR REMOVED CALL ~R~gJ~!~/i~~~~~~~T:~~V~R~~i~~ :~o6i~;;~~ ;g ~g~r:~r:N~ACILITY. ~~;j-, ...... · 
FORT BEND PARKWAY TOLL ROAD 

9. ~ ti:' .•i -r,-oT:- • • 
ACTIVITIES ON/OR ACROSS CENTERPOINT ENERGY FEE OR EASEi.ENT PROPERTY CONSTRUCTION ACTIVITIES WITHIN 25-FEET OF A COMPANY PIPELINE OR I:-,,; . · •'-'-· '-· ·--
NO APPROVAL TO USE, CROSS OR OCCUPY CENTERPOINT FEE OR EASEMENT PROPERTY ABOVEGROUND APPURTENANCE. THE CONTRACTOR SHALL NOT WORK WITHIN THIS I 
IS GIVEN. IF YOU NEED TO USE CENTERPOINT PROPERTY, PLEASE CONTACT OUR DISTANCE WITHOUT A COMPANY REPRESENTATIVE BEING ON SITE. ONLY HAND 

~ SURVEYING & RIGHT OF WAY DIVISION AT 1713) 207- 6348 OR 1713) 207-5769. EXCAVATION SHALL BE PERMITTED WITHIN A MINIMUM OF 18-INCHES !REFER TO ::: 
~ STATE SPECIFIC RULES/REGULATIONS REGARDING ANY ADDITIONAL CLEARANCE 
.." IF THE CONTRACTOR DAMAGES OR CAUSES DAMAGE I BREAKS, LEAKS, NICKS, DENTS, REQU I REMENTSl OF COMPANY PIPELINES, VAL YES AND FITTINGS. HOWEVER, ::, I ., 
\1 GOUGES, ETC. l TO THE UTILITY, CONTACT THE UTILITY FACILITY OWNER OR PROCEED WITH EXTREME CAUTION WHEN WITHIN THREE 13) FEET OF THE PIPE. ~ 'b PROJECT 
<. OPERATOR IMMEDIATELY. 10. RIPPING IS ONLY ALLOWED WHEN THE POSITION OF THE PIPE IS KNOWN AND ,... NUMBER . ~ ,r., ,:.,,:. 
• NOT WITHIN 10-FEET OF COMPANY FACILITY UNLESS COMPANY REPRESENTATIVE ~---,:--· DESIGNED BY: 
~ IS PRESENT. ~ ·· .. 

-
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E!IE.BE.l.t:I 
1. IN ACCORDANCE WITH STATE AND FEDERAL LAWS, CONTRACTORS MUST CONTACT 

THE APPROPRIATE ONE CALL SYSTEM<S> AT LEAST FORTY-EIGHT (48) HOURS 
PRIOR TO BEGINNING ANY WORK AT THE SUBJECT SITE. PLEASE DIAL 811 TO 
MAKE THE ONE CALL NOTIFICATION. 

2. NO WORK MAY COMMENCE IN OR AROUND ENERFIN'S RIGHT-OF-WAY UNTIL AN 
ENERFIN REPRESENTATIVE HAS AUTHORIZED IT TO BEGIN. NOTICE OF DESIRED 
WORK START DATE SHOULD BE GIVEN AT LEAST FORTY-EIGHT (48> HOURS IN 
ADVANCE. 

3. IF IT IS DETERMINED THAT YOUR PROJECT IMPACTS ENERFIN'S FACILITIES, 
REQUIRING THAT INVESTIGATIVE AND/OR PROTECTIVE WORK BE PERFORMED ON 
ENERFIN'S PIPELINES OR APPURTENANCES, A NON-REFUNDABLE ADVANCE FEE MAY 
BE REQUIRED TO CONDUCT PRELIMINARY ENGINEERING DESIGN WORK. ANY WORK 
PERFORMED BY ENERFIN TO REMEDY SUCH IMPACTS WILL BE ENTIRELY AT THE 
REQUESTOR'S EXPENSE, WHICH MAY FIRST REQUIRE THE FULL EXECUTION OF OUR 
STANDARD REIMBURSEMENT AGREEMENT AND A DEPOSIT WITH ENERFIN OF OUR 
ESTIMATED COSTS FOR SUCH WORK. ANY NECESSARY INSPECTION, PROTECTION, 
LOWERING, ADJUSTMENT, CASING, RE-COATING, AND/OR RELOCATION OF THE 
PIPELINES WILL NOT BE SCHEDULED UNTIL: (Al ALL PREREQUISITE DATA ARE 
COMPILED; (Bl THE APPROPRIATE AGREEMENTS ARE EXECUTED; AND <C> 
SUFFICIENT FUNDS ARE RECEIVED. IT IS ENERFIN'S MINIMUM PRACTICE TO 
INSPECT AND RECONDITION THE PIPELINE<S> AT PROPOSED STREET AND 
DRIVEWAY CROSSINGS, THE COSTS FOR WHICH WILL BE BORNE BY THE DEVELOPER 
OR OWNER. 

4. THE EARTH COVER OVER THE PIPELINE SHALL BE MAINTAINED AND NEVER CHANGE 
IN ANY MANNER WITHOUT WRITTEN CONSENT FROM ENERFIN. 

5. NO STORAGE AREA OR SPOIL WILL BE PLACED ON ENERFIN'S PIPELINE OR 
RIGHT-OF-WAY WITHOUT AUTHORIZATION FROM ENERFIN. NO ENCROACHMENTS OF 
ANY KIND INCLUDING BUT IN NO WAY LIMITED TO SIGNS, MONUMENTS, 
BUILDINGS, PARKING LOTS <UNLESS APPROVED IN ADVANCE>, STRUCTURES, 
TREES, SHRUBS TALLER THAN FOUR (4) FEET, MANHOLES, SWIMMING POOLS, 
WELLS, LEACH BEDS, CESSPOOLS, SEWER SYSTEMS OR IMPOUNDMENTS SHALL BE 
LOCATED WITHIN THE PIPELINE RIGHT-OF-WAY. THE INTENTION OF THIS 
RESTRICTION IS TO MAINTAIN AN UNOBSTRUCTED RIGHT-OF-WAY. NO HOLES ARE 
TO BE BORED OR EXCAVATED WITHIN THE BOUNDARIES OF THE RIGHT-OF-WAY 
WITHOUT THE PRIOR APPROVAL OF ENERFIN. 
a. DIRECTIONALLY DRILLED INJECTION WELLS, FOR THE PURPOSE OF 

GROUNDWATER CONTAMINATION REMEDIATION ACTIVITIES, WILL BE EVALUATED 
ON AN INDIVIDUAL BASIS UPON SUBMITTAL OF A PROPOSAL, IN WRITING, TO 
ENERF!N. UPON APPROVAL BY ENERFIN, THESE WELLS MAY EXTEND INTO THE 
SUBSURFACE BELOW THE PIPELINE ROW AS LONG AS THE WELLHEAD 
ASSEMBLIES DO NOT PROJECT INTO THE SURFACE WITHIN THE PIPELINE ROW, 
AND IN NO INSTANCE SHOULD THE WELL TRAJECTORY BE ALLOWED UNDER THE 
PIPELINE CORRIDOR WITHIN TEN (10> FEET OF THE SURFACE OF THE ROW. 
ALL SUCH WELLS ARE TO BE DIRECTIONALLY DRILLED FROM OUTSIDE OF THE 
SURF ACE ROW. 

b. INJECTION OF CHEMICALS INTO THESE GROUNDWATER WELLS WILL ONLY BE 
ALLOWED FOLLOWING APPROVAL OF A WRITTEN PROPOSAL SUBMITTED TO 
ENERFIN DETAILING THE PROPOSED CHEMICAL MAKEUP OF THE INJECTION 
STREAM AND A SATISFACTORY REVIEW OF SAID INJECTION CHEMICALS BY 
ENERFIN'S ENGINEERING STAFF. 

6. CONSTRUCTION OF ANY ROADS, HIGHWAYS, OR STREETS WHICH REQUIRES 
BLASTING WITHIN THREE HUNDRED (300> FEET OF THE PIPELINE WILL REQUIRE 
AN APPROVED BLASTING PLAN IN ADVANCE. 

7. A DRIVEWAY OR ROADWAY MAY BE ALLOWED TO CROSS THE RIGHT-OF-WAY IN AS 
CLOSE AS POSSIBLE TO A PERPENDICULAR ORIENTATION, SUBJECT TO WRITTEN 
APPROVAL. 

8. ALL UNDERGROUND FACILITIES CROSSING THE RIGHT-OF-WAY MUST BE 
INSTALLED UNDER THE ENERFIN PIPELINES AT AN ANGLE GREATER THAN 
FORTY-FIVE (45) DEGREES WITH A MINIMUM VERTICAL SEPARATION OF 
TWENTY-FOUR (24> INCHES BETWEEN THE STRUCTURE AND ENERFIN'S PIPELINE 
IN A MANNER ACCEPTABLE TO ENERFIN'S ON-SITE REPRESENTATIVE. 

9. VEHICULAR TRAVEL ALONG AN ENERFIN EASEMENT IS PROHIBITED EXCEPT ON 
ROADS, HIGHWAYS AND STREETS OR BY ENERFIN PERSONNEL AND CONTRACTORS 
PERFORMING PIPELINE MAINTENANCE. 

10.LOGGING OPERATIONS PARALLEL TO AN ENERFIN PIPELINE MAY BE GRANTED 
TEMPORARY ACCESS EXCEPTIONS BY ENERFIN PERSONNEL ALLOWING DEBRIS 
REMOVAL FROM THE LOGGING OPERATION AREA. 

1 I.ANY CROSSINGS OF ENERFIN'S PIPELINES WITH TRUCKS OR HEAVY EQUIPMENT 
SHOULD BE NOTED IN THE DRAWING AS CROSSING MAY REQUIRE RAMPING, 
MATTING OR AIR BRIDGING AT ENERFIN'S DISCRETION, 
a. HEAVY EQUIPMENT WILL BE DEEMED AS ANY VEHICLE OR POWERED EQUIPMENT 

LARGER THAN A STANDARD PICKUP TRUCK. 
b. LOCATIONS FOR CROSSING THE PIPELINE WITH HEAVY EQUIPMENT MAY BE 

GRANTED AT DESIGNATED AREAS, BUT ONLY AFTER A DEPTH SURVEY HAS BEEN 
PERFORMED AND VERIFICATION OF PIPELINE DEPTH HAS BEEN ESTABLISHED. 

c. NO CROSSING OF THE PIPELINE BY HEAVY EQUIPMENT WILL BE GRANTED 
WITHOUT A MINIMUM DEPTH OF FIVE <5> FEET COVER ON THE PIPELINE. 
ENERFIN WILL DECIDE THE NECESSARY PROTECTION TO PROTECT THE 
PIPELINE<S>. AN ENERFIN INSPECTOR MUST BE PRESENT WHEN TEMPORARY 
MATERIALS ARE INSTALLED AND REMOVED. 

12.ANY PERMANENT STRUCTURES APPROVED FOR ENCROACHMENT UPON A 
RIGHT-OF-WAY SHALL BE SUBJECT TO AN AMENDMENT TO THE RIGHT-OF-WAY 
AGREEMENT BETWEEN THE SUBJECT PARTIES PRIOR TO CONSTRUCTION. 

13.THE CONSTRUCTOR SHALL ASSUME FULL LIABILITY FOR ANY DAMAGES TO 
ENERFIN FACILITIES DUE TO CONSTRUCTION/EXCAVATION ACTIVITIES. 

14.BE ADVISED THAT OUR PIPELINE IS CATHODICALLY PROTECTED AND SAID 
PROTECTION CURRENT MAY HAVE AN EFFECT ON UTILITY LINES THAT ARE MADE 
OF ELECTRICALLY CONDUCTIVE MATERIAL. YOU MAY WISH TO CONTACT ENERFJN 
CONCERNING MEASURES YOU CAN TAKE TO PROTECT YOUR METALLIC PIPE FROM 
THE EFFECTS OF OUR CATHODIC PROTECTION SYSTEM. IF YOUR UTILITY LINE 
IS MADE OF PLASTIC PIPE, IT WILL NOT BE AFFECTED BY OUR CATHODIC 
PROTECTION SYSTEM. 

15.RESTORATJON OF THE SURFACE AFTER PROJECT COMPLETION REQUIRES SEED 
WITH FERTILIZER AND MULCHING COVER TO RESTORE GROUND COVER AND 
PREVENT EROSION. SEED BLANKETS, SEED MATS AND SODDING ARE PREFERRED TO 
SEEDING. 

ELECTRICAL, FIBER OPTIC AND COMl,lJNICATION CABLE CROSSINGS 
16.WHEN APPROVED BY ENERFJN, ALL ELECTRICAL, FIBER OPTIC AND 

COMMUNICATION CABLES CROSSING BELOW <PREFERRED> AN ENERFIN PIPELINE 
SHOULD BE ENCASED IN A HIGH DENSITY POLYETHYLENE !HOPE> CASING, 
WHICH WILL BE LARGE ENOUGH TO ENCASE ALL COLLECTION SYSTEM HIGH 
VOLTAGE WIRES, EACH IN A PROTECTIVE CONDUIT, AND ANY REQUIRED FIBER 
OPTIC CABLES, IN THEIR INDIVIDUAL CONDUITS. THE BORE UNDER THE 
PIPELINE WILL BE A MINIMUM OF TWENTY-FOUR 124> INCHES FROM THE 
BOTTOM OF THE PIPELINE TO THE TOP OF THE HOPE CASING AND LARGE 
ENOUGH IN DIAMETER TO INSTALL ONE HDPE CASING PER CIRCUIT. THE 
CASING WILL EXTEND THE ENTIRE WIDTH OF THE RIGHT-OF-WAY. 

17.WHEN APPROVED BY ENERFIN, ALL ELECTRICAL, FIBER OPTIC, AND 
COMMUNICATIONS CABLES CROSSING ABOVE AN ENERFIN PIPELINE SHOULD BE 
CASED ACROSS THE WIDTH OF ENERFIN'S RIGHT-OF-WAY AND COVERED WITH 
CONCRETE SIX <6> INCHES TO EIGHT (8> INCHES THICK AND A MINIMUM 
WIDTH OF SIX <6> INCHES ON EACH SIDE AND ABOVE THE CONDUIT. 

PIPELINE CROSSINGS 
18.PERMANENT ABOVEGROUND MARKERS IDENTIFYING THE CROSSING PIPELINE OR 

UTILITY SHALL BE INSTALLED AND MAINTAINED AT THE LIMITS OF 
ENERFIN'S RIGHT-OF-WAY AND/OR AT THE CROSSING. 

19.JF IT IS IMPRACTICAL TO INSTALL AND MAINTAIN ABOVEGROUND MARKERS 
DUE TO THE CROSSING LOCATION, PLASTIC MARKER TAPE SHALL BE 
INSTALLED BELOW CULTIVATION LEVEL AND OVER ENERFIN'S PIPELINE, 
EXTENDING THE WIDTH OF THE RIGHT-OF-WAY. 

20.AN APPROVED CROSSING ABOVE AN ENERFIN PIPELINE WILL NEED TO CLEAR 
ENERFIN'S PIPELINE BY TWENTY-FOUR <24> INCHES AND REQUIRE A 
CROSSING AGREEMENT TO BE EXECUTED BETWEEN THE PARTIES. 

BORE CROSSINGS 
21.BORED CROSSINGS WITH A CLEARANCE OF TEN (10> FEET OR LESS WILL 

REQUIRE THE INSTALLATION OF PEEPHOLES ON BOTH SIDES OF ENERFIN'S 
PIPELINE OR A WINDOW, TWO (2> FEET BELOW THE DEEPEST ENERFIN 
PIPELINE, AT THE POINT OF INTERSECTION SO AS TO VIEW THE DRILL STEM 
CLEARANCE PRIOR TO CROSSING THE ENERFIN PIPELINE. 

HYDRO-VAC EXCAVATION 
22.HYDRO-EVACUATION (HYDRO-VAC> MAY BE REQUIRED IN SOME SITUATIONS TO 

REDUCE THE RISK OF DAMAGE TO A PIPELINE IF SO DEEMED BY ENERFIN. 
23.GROUNDING OF THE VACUUM TRUCK AND WAND JS REQUIRED AND SHOULD BE 

TESTED. DOWNWIND VENTING OF THE VACUUM TRUCK IS REQUIRED. 
24.THE WATER WAND TIP IS TO BE AN OSCILLATION TYPE (CIRCULAR PATTERN> 

TO PREVENT A CONCENTRATED WATER STREAM; STREAM NOZZLES ARE NOT 
ALLOWED. 

25.THE VACUUM WAND TIP MUST HAVE A NEOPRENE OR EQUIVALENT TIP TO 
PREVENT DAMAGE TO THE PIPELINE COATING AND SURROUNDING STRUCTURES. 

26.IF THE EXCAVATION SITE IS SUSPECTED TO CONTAIN HYDROCARBON-IMPACTED 
SOIL, A PLAN MUST BE DEVELOPED UPFRONT BY THE EXCAVATOR FOR 
TESTING AND DISPOSAL OF SOIL/WATER SLURRY <E.G., LINED ROLL-OFF 
BIN>. 

27.0THER AFFECTED UTILITY AND PIPELINE COMPANIES SHOULD BE INFORMED IN 
ADVANCE OF INTENT TO USE HYDRO-VAC TO IDENTIFY ANY LIMITATIONS. 

FENCE POST/UTILITY POLES 
ZS.FENCE POSTS, WHERE PERMITTED BY ENERFIN, SHALL NOT BE PLACED WITHIN 

FOUR C4> FEET OF THE PIPELINE<S>. UTILITY POLES AND GUY WIRES SHALL 
NOT BE PLACED WITHIN ENERFIN'S RIGHT-OF-WAY OR WITHIN EIGHT CS> 
FEET OF ENERFJN'S PIPELINE CS>. 

GENERAL GUIDELINES 
29.ALL HEAVY EQUIPMENT WILL HAVE A SPOTTER WITH IT AT ALL TIMES WHILE 

WORKING IN ENERFIN'S RIGHT-OF-WAY, 
30.MECHANICAL EXCAVATION WILL CEASE ONCE THE EARTH HAS BEEN REMOVED TO 

WITHIN EIGHTEEN C18> INCHES OF ENERFJN'S PIPELINE. THE TOLERANCE 
ZONE WILL INCREASE TO TWENTY-FOUR C24> INCHES AT KNOWN 
APPURTENANCES AND AT ALL VALVE/STOPPLE SITES UNTIL THE APPURTENANCE 
IS EXPOSED. IF ENERFJN DEEMS IT NECESSARY, THE EXCAVATOR SHALL 
INSTALL A BAR ACROSS THE TEETH OF THE BUCKET DURING EXCAVATION. 

31.SHOVELS WILL BE USED TO MANUALLY CLEAN THE AREA ABOVE AND BELOW THE 
LINE. AFTER THE LINE HAS BEEN INITIALLY LOCATED, THE LINE SHALL BE 
KEPT VISIBLE TO THE EQUIPMENT OPERATOR DURING THE EXCAVATION 
PROCESS. MECHANICAL DIGGING WILL NOT BE ALLOWED CLOSER THAN SIX <6> 
INCHES FROM THE SIDE AND BOTTOM OF THE PIPELINE AFTER THE LINE HAS 
BEEN EXPOSED PER THE ABOVE PROCEDURE. 

32.EXCAVATION TO INITIALLY EXPOSE THE PIPELINE SHALL BE PARALLEL WITH 
THE PIPELINE UNLESS THERE ARE NO OTHER OPTIONS. 

33.NO EXCAVATIONS SHALL BE MADE ON LAND ADJACENT TO THE PIPELINE THAT 
WILL IN ANYWAY IMPAIR OR WITHDRAW THE LATERAL SUPPORT AND CAUSE ANY 
SUBSIDENCE OR DAMAGE TO THE PIPELINE. SHEET PILING MAY BE REQUIRED. 

34.CROSSJNGS SHALL ALLOW ENERFIN'S PIPELINE CS> TO BE LOWERED IN THE 
FUTURE TO OBTAIN RECOMMENDED DEPTH FOR NEW CONSTRUCTION. ANY 
CHANGE IN THE SURFACE GRADE OR ELEVATION OVER OR ALONG THE 
PIPELINE(S) AND RIGHT-OF-WAY MUST BE APPROVED IN ADVANCE. 

35.TEMPORARY CROSSINGS FOR LOGGING ACTIVITIES WILL BE LIMITED TO 
THIRTY-TWO (32> FEET IN WIDTH AND AS NEAR PERPENDICULAR AS POSSIBLE. 

a. ORANGE TEMPORARY CONSTRUCTION FENCING ONT POSTS SHALL BE 
INSTALLED PARALLEL AND ADJACENT TO SAID PIPELINE TO DISCOURAGE 
DRIVING AROUND DESIGNATED CROSSINGS. 

b. DESIGNATED CROSSINGS WILL BE A MINIMUM OF FIVE (5) FEET OF COVER 
ACROSS THE PIPELINE ROW AND WILL INCLUDE TEMPORARY FENCING. 

c. INSTALLATION OF TEMPORARY FENCES WILL BE COORDINATED WITH ENERFIN 
PERSONNEL. NO FENCING SHALL BE INSTALLED UNTIL POST LOCATIONS ARE 
IDENTIFIED AND APPROVED BY ENERFIN. 

36.ALL BACKFILL ON ENERFIN'S RIGHT-OF-WAY SHALL BE MECHANICALLY 
COMPACTED TO THE TOP OF THE PIPELINE<S> AFTER REMOVAL OF WATER AND 
TRASH. GEO-GRIDS AND/OR GEO-BLANKETS ARE TO BE CONSIDERED ON FILL 
MATERIAL THAT WILL NOT HOLD FIRM COMPACTION. 

37.IF ENERF!N'S LINE IS EXPOSED DURING THE EXCAVATION, THE EXCAVATION 
WILL BE MADE SAFE FOR ENTRY AND LEFT OPEN UNTIL ENERFJN INSTALLS 
TEST LEADS. 

38.CONSTRUCTOR SHALL OPERATE EQUIPMENT THAT IS IN GOOD WORKING 
CONDITION, CONDUCIVE TO A SAFE WORKING ENVIRONMENT, WHILE WORKING ON 
OR NEAR ENERFIN'S FACILITIES. ENERFIN'S REPRESENTATIVE SHALL HAVE 
THE AUTHORITY TO REJECT THE USE OF EQUIPMENT TO EXCAVATE ENERFIN'S 
FACILITIES IF, IN THEIR OPINION THE EQUIPMENT IS UNSUITABLE TO 
PERFORM THE EXCAVATION IN A SAFE AND PRUDENT MANNER. 

SUBMISSION ADDRESS 
39.NOTICES, INQUIRIES AND DETAILED CONSTRUCTION PLANS WILL BE 

SUBMITTED TO: 
Enerfin Resources Company 
Attn: Contract Management and Administration 
1001 South Dairy Ashford Road, Suite 220 
Houston, TX 77077 
Phone: 71 3-888-8600 
Fax: 713-888-8629 
Emo i I: CaotcoctMonooemeot@eoec f i o com 

REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

LLC 

FORT BEND PARKWAY TOLL ROAD 

UTILITY 
GENERAL NOTES 

PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 5D 
CHECKED BY: nu._ _______________________________________________________________________________________________ .,_ _____ ..._ ___ ._ _______ _,_ ____ _, 
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SHEET    OF 

CHECKED BY:
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DESIGNED BY:

DRAWN BY:

20219xNUMBER

PROJECT

SHEET NO.:

DATE: 10/11/2023

PLACE HOLDER

1 1

ENTRANCE RAMP 1A
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QUANTITIES

SUMMARY OF REMOVAL

SCALE: 1"=150'

*

 ITEMS REMOVAL OFSUMMARY

LOCATION 104 104 104 105 479 479 496 496 550 610 644 690 6027

6001 6009 6021 6008 6005 6006 6002 6007 6003 6007 6076 6021 6009

 (PAV)CONC

REMOVING

(RIPRAP)

CONC

REMOVING

(CURB)

CONC

REMOVING

 (6")PAV

 ASPHAND

 BASESTAB

REMOVING

 BOX)VALVE

(WATER

MANHOLES

ADJUSTING

(CAP)

INLET

ADJUSTING

(INLET)

 STRREMOV

(PIPE)

 STRREMOV

(REMOVE)

FENCE

 LINKCHAIN

E)

(SHOE-BAS

 ASMIL

 RDREMOVE

SUP&AM

 SNRD

 SMREMOVE

POLES

 TIMBEROF

REMOVAL

(ADJUST)

BOX

GROUND

SY SY LF SY EA EA EA LF LF EA EA EA EA

 2 OF 1SHEET 2257 189 720 2257 2 1 1 60 4 5 1

 2 OF 2SHEET 446 315 446 4 1 14 439 2 1 2

 TOTALSPROJECT 2703 189 1035 2703 6 1 2 14 499 4 7 1 3

  POTENTIAL NECESSARY CONDUIT LONGER THAN 1 FT TO BE SUBSIDIARY TO ITEM 6027.
* BID ITEM 6027-6009 GROUND BOX (ADJUST) PERTAINS TO THE ADJUSTMENT OF EXISTING 4'X4'X4' COMMUNICATION (COMM) AND POWER (PWR) PULL BOX DEPICTED IN REMOVAL SHEETS.
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7

 

QUANTITIES

SUMMARY OF TRAFFIC CONTROL

SCALE: 1"=150'

* *

* FOR CONTRACTOR'S INFORMATION ONLY. PAID FOR BY ITEM 508-6001 CONSTRUCTING DETOURS.

**

 ITEMS CONTROL TRAFFIC WORKZONE OFSUMMARY

LOCATION 110 132 292 340 403 502 508 512 512 512 545 545 545 662 662 662 662 6001 6185

6001 6006 6002 6103 6001 6001 6001 6001 6025 6049 6003 6005 6007 6060 6063 6071 6095 6002 6002

(ROADWAY)

EXCAVATION

  (TY C)

(DENS CONT)

  (FINAL)

EMBANKMENT

64)

 2)(PG(GR

 BASESTAB

ASPHALT

PG64-22

 SAC-ATY-D

HMA(SQ)

D-GR

SHORING

SPL

TEMPORARY

HANDLING

TRAFFIC

 ANDSIGNS

BARRICADES,

DETOURS

CONSTRUCTING

1)

SLOPE)(TY

INST)(SGL

 &(FUR

 CTBPORT

 1)SLP)(TY

L(MOVE)(SG

 CTBPORT

SLP)(TY 1)

   (SGL

 (REMOVE)

 PORT CTB

RESET)

 &(MOVE

ATTEN

 CUSHCRASH

(REMOVE)

ATTEN

 CUSHCRASH

(N)(TL3)

(INSTL)(L)

ATTEN

 CUSHCRASH

)(W)4"(BRK

 REMOVMRK

 PAV ZNWK

)(W)4"(SLD

 REMOVMRK

 PAV ZNWK

)(W)8"(SLD

 REMOVMRK

 PAV ZNWK

)(Y)4"(SLD

 REMOVMRK

 PAV ZNWK

SIGN

MESSAGE

ECHANGEABL

PORTABLE

)(STATIONARY

TMA

CY CY TON TON SF MO SY LF LF LF EA EA EA LF LF LF LF EA DAY

18

 1 Sheet 1Phase 52 432 876 109 2062 1327 1020 2 160 910 1715 910 2

 2 Sheet 1Phase 722 20

 1 Sheet 1 STEP 2Phase 270 1020 2 1096 902 1006

 2 Sheet 1 STEP 2Phase 2

 1 Sheet 2 STEP 2Phase 1290 565

 2 Sheet 2 STEP 2Phase

 TOTALSPROJECT 52 432 876 109 2062 18 1327 1290 1020 1290 2 2 2 160 2006 2617 3203 2 20
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QUANTITIES

SUMMARY OF ROADWAY

 ITEMS ROADWAY OFSUMMARY

LOCATION 100 110 132 260 260 276 292 360 360 420 422 432 432 450 450 529 529 540 544 550 3021

6002 6001 6006 6006 6012 6224 6017 6006 6045 6043 6019 6003 6045 6023 6062 6005 6011 6006 6001 6009 6001

ROW

PREPARING

(ROADWAY)

NEXCAVATIO

 C)CONT)(TY

NS(FINAL)(DE

EMBANKMENT

 (6")MATL)

(EXST

 TRTLIME

 QK(DRY)OR

QK)(SLRY)

 OROM

LIME(HYD,C

4)(6")

 E)(GRN)(TY

 (CLMX)

TRT(PLNT

CEM

64)

 4)(PG(GR

 BASESTAB

ASPHALT

(12")

CRCP)

 -REINF

(CONT

 PVMTCONC

TRK)(15")

TREINF)(FAS

(CONT

 PVMTCONC

(FOOTING)

 CONC CCL
 SPANSLAB

IN)

(CONC)(6

RIPRAP

IN)

STRIP)(4

(MOW

RIPRAP

SSTR)

 (TYRAIL

)SSTR)(MOD

 (TYRAIL

II)

 (TY(MONO)

 CURBCONC

(DOWEL)

 CURBCONC

)(THRIE-BEAM

 TRANSFEN

 GD BEAMMTL

(INSTALL)

TTREATMEN

END

GUARDRAIL

(BARB TOP)

   (6)

(INSTALL)

  FENCE

CHAIN LINK

STERMINAL

PAVEMENT

FLANGE

WIDE

STA CY CY SY TON SY TON SY SY CY CY CY CY LF LF LF LF EA EA LF LF

 3 OF 1SHEET

 3 OF 2SHEET 10.4 693 11468 2902 39.2 2902 160 2514 34 43 145 539 60 48

 3 OF 3SHEET 12.6 1171 7146 2086 28.2 2086 115 1807 749 15.6 11.6 8 38 312 145 358 2 2 710

 TOTALSPROJECT 23 1864 18614 4988 67.4 4988 275 4321 749 15.6 11.6 42 81 457 145 358 539 2 2 770 48
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SUMMARY OF RETAINING WALL ITEMS 
Lv1..A I JUN • 132 132 400 

6006 6035 6001 

EMBANKMENT EMBANK <F !NAU 
<FINAU <DENS <DC> <TY STRUCT EXCAV 
CONT> <TY C> E> <CSBE> 

CY CY CY 

RETAINING WALL A 3476 304 
RETAINING WALL B 3699 218 
RETAINING WALL C 1840 164 
RETAINING WALL D 1637 54 

RETAINING WALL AB 530 
RETAINING WALL CD 481 

PROJECT TOTALS 10652 1011 740 

FOR CONTRACTOR'S INFORMATION ONLY. 

423 450 
6001 6023 

RETAINING WALL 
<MSE> RAIL <TY SSTR> 

SF LF 

11016 543 
11589 693 
61 76 
5553 357 
445 
416 

35195 1593 

450 
6062 

RAIL <TY 
SSTR> <MOD> 

LF 

150 

407 

557 

• 556 
6006 

PIPE 
UNDERDRAINS 

<TY 6> (6") 

LF 

724 
714 
413 
397 
27 
27 

2302 

SEE SHEET 8, SUMMARY OF ROADWAY QUANTITIES, FOR ITEM 132-6006 EMBANKMENT <FINAL> (DENS CONT) <TY C) COMBINED QUANTITY. 
ITEM 556-6006 PIPE UNDERDRA!NS <TY 6> <6") PAID FOR BY ITEM 423-6001 RETAINING WALL CMSE>. 

REV. DATE BY DESCR I PT JON 

AIG Tech 
Adva-~d 'nfnL' 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC F-20607 
l 500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 
ENTRANCE RAMP 1A 

SUMMARY OF RETAINING WALL 
QUANTITIES 

SHEET 1 OF 1 
PROJECT 
NUMBER 20219x 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

SHEET NO.: 9 

C:\AIG-Projec\wise\AIG Technical Services LLC\2 ! 06_f'BPkwy_BW8_Romp\07 _CAD_GIS\02_Shee\s\20219x_CBC_AIG_RW_QUANII flE.S_0l .dgn 
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SUMMARY OF DRAINAGE ITEMS 
LOCATION 110 400 400 400 402 420 

6002 6001 6005 6009 6001 6009 

CEMENT TRENCH 
EXCAVATION STRUCT CEM STABIL STAB EXCAVATI CL A CONC 

<CHANNEL> EXCAV BKFL BACKFILL ON <COLLAR> < INLET OR PROTECT! 
MH> ON 

CY CY CY CY LF EA 

1 OF 3 
2 OF 3 560 410 58 
3 OF 3 223 165 46 

LATERALS 
LAT 2 22 16 8 
LAT 4 
LAT 6 
LAT 8 30 23 6 

LAT 10 17 14 6 
LAT 12 9 7 6 

CULVERT LAYOUT 1181 201 9 77 2 

DETENTION POND A 5242 329 97 160 

PROJECT TOTALS 5242 2371 933 139 237 2 

• FOR CONTRACTOR INFORMATION ONLY. 

SUMMARY OF DRAINAGE ITEMS 
LUCA I ION 467 467 467 467 467 

6388 6394 6395 6418 6474 

SET < TY I I> SET<TYII> SET <TY II> SET <TY II> SET <TY II> 
C24 IN> <24 IN> <24 IN> (30 IN> (48 IN> 

CRCPl <3: 1 > CRCP> (6: 1 > CRCP> (6: 1 > CRCP> C3: 1 > CRCP> C3: 1 l 
<C> <C> <Pl <Pl <Cl 

EA EA EA EA EA 

1 OF 3 
2 OF 3 
3 OF 3 

LATERALS 
LAT 2 
LAT 4 
LAT 6 
LAT 8 

LAT 10 
LAT 12 

CULVERT LAYOUT 2 

DETENTION POND A 2 

PROJECT TOTALS 3 2 2 2 

432 464 464 464 465 465 465 
6002 6005 6010 6019 6170 6172 6173 

RIPRAP RC PIPE <CL RC PIPE <CL RC PIPE (CL INLET INLET MANH <CONC> <5 I I I> C24 IN> I I I> <48 IN> IV> (30 IN> CCOMPU (TY <COMPU CTY (COMPU CTY A) IN> AZ> AZR2G> 

CY LF LF LF EA EA EA 

665 5 
610 4 

33 

44 
47 
89 

5 153 

160 

5 1488 153 160 10 3 

465 465 465 
6176 6177 6340 

INLET INLET 
(COMPU ( INLET (COMPU 
CURB> <TY (COMPU ( <EXT> <TY TY AZ2G> Cl> CI> 

EA EA EA 

2 4 

2 2 4 

465 
6545 

INLET (STG 
I I> <TY AD> 

EA 

REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC F-20607 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 
ENTRANCE RAMP 1A 

SHEET 1 
PROJECT 
NUMBER 

SUMMARY OF DRAINAGE 
QUANTITIES 

OF 1 

20219x 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 10 
CHECKED BY: 
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Sut.'MARY OF ILLUMINATION ITEMS 
Lu1.,A I JUN 416 610 

6029 6104 

DRILL IN RD IL SHAFT 
!RDWY ILL (U/Pl (TY 
POLE> !30 1 J (150W 

IN> EQJ LED 

LF EA 

SHEET 1 OF 2 8 1 
SHEET 2 OF 2 16 

PROJECT TOTALS 24 1 

610 610 618 618 
6198 6?14 6046 6047 

IN RD IL IN RD IL CONDT CONDT 
CTY SA> CTY SA> (PVC> 
408-8 40T-8 CPVCl (SCH 80) 

(250W EQl (250W EQJ CSCH 80> (2") 
LED LED 

(2") !BORE> 

EA EA LF LF 

4 1 960 55 
1 2 735 

5 3 1695 55 

618 618 620 620 
6066 6070 6007 6008 

ELEC ELEC CONDT 
(RM) (1 CONDT CONDR CONDR 
1 /4" J !RMJ (2"J (NO.BJ !NO. BJ 

BARE INSULATED 

LF LF LF LF 

50 45 1106 2320 
735 1470 

50 45 1841 3790 

624 628 
6002 6045 

GROUND BOX ELC SRV 
TY A TY A 240/480 (122311 JW 060!NSJS /APRON S!E>SP!Ol 

EA EA 

1 1 

1 1 

REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 

F-20607 

SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 
ENTRANCE RAMP 1A 

SUMMARY OF ILLUMINATION 
QUANTITIES 

SHEET 1 OF 1 
PROJECT 
NUMBER 20219x 

DESIGNED BY: DATE: 5/19/2023 

CHECKED BY: 

SHEET NO.: 11 
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:::l Vl <[ 

0 [D 

>-
<[ 
_J 

3 IA 42•87 PURPLE 

Wrl!TE 

IEXT 

RELOCATE EXISTING LARGE SIGN 

SIGI\ 
DIMENSIONS 

( FT) 

12.5'x 3.0' 

12.5'x 4.0' 

636 636 
16002) 16003) 

Vl 
z 
o
-o 
Vl 

>--
2 f-
:::i -
_J 

<[ 

SF 

Vl 
z 
Cl-
-o 
Vl 

>-
2 f--
:::i-
_J 

<[ 

SF 

SUMMARY OF LARGE SIGNS 

f--
z 
:::J 
0 
2 

w 
(L 

>-
f--

647 
(6001) 

*INSTALL LRSS 
ISTRUCT STU 

416 

DRILL 
SHAFT 

FND 

16015) (6018) 

r---~-------~--------1 INO~- (SI CN 
LENGTH IFT) TOTAL REINF) MTS) 

SIZE LEFT CENTER RIGHT WEIGHT 112 ") 124 ") 

POST POST POST LBS LF LF 

0 
z 
f-- 0 w 
w z 
:r: STATION 
Vl z NO. 

TYPE 
l'.) 

f--
:::l Vl 
0 
>-
<[ 
_J 

320 W6X9 I 4. 5 15.8 318.4 16 

* POST LENGTHS SHOW~i DO ~IOT INCLUDE STUB 
LENGTHS BUT THE TOTAL WEIGHT :NCLUDES 
STUB POSTS, BASE CO~INECT I ON PLATES & 
STIFFENERS, FRICTION FUSE fL 's AND ALL 
HIGH STRENGTH BOLTS, NLJTS AND WASHERS. 

0 
z 
:::lcr: 
00 
cr: _J 

00 
i".;u 
<[ 
[D 

636 636 
16002) 16003) 

Vl Vl f--

SIGN z z z 
o- Cl- :::l 

TEXT DIMENSIONS -o ~o 0 
(FT) Vl C0 2 

>- >-
2 f-- 2 f-- w 
:::i- :::i- (L 

_J 
:;;;'. 

>-
<[ f--

SIZE 

SF SF 

7 5 5 0 0 

G)2D14 TxDOT 

647 416 
(6001) DRILL 

SHAFT 

* 
INSTALL LRSS 

FND 

(STRUCT STU 16015) (6018 

INON- !SIGN 
LENG TH I FT) TOTAL REINF) MTS) 

LEFT CENTER RIGHT 
WEIGHT 11 2") I 24") 

POST POST POST LBS LF LF 
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SUMMARY OF PAVEMENT MARKING ITEMS 
LUl-A I ION 658 658 

6067 6068 

INSTL DEL INSTL DEL 
ASSM ASSM 

(D-DWl SZ CD-DY> SZ 
1 <BRFl GF2 1 CBRFl GF2 

EA EA 

SHEET 1 OF 3 
SHEET 2 OF 3 
SHEET 3 OF 3 3 3 

PROJECT TOTALS 3 3 

658 
6069 

INSTL DEL 
ASSM 

W-SW> SZ 
<BRF > CTB 

<BR> 

EA 

9 
7 

16 

658 666 666 666 666 
6070 6036 6054 6078 6225 

INSTL DEL REFL PAV REFL PAV REFL PAV ASSM 
(D-SY> SZ MRK TY I MRK TY I MRK TY I PAVEMENT 
<BRF> CTB CW) 8" CSLDl CW) CARROW> CW> CWORD> SEALER 6" 

<BR> ClOOMIU C 1 OOMIU C 1 OOMIU 

EA LF EA EA LF 

990 1150 
9 187 2740 
7 548 2 1867 

16 1725 2 2 5757 

666 666 666 666 666 668 672 677 678 
6226 6231 6232 6309 6321 6010 6010 6003 6002 

RE PM W/RET RE PM W/RET PREFAB PAV PAVEMENT PAVEMENT REFL PAV ELIM EXT PAV SURF PAVEMENT SEALER SEALER REQ TY I REQ TY I MRK TY B MRKR TY PAV MRK & PREP FOR SEALER 8" CARROW) CWORDl CWl6" CSLD) CY) 6" CSLDl CW> C6"l C 11-C-R MRKS C8"l MRK C6" l ClOOMIU ClOOMIU BRKlCNTST 

LF EA EA LF LF LF EA LF LF 

990 1150 51 990 1150 
187 1100 1640 0 11 187 2740 
548 2 666 926 275 55 548 1867 

1725 2 2 2916 2566 275 117 1725 5757 

t -:,.'-' . .._,· ... •/1✓: 
-~ ~ '{:;'v :,·, /'~ 
en ~ <i.-) • :·-~r~ <, '1;, I I I .- .cu) '\ 

~ ~- 75500 i 
i :: ' !' 

678 678 678 
6004 6009 6016 

PAV SURF PAV SURF PAV SURF 
PREP FOR PREP FOR PREP FOR 
MRK C8" l MRK MRK CWORD> CARROW) 

LF EA EA 

990 
187 
548 2 

1725 2 2 
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SUMMARY OF EROSION CONTROL ITEMS 
LUl-A I JUN 162 

6002 

BLOCK 
SODDING 

SY 

SHEET 1 OF 2 8200 
SHEET 2 OF 2 3800 

PROJECT TOTALS 12000 

162 164 
6003 6055 

BONDED FBR 
STRAW OR MTRX SEED 

HAY MULCH <TEMP) CWA 
RM> 

SY SY 

8200 4100 
3800 1900 

12000 6000 

164 166 168 506 
6056 6001 6001 6002 

BONDED FBR ROCK 
MTRX SEED VEGETATIVE FILTER 

FERTILIZER DAMS <TEMP> !CO WATERING C INSTALL> OU <TY 2) 

SY AC MG LF 

4100 1. 69 202.80 30 
1900 o. 79 94.80 

6000 2.48 297.6 30 

506 506 506 506 506 
6011 6020 6024 6038 6039 

ROCK CONSTRUCTION 
FILTER EXITS CONSTRUCTION TEMP SEDMT TEMP SEDMT 

EXITS CONT FENCE CONT FENCE DAMS C INSTALL> CTY !REMOVE) C INST ALU !REMOVE> !REMOVE> 1) 

LF SY SY LF LF 

30 224 224 2160 2160 
112 112 2620 2620 

30 225 225 4780 4780 

506 506 
6041 6043 

BIODEG BIODEG EROSN CONT EROSN CONT LOGS 
CINSTL> LOGS 

C 12" l !REMOVE l 

LF LF 

520 520 
630 630 

1150 1150 

7 5 5 0 0 
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--- FORT BEND PARKWAY 

REMOVE CONCRETE 
RIPRAP (26 SY> 

REMOVE CONCRETE 
PAVEMENT 12257 SY> 

REMOVE CONCRETE 
CURB (192 LFl 

. -, gNJ,E!;lPQINT ,Ne it RAM:-lA STA 25•67. 27 
' '-~ EXIST R. O. W.' RCY 47.34 LT 

'Q:,; ------- ~ 

<?, __ ----~--

-1-

REMOVE CONCRETE 
R!PRAP (163 SY> 

HILLCROFT AVE 

1 
• • ~ • • ,, • • !' r••• •. •~· ~••·~ = =•~-';-~ •!·: !: 

F<:>_RT __ BE_ND PARKWAY 

BEGIN RAMP CONSTRUCTION 
it RAMP - IA STA 22•09 . 32 

REMOVE ASPHALT -
BASE 12257 SY> 

it RAMP-IA STA 28•09 . 16 
47 . 33' LT 

--- - - --- . --- ---- -- - - CAP EXIST INLET -

---- ·-- -· - --
ADJUST - - --

- -- EXIST 4 ' X4 ' X4' 
!COMM> PULL BOX -

c::::;) 

it RAMP-IA STA 30•95 . 55 
34 . 27 ' LT 

,,, njr i: ... , 
i UJ: 

-;:: ; u 
EXIST 4 ' X4'X4' 
ICOMM l CPWRl 
PUL L BOX ES 
TO REMAIN ! 

~ 0 
I{) 
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LEGEND 

REMOVE CONCRET E PAV EMENT 
AND ASPHA L T BASE 

REMOVE CONC RIPRAP 

REMOVE CONC . CURB 

REMOVE CHANLINK FENCE 

REMOVE STR . CPIPEl 

KEYED NOTES 

0 REMOVE RD IL ASM Cl EA> 

0 REMOVE SM RD SN SUP 8, AM 

G) REMOV E STR . C INLET> (1 EA> 

0 APPROXIMATE LOCATION OF BURIED WATER 
VALVE BOXES . CONTRACTOR TO LOCATE 
AND ADJUST TO GRADE (6 TOTAL> . 

0 25 50 1 00 
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REMOVE ASPHALT 
BASE (44 6 SY> 

- END RAMP CONSTRUCTION 
~ RAMP - IA STA 39•89.96 

END PROJECT 

2. 00 ' RT CENTERPOINT E ___ _ __________ _ _________ _ __ ____ _ ________ 6"" PLA GAS Li 3 
~ RAMP - IA STA 41•75 . 31 
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TIMBER POLE 
TO BE REMOVED 

·· · -· - - --- - -V . G •. ELE.C. 

ADJUST 
EXIST 4' X4'X4 ' 
<COMM> IPWR> 
PULL BOXES 

___________ --" ~§ . I NL 

~ 
t·: _·.I 

- x- - - -

LEGEND 

REMOVE CONCRETE PAVEMENT 
AND ASPHALT BASE 

REMOVE CONC RIPRAP 

REMOVE CONC. CURB 

REMOVE CHANLINK FENCE 

REMOVE STR . <PIPE> 

KEYED NOTES 

CD REMOVE RD IL ASM 11 EA > 

0 REMOVE SM RD SN SUP & AM 

G) REMOVE STR . <INLET> 11 EA> 

0 APPROXIMATE LOCATION OF BURIED WATER 

REV . DATE 

VALVE BOXES . CONTRACTOR TO LOCATE 
AND ADJUST TO GRADE 16 TOTAL> . 

0 25 50 100 

SCALE: 1" • 100' 
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CONSTRUCTION GENERAL NOTES 

1. THE CONSTRUCTION TRAFFIC CONTROL SIGN, DEVICES, AND BARRICADES ON THESE DRAWINGS CONSTITUTE MINIMUM REQUIREMENTS AND ARE NOT INTENDED TO COVER SPECIAL CIRCUMSTANCES OR OTHER CONDITIONS THAT MAY ARISE DUE TO UNFORSEEN FIELD 
CONDITIONS. THE CONTRACTOR SHALL PLACE AND MAINTAIN SUFFICIENT ADDITIONAL SIGNS, BARRICADES, AND WARNING DEVICES TO WARN THE PUBLIC AND PROVIDE FOR THE SAFE MOVEMENT OF TRAFFIC AND THE CONSTRUCTION ZONE SAFETY WHERE PROJECT 
REQUIREMENTS ARE NOT FULLY SATISFIED BY THE STANDARDS SHOWN HEREON. "THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES" SHALL GOVERN . 

2. CONTRACTOR SHALL PROVIDE AND INSTALL ALL TRAFFIC CONTROL DEVICES IN CONFORMANCE WITH PART V[ OF THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES CT.M.U. T.C.D. >, MOST RECENT EDITION WITH REVISIONS, DURING THE ENTIRE 
CONSTRUCTION PERIOD. 

3. ALL SIGNS, MARKINGS AND TRAFFIC CONTROL DEVICES SHALL COMPLY WITH THE REQUIREMENTS OF THE LATEST VERSION OF THE TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND HIGHWAYS UNLESS SPECIFICALLY DIRECTED BY THE 
TRAFFIC ENGINEER OR SPECIFIED ON THE PLANS. 

4, 

5. 

6. 

7. 

8. 

9. 

10. 

BARRICADES, SIGNS, CHANNELIZING DEVICES, AND TRAFFIC HANDLING DEVICES AS SHOWN SHALL BE ADJUSTED TO FIT FIELD CONDITIONS, AS DIRECTED BY THE ENGINEER. 

NO LANES SHALL BE CLOSED DURING THE HOURS 7:00 AM TO 9:00 AM AND 4:00 PM TO 6:00 PM MONDAY THRU FRIDAY WITHOUT APPROVAL OF THE CITY TRAFFIC ENGINEER. 

NO WORK SHALL BE PERFORMED IN RESIDENTIAL AREA FROM 7:00 PM TO 7:00 AM, 

CONTRACTOR SHALL PROVIDE ACCESS TO ALL BUSINESSES ALONG THE PROJECT AT ALL TIMES DURING CONSTRUCTION UNLESS OTHERWISE AUTHORIZED SPECIFICALLY BY THE ENGINEER. 

ALL DRAINAGE SYSTEMS SHALL BE CONSTRUCTED BEGINNING AT THE DOWNSTREAN END AND PROCEEDING UPSTREAM. 

PROPER DRAINAGE OF EXISTING AND PROPOSED STORM SEWER SYSTEMS JS TO BE MAINTAINED THROUGHOUT CONSTRUCTION AT NO ADDITIONAL COST TO THE OWNER. 

IF THE CONTRACTOR CHOOSES TO USE A DIFFERENT METHOD OF "TRAFFIC CONTROL PLANS" DURING THE CONSTRUCTION THAN WHAT IS OUTLINED IN THE CONTRACT DRAWINGS, THE 
CONTRACTOR SHALL BE RESPONSIBLE TO PREPARE AND SUBMIT AN ALTERNATE SET OF TRAFFIC CONTROL PLANS TO THE COUNTY AND COORDINATE FOR APPROVAL TEN WORKING 
DAYS PRIOR TO IMPLEMENTATION. THESE PLANS SHALL BE DRAWN TO SCALE ON REPRODUCIBLE MYLARS AND SHALL BE SEALED BY A PROFESSIONAL ENGINEER LICENSED IN THE STATE OF 
TEXAS. TRAFFIC OPERATIONS DIVISION REPRESENTATIVE APPROVAL JS REQUIRED TO ACCEPT THE PROPOSED CHANGES. 

12. CONTRACTOR SHALL BE RESPONSIBLE FOR SECURING NECESSARY PERMITS PRIOR TO BEGIN CONSTRUCTION. 

12. CONTRACTOR SHALL BE RESPONSIBLE FOR ISSUING ALL WORK DIRECTIVES TO ALL SUB-CONTRACTORS, UTILITY COMPANIES, AND ALL OTHER ENTITIES PERFORMING CONSTRUCTION WORK 
ASSOCIATED WITH THE PROJECT. 

13. ACCESS TO DRIVEWAYS ADJACENT TO THE CONSTRUCTION WORK ZONE SHALL BE MAINTAINED AT ALL TIMES. ADDITIONAL CONES DELINEATORS MAY BE REQUIRED TO DELINEATE THE 
DRIVEWAY ACCESS ROUTE THROUGH THE CONSTRUCTION WORK ZONE. A MINIMUM OF ONE TRAVEL LANE SHALL BE MAINTAINED ACROSS THE DRIVEWAYS, UNLESS PRIOR WRITTEN APPROVAL 
JS OBTAINED FROM THE CITY OF HOUSTON PROJECT MANAGER 

SUGGESTED SEQUENCE OF CONSTRUCTION 
SUBSIDIARY ITEMS CPAYMENT FOR THIS WORK INCLUDED IN VARIOUS BID ITEMS> 

1. CONTRACTOR SHALL MAINTAIN ACCESS TO STREETS AND DRIVEWAYS AT ALL TIMES, UNLESS OTHERWISE APPROVED. 
2. CONTRACTOR SHALL MAINTAIN POSITIVE DRAINAGE AT ALL TIMES. THIS WORK WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE SUBSIDIARY TO THE VARIOUS BID ITEMS. 
3. NO TWO CONSECUTIVE INTERSECTIONS SHALL BE CLOSED TO TRAFFIC AT THE SAME TIME. 
4. CONTRACTOR TO STORE BARRIER ON SITE AT LOCATIONS APPROVED BY THE ENGINEER. 

INSTALL BARRICADES, SIGNS, AND TRAFFIC CONTROL DEVICES AS SHOWN FOR EACH PHASE. OR AS APPROVED BY THE ENGINEER. 

THE GENERAL SEQUENCE OF CONSTRUCTION JS DEFINED AS: 

PHASE 1 · STEP 1 CBEGJN TO STA 34+00 AND STA 34+00 TO END· SHEET 18 AND SHEET 19> 

TRAFF JC: 

1. INSTALL ADVANCED WARNING SIGNS AS SHOWN IN TCP LAYOUTS SHEET 2 OF PHASE 1. 
2. PLACE CHANNELIZING, TRAFFIC CONTROL DEVICES AND TEMPORARY SIGNS AS SHOWN ON PLANS. 
3. IN ADVANCE OF ANY CONSTRUCTION, PLACE EROSION CONTROL DEVICES FOR THE PROJECT AS DESCRIBED ON SEE "SW3P LAYOUTS" SHEETS. 
4. BETWEEN STA 18+30 TO STA 27+90, CLOSE EXISTING FORT BEND PARKWAY SB ENTRANCE RAMP OUTSIDE SHOULDER PER LIMITS SHOWN IN PLANS. 
5. BETWEEN STA 36+88 TO STA 41+75, MAINTAIN EXISTING TRAFFIC ON HILLCROFT AVE. ON MINIMUM 2·10' LANES. SHORT-TERM INSIDE LANE CLOSURE ALLOWED ONLY DURING WEEKEND, NON-PEAK HOURS. 

CONSTRUCT JON: 

1. BETWEEN STA 16+60 TO 26•60, CONSTRUCT EXISTING FORT BENT PARKWAY SB ENTRANCE RAMP TEMPORARY PAVEMENT WIDENING. Cl 1/2" ACP TY "D" SAC-A PG 64·22 OVER 12" ASPHALT STABILIZED BASE MATERIAL> 
2. BETWEEN STA 20+40 TO 25+22, CONSTRUCT TEMPORARY SPECIAL SHORING IN ACCORDANCE WITH PLAN. REFER TO SHEET NO. 18> 
3. BETWEEN STA 38•55 AND STA 41+75, CONSTRUCT THE FAST TRACK PORTION OF NEW FORT BEND PARKWAY SB ENTERANCE RAMP AND HILLCROFT AVE. USING SHORT-TERM INSIDE LANE CLOSURE DURING NON-PEAK HOURS 

FROM 9 AM TO 3 PM. BETWEEN STA 27•47 AND STA 39+16, CONSTRUCT PORTIONS OF THE NEW FORT BEND PARKWAY SB ENTRANCE RAMP PERMANENT PAVEMENT AND CONSTRUCT MSE 
4. BETWEEN STA 30•93 TO STA 31•98, CONSTRUCT CAREY CHASE BRIDGE. PLACEMENT OF BRIDGE BEAMS AND PERMANENT CONCRETE DECK SHALL BE DONE DURING WEEKEND PERIODS OF ROADWAY 

CLOSURES, AS APPROVED BY THE ENGINEER. THE DRAWINGS SHOW DETOUR PLAN AND TEMPORARY DETOUR SIGNS FOR THIS STEP OF WORK. 
5. TEMPORARY AND PERMANENT DRAINAGE CONSTRUCTION SHALL BE CONCURRENT WITH PHASE CONSTRUCTION. 

REV. DATE BY 

3/15/2023 

DESCRIPTION 

" D 
/ 

f 
PHASE 2 · STEP 1 CBEGJN TO STA 34+00 - SHEET 20 AND SHEET 21 > 

TRAFFIC: 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

0: 
I 

"' ;: 
m 
,( 
f 
Q. 

E 
I 

"' D 

1. BETWEEN STA 36+00 TO END, MAINTAIN HILLCROFT TRAFFIC ON EXISTING TWO LANES. 
2. SHIFT FORT BEND PARKWAY ENTRANCE RAMP TRAFFIC TO PREVIOUSLY CONSTRUCTED TEMPORARY RAMP AS SHOWN ON PLANS. 

CONSTRUCT ION: 

1. COMPLETE CONSTRUCTION OF NEW RAMP BETWEEN APPROXIMATELY STA 22•00 TO STA 27+47 INCLUDING REMAINING MSE WALL CONSTRUCTION. 
2. INSTALL PERMANENT SIGNING AND PAVEMENT MARKINGS. 

'.) 3. TEMPORARY AND PERMANENT DRAINAGE CONSTRUCTION SHALL BE CONCURRENT WITH PHASE CONSTRUCTION. \\••·',,. , . 
j ':\,,,, ,rs:~·t_,..., ' '! 

, PHASE 2 · STEP 2 CBEGJN TO STA 34+00 · SHEET 22) ~ .s:_; ~" .......... ._. ;/. 
~ -§_n..~ .. ···· ... -)~, 

-~ TRAFFIC: ~ ,$1 ;,, 

!-~: C10:NS~TARHU:NCF+TAJO!~Nc:~~~L~~o~~w'=!~~I~N~~A~~~s;~~~ ~~~T~A~~\:~:~-CHASE DRIVE TO NORTH OF s. GLEN WILLOW LANE, APPROXIMATELY STA 40•00. ,:s~b_!i.':.~ .--,i:~5:::;c-,5=.:~~o;:;o;.J. '== 
~ 3. PLACE CHANNELIZING AND TEMPORARY TRAFFIC CONTROL DEVICES AS SHOWN IN PLANS FOR THE CONSTRUCTION OF CURB. -

i ~ § 1. BETWEEN STA 25•60 TO 31+04, CONSTRUCT CURB. .,,._ ~ 
] 2. REMOVE THE EXISTING PAVEMENTS ALONG HILCROFT AVE. AS SHOWN ON PLANS. .,,._ -IT) rJn• ' · ~ 

3. INSTALL PERMANENT PAVEMENT MARKINGS. '~ . ·• ... ·.·. - ... :~ ~Lf 4. REMOVE BARRICADES, TEMPORARY SIGNS, AND TRAFFIC CONTROL DEVICES FROM PROJECT. ,~ -~ 
.!:::ch 5. PERFORM ALL REMAINING WORK AND CLEANUP OF PROJECT SITE. 'l/,-;,,.it~·-_. .. '\\"::~ 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

F-20607 

TRAFFIC CONTROL 
SEQUENCE OF CONSTRUCTION 

AND CONSTRUCTION GENERAL NOTES 
SHEET 1 OF 1 
PROJECT 
NUMBER 20219x 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 17 
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PROTEC ION 

PROP TEMP SPECIAL SHORING 

l I 
EXIST GROUND :ALONG TEMP 
SPECIAL SHORiNG 

EL 
STA 

I 

51 ' 
+82 , 64 

BEGIN EMP. PAV . 
AMP-IA TA 17•60, 

... 5. 8' LT 
BEGIN CTB 

G20 - 2 
36x18 

BEGIN@ 
I RAM -IA STA 17•55, 

END 
ROAD WORK 

0 

0 

0 

CW20-1D 
36x36 

ROAD WORK 
¢, NEXT 1 MILE 

NEXT 1 M[LE ¢ 

G20- l oT 
72x36 

BEGIN TEMP , SPECIAL SHORING 
I TSHBL O•OD 

I RAMP-IA STA 20•40 
.... ............. . 20 .. !!'>.' .. ~T. .... . . 

I RAMP- IA STA 19•22 , <==i 

I ················· ···+· ····························•·················· ···········•··········· ·· ········ ·········•·····························•···· ············ ················· ········· ················•······· ··············• · ········ .. · ·····• ................ ·< 0 . 2' RT R•4·~;8 : · · ·· ~ · ·················· ~ ··· · ···· 

N 

"' co 
<.D 

c- 0 0 °' - <.D a) -
<i "' <i _,; 
'"' <.!) '"' <.!) 

1•00 

N 0 
'1' N 

0 a) 

'"' 0 

a) " 

"' "' 

TEMP SPECIAL SHORING PROFILE 

CURVE INFO AT PC 1+34. 19 

a) 
(XJ 

-·-· - r-•-· -~--- · 

BEGIN@ · 
I RAMP - IA STA 17•10. 

14 , O' RT 

... 
· @ · 

l · RAMP-IA STA. L9.•.62, . 
. FORT BEND PARKWAY · o. 2· RT 

TEMP SPECIAL SHORING HORIZONTAL ALIGNMENT 
PI STAT ION 
DELTA 
DEGREE OF CURVE 
TANGENT 
LENG TH 
RADIUS 
PC STATION 
PT STATION 

2+54 . 19 
2° 54' 24 . 73" 
I O 12' 41, 51" 
119. 99 
239.93 
4, 729 , 21 
I +34 . 19 
3+74 , 13 

END TEMP . PAV. 

I RAMP- I A 

I RAMP-IA STA 26•63 
29 . 2' LT 

END CTB 
I RAMP-IA STA 25•67, 

21 . 4' LT 

END TEMP . SPECIAL SHORING 

<RT) 

G20-2 
36x18 

END@ 
BEGIN@ 

END 
ROAD WORK 

0 

I RAMP-IA STA 26•64, 
23 . 8 ' LT 
BEGIN DRUMS@ 45' C-C 

0 

0 

CW20-ID 
36x36 

ROAD WORK 
<;:, NEXT 1 MILE 

NEXT 1 MILE ¢ 

G20-loT 
72x36 

I RAMP-IA 

I RAMP-IA 

END@ 
STA 22•07, 
36.50' RT 

® 
STA 22 • 33 , 

0.2' LT 

PC 
I RAMP-IA STA 

22•74 . 23, 
29. 79 ' LT 

0 I TSHBL 3•82.64 

<:;> ·:~::~··-:·· 1p, __ ~A~~-~~-~--?-~;~~-3~l:,i7 ··-·· 
I"") 

N 

<( 
I
v') 

-- · .,.c:c: :,- · ;;;;.;,, cc. :.:.: ... . 

z 
(Tl 

N 
l.,J 
+ 

0 
0 

NOTES 

rzzJ 
ts2S2Sl 
CJ 
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D 

LEGEND 
PERMANENT ROADWAY AND BRIDGE CONSTRUCTION 
TH IS PHASE 

TEMPORARY PAVEMENT 
THIS PHASE 

COMPLETED PAVEMENT 

TCP DEVICE !DRUMS> 

PORTABLE SIGNS/ 
ARROW BOARD 

TYPE Ill BARR ICADE 

GROUND MOUNTED SIGN 

-===:E CTB W/REFLECTORS 

1l!HHlEt CRASH CUSHION ATTENUATOR ICCAI 

~ PROP DIRECTION OF TRAFFIC 

<==i EXIST TRAFFIC DIRECTION 

@ WK ZN PAV MRK REMOV <Wl 4" <SLDl 

@ WK ZN PAV MRK REMOV <Wl 4 " <BR Kl 

@ WK ZN PAV MRK REMOV (YI 4" <SLDI 

@ WK ZN PAV MRK REMOV (Yl 4" <BRK l 

® WK ZN PAV MRK REMOV<W14 " <DOT) 

® WK ZN PAV MRK REMOV <Yl 4" <DOT> 

@ WK ZN PAV MRK REMOV<Wl8 " (SLDl 

@ WK ZN PAV MRK REMOV <W> 24" ISLD> 

CD WK ZN PAV MRK REMOV (W) <WORD) 

Q) WK ZN PAV MRK REMOV <Wl <ARROW> 

WK ZN PAV MRK REMOV IREFLl 
TY 11-C-R 

WK ZN PAV MRK REMOV IREFLl 
TY 1-C 

0 25 50 I 00 
I . SEE SHEET 17 FOR 

CONSTRUCTION GENERAL NOTES. SCALE: I " a I 00' 

REV. DATE 

7 5 5 0 O 

··-·· z 
(Tl 

BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 

F-20607 
uJ z - 1- ♦ 

t I RAMPC 1A STA 26•75, ,~~~~~~~---'--L.......L..-'--<-.L......L._,'--<_L_L_L._~40<...J. ...... ~f--'""'"",,...+...1<:..-4..~ .L_L___.L.....,t.'.._L_L_L._...L....L_L.__L..,j (/l 
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BEGIN 

FORT .B~ND PARKWAY 

.-!·~-~-:: i! ! ;: ~!!!~ ~ - ~ 'E!..-; ! ~; i ~ i _£:_"; ;~ ~;: ! 

PERMANENT CONSTRUCT ION .. . . 
I RAMP - IA STA 27•47 . 

I 
· EN D CTB ·· ·· 

RAMP-IA STA 28•85, 
26. 2' LT . · 

BEGIN BRIDGE CONSTRUCTION 
STA 30•93 · 

REFER TO DETOUR SHEET 
<SHEET 26) 

EN D BRIDGE CONSTRUCTION 
· STA 31•98 

f . REFER TO DETOUR SHEE T 
.. ·.· ... ·.·.. I SHEET 26> 

>.F~p E><h k < 
/ ~MP 2 . 

L. 

C. 

l.,J 
..t:,, 

+ 
0 
0 

HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

TRAFFIC CONTROL 
PHASE 

BEGIN TO STA 34•00 

SHEET I OF 2 
PROJECT 
NUMBER 20219x 

DESIGNED BY : DATE : 

CHECKED BY : 

DRAW N BY: SHEET NO.: 

CHECKED BY : 
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FORTBENQ PARKWAY 

F_ORT BEND 

I 

i 
- i = 

PARKWAY 
' : 

! 

0 

2 

0 

, i 3 

f 

CW20-1D 
36x36 

ROAD WORK 
NEXT 1 MILE ¢ 

G20 - 1 bTR 
72x24 

i ~ RAMP-lA 
Pl 

STA 37•80 , 
39. O' LT 

END PERMANENT CONSTRUCTION 
~ RAMP - lA STA 41•75 , 

14 . O' RT 

PT 
X=3082276 . 5238 

Y= 13788829. 1552 
BEGIN DRUM@ 10' C-C 

BEGIN 
ROAD WORK © NEXT I MILE 

"'"' ADDRESS 
CITY 

STU( 

CONTRACTOA 

G20 - 5T 48x24 
G20 - 6T 48x30 

0 END 
ROAD WORK 

ENDlBl 
X = 308231 0. 1 06'3' 

Y=13788913 . 3652 

NOTES 

G20-2 
36x18 

(/') 

--I 
l> 

l> 
I 

l> 

1, SEE SHEET 17 FOR CONSTRUCTION GENERAL NOTES. 

LEGEND 

[ZZj 

~ 

PERMANENT ROADWAY AND BRIDGE CONSTRUCTION 
THIS PHASE 

• 
D 
1--1 

TEMPORARY PAVEMENT 
THI S PHASE 

FAST TRACK CONCRE TE 

TCP DEVICE CDRUMS> 

PORTABLE SIGNS/ 
ARROW BOARD 

TYPE Ill BARRICADE 

GROUND MOUNTED SIGN 

-==:a CTB W/REFLECTORS 

.... 
<:==, 

@ 

® 
© 
@ 

® 
® 
© 
® 
CD 
Q) 

® 
© 

REV . 

CRASH CUSHION ATTENUATOR ICCA> 

PROP DIRECTION OF TRAFFIC 

EXIST TRAFFIC DIRECTION 
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WK ZN PAV MRK REMOV CREFL> 
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WK ZN PAV MRK REMOV IREFL) 
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SHEET NO.:

TY I-C

WK ZN PAV MRK REMOV (REFL) 

TY II-C-R

WK ZN PAV MRK REMOV (REFL) 

WK ZN PAV MRK REMOV(W)(ARROW)

WK ZN PAV MRK REMOV(W)(WORD)

WK ZN PAV MRK REMOV(W)24"(SLD)

WK ZN PAV MRK REMOV(W)8"(SLD)

WK ZN PAV MRK REMOV(Y)4"(DOT)

WK ZN PAV MRK REMOV(W)4"(DOT)

WK ZN PAV MRK REMOV(Y)4"(BRK)

WK ZN PAV MRK REMOV(Y)4"(SLD)

WK ZN PAV MRK REMOV(W)4"(BRK)

WK ZN PAV MRK REMOV(W)4"(SLD)

EXIST TRAFFIC DIRECTION

PROP DIRECTION OF TRAFFIC

CRASH CUSHION ATTENUATOR (CCA)

CTB W/REFLECTORS

GROUND MOUNTED SIGN

TYPE III BARRICADE

ARROW BOARD

PORTABLE SIGNS/

TCP DEVICE (DRUMS)

COMPLETED PAVEMENT

THIS PHASE

TEMPORARY PAVEMENT

THIS PHASE

PERMANENT ROADWAY AND BRIDGE CONSTRUCTION
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PHASE 2 STEP 1 

TRAFFIC CONTROL PLAN 
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CW4-1R

36x36

CW20-1D
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NEXT 1 MILE

NEXT 1 MILE

ROAD WORK

NEXT 1 MILE
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ROAD  WORK
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END
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   BETWEEN STA 19+22 TO STA 22+74.

2. INSIDE SHOLDER REDUCES TO 1'

   CONSTRUCTION GENERAL NOTES.

1. SEE SHEET 17 FOR

          NOTES
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R=4682'

0.2' RT

| RAMP-1A STA 15+66,

BEGIN A

25.2' LT

| RAMP-1A STA 26+63,

BEGIN G

END A

| RAMP-1A STA 22+08

BEGIN PERMANENT CONSTRUCTION

28.0' LT

| RAMP-1A STA 29+12,

END DRUM @ 45' C-C

END C

| RAMP-1A STA 27+47

END PERMANENT CONSTRUCTION
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| RAMP-1A STA 29+96,

END DRUM @ 45' C-C
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BEGIN C

END G

20
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BEGIN CTB
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FORT BEND PARKWAY

STA 34+00 TO END

SETUP WILL REMAIN IN 

PLACE FROM PH 1 STEP 1.

   CONSTRUCTION GENERAL NOTES.

1. SEE SHEET 17 FOR

          NOTES

2. TRAFFIC CONTROL 
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PROJECT
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   CONSTRUCTION GENERAL NOTES.

1. SEE SHEET 17 FOR

          NOTES

TY I-C

WK ZN PAV MRK REMOV (REFL) 

TY II-C-R

WK ZN PAV MRK REMOV (REFL) 

WK ZN PAV MRK REMOV(W)(ARROW)

WK ZN PAV MRK REMOV(W)(WORD)

WK ZN PAV MRK REMOV(W)24"(SLD)

WK ZN PAV MRK REMOV(W)8"(SLD)

WK ZN PAV MRK REMOV(Y)4"(DOT)

WK ZN PAV MRK REMOV(W)4"(DOT)

WK ZN PAV MRK REMOV(Y)4"(BRK)

WK ZN PAV MRK REMOV(Y)4"(SLD)

WK ZN PAV MRK REMOV(W)4"(BRK)

WK ZN PAV MRK REMOV(W)4"(SLD)

EXIST TRAFFIC DIRECTION

PROP DIRECTION OF TRAFFIC

CRASH CUSHION ATTENUATOR (CCA)

CTB W/REFLECTORS

GROUND MOUNTED SIGN

TYPE III BARRICADE

ARROW BOARD

PORTABLE SIGNS/

TCP DEVICE (DRUMS)

COMPLETED PAVEMENT

THIS PHASE

TEMPORARY PAVEMENT

THIS PHASE

PERMANENT ROADWAY AND BRIDGE CONSTRUCTION

EXISTING ROW

EXISTING ROW
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PHASE 2 STEP 1

TRAFFIC CONTROL PLAN 
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   CONSTRUCTION GENERAL NOTES.

1. SEE SHEET 17 FOR

          NOTES

TY I-C

WK ZN PAV MRK REMOV (REFL) 

TY II-C-R

WK ZN PAV MRK REMOV (REFL) 

WK ZN PAV MRK REMOV(W)(ARROW)

WK ZN PAV MRK REMOV(W)(WORD)

WK ZN PAV MRK REMOV(W)24"(SLD)

WK ZN PAV MRK REMOV(W)8"(SLD)

WK ZN PAV MRK REMOV(Y)4"(DOT)

WK ZN PAV MRK REMOV(W)4"(DOT)

WK ZN PAV MRK REMOV(Y)4"(BRK)

WK ZN PAV MRK REMOV(Y)4"(SLD)

WK ZN PAV MRK REMOV(W)4"(BRK)

WK ZN PAV MRK REMOV(W)4"(SLD)

EXIST TRAFFIC DIRECTION

PROP DIRECTION OF TRAFFIC

CRASH CUSHION ATTENUATOR (CCA)

CTB W/REFLECTORS

GROUND MOUNTED SIGN

TYPE III BARRICADE

ARROW BOARD

PORTABLE SIGNS/

TCP DEVICE (DRUMS)

COMPLETED PAVEMENT

THIS PHASE

TEMPORARY PAVEMENT

THIS PHASE

PERMANENT ROADWAY AND BRIDGE CONSTRUCTION
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BEGIN C
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36.9' LT

| RAMP-1A STA 31+04,

END DRUM @ 35' C-C

END C
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| RAMP-1A STA 15+66,

BEGIN A

22

FOR RESTORATION) 

(SEE ROADWAY PLAN AND PROFILE SHEET 52 

TO BE REMOVED

1520 SY

5.0' LT

| RAMP-1A STA 17+60,

BEGIN DRUM @ 45' C-C
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END DRUM @ 45' C-C
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72x24 
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END 
ROAD WORK 

FORT BEND PARKWAY 

BEGIN 
ROAD WORK © NEXT 1 MIL E 

NAl,4[ 

ADDRESS 
CITY 

STATE 

COHTRACTOR 

G20-5T 48x24 
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~ 
l> 
-; 
n 
:c 
r 

(/) 
-; 
l> 

l> 
I 

l> 

NO TES 

I. SEE SHEET 1 7 FOR 
CONSTRUCTION GENERAL NOT ES. 

Z. TRAFFIC CONTROL 
SETUP WILL REMA IN IN 
PLACE FROM PH I STEP 1. 

EZZl 
tx:ZSl 
CJ 

• 

1--1 

LEGEND 
PERMANENT ROADWAY AND BRIDGE CONSTRUCTION 
THIS PHASE 

TEMPORARY PAVEMENT 
THIS PHASE 

COMPLETED PAVEMENT 

TCP DEVICE !DRUMS> 

PORTABLE SIGNS/ 
ARROW BOARD 

TYPE I I I BARR I CADE 

GROUND MOUNTED SIGN 

-===:. CTB W/ REFLECTORS 

111EEHB CRASH CUSHION ATTENUATOR ICCA) .... 
~ 

@ 

® 
© 
@ 

® 
® 
© 
® 
CD 
Q) 

® 

© 

REV. 

PROP DIRECTION OF TRAFFIC 

EXIST TRAFFIC DIRECTION 

WK ZN PAV MRK REMOVIW)4 " (SLD> 

WK ZN PAV MRK REMOVIW)4 " (BRK) 

WK ZN PAV MRK REMOVIY)4 "( SLD> 

WK ZN PAV MRK REMOV<Y>4 " 18RK) 

WK ZN PAV MRK REMOVIW)4 " !DOT) 

WK ZN PAV MRK REMOV<Y)4 " !DOT> 

WK ZN PAV MRK REMOV<W>B" <SLD> 

WK ZN PAV MRK REMOV(W)24" <SLD> 

WK ZN PAV MRK REMOV <W> !WORD> 

WK ZN PAV MRK REMOV(W ) !ARROW> 

WK ZN PAV MRK REMOV IREFL> 
TY II - C-R 

WK ZN PAV MRK REMOV (REFL) 
TY I -C 

0 25 50 1 00 

SCALE : 1" =100 ' 

DATE BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

TRAFFIC CONTROL 
PHASE 2 STEP 

PLAN 
2 

STA 34•00 TO END 

SHEET Z OF 2 
PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY : DATE : 3/15/2023 

CHECKED BY : 

DRAWN BY: SHEET NO.: 23 
CHECKED BY : 

C: \ AIC-Pro;ectw;se \AIC Techn;col Serv;ces LLC \ 2106 _ FBPkwy_ BW8_ Romp \0 7 _ CAD_ CIS \ 0Z _ Shccts\02_ TCP\202. 9x_FBC_AIC_ TC _ PL_ 04A.dgn 
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1 7 ' 

SEE DETAIL 

TEMP SPECIAL 
SHORING REFER 
TO SHEET 18 
FOR DETAIL 

MIN 10' 
LANE 

VARIES 46 ' - 84 ' 

VARIES 46 ' - 84' 

w 

MIN 10' 3' 35 ' 
LANE • B 

u 
F 
F 
E 
R 

1/® ~ :::·::: .: :.:::>.>·:·::: ::::.::,,:,:,: .:,,:·>·~--~~~~~~~~~~~~~~~~~~~~~~~~~ 
• SHORT - TERM LANE CLOSURE DURING 

DRUM NON - PEAK HOURS TO COMPLETE 
FAST TRACK CONCRETE PAVEMENT 
INSIDE LANE AND RAMP GORE AREA. 

PHASE 1 
HILLCROFT AVE 

STA 38•00 TO STA 41 •75 

3' 12' 
SHLD LANE 

22 ' 3 ' 

.. ··········· ··· ··t= ............. . 
,_, ,,,, ,,,,,,,,,, .. ,_,_,,,,,,,,.,,,,,,, .,_ , ,-,,,,,,,,,,,,,,,.,,_,,.,_,,,, .. , ... , 

·· ······· -- ············ ··· ··············· ·· 
... .................. . .................... . .............. . 

CTB 

PHASE ENTRANCE RAMP 

STA 17•00 TO STA 20•40 
STA 24•26 TO STA 27•00 

3 ' 12' 
SHLD LANE 

3' 

D 

CTB 

PHASE ENTRANCE RAMP 

STA 20•40 TO STA 24•26 

6 ' 

SHLD 

~ , .. 

"'""""" ""'" ''_ .. ,,,,:::, .. ·,c,ac:::i,n"::\ 

6' 

SHLD 

. r ~A~T- ACP TY "D " PG 

·:~~:::~ '''''''' csoss 

DETAIL "A" 

12" ASPHALT 
STABILIZED BASE 

LEGEND 

~ TEMPORARY PAVEMENT THIS PHASE - COMPLETED PAVEMENT FROM PREVIOUS PHASE 

64-22 

@ WK ZN PAV MRK REMOV lWl 4" CSLDl 

@ WK ZN PAV MRK REMOV CW> 4" CBRK l 

© WK ZN PAV MRK REMOV CY> 4" CSLD> 

NOTES 

I, SEE GENERAL NOTES FOR 
CONSTRUCTION NOTES . 

0 2, 5 5 10 

SCALE: 1"•10' 

REV . DATE BY DESCRIPT ION 

3115/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

TRA FFIC CONTROL PLAN 
TYPICAL SECTIONS 

SHEET 1 OF 2 
PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAW N BY : SHEET NO, : 24 
CHECKED BY: ~u .._ ________________ ______________________________________________________________________________ ___,,__ _____ ._ __ _. ________ _._ ____ _, 

C:\AIG-Projectwise\AIG Techsicol Serve es LLC\2106_ FBPkwy_ BW8_Ramp\07 _ CAD_CIS\02_Sheets\02_ rCP\20219x_FBC:_AIG_ -c_ TY _O 1.dgn 
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0 
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0 
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0 
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0: 
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"' " rn 
,( 
l 
0. 
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<DI 
0 

'-' 

" 1 • 
~ 

~ §' 
oo. 
NI 
"'-' 2-~ 

i 
ci 
0: 
>
<I) 

X 
w 

VARIES 46' - 52' 

TEMP PAVEMENT 
VARIES UP TO 22 ' 

CTB 

<SEE NOTE 3> 
2' 

SEE DETAIL "A" ON PREVIOUS SHEET 
FOR TEMP PAVEMENT STRUCTURE 

12' 
LANE 

6 ' 
BUFFER 
<S EE 
NOTE 2 l 

PHASE 2 STEP ENTRANCE RAMP 

VARIES 1 4' -1 5 ' 1 o· -24 · 
LANE 

i 
ci 
0: 

D >-
Vl 

X 
w 

DRUM 

STA 22•00 TO STA 27•00 

VARIES 
2' 5 ' TO 41' 

B 
u 
F 
F 
E 
R 

CONCRETE CURB TY II 

PHASE 2 STEP 2 
HILLCROFT AVE 

STA 25•50 TO STA 31 •50 

7 5 5 0 0 

LEGEND 

~ TEMPORARY PAVEMENT THIS PHASE 

- COMPLETED PAVEMENT FROM PREVIOUS PHASE 

@ 
@ 

© 

WK ZN PAV MRK REMOV <Wl 4" <SLDl 

WK ZN PAV MRK REMOV<Wl 4" <BRKl 

WK ZN PAV MRK REMOV(Yl4 "(SLDl 

NOTES 

1. SEE GENERAL NOTES FOR 
CONSTRUCTION NOTES . 

2. BUFFER REDUCES TO 5 ' BETWEEN STA 22•08 
TO STA 22+74 DUE TO REDUCED TEMP PAVEMENT 
WIDTH AVOIDING CONFLICT WITH EX ISTING 
STRUCTURE WI THIN THIS LIMIT . 

3 . INSIDE SHOULDER REDUCES TO 1' BETWEEN 
STA 19 • 22 TO STA 22•74 DUE TO RED UCED 
TEMP PAVEMENT WIDTH AVOIDING CONFLIC T 
WITH EXISTING STRUCTURE WITHIN THIS LIMIT. 

0 2 . 5 5 10 

SCALE: 1 "=10' 

REV . DATE BY DESCRIPTION 

3115/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

TRAFFIC CONTROL PLAN 
TYPICAL SEC TIONS 

SHEET 2 OF 2 
PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY: DATE : 3/15/2023 

CH ECKED BY: 

DRAWN BY : SHEET NO.: 25 
CHECKED BY: ~u ,._ ____________________________________________________________________________________________________ _._ _____ __. ___ __. ..... ________ ._ ____ ~ 
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CW20-1 CAREY CHASE 
J6XJ6 CW20·2D 

J6XJ6 

> ' 

Q) 

R6·1R 154X18) 

DR M4· 12T ROAD 
CLOSED 

Rl 1 -2 
48XJO 

M4-8 JOX15 

M3-2 24Xl2 
~--J'----'--~ 

CAREY CHASE DR M4·12T 

MS·lL JOX24 

M4·8 JOX15 

M3-2 24Xl2 

CAREY CHASE DR M4·12T 

MS·ll JOX24 

M4·8 JOX15 

M3·2 24X12 

CAREY CHASE DR M4·12T 

t 

DETOUR 

M6 · J JOX24 

M4·8 JOX15 

M3·2 24Xl2 

CAREY CHASE DR M4·12T 

t M6·J 30X24 

@ 

M4·8 JOX15 

M3·2 24Xl2 

CAREY CHASE DR M4 · 12T 

MS· 1 R 30X24 

M4·8 30X15 

M3·2 24Xl2 

CAREY CHASE DR M4· 12T 

r+ 

I 
N 

I 

MS· 1 R 30X24 

R3-2 
30 " X 30" 

LEGEND 

~ CONSTRUCTION CLOSURE .... PROP DIRECTION OF TR AF FIC 

<:== EXIST TRAFFIC DIRECTION 

1-----i TY - Ill BARRICADE 

..a. - WEST CAREY CHASE DR - EAST CAREY CHASE DR 

NOTES 

1. SEE SHEET 17 FOR CONSTRUC TI ON GENERAL NOTES . 

2 . THIS DETOUR SHEET IS FOR N!GHT/WEEKENED 
CLOSURES TO CONSTRUCT CAREY CHASE 
BRIDGE . 

REV . DATE BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG Tech 
AIG TECHNICAL SERVICES , LLC F-20607 
1500 S DAIRY ASHFORD 

Ad'lil<t<'..cSlnfnu1 ,., -•~ c., SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

DETOUR FOR CAR EY CHAS E 
BRIDGE CONSTRUCTION 

SHEET 1 OF 1 
PROJECT 
NUMBER 202 19x 

DESIGNED BY : DATE : 3/15/2023 

CHECKED BY : 

DRAWN BY : SHE ET NO. : 26 
CHEC KED BY: ~u ..._ __________________________________________________________________________________ ...._ ____ ...._ __ _._ _______ ._ ___ _, 

C: \ AIG-Projectwise \ AIG Technical Services LLC \ 2106_ FBPkwy_ BW8_Romp \ 07 _ CAD_GIS \ 02_Sheets\D2_ TCP\202 19x_FBC_AIG_ TC _ DET _O 1.dgn 
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LOC TCP 
NO. Pc-lASE 

PHASE 

2 PHASE 

3 PHASE 2 

4 PHASE 2 

LEGEND: 
L-LOW MAINTENANCE 
R=REL,SABLE 
S=SACRIFICIAL 
N=NARROW 
W=\VIDE 

PLAN 
SHEET 

NU'ABER LOCATION STA 

18 NEW TEMP ENTRACE RAMP 25•67 

18 NEW TE'AP ENTRACE RAMP 28•85 

20 NEW TE'AP ENTRACE RAMP 25 • 13 

20 NEW TEMP ENTRACE RAMP 27•72 

FOR DEFINITIONS SEE THE "CRASH CUSHION CATEGORIZATION CHART.PDF" AT THE 
DESIGN DIVISION <ROADWAY STANDARDS> WEBSITE. USE QUICK LINKS TO ACCESS 
ATTENUATORS/ CRASH CUSHIONS SECTION. 

TEST 
LEVEL 

http://www.dot. state. tx.us/insdtdot/orgchart/cmd/cserve/standard/rdwylse.htm 

DIRC:CTION FOUNDATION PAD OF 
TRAFFIC 
<UNI /Bl> PROPOSED PROPOSED 

MATERIAL THICKN~SS 

SB N/A N/A 

SB NIA N/A 

SB NIA N/A 

SB N/A N/A 

CRASH CUSHION 

BACKUP SUPPORT 
AVA!LABcE MOVE I RESET L L R R s s 

SITE 

DESCRIPTION WIDT~ HEIGH! 
LENG TH 

INSTALL REMOVE MOVE/ FROM 
RESET LOC." N w N w N w 

NIA N/A N/A L 

NIA NIA NIA L 

N/ A N/A NIA L 

NIA N/A NIA 2 L 

TOTALS 2 2 2 

CRASH CUSHION SUMMARY Sf--'EET 

FILE= ccss.dgn ON: TxDOT CK: 

© TxDOT CON, SECT I JOB HIGHWAY 
REVISIONS I 

DIST COUNTY 

HOU FBC 
FEDERAL AID PROJECT Sf-EET NO. 

27 
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BARR I CADE AND CONSTRUCT ION (BC J STANDARD SHEETS GENERAL NOTES: 

I. The Barricade and Construction Standard Sheets (BC sheets) ore intended 
to show typical examples for placement of temporary traffic control 
devices, construction pavement markings, and typical work zone signs. 
fhe information contained ir these sheets meet or exceed the requirements 
shown in the 'Texas Manual on Uniform Traffic Control Devices'' ITMUTCDl. 

2. The development and design of the Traffic Control Pion (TCP) is the 
responsio: I ity of the Engineer. 

3. The Contractor ~1oy propose chor1ges to the TCP t!-'ot ore signed and sea I ed 
by o I icensed professional engineer for approval. The Engineer may develop, 
sign and seal Contractor proposed changes. 

4. The Contractor is responsible for instol I ing one mo·ntoining the t-offic 
control devices as shown in the plans. The Contractor may not move or change 
the approximate location of any device without the approval of the Engineer. 

5. Geometric design of I one shifts and detours st101_, Id, wt1er1 poss i b I e, 111eet ttie 
opp I icoble design criteria contained in manuals such as the Amer icon 
Association of State Highway and Transportation Officials (AASHTOl, 
"A Po I icy on Geometric Design of I- i ghwoys and Streets, " the TxDOT "Roadway 
Design Manual" or engineering judgment . 

6. When projects abut, the Engineerls) may oriit the END ROAD WORK, TRAFFIC 
FINES DOUBLE, and other advance warning signs if the sign·ng woi_,ld be 
redundant and the work areas appear continuo-Js to the motorists. If the 
adj ocent project is comp I e-ed first, the Contractor sho I I erect the 
necessary warning signs as shown on these sheets, the TCP shee~s or as 
directed by tne Engineer. The BEGIN ROAD WORK NEXT X MILES sigr shol I be 
revised to show appropriate work zone distance. 

7. The Engineer may require dup I i cote worn i rig signs 07 the med ion side of 
divided 7"ghwoys where median width wi 11 permit and traffic voli_,mes 
justify the signing. 

8. Al I signs shol I be constructed in accordance with the detoi Is found in the 
"Standard Highway Sign Designs for Texas," latest edition. Sign detoi Is 
not showri in this monucl shcl I be shown in the plans or the Engineer shol I 
provide o detoi I to the Contractor before the sign is manufactured. 

9. The temporary traffic control devices shown in the i I lustrotions of the 
BC sheets ore examples. As recessory, the Engineer wi I I determ:ne the most 
appropriate traffic control devices to be used. 

10. Where hignwcy construction or maintenance work is being undertaken, other 
than mobile operations as defined by the Texas Manual on Uniform Tro~fic 
Control Devices, CSJ I imit signs ore required. CSJ I imit signs ore shown 
on BC(2l. The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT 
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shol I be 
erected in advance of the CSJ I imits. The BEGIN ROAD WORK NEXT X MILES, 
CONTRACTOR and END ROAD WORK signs shol I be erected at or near the CSJ 
I imits. For mobile operations, CSJ I imit signs ore not reqi_,ired. 

11. Traffic control devices should be in place only while work is actually in 
progress or o definite need exists. 

12. The Engineer hos the final decision on the location of al I traffic control 
devices. 

13. Inactive equioment and work vehicles, including workers' private vehicles 
must be parked away from trove I I ones. They shou Id be as c I ose to the 
right-of-way I ine as possible, or located behind o barrier or guo-droi I, 
or as approved by the Enginee-. 

WORKER SAFETY NOTES: 
I. Workers on foot who ore exposed to traffic or to construction equipment 

with i 7 the r i ght-of-woy sho I I wear high-vis i bi Ii ty safety oppore I meeting 
the requirements of !SEA "Amer icon Notional Stoncord for High-Visibi I ity 
Apparel," or equivalent revisions, and looeled as ANSI 107-200'1 standard 
performance for Closs 2 or 3 risk exposure. Closs 3 garments should be 
considered for high traffic volume work areas or night time work. 

2. Except in errergency situot'ons, flogger sto-ions shol I be i I luminoted 
when flogging is used at night. 

COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES 

I. Only pre-qualified prod-Jets st1oll be 1_,sed. The 'Compliant Work Zone 
Traffic Cortrol Devices List" (CWZTCDl describes pre-qualified products 
end treir sources. 

2. Work zone traffic control devices shol I be comp I iont with tne Manual for 
Assessing safety Hardware IMASHl. 

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 

http://www.txdot.gov 

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST <CWZTCC> 

DEPARTMENTAL MATERIAL SPECIFICATIONS IDMSl 

MATERIAL PRODUCER LIST IMPLJ 

ROADWAY DESIGN MANUAL - SEE "MANUALS !ONLINE ~ANUALSl" 

STANDARD HIGHWAY SIGN DESIGI\S FOR TEXAS ISHSDl 

TEXAS MANUAL ON UNIFORM TRA"FIC CONTROL DEVICES <TMUTCD) 

TRAFFIC ENGINEERING STANDARD SHEETS 

SHEET 1 OF 12 

~· I I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

BARRICADE AND CONSTRUCTION 
GENERAL NOTES 

AND REQUIREMENTS 

BC C 1 > - 21 
ON, TxDOT In, TxDOT Iowa TxDOT Im TxDOT 

CONT SECTI JOB I HIG~WAY 

I I 
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TYPICAL LOCATION OF CROSSROAD SIGNS 

ROAD 
WORK 
AHEAD 

CW20- ID 

ROAD WORK 
<:a NEXT X M!LcS 
NEXT X MILES cs> 

GZ0-1 al (Opt i ona I 
see Note 
1 and 41 

END 
ROAD WORK 

G20-2# 

:j::i: May be mounted on bock of "ROAD WORK AHEAD" ICW20-IDI sign with approval of Engineer. 
I See note Z be I owl 

CW20-1D 

1. The typical min"mum signing on o crossroad approach should be a "ROAD WORK AHEAD" ICWZO-IDlsign and a 
IGZ0-21 "END ROAD WORK" sign, unless noted otherwise in plors. 

2. The Engineer may use the reduced size 36" x 36" sOAD WORK AHEAD I CW20-1 DI sign mounted bock to bock 
with the reduced size 36" x 18" "END ROAD WORK" IGZ0-21 sigr on low volume crossroads lsee Note 4 under 
"Typical Construction Warning Sic;n Size and Spccing"I. See the 'Standard Highway Sign Designs for 
Texas" manual for sign detoi ls. The Engineer moy orrit trie advance warning signs on low volume 
crossroads. The Engineer· wi 11 determine whether a rood is low volume as per TMUTCD Port 5. This 
i nformot ion sho I I be shown in the p I ans. 

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGE~ 
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs wi 11 
be corsiderea port of the minimum requirements. The Engineer/Inspector wi 11 determine the proper 
location and spacing of any sign not shown on the 8C sheets, Traffic Control Pion sheets or tee Work 
Zone Standard Sheets. 

4. The "ROAD WORK NEXT X MILES"IGZO-loTlsign shol I be required ot high volume crossroads to advise 
mo-orists of the length of construction in eitrer direction from tre intersection. The Engineer 
w i I I deter11 i ne whether a roadway is considered high vo I ume. 

5. Additional traffic conTrol devices may be shown elsewhere in the plans for higher volume crossroads. 
6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in 

the plo,s or as determined by the Engineer/Inspector, s,ol I be in place. 

WORK AREAS IN MULT:PLE LOCATIONS WITHIN CSJ LIMITS 

□ END 
* *G20-2bl WORK ZONE 

INTERSECTED 

ROADWAY 

BEGIN 
WORK 

* * G20-9TP ZONE 

TRAFF IC 
**R20-5T FINES 

DOUBLE 

T- INTERSECTION 

I Block - City 

I 000' -1500' ~y 

BEGIN 
GZ0-51 ROAD WORK 

NEXT X MILES 
NAlr1[ 

ADDRESS 
GZ0-6T CITY 

STATE 

CONTRACTOR 

80 
min. 

CSJ LIMITS AT T-:NTERSECTION 

* *G20-9TP 

I 000' -1500' - Hwy 

I Block - City 

CSJ 
L irni t 

I END 
I RO_A,D__!ORK 

GZ0-2 

BEGIN 
WORK 
ZONE 

TRAFFIC 
FINES 

DOUBLE 

ROAD WORK 
¢ NEXT X MILES 

GZ0-1 bTL 

mo 0 
WORK ZONE GZO-Zb T * * 

1. The Engineer wi I I determine the types and location of cny additional traffic control devices, 
such as a flo~ger and accompanying signs, or other signs, that should be used when work is 
bein~ performed at or near on intersection . 

2. If construction closes -he road at a T-intersection, t~e Contractor shol I place the "CONTRACTOR 
NAME" IG20-6TI sign behind the Type 3 Borr·codes for the road closure lsee BCl101 olsol. 
The "ROAD WOPK NEXT X MILES" left orrowiGZO-lbTLI and "ROAD WOPK NEXT X MILES" right arrow 
iG20-1bTRI" signs shol I be replaced by the detour signing col led for in the plans. 

SAMPLE LAYOUT OF SJG~ING FOR WORK BEGI~NING AT THE CSJ LIMITS 

BEGIN 

>E-----------0----------"' 

SPEED 
LIMIT 

**GZ0-9TP BEG ,N 
~ORK 
ZON, STAY ALERT 

TRAFF IC OBEY 

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING~~ 

SIZE 
SPACING 

Sign 
Conventional Expressway/ 

Numbe, 
Road F,eeway 

o, Se,ies 

Posted SignD 
Speed Spacing 

"X" 

cwzo 4 MPH 
Feet 

IApp,x. l 
CW21 

CW22 4B" X 48" 48" X 48" 
30 120 

CW23 35 160 

CW25 40 240 

45 320 
CWl, C'/12, 

CW7, CW8, 36" X 36" 4 8" X 4B" 

CW9, CW11, 

50 400 

55 500 2 

CW14 60 600 2 

65 700 2 
CW3, CW4, 

cws, CW6, 48" X 48' 4 8" X 48" 70 800 2 

CW8 - 3, 75 900 2 

CW1 0, C/112 80 1000 2 

3 

* * 

* For typical sign spacings on divided highways, expressways and freeways, 
see Parr 6 o' 'he "Texas Manual on Uniforn Tro<fic Control Devices" 
ITMUTCDI typical opp I icotion diagrams or TCP Standard Sheets. 

6_ Minimum distance fr-om work area to first Advance Warning sign neares- the 
work a--eo and/or distance between each additional sign. 

GENERAL NOTES 
1. Spec i a I or I orger s i le s i grs may be used as necessa,-y. 

2. Dis tonce between s; gns shou Id be i ncreosed os required to hove I 500 feet 
aovonce worn i ng. 

3. Distance between s·gns should be increased os required to hove 1/2 mi le 
or more cdvonce warning . 

4. 36" x 36" "ROAD WORK AHEAD" ICW20-1Dlsigrs may be used on low volurre 
crossroads at the discretion of -he Engineer os per -MUTCD Port 5. See 
Note 2 under "Typical Location of Crossroad Signs". 

ROAD WORK 
N,XT X MILES CWI -4L 

DO 

R4-1 pN2s1s 
las 

oppropr i ctel 

ROAD 
WORK 
AHEAD xx ** R20-5T FINES ~ 

WARN I NG 
DOUBLE SIG>S 5. On I y diamond shaped worn in, sign sizes ore ind i coted . 

ROAD 
WORK 
AHEAD 

CWZ0-1 D POAD 
WORK 
AHEAD 

CW20- ID 
xx 

CWI 3-1 P Type 3 Bar-r i cede or 
chonne I i z i 'lQ cev ices 

NAME 
ADDRESS 

CITY 
STAT[ 

CWI 3-1 P 

<.l O O 0 

3X Chornel izing 
Devices 

¢ 

CSJ Limit ~ ~ E N D 

When extendeo di stances occur between min imo I work spaces, the Engineer /Inspector shou Id ens~re odd it i ono I ROAD WORK 
"ROAD WORK AHEAD" ICW20-10lsigns ore placed in advance of these work areas to remind drivers they ore sti 11 GZ0-2 ** 
within the project I i~its. See the opp I icoble TCP sheets for exact location and spacing of sigcs and 
channelizing devices. 

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSu L;MITS 

◊ 

c.,,~ 

BEG IN SPEED 
**G20-5T ROAD WORK 

ROAD ROAD ROAD NEXT X MILES L :MIT 

CLOSED WORK WORK NAM[ xx RI 1-2 ';, MILE AHEAD 
ADDRESS 

Type 3 
CITY 

CWl -6 
CW13-IP ~'~ 

**GZ0-61 STAlE 
Barricade or CWZ0-1 D CONTRACTOR 

RZ-1 

chonne I i z i ng CW20-1 E 

* *G20-9TP 

* *RZ0-51 

* *R20-5aTP 

devices 

BEGIN 
WORK 
ZONE 

TRAFFIC 
FINES 

DOUBLE 

"" lfOlll<,[~S 
U[P!IH[MT 

Beginning of 
~0-PASSING 
I; ne shou Id 
coord i note 
w"th sign 
I ocot ion 

STAY ALERT 

~ 
TALK OR TEXT LATER 

CZ0-1 OT 

** 

CWZ0-1 D 

SPEED 
RZ-1 LIMIT 

◊◊ xx 

OBEY 
WARN, NG 

SIGNS 

STATE LAW 
R20-3T 

** 

<;:, 

¢ 

;:J 

IIOIIH~ STATE LAW * * R20-5oTP U( l'A[',;l:MI 

□ 
TALK OR TEXT LATER 

GZ0-101 ** 
6. See sii;n size I isting in "TMUTCD", Sign Appendix or -he "Stordord Hignwoy 

Sign Designs for Texas" manual for complete I ist of ovoi lo:,le sign design 

- J 

~ 
NOTES ,,.,.,..~ ·<' ... , . ., . · .. 1-·~ 

e,,,./, ,,. •. '- \\'I.' 
The Contractor shol I determine the oppropriol'~lJIJtttAf~t\\l~ 
to be placed on the GZ0-1 se,ies signs and "BEGIN ROAD 
WORK NEXT X MILES" IG20-5Tlsign car each specific project. 
Th; s di st once sno I I ,ep I ace the "X' and sho I I be rounded 
to the nearest whole mi le Nith the approval of -he Engineer. 
No decimals shol I be used. 

LEGEND 
f---, Type 3 Bor,icode 

000 Chonne I i zing Devices 

..L. Sign 

See Typical Construction 

X 
Wo,ning Sign Size and 
Spacing chart o, the 
TMUTCD fo, sign 
spacing ,equ i ,ement s. 

SHEET 2 OF 12 
~• ~afflc 
~ Safety I Texas Department of Transportation Dlvl5lon 

The "BEGIN WORK ZONE" IGZ0-9TPI and "END WORK ZONE" (G20-2bT) ,__ __________________ _L __ s_ta_n_d_a_rd _ __, 
shal I be used as shown on the sample layo~t when advcnce 
signs ore required outside the CSJ Limits. They inform the 
moTorist of ente,ing or leaving a po,t of the work zone 
ly·ng outside the CSJ Limits whe,e traffic fines Toy double 
if Norkers are present. 

BARRICADE AND CONSTRUCTION 
PROJECT LIMIT 

** CSJ I imit signing is required for higciwoy construction and 
mo"ntenorce work, wi-h the exception of cnobi le operations. 

◊ A,eo fo, p I acement of "ROAD WORK AHEAD" ICWZ0-1 DI sign 
and othe, signs or devices as col led for on the Traffic 
Control Pion. FILE: bc-11. dgn 

© TxDOT l<overrber 1001 

BCC2)-21 
DN: TxDOT CK: TxDOT ow: TxDOT n: TxDOT 

CONT SECT JOB HIG-lftAY 

◊◊ Contractor will install a regulatory speed limi+ sign at 
the end of the work zone. WW END □ 

~;:: WOR,ZONEG20-2bT** 9-07 8-i4 

REVISIONS 

DIST COUNTY S-tEET NO. 

0 ~~--------------------------------------------------....:;;.;;;;;.;;;;;;;:, ________________ L ______________________________ -l-..,,.;,.1-~1;3_~5--z~1:.,_ ____ ..J._..J. _______ J......;Z~9;._J 
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Signing shown for 
one direction ori I y. 

See BC 12) for 
odd it i one I ocvcnce 

signing. 

~,r,~JT'. 

TYPICAL APPLICATION OF WORK ZONE SPEED SIGNS 
Work zone speed I i mi ts sha I I be regu I atory, es tab I i shed in accordance w i tn the "Procedures for Est ab I i sh i ng Speed Zones, 

and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits. 

Reduced 
of work 

speeds 
OC f IV I t y 

s~ould only be posted 1n 
and not throughout the 

the v1c1n1ty 
entire project, 

Regulatory work zone speed signs (R2-1) shol I be removed 
or covered during periods when they ore not needed, 

Signing shown for 
one direction only. 

See BC (2) for 

additional advance 
signing. I 

I 
_j_ 

CSJ 
LIMITS 

----------------T f--------------------------------------------..-----------11 ~ 
I p p ~~~~~~~~~i 

1750' - 1500') 

SPEEJ 
LIMIT 

70 RZ-1 

GUIDANCE FOR USE: 

WORK 
ZONE 

SPEED 
LIMIT 

60 

See Genera I 
Note 4 

G20-5oP 

RZ-I 

LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS 

This type of work zone speed I init should oe included on the cesign of 
the traffic control plans wher restricted geometrics with a lower design 
speed ore present in the work zone and ~odificotion of the geometrics to 
a higher design speed is not feasible . 

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 
above, shoJld be posted and vis"ble to the motorist when work activity is present. 
Work oct:vity ~oy also be defined as a chon~e in the roadway that requires 
a reduced speed for motorists to safely negotiate the work area, inclucing: 

a) rough rood or damaged pavement surface 
bl substantial alteration of roadway geo~etrics ldivers·onsl 
cl construction detours 
di grade 
ei width 
f) other condi+ions reodi ly apparent to the driver 

As long as any of these conditions exist, tre work zone speed I irnit signs 
should remain in place. 

SHORT TER~ WORK ZONE SPEED LIMITS 
Tnis type of work zone speed I imit may be ircluced on the design of 
tne traffic control plans wher workers or equipment ore not behind concrete 
barrier, wnen work oct:vity is within 10 feet of the traveled way or actually 
in the traveled way. 

Snort Term Work Zone Speed Limit signs should be posted and visible to the 
motorists only when work activity is oresent. When work activity is not 
present, signs shol I be removed or covered. 
!See Removing or Covering on BCl41 I. 

See Genera I Note 4 1750' - 1500' I 

WORK G20-5oP 
ZONE SPEED 

SPEED 
L!f,,l!T 

60 RZ-1 

LIMIT 0 WORK 

70 ZO\JE 
RZ-1 SPEED 

LIM! T 

60 

GENERAL NOTES 

I. Regulatory work zone speed I imits should be Jsed only for sections of construction 
projects where speed control is of mojo, iriiportonce . 

Z. Regulatory work zone speed I imit signs shol I be oloced on supports at a 7 foot minimum 
mount i r,g height. 

3. Speed zone si~ns ore i I lustroteo for one direction of travel one ore normally posted 
for each direction of travel. 

4. Frequency of work zone speed I imi ~ signs shoJ Id be: 
40 mph and greater 0. 2 to 2 miles 
35 mph and less o. z to I mi le 

5. Regulatory speed I imi t s i gr1s sho I I hove black legend and border on a white reflective 
background !See 'Reflective Sheeting" on BC 14 I l. 

6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" ICW3-5lsign, 
"WORK ZONE" IGZ0-5oPI plaque and the "SPEED LIMIT' IRZ-llsigns shol I not be paid for 
directly, but shol I be considered subsidiary to Item 502. 

7. Tur1ing signs from view, l8ying s:gns over or down wi 11 not be al lowed, L..nless os 
otherwise noted under "REMOV:NG OR COVERING" on BCl41. 

8. Tecriniques that ~oy help reduce traffic speeds include but ore ~ot I imited to: 
A. Low enforcement. 
B. Flogger stationed next to sign. 
C. Portable changeable message sign IPCMSI. 
D. Low-power (drone) radar transmitter. 
E. Speed monitor troi lers or signs. 

9. Speeds shown on deto i Is above ore for i I I us trot ion on I y. 
Work Zone Speed Lim:ts should onl 1 be posted as approved for each oroject. 

10.For more specific guidance concernirig the type of work, work zone 
conditions and factors impacririg al lowoble regulatory construction speed 
zone reduction see TxDOT form u1zo4 in the TxDOT e-for~ system. 

See Genera I 
Note 4 

G20-5cP 

RZ-1 

s:oEED 
WORK LIMIT ZONE G20-5cP 

70 SPEED 
LIMIT 

60 RZ-1 

-

~-

--"?~~--·-" 
,;, 
'l 

91"1'., 1,' ., - ,' 
'l/1, - I..... • . ,_ \'\'•' .• 

I//Jf ( 11111 ti\\ \I\ 

SHEET 3 OF 12 

I Texas Department of Transportation 

RZ-1 

Traffic 
Safety 

Division 
Standard 

BARRICADE AND CONSTRUCTION 
WORK ZONE SPEED LIMIT 

BCC3>-21 
FILE: bc-21. dgn DN: TxOJT CK: TxDOT ow: TxDOT CK: TxDOi 

©TxDOT Novenoer 2002 CONT SECT JOB HIGHWAY 

REVISIONS 

9-07 8-14 
JIST COUNTY S'<EET NO. 

7-13 5-21 
30 
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 

Paved 
shou Ider 

min. 
max. 

cu 
O> 
u 
cu 

cu 
C 
0 

'!; 
0 

:-::: 

6' 

min. 

6' or 

greater 

i _o 

7. O' min. I.. 

3 7. O' m;n, 
9. O' max. 

IT Il r· max. 

~ 
_J 

* When placing skid supports on unlevel ground, tre leg post lengths rrust be adjusted so tee sign appears st 0 oight and plumb. 
Objects shal I NOT be placed urder skids as a means of leveling. 

* * When plaques are placed en dual-leg supports, they should be attached to the upright nearest the travel lane. 
Supplemental plaques !advisory or distance! should not cover the surface of the pcrent sign. 

Support 
sho I I not 
protrude 
above sign 

ATTACHMENT FOR SIGN SUPPORTS 

Support 
sha 11 not 
protrude 
above sign 

Sign supports sho 11 
ex~end more than 

I /2 way up the 
bock of the sign 

substrate. 

FRONT ELEVATION 
Wood, meta I or 

Fiber Reinforced Plastic 

Sp I icing embedded perforated scuare meta I tubing in O'der to extend post 
height wi 11 only be al lowed when the splice is mode using four bolts, two 

above and two be I ow the spice point. Sp Ii ce must be I ocoted entire I y behind 
the sign substrate, not near the base of the support. Splice insert lengt~s 

should be at least 5 times nominal post size, centered on the spl ·ce and 
of at I east the same gcuge mater i a I. 

\ 
OR 

SIDE ELEVATION 

Wood 

Attachment to wooden supports 

wi I I be by bolts and ruts 

or screws. Use TxDOT' s or 
marufacturer' s recommended 

procedLres for attaching sign 
substrates to other types of 

sign supports 

f\o i Is sro I I NOT 
be o I I owed. 

Each sign 
sho I I be o t t ocred 

directly to the sign 
support, Multiple 
signs sho I I not be 

joined or spliced by 
any means. Wood 

supports sho I I not be 
extended or repaired 

by sp I icing or 
other means. 

min. 

STOP/SLOW PADDLES 
I. SfOP/SLOW paddles ore the primo-y method to control traffic 

by floggers. The STOP/SLOW paddle size should be 24" x 24", 

CONTRACTOR REQUIREMENTS FOR MAINTAIN:NG PERMANENT SIGNS 
WITH:N THE PROJECT LIMITS 

2. STOP/SLON paddles shol I oe retroreflectorized when used at night. 
3. STOP/SLON paddles moy be attached too staff with a minirrum 

length of 6' to tne bottom of tne sign. 
4. Any I ights incorporotec into the STOP or SLOW paddle faces 

shol I only be as specificol ly described in Section 6E.03 
Hand Signaling Devices in the HIUTCD. 

Background - Red 
Ler;ena & Borccr - White 

3ockgrm,nd - Or-ange 
_egend & Bcrder - BI eek 

1. Permaner,t signs ore used to give notice of troff i c I aws or regu I at i or1s, co I I 
attention to cond it i ans that ore potent i a 11 y hazardous to troff i c operot ions, 
show route designations, destinations, directions, distances, services, points 
of interest, and other geogropricol, recreational, specific service ILOGOI, or 
cultural in.:-ormotion. Drivers proceeding through a work zo1e need the sane, 

2. 

3. 

4. 

5. 

if not better route guidance as normol ly instol led on a roadway without 
construction, 

When pernonent regL I otory or worr i 79 signs cont I i ct ""i th work zone cond it i ans, 
remove or cover the permanent signs unt i I the permanent sign message matches 
the roadway cond i, ion. For ceto i Is -For cover; ng I orge guide signs see the 
TS-CD standard. 

When existing permanent signs are TlOVed and re I ocated due to construction 
purposes, they shol I be visible to ootor ists at al I times. 
If existing signs ore to be relocated on their original supports, they shol I be 
i nsto I I ed on cros,worthy bases as shown on the SMD Stoncord sheets. Tre signs 
shol I meet the required munting heights shown on the BC Sheets or the SMD 
Standards. This work should be po·d for under ·he appropriate pcy item ,or 
relocating existing signs. 

If permanent signs ore to be removed and re I oco-ed using temporary supports, 
SHEETING REQUIREME~TS (WHEN USED AT NIGHT) the Contractor shol I use croshworthy supports as shown on the BC standard sheets, 

USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD I ist. The signs shol I meet the required mounting 
heights shown on the BC, or the SM) standard sheets during construction. This wcrk 

BACKGROUND RED TYPE B OR C SHEETING should be paid for under the opprmriote pay item for relocating existing signs. 

GENERAL NOTES FOR WORK ZO~E SIGNS 

Contractor shcl I instol I ord maintain sii;;;ns in a straight one plumb conditio1 and/or as directed by tt-e Engineer. 
2. Wooden sign posts shol I be pointed white. 
3. Barri codes shcl I NOT be used as sign supports. 
~. Al I si~ns shol I be instol led in accordance with the plans or os directed by the Engineer. 

guide the traveling pub I ic safely through the work zone. 
Signs sho I I be used to regu I ate, worn, and 

5. The Cortroctor moy furnish either the sign design shown in the p I ans or in the "Standard Hi ghwcy Sign Designs for T exos" I SHSD I. The 
Engineer/ Inspector may require the Contractor to fu;-n i sh other work zone signs ;hot ore shown in the TMUTCO but may hove been ori i tted 
from the plans, Any variation in the plans shol I be documen"ed by written agreenent between the Engineer ond the Contractor's 
Responsible Person. Al I changes must be documented in writing before being implemented. This con include documen ... ing the c~onges in 
the Inspector's TxDOT diary and having both the Inspector and Contractor initial and dote the agreed upon changes. 

6. The Contractor shal I Turnish sign supports I isted in the 'Comp I iont Work Zone Traffic Control Device List" (CWZTCD) for smal I rocdside 
signs. Supports •or temporary large roadside signs shol I meet the requirements detoi led on the Temporary Lorge Roadside Signs 1-LRSI 
standard sheets. The Contractor shol I instol I the sign support in accordance with the manufacturer's recommendations. 1: there is a question 
regarding instol lotion procedures, the Contractor shal I furnish the Engineer a copy of the manufacturer's instol lotion recommendations so 
the Engineer can verify the correct procedures ore being fo I I owed. 

7, The Contractor is responsible for i1stal I ing signs on approved supports and re:,locing signs with damaged or croc<ed substrates and/or 
dcmoged or mar red ref I ect i ve sheeting as directed by the Engineer/inspector. 

8. Identification markings rroy be shown only on the :,ock of the sign substrate. The maxirrum height of letters and/or company logos used 
fer i dent if i cot ion st1a l I be 1 inch. 

9. The Contractor sho I I rep I oce do110<;;ed wooc posts. New or damaged wooc sign posts sho I I not be sp I iced. 

DURAi ION OF WORK las defired by the ~exas Manual or Unifo-m Traffic Control Devices" Part 61 

1. The types of sign supports, sign moun7 i ng height, the size of signs, and the type of sign subs tr ates can vary based on rhe type of 
work being oerformed. The Ecgineer is responsible for selecting the appropriate size sign for the type of work being performed. The 
Cont---actor is respon~ible for ensur!1g ~he sign sup~ort, sign mounting height and substrate meets manufacturer's rec~_nqqt_}i0ns in .~ 

1 

..,.,..., 

rego,..d to crashworth1ness ard durot1::in of work requirements. ~' ~\.J •••• -·-· •· ~ .:·.~ 
a. Long-term stat· onary - work that occupies o I ccot ion more than 3 days. ~ ,Ji .. · , 
b. Intermediate-term sto-ionory - work thct occupies a location more than one day I ighr period up to 3 days, or~Jefj3-tt;rnl;l!;;_~~~&,~•!~\/., , 

more than ore hour. ;::i -- -- ' 
c. Short-term sta-1onory - dayti~ work that occupies a location for more than 1 hour in a s·ngle doyl ight p~o ---
d. Short, durot ion - wo'k that occupies o I ocot ion up to I hour. ::: / 
e. Mob i I e - work -hot moves conr i nLous I y er intermittent I y (stopping for up to approx imote I y 15 minutes. l § 7 5 5 0 O 

SIGN MOLNTING HEIGHT -
The bottom of Long-term/Intermediate-term signs snol I be at least 7 feet, but not more than 9 feet, above the"jav£d surface, except 
as shown for supplemental plaques mounted below other signs. ~i:,11'·\ fj.:.·,, , , .-

2. The bottom of Short-term/Short Duration signs shal I be a minimum of I foot move the pavement surface b.Jt no ~'-'rlmn-,'---feeLobov.e __ _ 

3. [~~g~+~~~9intermediote-term Signs may be used in I ieu of Short-term/Snort Duration signing. ~ · 
4. Short-term/Short Duration signs shal I be used only during doyl ight ond shol I be removed at the end of t,e workday ~,;-bi..sed to . 

appropriate Long-term/Intermediate sign height. '/,'/.,, ~ •_.;•,. !: 
5. Regulatory signs shol I be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work.'dilttl'h~~" ,,., 

SIZE OF SIGNS 
I. The Contractor shal I furnish the sign sizes shown on BC 121 unless otherwise shown in tre plans or as directed by the Engineer. 

SIGN SUBSTRATES 

The Contractor shol I ensure the si91 substrate is instol led in accordance 1'1'
0

1th the manufacturer's reconmendotions for the type of sign 
support that is being used. The CWZTCD Ii sts each s"'bstrote thct con be used on the different types and mode Is of sign supports. 

2. "~esh" type materials ore NOT on cpproved sign substrate, regardless of the tightness of the weave . 
3. Al I wooden individual sign panels fabricated from 2 or more pieces shol I hcve one or more plywood cleat, 1/2" thick by 6" wide, 

f cstened to the bock of the sign and extending fu I I y ocr oss the sign. The c I eat sho I I be attached to the )OCk o: the sign using wood 
screws that do not penetrate the face of the sign pone I, The screws sha I I be p I aced on both sides of the sp I ice and spaced ot 6 ' 
centers. The Engineer may approve other wthods of splicing the sign face. 

REFLECTIVE SHEETING 

Al I signs shol I be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of D~S-8300 
for r; g id signs 0° DMS-8310 for ro I I -up signs. The web address for OMS specif i cot ions is shown on BC I I I. 

2. White sheeting, meeting the requirements of JMS-8300 Type A, shol I te used for signs with a white background. 
3. Orange sheetirg, meeti1g tre requirements of DMS-8300 Type BrL or Type CrL, shol I be used for rigid signs with orange backgrounds. 

SIGN LETTERS 
I. Al I sign letters and n"'mbers shol I oe clear, ond open rounded type uppercase alphabet letters cs approved by the Federal Highway 

Administration IFHWAI and as pub I ished in the 'Standard Highway Sign Design for Texas" manual. Signs, letters end numbers shal I be of 
first class workmanship in accordance with Deportment Standards ond Specificctions. 

RE~OVING OR COVERING 

I. When sign rressages may be confusing or do not opp I y, the s i grs sha I I :,e removed or corrp I ete I y covered. 
2. Long-term stationary or intermediate stationary signs instol led on sq.Jore metal tubing may be turned owoy from traffic 90 degrees when 

the sign message is not opp I icoble. This technique may not be used for signs instol led in the median of divided highways or near ony 
intersections where the sign may be seen from approaching troff i c. 

3. Signs installed on wooden skids shol I not be turned at 90 degree angles to tne roadway. These signs sro.Jld be rerroved or completely 
covered when not required. 

4. When signs ore covered, the material used shol I be opaque, SL.Ch as heavy mi I black plastic, or other materials which wi 11 cover the 
entire sign face and mo into in their opaque properties under outomobi le head I ights at n;ght, without domcging the sign sheeting. 

5. Bur I op sha 11 NOT be used to cover signs. 
6. Duct tcpe or other adhesive material shol I NOT be affixed to a sign face. 

Signs end anchor stubs shol I be removed ond holes backfi I led upon completion of work. 

SIGN SUPPORT WEIGHTS SHEET 4 OF 12 

~- -·~ 
.. ,-:

_\_·."· 

I, Where sign supports require the use of weights to keep from turning over, the use 
of sandbags with dry, cohesion I ess sand shou Id be used. 

2. The sondoogs w i I I be tied shut to keep the sand from sp i I I i ng and to mo into in o 
constant weight. 

3. Rock, concrete, iron, steel or otrer sol id objects shol I not be permitted 
fer use as sign s0pport weights. 

~-
I Texas Department of Transportation 

Traffic 
Safety 
Division 

Standard 

4. Sandbags should weigh a minimum of 35 lbs and a maximum of 50 lbs. 
5. Sandbags shal I be mode of o durable material that tears upon ,ehicular 

impact. Rubber !such as tire inner tubes! shol I NOT be used. 
6. Rubber bo I I ast s designed for chonne I i zing devices shou Id not be used for 

bcl lost on portable sign supports. Sign supports cesigned and manufactured 
with rubber bases moy be used •hen shown on the CNZTCD Ii st. 

7. Sandbags sha I I on I y be p I aced a I ong or Io id over the base supports of the 
troff; c contra I device and sha 11 not be suspended above ground I eve I or 
hung with cope, wire, chains or other fasteners. Sandbags sho I I be p I aced 
a I ong the I ength of the skids to weigh down the sign support. 

8. Sandbags sho I I NOT be p I aced under the skid and sho 11 not be used to I eve I 
sign supports p I aced on s I opes. 

BARRICADE AND CONSTRUCTION 
TEMPORARY SIGN NOTES 

BCC4)-21 
FJLE: bc-21. dgn DN: TxD0T CK: TxOOT OW: TxD0T CK• TxDOT 

BACKGROUND ORANGE TYPE B,, OR C,, SHEETING 6. Any sign or traffic control device that is s0 ruck or damaged by the Contractor FLAGS ON SIGNS ©TxD0T liove<Tber 2002 CONT SECT JOB HIGHWAY 

REVISIONS L~GEND & BORDER WHITE TYPE B OR C SHEETING or his/her construe-ion equipment shal I be replaced os soon as possible oy tre I. Flogs may be used to draw attention to warning signs. When used, the flog snol I 
~ ~ Contractor to ensure pr aper guidance Tor the motor i sts. This w i I I be subs id i Gry be 1 6 i rches square or I arger and sha I t be orange or f I uorescent red-orange in 
<t- LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flogs shall not be allowed to cover ony po-rion of the sign face. 

9-07 8-14 JIST COUNTY S-iEET NO. 
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30" 

* Maximum 
21 sq. ft. of 

See 3C 141 
for sign 
height 

requ i rernent 

.+--h--------rl 1 
40' 36" 

24" 

I 

Si de 

4x4 
wood 
post 2x6 

"-,._ 

X 40" 

27" 

72" 

_J_ 
Top 

SKID HOUNTED 

4x4 
block 

WOOD 

* Mox irrun 
12 sq. ft. of 

**4x4 
wood 
post l 

See BC 141 
for sign 
height 

requirement 

r----'---'-----_l_ 
Front 

24" 

\ 
4x4 block 

Side 

SIG\J SUPPORTS 

:)race 

2x6 

60' 

2x6 
/ 

4x4 

_J_ 
block 

= 
Length of skids may 
be increased for 
additional stabi I ity. 

Top 

3/8" bolts w/nuts 
or 3/8" x 3 1/2" 
l11in. I lag 
screws 

block 

48" 
mini11um 

IJ 
OPT ION 

!Direct Errbedmentl 

Sign 
✓ Post 

34" min. in 
st...-ong soi Is, 
55" min. in 
weak soi Is. 

~ Anchor Stub 
11 /4" I orger 
than sign 
post I ------S>-: 

OPTION 2 
!Anchor Stubl 

Opt i ona I 
reinforcing 
s I eeve 
1112" I orger 
than sign 
post I X 18" 

Anchor Stub 
11 /4" I orger 
than sign 
post I 

Sign 
•, / Post 

18" 

~n.in 
strong soi Is, 
55" min. in 
weak so· 1 s. 

/ 
OPT IO~ 

!Anchor Stub and Reinforcing Sloevel I 

PERFORATED SQUARE METAL TUBING 

See 
for 

Sign 
Post 

the CWZTCD 
embednent. 

Base 
Post 

Wii\G CHANNE_ 
Lop- sp I i ce/bose 

bo I ted anchor 

* LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS GROUND MOUNT~D SIGN SUPPORTS 

0 

Upright rrust 
te I escope to 
provide 7' reighr 
above pavement 

T 
48" 

36" 

Welds to start on 
opposite sides 
going in opposite 
directions. Minimum 
we Id, do not 
bock f i I I pudd I e. 

weld ;:• 

weld weld starts rere 
stcr 

welc 

Refer to the CWZTCD and the rronufocturer' s instol lotion procedure for eccr type sign scpport. 
The moxirITJm sign squcre footage shal I adhere to the manufacturer's recorrr:,endot'on. 

9 sq. ft. or less
I Onn extruded 
thinwol I plastic 
sign only 

I 3/ 4" x I 3/ 4" x 11 foot 
12 go post 
iDO NOT SP,:CEJ 

I 3/4" golv. round 
with 5/16" r,oles 
or I 3/ 4" x I 3/ 4 ' 
square tub Ing 

I 3/ 4 x I :,/ 0 x I 29" 

16 sq. ft. or less of any rigid sign 
substrate I isted in section J.2.d of 
the CWZTCD, except 5/8" p I ywood. 
112" p I ywood is o I I owed. 

!hole to holel 12 go. support 
te I escapes into s I eeve 

I 3/ 4 ' x I 3/ 4 " x 52" I ho I e 

0 3/8' x 3" gr, 5 bolt 
12 per support) jo'ning 
sign pone I and supports 

I 3/ 4 " X 1 3/ 4 X 1 29" 
!hole to holel 
12 go. square 
perforated 

to ho I el 12 go. square perforcted 
tubing di ogono I brace 

tubing upright ____ _...., 

48" 

2" 

pin ot ong I e 
needed to 
match sides I ope 

2. 5' 

ooooooco0000000000000 

I. 5' 

SINGLE LEG BASE 
Si de View 

-Z"xZ'x 
12 go. 
upright 

I 3/ 4 ' x I 3/ 4 " x 32" I ho I e 
to ho I el 12 go. square perforated 
tubing cross brace----------~ 

4-1/2 gr, 
ITYP. I 

SKID MOUNTED PERFORATED SQUARE STEEL 

0 
N 

TUBING SIGN SUPPORTS 
* LONG/INTERMEDIATE TERM STA'IONARY - PORTABLE SKID MOUNTED SIGN SUP~ORTS 

2" X 2" X 59' 
!hole to holel 
12 go. perforated 
tubing skid 

60" 

Two post i nsto I I at i 075 con be .JSed for I o...-ger signs. 

0 3/8 " X 3 ' gr. 
5 bo 11 

N 

' 
a:, 

'- Comp I ete I y we I ded 
around tubing 

-2"x2"x8" 
--------- (hole to holel 

12 go, square 
perforated 
tubing s I eeve 
welded to skid 

WEDGE ANCHORS 
Both steel and plos-ic Wedge Anchor Systems os shown 
on the SMD Stondcrd Sheets 11oy be used os temporary 
sign supports for s·gns up to 10 square feet of sign 
face. They may be set in concrete or in sturdy soi Is 
if approved by the Engineer, I See web address for 
"Troff i c Engineering Standard Sheets" on BC 1111. 

OTHER DESIGNS 
MO~E OllAILS O, APPROVED LONG/INlER~EDJATE 
ANO SHORT TERM SUPPORTS CAN 3E FOUND ON THE 
CWZTCD LIST. SEE BC 11 I FOR WEBSITE LOCATION . 

GENERAL NOTES 
I. Na i Is may be used in tre assemb I y of wooden sign 

supports, but 3/8" bolts w"th nuts or 3/8" x 3 1/2" 
lag sc:--ews mus+ be used en every joint for final 
connect· on. 

2. No more than sign posts shol I be placed within o 
7 ft. circle, except for specific r:ioteriols noted on the 
CWZTCD Li st. 

3. When project is completed, al I sign supports and 
foundations shal I be removed from she project site. 
-his w i I I be considered subs id i ory to I ten 502. 

* See BCl41 for definition of "Work Duration." 

** Wood sign posts MUST be one piece, Splicing wi 11 
NOT be al lowed. Posts shol I be painted white. 

D See the CWZTCD for the type of sign substrate 
that con be used for each approved sign support, 

SHEET 5 OF 12 ~- Traffic 
Safety 

Division 
Standard I Texas Department of Transportation 

BARRICADE AND CONSTRUCTION 
TYPICAL SIGN SUPPORT 

BC<5>-21 
FILE: bc-21. dgn DN: TxDOT c,;: TxDOT OW; TxDOT c,;: TxOOT 

©TxDOT Noveooer 2002 CONT SECT JOB HIG'"!ffA'I' 

REVISIONS 
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I 
WHEN NOT IN usE, REMOVE THE PCMS FqoM THE RIGHT-OF-WAY oR PLACE THE PCMs I 
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC 

PORTABLE CH~NGEABLE MESSAGE SIG~S 
I. The Engineer/Inspector shol I approve al I messages used on portable 

chon~eob I e message signs IPCMS I. 
2. Messages on PCMS shou Id canto in no mere than 8 words I about four to 

eight characters per word!, not including simple words suer as 'TO," 
"FOR," "AT," etc. 

3. Messages should consist of a single phase, or two phases that 
a I ternote. Three-phase messages are not a I I owed. Each phase of the 
messcge shou Id convey a sing I e thought, and rrust be under stood by 
itself. 

4. Use the word "EX IT" to refer to on exit romp on a freeway; i.e., 
"EXIT CLOSED." Do not use the term "RAl!P." 

5. Al•oys use the route or interstate designation IIH, US, SH, FMI 
a I ong with the number when referring to o roadway. 

6. When in use, the bottom of a stat i onory PCMS message pone I shou Id be 
a minimum 7 feet above tre roadway, where '.)OSSible. 

7. The message term "WEEKEND" should be used only if the work is to 
start on Saturday mcrning and erd by Scndoy evening at midnight. 
Actucl days and hours of work srould be displayed on the PCMS if work 
is to :>egin on Friday evening and/or continue into Monday morning. 

8. The Engineer/Inspector may select one of two options which ore ovoi I
able for displaying a two-phase message :on a PCMS. Each :,hose may be 
displayed for either four seconds each or for t7ree seconds each. 

9. Do not · f I ash" messages or words inc I uded in a message. The message 
should be steady burn or continuous while displayed. 

10. Do not present redundant i nformot ion on a two-phase message; i.e., 
keeping two I i nes of the message the some and cnong i ng the third I i ne. 

11. Do not use the word "Danger" in message. 
12. Do not display the message 'LANES SHIFT LEFT" or "LANES SHIFT RIGHT" 

on a PCMS. Drivers do not understand the message. 
I 3. Do not di sp I oy messages that scro I I hor i zonto I I y or , en i co I I y across 

the face of the sign. 
14. The fol lowing -able I ists abbreviated words and two-word phrases that 

ore accept ob I e for use on a PCMS. Both words in a phrase rrust be 
displayed together. ~ords or phrases not on this I 'st should not be 
abbrev i oted, un I ess shown in the TMUTCD. 

15. PCMS character height should be at least 18 inches for troi ler mounted 
units. They soould be v'sible from at least 1/2 1.51 mi le and the text 
should be legible from at least 600 feet at nignt and 800 feet in 
doyl ight. True, mcu7ted units must hove a character height of 10 inches 
and must be legible from at least 400 feet. 

16. Each I ine of text should be centered on the message board rather than 
left or right justified. 

17. If disabled, the PCMS should defoul t to on i I legible display that wi 11 
not alarm mctorists and •i 11 only be used to alert workers that tre 
PCMS hos malfunctioned. A pattern such as a series of horizontal sol id 
bars is oppropr i ate. 

WORD OR PHRASE 

Access Rood 
A I ternote 
Avenue 
Best Route 
Bou I evord 
Br i doe 
Cannot 
Center 
Construction 
Ahead 
CROSS! NG 
Detour Route 
Do Not 
East 

ABBREVIATIO~ 

ACCS RD 
ALT 
AVE 
BEST RTE 
BLVD 
BROG 
CANT 
CTR 

CONST AHO 

XING 
: DETOUR RTE 

DONT 
, E 

Eastbound lroutel 
Emeraencv ; EMER 
Emeraency Veh i c I e : EMER VEH 
Entrance Enter ENT 
Exoress Lane EXP L N 
Expressway EXPWY 
XXXX Feet XXXX FT 
Foo Ahead FOG AHO 
Freeway FRWY FWY 
Freeway Blocked FWY BLKD 
Friday FRI 
Hazardous Drivina HAZ DRIVING 
Hazardous Mater i a I HAZMAT 
Hi oh-Occuooncv HOV 
Veh i CI e HWY 
Hi ghwov 
Hour Isl I HR, HRS 
Information ; INFO 
It Is : ITS 
Junction ' JCT 
Left , LFT 
Left Lone i LFT LN 
Lone CI osed LN CLOSED 
Lower Leve I I LWR LEVEL 
Mo i ntenonce MAINT 

Roadway 

WORD OR PHRASE 

Moior 
Miles 
Miles Per Hour 
Minor 
Monday 
Normcl 
North 
Northbound 
Parking 
Rood 
R i qht Lone 
Saturday 
Service Rood 
Shau Ider 
SI ioperv 
Scuth 
Southbound 
Saeed 
Street 
Sunday 
Te I ephone 
Temporary 
Thursday 
To Downtown 
Troff i c 

Travelers 
Tuesday 
Time Minutes 
Upper Leve I 
Vehicles Isl 
Warning 
Wednesday 
Weight Limit 
West 
Westbound 
Wet Pavement 
~ i I I Not 

ABBREVIATION 

MAJ 
MI 
MPH 
MNR 
MON 
NORM 

<route: N 
PK ING 
RD 
RT LN 
SAT 
SERV RD 
SHLDR 
SLIP 

lroutel S 
SPD 
ST 
SUN 
PHONE 
TEMP 
THURS 
TO DWNTN 
TRAF 

TRVLRS 
TUES 
TIME MIN 
UPR LEVEL 
YEH, VEHS 
WARN 
WED 
WT LIMIT 
w 
lroutel W 

WET PVMT 
WONT 

desic;notion :i:i IH-number, US-m .. mber, S'1-1umber, FM-number 

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES 
(The Engineer may approve other messages not specifically covered here. l 

Phose Condition Lists Phose 2: Possible Componert L'.sts 

Roac/Lane/Ramp Closure List Other Condition List 
Action to Toke/Effect on Travel 

List 
Location 

List 
Worn i ng 

List 
**Advance 
Notice list 

FREEWAY 
CLOSED 
X MILE 

FRONTAGE 
ROAD 

CLOSED 

ROADWORK 
XXX FT 

FLAGGER 
XXXX FT 

ROAD 
REPAIRS 
XXXX FT 

MERGE 
RIGHT 

FORM 
X LINES 

RIGHT 

AT 
FM XXXX 

SPEED 
L !MIT 

XX MPH 

TUE-FRI 
XX AM-

X PM 

APR XX
XX 

ROAD 
CLOSED 

AT SH XXX 

SHOULDER 
CLOSED 
XXX FT 

LANE 
NARROWS 
XXXX FT 

DETOUR 
NEXT 

X EXITS 

USE 
xxxxx 

RD EXIT 

BC:FORE 
RAILROAD 
CROSS! NG 

MAXIMUI/ 
SPEED 

XX MPH X P\1-X AM 

ROAD 
CLSD AT 
FM XXXX 

RIGHT X 
LANES 

CLOSED 

CENTER 
LANE 

CLOSED 

NIGHT 
LANE 

CLOSURES 

VARIOUS 
LANES 

CLOSED 

EXIT 
CLOSED 

MALL 
DRIVEWAY 

CLOSED 

xxxxxxxx 
B_VD 

CLOSE.D 

RIGHT LN 
CLOSED 
XXX FT 

RIGHT X 
LANES 
OPEN 

DAYTIME 
LANE 

CLOSURES 

'.-XX SOUTH 
EX IT 

CLOSED 

EXIT XXX 
CLOSED 
X MILE 

RIGHT LN 
TO BE 

CLOSED 

X LANES 
CLOSED 

JUE - FRI 

RIGHT LN 
NARROWS 
XXXX FT 

MERGING 
TRAFFIC 
XXXX FT 

LOOSE 
GRAVEL 

XXXX FT 

DC:TOJR 
X MILE 

ROADWORK 
PAST 

SH XXXX 

BUMP 
XXXX FT 

TRAFF IC 
SIGNAL 

XXXX FT 

TWO-WAY 
TRAFF IC 
XX MILE 

CONST 
TRAFFIC 
XXX FT 

UNEVEN 
LANES 

XXXX FT 

ROUGH 
ROAD 

XXXX FT 

ROADWOR,< 
NEXT 

FRI-SU~ 

US XXX 
EXIT 

X MILES 

LANES 
SHIFT 

* LANES SHIFT in Phase 1 nust be used with STAY IN LANE in 

APPLIC~TION GUIDELINES 
1. On I y 1 or 2 phases ace to be used on a PCMS. 
2. The 1st phase lor bothl should be selected from the 

"Rood/Lone/Ramp Closure List" and the "Other Co1dition List' 
3. A 2nd phase con be se I ected from the "Action to Toke/Effect 

on Trove I, Locot i or, Genera I Worn i ng, or Advance Notice 
::ihase Lists". 

4. A Locot ion Phase is necessary on I y ; f o di stance or I ocat ion 
is not included in t1e first phase selected. 

5. If two PCMS ore used · n sequence, they must be separated by 
a rri n i mun of 1 000 ft. Each PCMS sho I I be I i mi ted to two Dhases, 
and shou Id be under stondob I e by themse Ives. 

6. For advance notice, when the curren'1' date is within seven days 
of the actual work dote, calendar days should be replaced •ith 
days of the week. Advance not if i cot ion shou Id typ i ca I I y be for 
no more thor one week prior to the work. 

Phase 2. 

USE 
EXIT XXX 

STAY ON 
US XXX 
SOUTH 

TRUCKS 
USE 

US XXX N 

WATCH 
FOR 

TRUC,<S 

EXPECT 
Dl:.LAYS 

REDUCE 
SPEED 

XXX FT 

USE 
OTI-ER 

ROUTES 

USE EXIT 
!-XX 

NORTH 

USE 
I-XX E 

TO I-XX N 

WATCH 
FOR 

TRUCKS 

EXPECT 
DELAYS 

PREPARE 
TO 

STOP 

END 
SHOULDER 

USE 

WATCH 
FOR 

WORKERS 

NEXT 
X 

MILES 

PAST 
US XXX 

EXIT 

xxxxxxx 
TO 

xxxxxxx 

US XXX 
TO 

FM XXXX 

MINIMUM 
SPEED 

XX MPH 

ADVISORY 
SPEED 

XX MPH 

RIGHT 
LANE 
EXIT 

USE 
CAUTION 

DRIVE 
SAFELY 

DRIVE 
WI TH 
CARE 

BEGINS 
MONDAY 

BEGINS 
MAY XX 

MAY X-X 
XX PM -

XX AM 

NEXT 
FRI-SUI, 

XX AM 
TO 

XX PM 

NEXT 
TUE 

AUG XX 

TONIGH, 
XX PM
XX AM 

STAY 
IN 

LANl 
** See ~ppl icotion Guide! ines Note 6. 

* 
WORDING ALTERNATIVES 

I. The words RIGHT, LEFT and ALL con be i nterchonged as approx i ate. 
2. Roadway des i gnat i ans I H, US, SH, FM and LP con be interchanged as 

oppropr i ate. 
3. EAST, WEST, NORTH and SOUTH lor abbreviations E, W, N and SI con 

be i nTerchonged as appropriate. 
4, Hi ghwoy names and nurrbers rep I aced as oppropr i ate. 
5. ROAD, HIGHWAY and FRElWAY can be interchanged OS needed. 
6. AHEAD may be used i nsteod of dis tonces if necessary. 
7. FT and Ml, MILE and MILES irterchonged as appropriate. 
8. AT, BEFORE and PAST interchanged OS needed. 
9. Distances or AHEAD can be el iminoted f,..om the message if a 

I ocot ion phase is used. 

SHEET 6 OF 12 

PCMS SIGNS WITHIN THE R.O.W. SrlALL BE BEHIND GUARDRAIL OR 
CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR 14) 

~-
I Texas Department of Transportation 

PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THF 

Traffic 
Safety 

Division 
Standard 

FULL MATRIX PCMS SIGNS 

LPSTREAM SIDE OF THE PCMS, WH~N EXPOSED TO ONE DIRECTION 
OF TRAFFIC. Wi-,EI\ EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS 

SHOULD BE PLACED WITH ONE DRUM AT EACH OF TH~ FOUR CORNERS OF THE UNIT, 
BARRICADE AND CONSTRUCTION 

PORTABLE CHANGEABLE 
MESSAGE SIGN CPCMS> 

I. When Ful I Matrix PC~S signs ore used, tre chorccter height and legibi I ity/visibi I ity requirements shcl I be maintoired as I isted in Note 15 unc:er "PORTAB;E 
CHANGEABLE MESSAGE SIGNS' above. 

2. When symbol signs, such as tne "flogger Symbol" ICWZ0-71 ore represented ~rophicol ly on tne Ful I Matrix PCMS sign end, with the approval of tre Engineer, it 
snol I maintain the legibi I ity/visibi I i-y requ:rement I isted above. 

3. When symbo I signs ore represented graph i co I I y on the Fu I I Motr ix PCMS, they sho I I on I y supp I ement the use of the static sign represented, and sho I I not substitute 
for, or rep I ace that sign. 

4. A ful I m□-rix PCMS may be used to sif7lulcte a flashing arrow board providec it -neets the visibi I ity, flash rcte and dirrrring requirements on BC(7J, for the 
some size arrow. 

FllE: 

©TxDOT 

9-07 
7-13 

bc-21. dgn 

l~overrt>er 2002 
REVISIONS 

8-14 
5-21 

BCC6>-21 
ON: TxDOT I"• TxDOT I ow. TxDOT I e<• TxCOT 
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I. Barrier Reflectors shol I be pre-quo I if'ed, and conform to ·he color and 
reflectivity requirements of DMS-8600. A I ist of prequol ified Barrier 
Ref I ectors con be found ot the Mater i a I Producer Li st web address Borr i er Ref I ector on 

LOW PROFILE CONCRETE 

BARRIE'R (LPCB> USED 

shown or BC 11 I • IN WORK ZONES 
2. Color of Barrier Reflectors shol I be os specified in the TMUTCD. The 

cost of the reflectors shol I be considered subsiciary to Item 512. 

16' toll plastic bracket~ 

L PCB is approved for use in work 
zone I ocot i ans, where the posted 
speea is 45mpn, or I ess. See 
Roadway Standard Sheet LPCB. 

CO\JCRETE TRAFFIC BARRIER ICTB) 

Barrier 
Reflectors 

3. Where traffic is on one side of the CTB, two 121 Barrier '1eflectors 
shol I be mounted in approximately the nidsection of eocr section of CTB. 
An alternate mounting location is uniformly spaced at ore end of eocc 
CTB. This w i I I a I I ow for ottocnment of a borr i er gr opp I e without 
domog i ng the ref I ector. The Borr i er Ref I ector mounted on the side of 

See D & 

Mox. spacing of barrier 
reflecto-s is 20 feet. 
Attach the del ineotors as per 
manufacturer's recorrmendotions. 

LOW PROFILE CONCRETE BARRIER ILPCB> 

the CTB sho 11 be I ocoted direct I y be I ow tee ref I ector mounted on •op of 
the barrier, as shown in the de-'-oi I above. 

4. Where CTB separates two-way traffic, three barrier reflectors shot I be 
mounted on each section of CTB. The ref I ector unit on top sho I I hove 

mi7imJm of 
Reflectors 

as per mo~ufocturer' s 
recommendations. 

two yellow reflective faces IBi-Direct'onollwhile the reflectors on each 
side of the barrier shol I hove one yet low reflective face, as shown in 
the deto i I above. DELINEATION Oc END TREATMEN,S 

5. When CTB separates troff,c traveling in tne some direction, no barrier 
reflectors wi 11 oe required on top of •he CTB. 

END TREATM~NTS FOR 

CHl' S USED 
6. Borr:er Reflecto· units shol I be yellow or white in color -a match 

the edge I i ne being supp I emented. 
7. Maximum spacing of Barrier Reflectors is forty 1401 feet. IN WORK ZONES 
8. Poverrent markers or temporary f I ex i b I e-ref I ect i ve roadway marker -abs 

Sha 11 NOT be used as CTB de I i neat ion. End treatments used on CTB' s in work zones 
sho I I meet the opppropr i ate croshworthy 
standards as defined in the Monuo I for 
Assessing Safety Hardware IMASHI, Refer 

7 5 5 0 0 
9. Attachment of Barrier Reflecto·s to CTB shol I be per manufacturer's 

reconmendot: ons. 
I0,Missing or damaged Barrier Reflectors shot I be replaced os directed 

by the Engineer. to the CWZTCD List for approved end 
1 I. Single slope barriers shot I be del ineo·ed as shown on tne above detoi I. t ... eatments and manufacturers. 

BARRIER REFLECTORS FOR CONCRETE TRA~FIC BARRIER ANO ATTENUATORS 

(~) 

I 
~ 0 ol 

\ 
Type C Worn i ng Light or 

approved substitute mounted on a 
drum cdjocent to tne t,..ave I way. 

0 

Worn i ng ref I ector may be round 
or square. Must hove o ye I I ow 

reflective surface area of at least 
30 square inches 

WARNING L!GhTS 

I. 
2. 
3. 

4. 

5. 
6. 

7. 
8. 

Morning I ights shol I meet the requirements of the TMUTCD. 
Morning I ights shot I NOT be instol led on borriccdes. 
Type A-Low Intensity Flashing Warning Lights ore corrroonly used with drJms. They ore interded to worn of or mcrk o potentiol ly hazardous 
area. Their use shol I be os indicated on this sheet and/or other sheets of the plans by the designation "FL". The ,ype A Warning Lights shot I 
not be used with signs manufactured with Type BrL or CFL Sheeting meeting the requirements of Departmental Material Specification DMS-8300, 

Type-C and Type D 360 degree Steady Burn Lights ore intended to be used in o series for del ineot'on to supplement other traffic contrcl 
devices. Their use shol I be os indicated on this sheet and/or other sheets of the plans :,y the designation "SB". 
The Engineer/Inspector or the plans shol I specify the location and type of warning I ignts to be 'nstol led on the traffic control devices. 
When required by tne Engineer, the Contractor sho 11 furnish a copy of the worn i ng Ii ghts cert i, i cot ion. The worn i ng Ii ght rronufocturer w i I I 
certify the warning lights meet the requirements of the latest !TE Purchase Specifications for Flashing ono Steady-Burn Morning Lights. 
When used to del ineote curves, Type-C and Type J Steady Burn Lights should only be placed on the outside of the curve, not the inside. 
The location of warning I ights and warning reflectors on druns shot I be as shown elsewne·e in the plans. 

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS 

1. Type A f I os1 i ng worn i ng I i ghts ore ; rtended to worn drivers that they ore approaching or ore in o po ten; i a I I y hazardous area. 
2. Type A rordom flosning warning I ights ore not intended for del ineotion and shol I not be used in o series. 
3. A series of sequent i o I f I ashing worn i ng Ii ghts p I aced on chonne Ii zing devices to form o rrerg i ng toper may be used for de Ii neat ion. If used, 

the successive f I ashing of the sequent i a I worn i ng I i ghts shou Id occur from the beginning of the toper to the end of the merging toper in 
order to identify the desired vehicle path. The rote of flashing for eacr I ight snot I be 65 flashes per 11inute, plus or mi1us 10 flashes, 

4. Type C and D steady-burn worn i ng I i ght s ore intended to be used in a series to de I i neote The edge of the trove I I one on detours, on I one 
changes, on lone closures, and on other simi lcr conditions. 

5. Type A, Type C and Type D warning t ,ghts shol I be instol led at locotiors as detoi led on other sheets in the plans. 
6. Worn i ng I i ghts sho I I not be : nsto I I ed on o drum that hos a sign, chevron or ver ti co I pone I, 

7. The maximum spacing for warning I ights on drums should be identical to the channelizing device spacing. 

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN> WARNING LIGHTS 

1. A worn i ng ref I ector or approved substitute may be mounted on a p I □st i c drurr as a subst i tu-e for o Type C, steady bur-n worn i ng I i ght at the 
discretion of the Contractor un I ess otherw · se noted in the p I ans. 

2. The worn:rg reflector shol I be yel lo, in color and shol I be manufactured using o sign substrate approved for use with plastic drums I isted 
on the CWZTCD. 

3. The warnirg reflector shal I hove a minimun retroreflective su,...foce area (one-side) of 30 square inches. 
4. Round reflectors snot I be fully reflectorized, including the area where ottocred to the drum, 
5. Square substrates must hove o minimum of 30 square inches of •eflectorized sheeting, Tney do not hove to be reflectorized where it 

attaches to the drum. 
6. The side of the warning reflector facing opproochirg traffic shot I hove sheeting rreeting the color and retroreflectivity requirements for 

OMS 8300-Type B or Type C. 
7. When used near two-way troff'c, both sides of the war ing reflector shot I be reflectorized. 
8. The warning reflector should be mounted on the side o the nondle nearest approaching traffic. 
9. The maximum spacing for worn·ng reflectors should be denticol to the channelizing device spacing requirements. 

,,, 

-:< .... 
> ,;:. --

I 

TYPE 

Arrow Boards may be located behind channelizing devices in place for a s~oulder 
taper or merging taper, otherwise they shat I be delineated with four 14J channelizing 
devices placed perpendic~lar to traff'c on the upstream side of traffic. 

I. The Flashing Arrow Boord should be used for al I lone closures on mclti-lo1e roadways, or slow 
moving mo i ntenonce or construction act iv it: es on 7he trove I I ones . 

2. Flashing Arrow Boards should not be used on two-lane, two-way rocdwoys, detours, diversions 
or work on shoulders unless the "CAUTION" display lsee detoi I belowl is used. 

3. The Engineer/:nspector shol I choose ol I appropriate signs, barricades and/or other traffic 
control devices that should be used in conjunction with the Flashing Arrow Boord. 

4. The Flosl1ing Arrow Boom should :,e able to display the fol lowing symbols: 

• • 

• • 
4 CORNER CAUT !ON 

• • • • • • • • • • • • • 
DOUBLE ARROW 

OR 

l 
<=·• 

ALTER~ATING DIAMOND CAUTION 

• • • • • • • • • • 
RIGHT/LEFT ARROW 

!right arrow showr; 
left is simi larl 

• • • • • 

• • 

• 
• • • • • • • 

• • • • • • • • • • • • • • • 
RIGHT/LEFT 

SEQUENTIAL CHEVRON 
!right chevron shown; 
left is simi lorl 

5. The "CAUTION" display consists of four corner lows flashing simultaneously, or the Alternating 
Di omond Cout ion moce as shown, 

6. The stroi~ht I ine caution display is NOT ALLO~ED. 
The Flashing Arrow Boord shot I be capable of minimum 50 percent dimming from roted lamp voltage. 
The f I ashing rote of the I amps sho I I not be I ess than 25 nor more than 40 f I ashes per minute . 

8. Mirimurn temp 'on time" shol I be approximately 50 percent for the flashing arrow and eqJol 
i ntervo Is of 25 percent for each sequent i a I phase of the f I ashing chevron. 

9. The sequent i o I or row di sp I oy is NOT ALLOWED . 
10. The flashing arrow display is the TxDOT standard; rowever, the sequential chevron 

di sp I oy rnoy be used during day Ii ght operot i ans. 
11. The FI ashing Arrow Boord sho I I be mocnted on a veh i c I e, tro i I er or other su i tcb I e support. 
12. A Flashing Arrow Boord SHAL, NOT BE ~SED to loterol ly shift traffic. 
13. A ful I 11otrix PCMS may be used to simulate o Flashing Arrow Boord provided it meets visibi I ity, 

flash rote and dirrrning requirements on this sheet for the sm,e size arrow. 
14. Minimum mounting height of troi ler mounted Arrow Boards should be 7 feet from roadway 

to bot ton of pone I. 

REOUIREMrnTs 

MIN !~UM 
MINIMUM MINIMUM NUMBER 

VISIBILITY 
SIZE OF PANEL LAMPS ATTENTION W"EN NOT IN USE, REMOVE 

B 30 X 60 13 

C ~8 X 96 15 

DISTANCE 

314 mi le 

I ni le 

FI ashing Arrow Bocrds 
sho I I be equipped with 
outoT10tic dirrrning devices. 

T~E ARROW BOARD FROM THE 
RIGHT-OF-WAY OR PLACE THE 
ARROW BOARD BEHIND CONCRETE 
TRAFFIC BARRIER OR GUARDRAIL. 

FLASH 7 NG ARROW BOARDS 

SHEET 7 OF 12 ~-
TRUCK-MOUNTED ATTENUATORS I Texas Department of Transportation 

Traffic 
Safety 

0/11/slon 
Standard 

I. Trcc<-mounted attenuators ITMAI used on TxDOT foci I ities 
wst meet the requirements out I ined in the Manual for 
Assessing Safety Hardware IMASHJ. 

2. Refer to the CWZTCD for the requirements of Level 2 or 
Leve I 3 TMAs. 

3. Refer to the CWZTCD for o Ii st of approved TMAs. 
4. TMAs ore required on freeways unless otherwise noted 

in the plans. 
5. A TMA should be used anytime that it con be positioned 

30 to 100 feet in adv once of the area of crew exposure 
without adverse I y affecting the work performance, 

6. The on I y reason a TMA shou Id not be required is when a work 
area is spread down the roadway and the work crew is on 
extended di stance from the TMA. 

B~RRICAJE AND CONSTRUCTION 
ARROW 

WARNING 

FILE: bc-21.dgn 
(DTxDOT Noverrber 2002 

REVIS[ONS 

9-07 8-14 
7-13 5-21 

REFLECTORS 1 

& ATTENUATOR 

BC(7)-21 
DN: TxDO- CK; TxDOT OW: TxOOT n: TxDOT 

CONT SECT JOB H IGHWA~ 

JIST COUNTY SHEET NO • 

-----------------------------------------------------------JL...-__________________ ....,......., ______ __._...1... _____ .1.,_ 
34 

101 



>,C 
C 0 
0--

V) 

4-- L 
0 (l) 

> ;,,c 
+- 0 • 
CO (l) 
0 V) 
L (l) :J 
LL 
O+- V) 

3 +-
L·-

00 
Z<.- E 

0 
>,L 

,+-'<-

+- - "' 
O·- C 
<!~:_;= 
<l) V)

() C :J 
·- 0 1/) 
+-0.(l) 
() V) L 
0 (l) 
LL VJ 
CL (l) 

0 (J> 
CJ> C D 
C E 
·- 1/) 0 
C (l)D 
CJ E 
C) CJ L 
C VJ 0 
·- V) 
CJ>D v, 
C +
We--

0 :J 
V>O V) 
DX a, 
Xe- L 
<l) 
e- +

,0 
L (l) 

(l) (l) L 
J:: > L 
+- (l) 0 

00 
>,v, C 
D+--·-

0 
Dr: L 
a, 3 O 
C "
L (l) 
Q) V) L 
> 0 0 
0 0. 
C>L V) 

:J+
"'0. D 

E 
>, L 

DCO 
LD'<-
0 
DLL 
CO a, 
04--_c 
+- +
V>e- 0 

0 
LJlO 0 
•- X +
J:: e-
t- D 

>,L 
'<-D D 
0 D 

a, C 
.. (l)"Q 0 
er: V) O+ 
w :J E LO 
:,. 
,-....,Q_)(/)1.1) 

<l .C·-·-
~e- _c 
U D+-

l/l -~4---

0 YO 

WW 
e- __J 

<-
Ou.. 

GENERAL NOTES 
1. For long term stationary work zones on freeways, drums shol I :>e used as 

the primary channelizing device. 
2. For i11terrnediate term stationary work zones on freeways, drLms should be 

used as the primary channelizing device but nay be replaced in tangent 
sections by vertical panels, or 42" two-piece cones. In tangent sections, 
one-piece cones may be used with the approvo I of the Engineer but on I y 
if perscnnel are present on the pro;ect at al I times to maintain the 
cones in proper pas it ion and I ocot ion. 

3. For short term stationary work zones on freeways, drLms ore the preferred 
channe Ii zing device but may be rep I aced in tapers, ---rans it; ons and tangent 
sections by vertical panels, two-piece cones or one-piece cones as 
approved by the Eng i nee,. 

4. Drums and al I related items shol I cooply with the requirerrents of the 
current version of the "Texcs Manual on Uniform Traffic Control Devices" 
ITMUTCDl and the 'Campi iont Work Zone Traffic Control Devices List" 
ICWZTCDl. 

5. Drums, bases, and re I oted mater i o Is sho I I exhibit good workmonsh i p 01d 
shol I be free from objectionable marks or defects that would cdversely 
affect their appearance or serviceabi I ity. 

6. The Contractor sha I I have a maxi mun of 24 hours to rep I ace cny p I ast i c 
druns identified for rep I ocement by the Engineer/ Inspector. The rep I ace
ment device llUSt be on approved device. 

GENERAL DESIGN REQUIREMENTS 
Pre-qua I ified plastic drums shol I meet the fol lowing requirements: 

1. Plastic drums shol I be a t•o-piece desi,n; the "oody" of the drurc shol I 
be the top portion and the "base" shol I be the bottom. 

2. The body and base sha I I I ock together i r such c manner that the bocy 
separates from the base when irrpocted by a vehicle traveling at a speed 
of 20 MPH or greater but prevents ace i dento I separation due to norma I 
hand Ii ng and/or air turbu I ence created by poss i ng veh i c I es. 

3. Plastic drums shol I be constructed of I ightwei,ht flexible, and 
deformab I e mater i a Is. The Contractor sho I I NOT use meta I drums or 
single piece plastic druns as channel izotion devices or sign supports. 

4. DruTIS shol I present a profile that is a miniwm of 18 inches in width 
at the 36 inch height when viewed from any direction. The height of 
drU11 unit (body instol led on base) shal I be a 11inimum of 36 inches and 
a maximum of 42 inches. 

5. T1e top of the drum sClol I hove a bui It-in handle for easy pickup and 
s10 I I be designed to dro in water and not co I I ect debris. The hand I e 
sriol I hove a minimum of two widely spaced 9/16 inch diameter holes to 
a I I ow attochrent of a worn i ng I i ght, worn i ng ref I ector uni - or ooproved 
como I i ant sign. 

6. T',e exterior of the drum body shol I hove a minimJTI of four alternating 
orange and white retroreflective circumferential stripes not less than 
4 inches nor greater than 8 inches in width. Any non-reflectorized 
space between any two adj □cent stripes sha I I not exceed 2 inches in 
width. 

7. Bases shal I rove a maximum width of 36 inches, a moxinll.JIT1 height of L 

i'lches, and a minirrum of two footholds of sufficient size to al low base 
to be held down while separating the drum body from tr,e base. 

8. Plastic drums shal I be constructed of ultra-violet stcbi I ized, orange, 
high-density polyethylene IHDPEl or other approved material. 

9. Drum body shol I hove a maximum unbol losted weight of 11 lbs. 
10. Drum and base sho I I be marked with Tl□ nufocture....-' s name and mode I number. 

RETROREFLECTIVE SHEETING 

I. The stripes csed on drums sho I I be constructed of sheeting meeting the 
cola,... and retroreflectivity requireme'ltS of Deportme~tol Materials 
Specification OMS-83OO, ''Sign Face Materials.'' Type A or Type B 
reflective sheeting shol I be supplied unless otherwise specified 
in the piers. 

2. The sheeting sha I I be su i tab I e fo,.. use on and sha I I adher-e TO the drum 
surface such triat, upon vehicular impact, the sheeting sral I remain 
cdhered in-place and exhibit no delaminating, crackirg, or loss of 
r-etr-oreflectivity other than that loss due to abrasion of the sheeting 
surface. 

BALLAST 

I. Unba I I as ted bases sr,o I I be I orge enough to ho Id up to 50 I bs. of sand. 

2. 

3. 

4. 

5. 

6. 
7. 

This base, when f i I I ed with the bo I I as r mater i o I, shou Id weigh between 
35 lbs lmin"rruml and 50 lbs lmoxirruml. The ballast may be sand in one 
to three sandbags separate from the base, sand in o sond-fi I led plastic 
base, or other bol losting devices as approved by the Engineer. Stocking 
of sandbags w i I I be a I I owed, however height of sandbags ooove pavement 
surface may not exceed 12 inches. 
Bases with bu i It-in bo I I ast sho I I weigh between 40 I bs. and 50 I bs. 
Bui It-in ballast con be constructed of an integral crumb rubber base or 
a so I id rubber base. 
Recycled truck tire sidewol ls rcoy be used for bal lost 01 drums approved 
for this type cf bo I I ast on the CWZTCD Ii st. 
Tne bal lost shol I not be heavy objects, water, or any material that 
would become hazardous to T10to .... ists, pedestrians, or workers when the 
drun is struck by o vehicle. 
When used in reg i ans suscept i b I e to freezing, er ...xns sro I I hove drainage 
holes in the bottoms so that water wi 11 not collect and freeze becoming 
a hazard when struck by a veh i c I e. 
Bo I I ast sho I I not be p I aced on top of drums. 
Adhesives may be used to secure base of drums to pavement. 

"and I e 

of water or 
deb-is 

4'' max 

4" min 
8" 

C X 
0 

E E 

2" max 
ltyp. I 

18" min 

0 

36' 

'I 
I 

9/16" dia. I typl 
for mount i ng 
signs and 
worn i ng I ights 

Each drum she I I hove 
a minimum of 2 orarge 
and 2 white stripes 
using Type A or Type B 
retroref I ect i ve 
sheeting w i tr the 
top stripe being 
orange. 

Toper to allow 
for stocking o 
minimum of 5 
drums 

This deto i I is not intended 
for fa Dr i cot ion. See note 3 
and the CWZTCD Ii st for 
providers of approved 
Detect ob I e Pedestr ion 
Barri codes 

L_____ Continuous smcoth 
rai I for hand troi I irg 

DETECTABLE PEDESTRIAN BARRICADES 
1. When existing pedestrian foci I iTies are disrupted, closed, or 

relocated in a TTC zone, the tempora ... y foci I ities shal I be 
detectable and include accessibi I ity features consistent N;th 
the features present in the existing pedestrian foci I ity. Refer 
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk 
Diversions, Si dewa I k Detours and Crosswa I k CI osures. 

Z. Where pedestrians with visual d:sabi I ities normol ly use the 
c I osed s i Cewa I k, a Detect ob I e Pecestr ion Barr i code sho I I be 
placed across the ful I width of the closed sidewalk instead 
of a Type 3 Barricade. 

3. Detectable pedestrian barricades simi lcr to the one pictured 
above, lo7giTudinal channelizing devices, so~e concrete 
barriers, and wood or chain I ink fencing with a continucus 
detectable edging can satisfcctor-i ly delineate a pedestr-ian 
path. 

4. Tope, rope, or p I ost i c chain strung between devices are not 
detectable, do not comply with the design standards in the 
''Americans with Disabi Ii ties Act Access'bi I ity Guide I ines 
(AOAAG)' end should not be used as a control for pedestrian 
movements. 

5. Warning I ighTS shal I not be attacned to detectable pedestr-ian 
barr i codes. 

6. Detectable pedestrian barricades should use 8' norrinal barriccde 
ra: Is as snown on BC(1Ol provided that -ne top rai I provides 
a smooth continuous ro i I su i tab I e for hand tr □ i I i ng with no 
splinters, burrs, or sharp edges. 

See Bal lost 
No>e 3 

18" x 24" Sign 12" X 24" 
(Maximum Sign Dimensicn) 

Chevron CWl-8, Opposing Traffic Lone 
Divider, Driveway sign 070a, Keep Right 

R~ series or other signs as approved 
by Engi 1eer 

Vert i ca I Pone I 
mcunt with di ogono Is 
s I oping down towards 

trove I way 

Plywood, Aluminum o, Metal sign 
substrates sha I I NOT be used on 

plast·c d,urrs 

SIGNS, CHEVRONS, AN) VERTICAL PANELS MOUNTED 
ON PLASTIC DRUMS 

I. Signs used on p I ost i c drums sha I I be manufactured using 
substrates Ii sted on the CWZTCD. 

2. Chev,,..ons and other work zone signs with on orange backgrcund 
shol I be manufactured •ith Type BFL or lype c,Lorange 
sheeting meeting tne co I or and retroref I ect iv i ty requ i rernents 
of DMS-83OO, 'Sign Face Material," urless otherwise 
specified in the plans. 

3. Vert i co I Pone Is sho I I be manufactured with orange and white 
sheeting meeting the requirerrents of DMS-8300 Type A or Type B. 
Diagonal stripes on Vertical Panels shal I slope down towcrd 
the intended tra,e I ed I one. 

4. Other sign messages I text oc symbo I i cl may be used as 
oporoved by the Engineer. Sign di mens i ans sha I I not exceed 
18 inches in width or 24 inches in height, except for the R9 
series signs discussed in note 8 below. 

5. Signs shol I be ·nstal led using a 1/2 inch bolt lnominoll 
and nut, two washers, and one locking washer for each 
connect ion. 

6. Mounting bo Its and nuts sha I I be fu I I y engaged and 
adequate I y torqued. Bo I ts sMu Id not extend mere than 1 /2 
inch beyond nuts. 

7. Chevrons may be placed on drums on she outside of curves, 
on rrerging tapers or on shifting tapers. When used in these 
I ocat i ans, they TKJy be p I aced on every dr Jm or spocec not 
more than on every third drum. A mini mum of trree 131 
should De used at each location cal led for in the pl ens. 

8. q9.9, R9-10, R9-11 and R9-llo Sidewalk Closed signs which 
ore 24 inches wide may be mountec on plastic cruns, with 
approval of the Engineer. 
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8" to 12" 

~ 

4" 

Surf ace 

See 
note 

Mount Rocdwoy 

/ Base /Surface 

FIXED 

8" to 1 2" 

~ 

Q) 

> 
0 
D 
0 

Q) 
l) 
C 

-2 
"' 

c 
E 

<.O 

"' 

Se If-right i7g 
Support 

8" to I 2" 

~ 

12" minimum 
em:::>edment 
depth 

8" to 12" 

~ 

IR i g id or se I f - r i ght i ng l 
j 

8" to 1 2" 

~ 

T 
24" See 

min. note 

l 
!Rigid or self-righting) 

PORTABLE 

CW6-4 

l 
36" 
min. 

VERTICAL 

Pane Is 

Port ob I e, 
Fixed or 

Dr i veob I e Bose 
may be used, 

or may be 
mounted 

on drums. 

1, 

z. 

3. 

4. 

5. 

DRIVC:ABLE 

Vertical Panels :vp· s: ore normally used to channelize 
troff i c or divide opposing I ones of troff i c. 
VP' s may be used in daytime or nighttime situations. 
They may be used at the edge of shoulder drop-offs and 
other 01eas such as I one transitions where pas it i ve 
daytime and nighttime del ineotion is required. The 
Engineer/Inspector shol I refer to the Roadway Design 
Manual for additional --equirements on the use VP' s 
for drop-offs. 
VP' s shou Id be mounted bock ro bock if used ot the edge 
of cuts adjacent to two-way two I one roadways. Stripes 
ore to be reflec..,.ive orange and reflective white and 
shou Id a I ways s I ope downward toward the trove I I one. 
VP' s used on expressways and freeways or other high 
speed roadways, nay nave more -ran 270 square inches 
of retroreflective area facing traffic. 
Self-righting supports are ovai laole with portable base. 
See "Como I iont Work Zone Traffic Control Devices c ist" 
ICWZTCDl. 

6. Sheeting for the VP· s she I I be retroref I ect i ve T ypc A or 
Type B conforming to Departmental Material Speci:icotion 
DMS-8.lOO, un I ess noted otherwise. 

7. Where the height of ref I ect i ve mater i a I on the vert i co I 
pane I is 36 inches or greater, a pane I stripe of 
6 inches sho I I be used. 

PANELS ( VPs) 

I. Opposing Traffic Lone Dividers IOTLDI ore 
de Ii neat ion devices designed to convert a 
norm□ I one-way roadway section to two-way 
ope rot ion. OTLD' s ore used on temporary 
center I i nes. Tre uDword and downward arrows 
on the sign's face i no i cote the direction of 
traffic on eitrer side of the divicer. The 
base is secure a to the pavement with on 
odhes i ve or rubber we i Q'lt to minimize movement 
caused by a vehicle impact or wind gust. 

2. The OTLD may be used in combino1 ion with 42" 
cones or VPs. 

3. Spoc: ng between the OTLD sho I I not exceed 500 
feet. 42" cones or VPs placed between 
the OTLD' s shou Id not exceed I 00 foot spoc i ng. 

4. The OTLD shol I be orange with a blcck non-
ref I ect i ve I egend. Sheeting for the OTL D sho I I 
be retroreflective Type Br, or Type CFL conforming 
to Departmental ~oteriol Specification DMS-8300, 
un I ess noted otherwise. The I egend sho I I meet 
the requirements of OMS-8300. 

OPPOSING TRAFFIC LANE DIVIDERS (OTLD) 

18" 
Min. 

36" 

12" 

> 

Fixed Base w/ Approved Adhes i 'v e 
(Driveoble Bose, or Flexible 

Support con be used! 

1. The chevron sho I I be a vert i co I rec tang I e with a 
minimUll size of 12 by 18 inches. 

2. Chevrons are intended to 9 i ve notice of a sharp 
chonc;e of al ignrrent with the direction of travel 
and provide odd i t i ono I emphos i s and guidance for 
vehicle operators with regard to ct10nges in 
hor i zo7to I o I i gnment of the roadway. 

3. Chevrons, when used, sho I I be erected on 'he out~ 
side of a sharp curve or turn, or on the for side 
of on intersection. They shall be in line with 
and ot right ong I es to approaching troff i c. 
Spoc i ng shou Id be such trot the motorist o I ways 
hos three in view, u1t i 1 the chcnge in o Ii gnment 
e I i mi notes its need . 

4. To be effective, the chevron st1culd be visible 
for at I east 500 feet. 

5. Chevrons sho I I be orange with a b I ock ronref I ec
t i ve legend. Sheeting for the chevron shol I be 
retroreflective Type Brc or Type c,, conforming to 
Departmental Material Specification DMS-8300, 
unless noted otherwise. The legend shol I meet tre 
requirements of DMS-8300. 

6. For Long Term Stotiono ..... y L.Se on tapers or 
transitions on freewcys and divided highways, 
se If - righting chevrons may be used to supp I ement 
p I ost i c dru11s but not to rep I ace p I ost i c druris. 

CHEVRONS 

/ CJ CJ 

LONGITUDINAL C~ANNELIZING D~VICES ILCDl 

GENERAL NOTES 
Work Zone chonre I i zing dev 1 ces i I I ustrotec ,in this sheet may be i nsto I I ed 
in close proximity to traffic and ore su·toble for use on high or low 
speed roadways. The Engineer/Inspector shol I ensure lhal spacing and 
p 1 □cement is uni f o,...m and in accordance w • th the "T exos Monuo I on Un· farm 
Trof'ic Control Devices" ITMUTCDI. 

z. Channelizing devices shown on this sheet may hove a driveoble, fixed or 
port ob I e base. The requirement .;or se If-righting chonne Ii zing devices must 
be specified in I he Genera I Notes or other p I on sheets. 

3. Channelizing devices on self-righting supports srould be used in work zone 
ar-eos where chonne I i zing devices ore frequent 1 y i mpocred by errant veh i c I es 
or veh;cle related wind gusts making alignment of the channelizing devices 
difficult to maintain. Locations of these devices shol I be detoi led else
where ·n the plans. These devices shal I conform to the TMUTCD and the 
"Comp I ·ant Work Zone Trcffic Control Devices List" ICWZTCDI. 

1'!. The Contractor s'lol I maintain devices inc clean condition and replace 
damaged, nonref I ect i ve, faded, or broken devices and bases os required by 
the Engineer/ Inspector, The Contractor sho I I De required to no into in proper 
device spoc i ng and a Ii gnment. 

5. Port ob I e :ioses sha I I be fobr i coted from virgin and/or recyc I ed rubber. The 
portable bases shol I weigh a minimum of 30 lbs. 

6. Pavement surfaces sho I I be prepared in a manner that ensures proper bonding 
between the odhes i ves, the fixed nount bases :::ind the povemen, surface. 
Adhesives shol I be prepared and oppl ied according to the manufacturer's 
recorrrnendot i ans. 

7. The instol lotion and removal of channelizing devices shol I not cause 
detrimentcl effects to the final povemen1 SLrfoces, including pavement 
surface discoloration or surface ,ntegri-y. Driveoble bases shol I not be 
perm i t-ed on f i no I pavement sur 'aces, The Engineer/ Inspector sho I I approve 
o I I opp Ii cot ion and remova I procedures of fixed bases. 

Minimum Suggested Maximum 
Desir-able Spacing of 

Posted For-mu la Taper- Lengtns Channelizing Speed 
** Devices 

1 O' 11' 1 2' Ono On a 
Offset Offset Offset loper- Tangent 

30 
ws 2 150' , 55' 180' 30' 50' 

35 L= -- 205' 225' 245' 35' 70' 

40 
50 

255' 295' 320' 40' 80' 

45 ~50' 495' 540' 45' 90' -
50 500' 550' 500' 50' 100' 

~ L=WS 550' 505' 550' 55' 11 0' -
50 500' 560' 720' 50' 1 20' -
55 550' 71 5' 780' 55' 130' 

I. LCDs ore crashworthy, I ightweight, defornoble devices that ore hignly visible, hove good target value and 
con be con1;ected together. They ore not designed to con to in or redirect a veh i c I e on i mpoc,. 

-
70 - 700' 770' 840' 70' 140' 

75' 2. LCDs may be Jsed i nsteod of a Ii ne of cones or drums. 
3, LCDs shol I be placed in occordcnce to oppl icotion and instol lotion requirements specific to t7e device, and 

used on I y when shown on the CWZTCD Ii st. 
4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. 

5. LCDs shol I be supplemented with retroreflective del ineotion as required for temporary barriers 
on BCl71 wren placed roughly porol lel to the travel lanes. 

6. LCDs used cs barricades placed perpendicular to traffic srould hove at least one row of reflective 
sheeting meeting the ..... equiremerts for barricade roi Is as shown or, BC{10). Place reflective sheeting 
near the top of the L:D along the ful I length of 0 he device. 

WATER BALLASTED SYS~EMS USED ~S BARRIERS 

1. Water bo I I osted systems used as Dorri ers sha I I not be used so I e I y to chcme Ii ze 'OOd users, but o I so to protect the 
work space per the oppropr i ate Monuo I for Assessing Safety Hardware IMASH I crashwor 0 h i ness recu i rement s based on 
roadway speed and barrier opp Ii cot ion. 

2. Water bol lasted systems used to channelize vehicular traffic shol I be supplemented with retroreflective del ineotion 
or channelizing devices to improve daytime/nighttime visibi I ity. They may also be supplemented with pavement rrorkings. 

3. Water bol lcsted systecns used as barriers shol I be placed in accordance to oppl icotior, and irstol lotion requirements 
specific to the device, and used on I y wnen shown on the CWZTCD I i st. 

4, Water bol lcsted syste:ns used as barriers should not be used for c merging toper except in low speed I less tnon 45 Mhl 
urban areas. When used on o -:-aper in o I ow speed urban area, tr1e toper sho I I be de Ii neoted and the tooer I ength 
shou Id be designed to optimize rood user ope rot i ans cons· der i ng the ova i I ob I e geometric conditions. 

5. When water bol losted systems used as barriers hove blunt ends exposed to traffic, they should be attenuated 
as per manufacturer recomnendot i ans or f I ared to a point outside the c I ear zone. 

If use::1 to channelize pecestrions, longi tudinol chornel ;zirg devices or water bol lasted 
systems must hove a continuous detectable bottom for users of long cones and the top 
of the unit sho I I not be I ess than 32 inches in height. 

HOLLOW OR WATER BALLASTED SYSTEMS USED AS 
LONGITUDINAL CHANNELIZING DEVICES OR BARRI~RS 

75 750' 825' 900' 150' 

80 800' 880' %0' 80' 150' 

** Taper I engths hove been rounded off. 
L=Length of Toper- (FT.) W"'Nidth of Offset (FT. l 
S=Posted Speed (WPH) 

SUGGESTED MAXIMUM SPACING OF 
CHANNELIZING DEVICES ANO 

MINIMUM DESIRABLE TAPER LENGTHS 
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TYPE 3 BARRICADES 

I. Refer to the Comp I iont Work Zone Traffic Control Devices List ICWZTCDI 
for detoi Is of the Type 3 Barricades and a I ist of al I materials 
used in the construction of Type 3 Borr i codes. 

2. Type 3 Borr i codes sho I I be used at each end of construction 
projects closed tc al I traffic. 

3. Borr i codes extending across a roadway shou Id hove stripes that s I ope 
downward in the direction toward which traffic must turn in detouring. 
When both right and I eft turns are provided, the chevron striping may 
s I ope downward in both directions from the center of the borr i code. 
Where no turns ore provided at a c I osed road, striping shou Id s I ope 
downward in borh direct i ens toward the center of roadway. 

4. Striping of rai Is, for the ri~ht side of tee roadway, should slope 
downward to the I ef t. For the I ef t side of the roadway, str i:) i ng 
shou Id s I ope downward to the right . 

5. I dent if i cot ion markings may be shown on I y on the bock of the 
barricade rai Is. The naximum height of le-ters and/er co11pony logos 
used for i dent· f i cot ion sho I I be I ". 

6. Borr i codes sho I I not be p I aced poro I I e I to troff i c un I ess on adequate 
c I ear zone is provided. 

7. Worn i ng Ii ghts sho I I NOT be i nsto I I ed on bcrr i codes. 
8. Where borr i codes require the use of Ne i ght s to keep f ram turning over, 

tr1e use of sandbags w: th dry, cor,es ion I ess sand is recorrmended. The 
sandbags w i I I be tied shut to keep the sand from sp i I I i ng and to 
mo i nta in a constant weight. Sand bogs sho I I not be stocked in a manner 
that covers any portion of a barricade ro' Is reflective sheeting. 
Rock, concrete, iron, steel or other sol id ob:ects wi 11 NOT be 
permitted. Sandbags shou Id weigh a mini mum of 35 I bs and a maxi wm of 
50 I bs. Sandbags sho I I be mode of a durob I e mater i a I that tears upon 
vehicular impact. Rubber !such as tire inner tubesl shol I not be used 
for sandbags. Sandbags sho I I on I y be p I aced a I ong or upon the base 
supports of the device and sho I I not be suspended above ground I eve I 
or hung with rope, wire, chains o .... other fasteners . 

9. Sheeting for borr i codes sho I I be retroref I ect i ve Type A or Type B 
conform· ng to Deportment a I Mater i a I Specif i cot ion DMS-83CO un I ess 
otherwise noted. 

Barri codes sha I I NOT 

Each roadway of a 
di V i ded hi ghwoy Sha I I be 

barr i coded in the some rronrer. 

PERSPECTIVE VIEW 

RI I -2 

M4-1 OL 

The three ro i Is on Type 3 bar'· codes 
sha I I be ref I ector i zed orange and 
reflective white stripes on one side 
facing one-way traffic and bot7 sides 

~ / 

Detour 
Roadway 

for two- way tr a ff i c. ----------------➔ 
Barricade striping should slant 

downward in the direction of detour. 

I. Signs shou Id be mounted on i ndependen- supports at a 7 foot 
rooant i ng 78 i ght in center of roodwcy. The signs shou Id be a 
mi1irrum of 10 feet behind Type 3 Bcrricodes. 

2. Advance signing shol I be os specified elsewrere in t7e plans. 

G20-6 T 

8' max. length Type 3 Borricodes 

PLAN VIEW 
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PLAN VIEW 

Typical 
Plastic Drum 

PERSPECTIVE VIEW 
These drums 
ore not required 
on one-way rood,voy 

1. Where pas it i ve redirect i ono I 

capob i I i ty is provided, drums 
may be omitted. 

2. Plastic construction fencing 
may be used with drums for 
safety as required in the p I ans. 

3. Vertical Panels on flexible supDort 
may be substituted for drLms when the 
shoulder width is less then 4 feet. 

4. When the shou Ider width is greater 
than I 2 feet, steaoy-burn I ights 
may be omitted if crums ore used. 

5. Drums must extend the I eng•h 
of the culvert widening. 

LEGEND 

(]) PI ost i c drum 

(ID Plastic drum with steady burn 
or yellow warning ref I ector 

~ Steady burn worn i ng I i ght 
or ye I I ow worn i ng ref I ector 

Ii ght 

' 

Increase number of plastic drums on the 
side of approaching troff i c if the crown 
Hidth TlOkes it necessary. (minimum of 2 
and maximum of 4 dru11sl 

be used as a sign supoort. TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS 

Minimum 
Width of 

TYPICAL STRIPING DETAIL FO~ BARRICADE RAIL 
4' min. , 8' max. 

A 
3"-~" 

16" r:-iin. 
2" min. 

Tll" min. 

28" 
min. 

\... FI ot ro; I 

Stiffener may be inside or outside of support, but no more than 
2 stiffeners shal I be al lowed on one barricade. 

_J 
FOR 

PANEL DETA=L TYPICAL 
SKID OR POST TYPE BARRICADES 

A 

I 

ti eco:::
50

r?x. Druns, vert i co I pone Is or 42" cones App

50

'?'· ., "

1 

rnote(:)(]) 

I 
at 50' maximum spacing I 1 ~(------)(--------?)~(~) r 

Two-Piece cones 

-~::~;:::-y(])!\ ff\ ·9.',:;: 
~~(])~ "'""" ~-~~/ 

On ore-way roods □ Desi rob I e □ I □ ~□ □ 
downstream drums stockp i I e I ocot ion Chonne Ii zing devices para I I e I to troff i c 

or barr i cede may be is outside st-oJ I d be used when stockp i I e i 5 
omitted here clear zone. within 30' fro,n travel lone. 

TRAFFIC CONTROL FOR MA~ERIAL STOCKPILES 

m n. 
min. 
min. 
min. 
min. 
min. 

min. 

orange 

white 

orange 

white 

~2" 
mir. 

_J 

CONES 

One-Piece cones 

28" Cones sr,al I have a minimum weight of 9 1/2 lbs. 

42" 2-piece cones shal I have a m'nimum weight of 
30 I bs. i r1c I ud i ng base. 

I. Traffic cones and tubular mor,ers shol I be predominantly orcnge, and 
meet the height and we i grit requirements shown above. 

2. One-piece cones hove the bo:Jy one :)ase o, the cone mol:Jed in one consol idoted 
unit. Two-piece cones hove a core shaped body and a separate rubber base, 
or bo I I as t, that · s added t::::i keep the device upr- i ght O'ld in p I ace. 

3. Two-piece cones 11oy hove a handle or loop extending LP to 8" above the minimu11 
height shown, in order to aid in retrieving the dev'.ce. 

4. Cones or tubular markers shal I have whi-"-e or wnite and orange reflective 
bands as shown above. The ref I ect i ve bands sho I I hove o smcoth, sea I ed 
outer sur-face and meet the requirerne1ts of Departmental Material 
Specif'cotion DMS-8300 Type A or Type B. 

5. 28' cones and tubu I or morke's ore genera I I y su i tab I e for short durot ion and 
short-term stationary work as defined on BCl41. These should not be used 
for interrrediote-term or long-term stationary work urless personnel is on-site 
to mo into in them · n their proper upright pas it ion. 

6. 42' two-piece cones, vertical panels or druT1s ore suit::ible fo .... al I war-<. zone 
durot i 07S. 

7. Cones or tubular mcrkers LSed on each project should be of the sorre size 
and shape. 

I2" mcx.f 3" min. 

2" ~o 6' 

3" min. 

28" 
min. 

Tubulo, Mo,ker 

~- SHEET 10 OF 12 

I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

BARRICADE AND CONSTRUCTION 
CHANNELIZING DEVICES 

BC C 1 0 > - 21 
FILE: bc-21.d(;n DN: TxDOT C~= TxDOT DW: TxDOT n: Txco-

©TxDOT Noverroer 2002 CONT SECT JOB HIG-ll'IAY 

REVISIONS 

9-07 8-14 :HST COUNTY S-IEET NO. 

7-13 5-21 

0~L---------------------------------------------------------..l..-------------------------------------------------+mn---------.... -....J ________ ._...;;;.;..._, 
37 

104 



;,-,c 
co 
O• -

<fl 
.._ L 
0., 

> ;,-,c 
+- 0 • 
CO a, 
0 "' L Q) :J 
L.C 
O+- <fl 
3 +-

L·-
00 
Zs- E 

0 
"''-• +- .._ 

+- - c,, 
U •- C 
<1..J?.-;. 
Q)<f)-
0 C :J 
·- 0 II) 
+-Q(I> 
0 <fl L 0., 
LL <fl 
Q_ ., 

Oo> 
oco 
C E 
·- II) 0 a;r 

Cl> :J L 
C <fl 0 
·- "' OO<fl 
C +
WI--

0:J 
<flO<f) 
0 X Cl> 
X 1- L ., 
I- +

. o 
L Cl> 

Cl> Cl> L 
,: > L 
+-., 0 

0 <) 
;,,,n C 
..0+•-

0 
1J.C L 
Cl> 3 0 
C .._ 
L Cl> 
Cl> <f) L 
>OO 
OQ 
OL ,n 

:J+
<nQO 

E 
"''DC O 

LOS-
0 
DLL 
CO Cl> 
OS-,: 
+- +,,,,_ 0 

0 
<nO 0 
•- X + 
,: I-
+- D 

"''.._ D 0 
0 D 

Cl> C 
•• (])'O 0 
a: U') 0+
w:::, Eu, 
::; 
...... (J)U)V, 

<f. .C •- ·
_., I- ,: 
U D+
<11 C ·- .._ 
0 :,t: 0 

WORK ZONE PAVEMENT MARKINGS 

GENERAL 
I. The Contractor sho l I be responsib l e for maintaining work zone and 

existing pavement mrkings, in accordance wi-h the standard 
specificot ' ons and specia l prov i sions , on a l I rcadways open to traffic 
within the CSJ I inits un less o·herwise stated in the plans . 

z. Co lor , patterns one dirrensi ons shal I be in corformonce with tie 
"Texas Manual on Unifo•m Tra•f · c Contro l Dev ·ces " <TMUTCDI . 

3. Addi ti ona I supp I emento I pavement more(,. i rg deto i Is may be found in the 
p l ans or specifications . 

4 . Pavement markings sho l I be insto l l ed in accorco7ce wi tn the WUTCD 
and as shown en the p I ans . 

5. When short term markings ore required on the plans, short term 
ma·kings sha l l conform with the TMUTCD , the plans and cetai l s as 
shown on the Standard PI on Sheet WZ IS · pM) . 

6. When standard paveme'lt markings ore not in p iece and the roadway 
is opened · a troff i c, DO ~OT PASS signs sho I I be erected to mark 
tt1e beg inn · ng of -he sect i ans where passing · s proh i bi tej and 
PASS WITH CARE signs at the beginning of sec·ions where passing 
is permitted. 

7. A I I work zare pavemen I markings sha I I be ins I a I I ed i r accordance 
with Item 662, "Work Zone Pavenent Markings . · 

RA:SED PAVEMENT MASKERS 
1. Raised povenent markers ore to be p laced cccording to the patterns 

on BCl12 l . 

2. Al I raised pavement markers used for work zone markings sha l I mee· 
the requirements of Item 672, "RAISED PAVEMENT MARKERS" a7d Departrrenta l 
Materia l Specificotior OMS - 4200 or DMS - 4300. 

PREFABRICATED PA VEMENT MARK[NGS 
I. Removab l e prefabricated pavernem markings shal I meet the -equirements 

of DMS - 8241 . 

2. Non - rerrovoble prefabr i cated pavement markings lfoi I bockl shol I meet 
the requirements of D~S - 8240. 

MAiNTAINING woqK ZONE PAVEMENT MARKINGS 
1. The Controcior wi 11 be --esponsible for roointaining work zone pavenent 

markings withir the work I im it s. 

2. Wor-k zone pavement rorkings sho l I be inspected in accordance with 
the frequency end reporting requiremerits of work zone traffic co1tro l 
device inspections as required by Form 599. 

3. The narkings should provide a v · siD le refe1ence fo,.. o minimum 
dislonce of 300 feet ouring rormo l day I ight hours and 160 feel wnen 
i ll Jminoted by outOlrobile low-Deom headlights at night , un l ess sight 
distance is restrictea 'J y rocdway geometrics . 

4. Markings ·a · I ing to meet this criteria within the first 30 do)s ofter 
p I acerrent sha I I be rep I aced ct the expense of the Cont rector as per 
Spec if i cot ion I tern 662 . 

REMOVAL OF PAVEMENT MARKINGS 
1. Pavement markings that ore no I 01ger opp I i cob I e, cou Id create confusion 

or di recr a motorist toward or into the c I osed portion of the r oadway 
sha l I be rerroved or ob i itero·ed before the roadway is openec to tra'f c . 

2. The above shal I rot app l y to detours in place for less than three 
days , where f loggers ond1or sufficient channe li z i ng cev i ces o--e used 
in I i eu of mark · ngs to out 1 i ne the detour route. 

3. Pavement markings shol I be removed to the ful l est extent possib l e, 
so as no· to I eave a di scernab I e marking. ·his sha I I be by any method 
approved by TxDOT Specificot ·on Iten 677 for "E l imincting Exis-ing 
0 ovement Markings end Markers·. 

4. The removc l of pavement mar .<"ngs may require resurfacing or sea l 
coating portions of the roadway as described in Item 677. 

5. Subject to the approval of the E7gineer , any method that proves to be 
successful on a particular type pavement moy be used . 

6. a last clecning may be used but wi 1 1 rot be requirea unless specifical l y 
shown i n tt1e p I ans. 

7. Over-pointing of the mar kings SHALL NOT BE permi I led. 

8. Remova I of ro i sea pavement rrorkers sra I I be as directed by the 
Eng i nee· . 

9. Removal of existing pavenent morr<.:irgs and mon::ers wi 11 be poi o ror 
di rec\ l y in accordonce with I lem 677, " ELIMINATl~G EXiSTING PAVEMEN. 
MARKlliGS AND MARKE'<S , .. un l ess otherwise stated ir the plans . 

·o . Bl ock·oct marking tape may be used to cover conflicting existing 
markings for periods less -hon ho weeks Hhen approved by the Engineer . 

Tempo,a,y F lex"b le - Ref lective 
Roadway Mo,ke, Tabs 

TOP Vl[W FRONT VIEW 

Height of sheeting 
is usua I I y ncre than 
1/4" and l ess than I " . 

SIDE VIEW 

STAPLES OR NAILS SHALL ~o- BE JSED TO SECJRE 
- EMPORARY FLEXIBLE - REF LEC - IVE ROADWAY MARKER 

TABS TO THE PAVEMENT SJRFACE 

1. Temporary flexible - reflective roadway morke-- tabs used as guicemarks 
shO I I meet the requ · rements of )MS-8242. 

2. TaJs detoi led on - his sheet or e to be inspecred and accepted by -he 
Engineer or des i gnoted representot i ve. Samp I i ng and testing is not 
rormo I I y required, however at the option of the Engineer, e i trer "A" 
or "3 · be I ow may be imposed to assure iuo I i ty before p I ocerrent on the 
roadway . 

A. Select fi ve 151 or rrore tabs at ·andom from each l ot or sripment 
and subrr · t t:J the Construction Division, Materia l s and Pavement 
Section -o determine specif i ca t i :::m comp I i once . 

8. Select five 151 tabs ono perform · he fo l lowing · est. Affix five 
I 5) tobs at 24 · rch i ntervo Is on on ospno I · i c pave11ent in a 
straight I ine . Using a medium size passenger vehic le or pickup , 
·un ove· the markers w· th the front and rear tires at a speed 
of 35 to 40 mi l es per hour, four 14) times in each direc-ion. No 
rrore than one 11 l out of the five 151 re'lective surfaces sno l I 
be I os t or di S) I aced as a resu I t of this test. 

3. Smol I design variances may be notec )etween ·ob monufoctJrers. 

4. See Standard Shee· WLISIPMl 'or tab p l acemen· or new pcvements . See 
Standard Sheet TCP I J- 11 for tab p I ocement on sea I coot work. 

RAISED PAV EMENT MA?KE?S USED AS GUIDEMARKS 
I. Ra ' sed pavemenl norkers used as guidemorks shol I be from the approved 

product Ii st , and meet the requirements of DMS-l200. 

2. Al I temporary construction raised pavement narkers provided on a 
project sho l I be of the same manufacturer . 

3. Adhesive for guidemorks shal I be bituminous materia l hot appl · ed o..
butyl rubber pod fo• a l I surfaces, or tner110p l os t ic ·or concrete 
surfaces . 

Guidemor,s shol I be des · gnoted as : 
YELLOW - ltwo amber ref l ect · ve surfaces with yellow body\. 
W~ITE - lore si Iver ref l ect · ve surface with white body). 

DEPARTMEW AL MATERIAL SPEC I FICATIONS 
PAVEMENT MARKE,S I REFLECTORIZEDl 

TRAFFIC BUT TONS 

EPOXv AND ADHESIVES 

B I TUMINOUS ADHESIVE FD, PAVEMENT ~ARKERS 

PERMANE~T PREFABRICATED PAVEMcNT MARKINGS 

TEMPORARY REMOVABLE. PREFABRICATED 
PAVEMENT MARKINGS 

TEMPORARY FLEXIBLE, REFLECTIVE 
ROADWAY MARKER TABS 

DMS - 4200 

DMS - 1300 

DMS - 6100 

DMS - 6130 

DMS-8240 

DMS - 824 1 

DMS-8242 

A I · st of prequol ified reflective raised pavement markers, 
non - ref lective traffic buttons, roadway marker tabs and other 
pavement markings con be found at the ~oterio l Producer List 
web odd~ess sho,n on BC Ill. 
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PAVEMENT MARKING PATTER~S 

""""== 

' ◊ Ye l l ow 

f 
~ to 8 " 

IO to I 2 .. 

1 
,=- -

Yellow fa 
REFLECTORIZED PAVE~ENT MARKINGS - PATTERN A 

~~~ ~ 
Ye I I ow 

REF LECTORIZED "AVEMENT MAR,INGS - PATTER~ B 

◊ 

0 0 

0 0 

10 to 12 " Type II-A-A~ ◊ 
1□ ~ 0 0 □ 0 0 0 0 0 0 D 0 

DODO□ DODO□ °P::J □ 0000 :JO 0 0 D O 00 1□ ~ □ 0 0 0 0 0 0 □ 0 

Type I I -A-A Type y buttons 

RAISED PAVEMENT MARKERS - PATTERN A 

Type II - A - A 

o ::iy;;o □ ol o o □ o o o o o o o □ o o o □ 
o :, o o □ -t □o□o~□o□ 

Ty pe Y 
buttons 6 to 8 Type 7

□ 

II-A - A 

RAISED PAVEMENT MARKERS - PATTERN B 

Pattern A is the TX DOT Stardard, however Pattern B may be used if approved by r he Engineer. 
Prefobr i coted mark i n,s rncy be substituted far ref I ector i zed pavement mo-kings. 

CENTER LINE & NO - PASSI~IG zm1E BARRIER LINES FOR TWO-LANE, TWO - WAY HIGHWAYS 

Type I - C 

/ 

White~ = = Yello11 

\._ 

0 0 0 0 0 0 0 0 0 0 O O O n O O C :J O O O n o{ D O O O O O O O D O O O □ 0 0 0 □ 

lype W buttons _rType I - C or II - C- R Q 
00::JOO DODOO □ co□ DODO□ □coo□ 

Type I-A~ ,/', Type Y buttons ~ 

0 □ 0 0 0 ~ 0 0 0 0 0 0 D O O O ::J O O O O O O O O O O O O O O O O O O O O O O O 0 

/ 
Ye I I ow 

0 0 0 0 0 DO oy O O O □ 0 0 0 :JOO O □ 0 0 0 DO op O O O ODO O ODO O O 0 

◊ Type I-A Type Y bJttons/ 

Wh " te\= nonoo 

0 D O O O C O O O D O O O D 

□ono□ r co~ DODOO 

Type W buttons-\ Type I - C or I1-C-R 

0 0 C ::J O O O D O o'o D O O O 0,,. 0 0 0 □ 0 0 0 D O O O □ 

REFLECTORIZED PAVEME~T MARKINGS 
PAISED PAVEMENT MARKERS \_Type I - C 

Pre.:-abricated markings may be substituted for ref l ectorized pavement morkirgs . 

EDGE & LANE LINES FOR DIVID~D H!GhWAY 

◊ 
~ = = Wh . te / 

◊ 

◊ 
fr 

"""""" = = Yel l ow = 
◊ 

I/hi te / 

REFLECTOPIZED PAVEMENT MARKINGS 

Pre.:abricoted markings may be substituted for reflectorized pavement markings . 

I ANF & CFNTFR I TNFS FOR 

_,,,White/.,....,,,. 

REFLECTORIZED PAVEMENT MAqK:NGS 

Prefabr i coted mark i n,s may be substituted for ref I ecto- i 1ed pavement markings. 

□ODO□ 

00 D 0 0 0 
O OD O 0 0 

◊ 
DODOO 

◊ 

Tyoe w buttons~ 

00000 DOD 

0 D O O O D 0 0 0 □ 

~Type II-A-A 

O D O O O C O O 0 □ 

DODOO y□o□ 

Type W bu-tons 

0 0 0 
0 0 0 

! Type I-C 

0000 DODOO 

'1i, Ty-:)e Y bc.,t-ons 

□ 0 D O O O D O O O D 
□ 0 □ 0 0 0 D O O O D 

COCO::J 00000 

'- Type I - C 

RAISED PAVEMENT MARKERS 

MlJI TTI Af\c lJf\l!ViDF[") HIGHWAYS 

0000::J 

Ty::,e W buttons\ 

DODOO □\,DOD 

Type I - c , 

00~0□ DODO□ 

◊ 
00000 

◊ 
0 0 0 □ 0 0 0 □ 
0 0 0 □ 0 0 0 □ 

00000 

◊ 
DODOO 

◊ 
0 0 D O O O n 1:0 0 C 
00000 DODOO 

O O □ O O O □ 0 0 0 □ 0 0 0 □ 0 0 0 C O D O D O O O D O O O ::J 

□~□ 0 00000> ::JOOOD 00000 

Type 
DODOO 00000 
0 0 0 0 0 0 D O O D 

Y buttons Ty::,e II-A-A 
DOD □ DODO□ ::moo□ DODOO 

0 0 0 D O O O O O O O O O O O D O O O O O O O D O O O D O O O ::J 

DODOO DODOO 91:moo 00000 ::JOOC~ - 00000 

Type W buttons/ ype I -C 

RAISED PAVEMENT MARKERS 

STANDARD WORK ZONE PAVEMEN T MARKINGS DE TAILS 

.Lo DOUBLE RAISED 

PAVEMENT ~ to 1 2' 
MARP";ERS i--□ 

NO - PASSING 
R[FLECTORIZED ..L 

LINE 
PAVEME"<T ~ to 12 " 
MARKINGS ,.-

Type I -C 
RAISED 

GO ' - 3' -

~ r-
0 0 0 

0 0 0 

t 4 " 

f 

I -A or 

D 

D 

Type II-A - A 

0 0 0 D 0 

0 0 0 D 0 

'--._\ Ye I I ow 

11 -A-A ~ Ty p e W or 

D 0 

D 0 

SOLID EDGE LINE 
PAVEMENT D 0 0 0 D 0 0 0 D O O 0 

Y buttons 

D O 0 

OR SINGLE 
MARl(.[RS 

LINES 
REFLECTOR I ZED 

NO - PASSING LI \IE P.IIV[MENT 

WIDE 

LI NE 

(FCR LEFT TURN CHt.NNELIZING LINE 

OR CHANNELIZING _!NE USED TO 

0ISCOURAG£ LANE CHANGING . ) 

Rb. ]SEO 

PAVEMENT 

~1ARKERS 

CENTER 

LI I\E 

OR 

LAI\E 

LII\E 

REFLECTOR I ZED 

PAVEMENT 

MARK JNGS 

BROf(EN 
LINES 

AUXILIARY 

OR 

LA ~IEDROP 

LINE 

RAISED 

PAVEMENT 

MARKERS 

REHECTORIZED 
PAV[M['JT 

',\ARl(.JNCS 

REMOVABLE MARKINGS 
WITH RAISED 

PAVE~EI\T MARKERS 
If raised pavement mar kers are LSed 
lo supplement REMOVABLE markirgs, 
the rorkers sha I I be app I i ed to tre 
top of the tape at the approx irncte 
mid I ength of tape used for broker 
I i nes or at 20 fact spacing far 

□ 
D 

I, 3 

Mt.Rl(JNGS 

RA [SEO 

PAVEMENT 

MARKERS 

I - 2" 

PE~LECTOR I ZED 

PAVEMENT 

MARK iNGS 

30" • 3 ·· 
~ 

D O D O D 

f.e--- 10 · I 

□ □ 
D D 

,I, 9 ' ,I 

9' 

~ ~ 
60" 3 " 
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Ty pe I - C 
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White or Ye I I ow 
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D 
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White 

Ty pe W buttons 

ofo o o 
0 0 0 D 
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or 
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1
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Pavement Markers 

I 
20' .: 1' sol id 1 · nes . This a l lows on ~sier 

remva I of raised pavement ~rkers 

and tape . ~ , , •'·· - c : - : . 
Center! ine only - not to be -JSed on edge I ines 

~ ," , · - '-- ·- · 

7 5 5 0 0 

''l.1 11 \ • ' •• ~· ,, .. 
Roi sed pavement morktft.?1/fed '-oo shJ[\'(& 'a 
pa vement markings sho l I ~lr,trm1~~~•opprovec 
products I ist and meet the recuirements of 
Item 672 "RAISED PAVEMENT MARKERS . " 
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Channel !zing devices 
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See note 1l 
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0 0. 

E co- L 

'-
0 
4-

X 

'-
00 

0 
4- co 

X 

"' 

CW20-1D 
48' X 48" 
lFlags-
See note I l 

WORK SPACE ON SHOULDER 

'
Q) 

D 

'
Q) 

D 
END 

= 
D(cl 

@ 
..a.. 

LEGEND 
Type 3 Barricade Ill Ill 

Heavy Work Vehicle ~ 

Troi ler Mounted @ Flashing Arrow Boord 

Sign ◊ 

Channelizing Devices 

Truck Mounted 
Attenuator lTMAJ 

Portable Changeable 
Message Sign lPCMSJ 

Traff i C Flow CW20-1D 
48" X 48" 
(Flags-
See note I) 

::J 
0 
r: 
l/) 

:J 
0 
r: 
co 

· ROAD WORK 

!\~?-~ 24" 
(See note 2l..4l 

Posted 
Speed 

* 

°" Flog 

Minimum 
Desirable 

Formula Taper Lengths 

** 10' 11' 1 2' 

°-o Flagge, 

Su~gested Maxi~um 
Spacing of Minirium 

Sign Suggested 
Channelizing Spacing Longitudinal 

Devices Buffer Space 'T' 
'B" On a On a Distance 

J: '-0. 11) 
E if) > J: U") 0 0. 

0 Q) E "' - '-
'- '-

00 

0 0 
4- co 

4- X 

X "' 

Work vehicles 
or other equipment 
necessary for the 
work operation, I 
such as trucks, 
moveable crones, 
etc., shol I remoi:-i in 
areas separated from 
lanes of traffic oy 
channelizing devices 

IO' 
~ 
I 

♦ 

• 

= 

at al I times.-'""';=:::::::--------,c--~W 

END 
ROAD WORK 

G20-2 

(See note 2lA 

L 
(j) 
D 

:J 
0 
r: 
l/) 

TCP 

• 

'
Q) 

D 

:J 
0 
.c 
Vl 

(2-1c) 

Offset Offset Offset Taper Tangent 

30 
ws 2 1 SC' 165' 1 80' 30' 60' 1 20' 90' -35 L=-- 205' 225' 245' 35' 70' 160' 120' 

40 
60 265' 295' 320' 40' 80' 240' 155' 

45 450' 495' s~o· 45' 90' 320' 195' 

50 500' 550' 600' 50' 100' 400' 240' 

55 L=WS 550' 605' 660' 55' 11 O' 500' 295' -60 600' 660' 720' 60' 1 20' 600' 350' 

65 650' 71 5' 780' 65' 130' 700' 410' -70 700' 770' 840' 70' 1 40' 800' 475' -
◄ x 

El 0 0 
0 '-

0. 
0. 
<l 

Inactive 75 750' 825' 900' 75' 1 50' 900' 540' 

0 
work 

0 
(See 

0 -~ 
"' :;, 

(j) 
0 
0 

l/) 

.,, 
'-
0 

'" 

a:i 

_J 

r<) 

" 
J: L 0. (j) E ifJ > J: if) 

0 (j) 
0 0. 

E co - L 

'- ' 
oo 

0 0 
4- co 

4- X 

X 
r<) 

CW20-1 D 
48" X 48" 
lFlags
See note 

?-
-:: 

vehicle 
Note 7) 

(j) 

C 

_J 

;,, 
a 
3' 
' 4--
0 
' +-

J: 
CJ> 

0: 

* Conventional Roads Only 

** Tape, lengths hove been rounded off. 
L=Length of Tope,IFT) W=Width of OffsetlFTJ S=Posted Speed:MPHI 

TYPICAL USAGE 

MOBILE I 
SHORT 

I 
SHORT TERM 

I 
INTERMEDIATE 

I 
LONG TERM 

OUR AT ION STAT IONA RY TERM STATIONARY STATIONARY 

I ✓ I ✓ I ✓ I ✓ 

GE~ERAL NOTES 

1. Flogs attached to signs where shown, ore REQUIRED. 
Z. Al I traffic control devices i I lustroted ore REQUIRED, except those 

denoted with the tr:angle symbol may be omitted when stated 'n the 
p I ans, or for routine mo i ntenance work, when approved by the Engineer . 

3. Stockpiled material should be placed a minimum of 30 feet frocr 
nearest traveled way . 

4. Shadow Vehicle with TMA and ~igh intensity rotating, floshi~g, 

5. 

6. 

7. 

8. 

osci I loting a, strobe I ights. A Shadow Vehicle with a TMA shoulc be 
used anytime it con be positioneo 30 to 100 feet in acvonce of 
t,e area of crew exposLre without adversely affecting the 
performance or quo I ity of the •ork. If workers ore no longer Jresent 
but rood or work conditions require the traffic control to remain in 
p I ace, Type 3 Sor, i codes or other chonne I i zing devices rray be 
substituted for the Shadow Vehicle and TMA. 
1\dd it i ono I Shadow Yeh i c I es with TMA s may be positioned off the paved 
sJrfoce, next to those shown in order to protect o wiCer work space. 
See TCPlS-ll for shoulder work on divided highways, expressways and 
freeways. 
Inactive work vehicles or otre, equ;pment should be parked rear the 
right-of-way line and rot parked on the paved shoulder. 
CW21-5 "SHOULDER WOR," signs rooy be used in place of CW20-ID 
"ROAD WORK AHEAD" signs foe shou Ider work on convent i ona I roadways. 

~-
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

, __ : .__· .... _•, _:-'_,_c _:_:_:_. · __ , _;. _c ___ ,_.:__.-1 S TRAFFIC CONTROL PLAN 
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0
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___________________________ •11,
1 
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0 
<1>00 
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ROAD 

1 > 

C? 
<I) :r: 
(1) CL 
- ::, 

L 0 
0 <n 

:r: L 
CL (J) 
::, > 

0 
0 
<n L 

0 
L 4-
0 
4- X 

"' X 

Shadow Venicle 
with TMA and 
high irte'lsity 
rot at i rg, f I ashing, 
DSC i I I ct j IQ or 
strobe I ights. 

L 
(1) 
D 

010 010 :::, 
0 
_c 
VJ 

I See notes 5 & 6) ---+---+---+----,ft---+-, 

G20-2 
48" X 24" 

L 
(J) 

D 

:::, 
0 
_c 
Vl 

.~ 
• 
♦ 
♦ 
♦ 
♦ 

010 010 

TCP (2-40) 

L 
(1) 
D 

:::, 
0 
_c 
co 

~ 
♦• 

♦ 

L 
(1) 
D 

:::, 
0 
_c 
Vl 

0 
"' 

_J 

"' " 

..L. 

..L. 

END 
ROAD WORK 

G20-2 
L8" X 24" 

◄ X 

(J) 

:i 
(.) 

0 
(l 

::, Vl 

-'<' 
L 
0 

"° 

0:, 

X 

X 

CW16-3oP 
30" X 12" 
!See note 4) 

ONE LANE CLOSED 

"T" 

X 

"T" 

L 
X (J 

D 

:::, 
"T" 0 

_c 
VJ 

CW20- X 

48" 
"T" 

X 

!See note 4) 
_J 

olo 

• • • :® 

•• • • 

• • • • • • 

olo 

•• 

= I 

~ 
Shadow Vehicle with 

0 i0 
TMA and high i~tensii;t;y-------+-+-_ji1____jt1 
rota, i ng, f I ashing, 
osci I loting or strobe 
I i gh-s. I See notes 5 & 6) 

• 
• • • • • • 

• • ·.! ..... 

L 
(1) 
D 

:::, 
0 
_c 
VJ 

__j 

N 

" x 
0 0 

L 
0 Q 
N Q 

<{ 

X 

0 
(.) 

c 0 
(l 

0 ·- Vl 
"'::, 

'y 

L 
0 

"° 

m 

__j 

N 

" 

X 
__j 

◊ • ..&...;;l==:J.=:'.:::__ 

END 
ROAD WORK 

G20-2 
48" X 24" 

L 
(1) 
D 

:::, 
0 
_c 
VJ 

TWO 

• • • • • ~ 

TC 0 (2-4b) 

♦ 
♦ 

..L. 

~ ..L. 
D 

:::, 
0 
_c 
l/) 

LANES CLOSED 

X 

X 

LEGEND 

= T:,pe 3 Barricade Iii Iii Cnonne I i zing Devices 

DIP Heavy Work Vehicle ~ 
Truck flaunted 
Attenuator ITMA) 

@ Tro i I er Mounted @ Portable Changeable 
Flashing Arrow Boord Message s;gn IPCMS> 

END 
..L. Sign ◊ Traffic FI ow 

ROAD WORK °' FI og ~ F I ogger 

G20-2 
48" X 24" 

CW13-1P 
24" X 24" 

Minimwm Suggested Vaximum 
Desirable Spacing of Minimum 

Posted FOIIT'U I 0 sign Suggested 

Speed 
Toper Lengths Channe I i zing Spacing Longitud·nal 

** Devices , X" Buffer Space 

* 1 O' 11' 12' On a On a "B" Di stance 
Offset Offset Offset To::ier Tangent 

30 
ws 2 1 50' 1 65' 1 80' 30' 60' 1 ZO' 90' 

>---
35 L= -- 205' 225' 245' 35' 70' 160' 120' 

j() 60 265' 295' 320' 40' 80' 2,:0• 155' 
,:5 450' 495' 540' 45' 90' 320' 195' 

>---
50 500' 550' 600' 50' 100' 400' 240' 

55 L=WS 550' 605' 660' 55' 11 O' 500' 295' 
~ 

60 600' 660' 720' 60' 120' 600' 350' 

65 650' 71 5' 780' 65' 1 30' 700' 4·0• 
-

70 700' 770' 840' 70' 140' 800' 475' 
-

75 750' 825' 900' 75' 150' 900' 540' 

* Carventio~ol Roods Only 

** 'Oper I engths hove been rounoed o:f. 
L=Length of ToperlFT) W•Width of o:fsetlFT) S•Posted SpeedlMPH) 

TYPICAL IJSAGE 

MOBILE I 
S,jORT 

I 
SHORT ~ERM 

I 
INTERMEDIATE 

I 
LONG TERM 

DUR AT ION STATIONARY TERM STATIONARY STATIONARY 

I I ✓ I ✓ I 
GENERAL NOTES 
1. Flogs attached to signs where shown, ore REQUIRED . 
2. Al I traffic control devices i I lustroted ore REQUIRED, except those denoted 

with the triangle sy~bol may be omitted •hen stated elsewhere in the plans, 
or for routine moi~tenonce work, when approved by the Engineer. 

3. The downstream toper is optional. When used, it should be '00 feet 11inimum 
I ength per I one. 

4. For short term applications, when post mounted signs ore not used, the distance 
legend may be shown an the sign foce rather than on a CW16-3oP supplemental 
p I oque. 

5. A Shadow Vehicle with o TMA should be used anytime i7 ccn be positioned 
30 ta 100 feet in advance of the area of crew exposure without adversely affecting 
the performance ar qua Ii ty of the work. If workers ore no I onger present but rood 
or work cond it i ans require tre t--off i c contra I to remo in in p I ace, Type 3 
Barricades ar other channelizing devices may be substituted far the Shadow 
Vehicle and TMA, 

6. Additional Shadow Vehicles with TMAs may be positioned in each closed 
lone, on the shoulCer or off the paved surface, next to those shown in order 
~o protect o wider work space. 

TCP (2-40) 

7. If this TCP is used for o left lone closure, CW20-5TL "LEFT LANE CLOSED"signs 
sho I I be used and chonne I i zing devices sho I I be p I aced on tne center I i ne to 
protect the work space fra11 apposing traffic with the arrow board placed in the 
c I osed I one near tne end of the merging toper. 

TCP (2-4b) 
8. Far shorter durations where traffic is directed over a yellow center I ine, 

chonne I i zing devices which separate two-way troff i c shou Id be spaced on tapers 
ot 20' or 15' if pasted speeds o-e 35 mph or slower, and for tangent sections, ot 
1/21S> where S is the speed in moh, This tighter devices spacing s intended for 
the area of cont I i ct i ng markings, not the entire work zone. 

~-
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

CW16-3oP 
30" X 12" ,_ ____ !See ~ 1' 

note 4) ~ ;,' TRAFFIC CONTROL PLAN 
#71 
! = i 7 5 5 0 0 
~ 
~ ✓• • 

CW20-1D ~ -· 
48"X48",-, 
IFlogs-
See note 1 > 

!ANE CLOSURES 0~ 
- CONVENTIONAL 
~ 

MULTILANE 
ROADS 

~: 
TCPC2-4)-18 
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D GZ0-2 
"' V, V, :, 48" X 24" '<-L 0101010 END :, 0 0 Q) 

0 _c !See Note 41 > _c V, ;,,,c ROAD WORK 

I I I 

.. 0 • V, 
C () a, 
0 "' ~GZ0-2 La,:, 
L .C 

48" X 24" 0 .. "' ,. .. 
!See Note 41 L•-
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C OJ 0 

010101: 
0 ·-"' 0. 
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CO a, 
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0 
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•- X+-
.cf--

u Shodow Vehicle II +-
'"''- with TMA and 

'<-00 
high iniensity CJ 0 u 0 fl a, C 
rotating, f I ashing, 0 •• Q,) -0 0 

5~~~ 
0. 

osc i I I 01 i ng 01 V, fl :::e 
strobe Ii ghts x fl .... Q)ll)lf) 

< ..C•-·- L 
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en • :, :, 010 • 0 0 en _J .c .c 
V, 

Ill 
V, 
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' 
Ill 

Ill 
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• See TCPl6-1 I for I/Jo @ • Lone Closure 
0 Detoi Is and 

_j Additional 

0101010 ♦ n Signing. 
' 

olololo 
See TCP16-! I for 
Lone Closure 
Detoi Is and 
Additional 
Signing. 

TCP (6-20) TCP (6-2bl 

lNTRANCE RAMP OPEN ENTRANCE RAMP CLOSED 
WW WORK WITHIN 500' OF RAMP f-- _J 

<t -
D '"-

Shocow Vehicle 
witr TMA □ 7d 
higr intensity 
rotating, flashing, 
osc i I I at i ng or 
strobe ligrits 

RAMP 
CLOSED 

RI. -2bT 
48" X 30" 

CIVZS-1 T .A. 
48" X 48" 
!See note I I 

Romp to remain closed 
unti I work space is ·soo· 
post entrance to f~eeway 

E '-JT RAMP xxxx 
TO BE xxxx 

CLOSED xxxx 
PHASE I P~ASE 2. 

!See npte 

. 
-· 

' 

31 

7 5 

LEGEND 

= Type 3 Barricade 19 19 Cnonnel izing Devices 

Ob Heavy llork Vehicle ~ 
T,cJCk Mounted 
Attenuo,o, ITMAI 

~ T,oi le, Mounted @ Portable Changeable 
Flosriing Arrow Boord Message Sign IPCMSI 

..a.. Sign ◊ Traffic Flo~ 

(\ Flog llo Flagge, 

M'nimurn Suggested Maximum 
Desirable Spacing of Suggested -

Posted aper Lengths "L , Chonne I i zing Longitudinal 
Speed FormLIO 

** Devices Buffer Space 
1 O' 11' 12' On a On a "B" 

Offset Offset Offset fcper Tangent 

45 450' 495' 540' 45' 90' 195' 

50 500' 550' 600' 50' 100' 240' 
f--

55 
L=WS 

550' 605' 660' 55' 11 O' 295' 

60 600' 660' 720' 60' 1 20' 350' 
f--

65 650' 715' 780' 65' I 30' 410' 
f--

70 700' 770' 840' 70' I 40' 475' 

75 750' 825' 900' 75' I 50' 540' 

80 800' 880' 960' 80' I 60' 615' 

** Tope, I engths hove been rounded off. 
=I ength of Tope,IFTI W=Width of Offset(FTI S=Posted SpeedlMPH) 

TYPICAL USAGE 

MOBILE I 
SHORT 

I SHORT TERM I INTERMEDIATE I LONG TERM 
DURA TIO~ STATIONARY TERM STATIONARY STATIONARY 

I ✓ I ✓ I ✓ I 

GENERAL NOTES 

I. Al I traffic control devices i I lust,ated are REQUIRED. Devices 
denoted with the triangle symbol may be omitted when stated 
elsewhere in the plans. 

2. AJDED LANE Symbol !CW4-31 sign ,nay be ami-tea when sig1 
between romJ and moinlone con be seen from both roadways. 

3. See "Advance Notice List" on BCl61 for ,ecorrmended dote 
and time fa 0 mattin9 options for PCMS P1ase 2 message. 

4. The END R'.lAD WORK IGZ0-21 sign 11ay be omi Ttea when : t 
conflicts witr GZ0-2 signs already 'n place on tne pcoject. 

*A s~adow vehicle equipped with a Truck Mounted Attenuator is 
,yp i co I I y ,equ ired. A shadow veh i c I e equipped with a TMA sha I I 
be used if it can be pas it i oned 30' to I 00' in acvance of the 
area of crew exposure without adversely affectin~ the work 
performance. 

Acditionol requirements for lane closures end advance signing 
shal I be as shown on TCP 16-1 I or as directed by the Engineer. 

;:; 

- ,--------------------------t 

0 0 

FILE: 

I
~ Texas Deportment of Transportation 

Traffic Operations Division Standard 

TRAFFIC CONTROL PLAN 
WORK AREA NEAR RAMP 

TCPC6-2>-12 
tcp6-2. agn DN, TxDOT CK: TxDOT ow: TxDOT CK: TxDOT 

©TxDOT February 1994 CONT SECT JOB HIGHWAY 

1-97 8-98 
4-98 8-12 

2 2 

REVISIONS 

DIST COUNTY SHEET NO. 
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Ml-8 
2l'' X 12' 

M3-4 
2l" X I 2' 

Ml-6T 
24" X 24" 

!DETOUR! 

~ 
xx 

Work Area 

~ ..a.. 

..a.. 

0 

0 
0 
u, 

0 
0 
u, 

0 TEXAS 200' Approx. JI 
I=--~ 

010 

ROAD CLOSURE BEYOND 

..a.. 

..a.. 

THE 

0 
0 
0 

0 
0 
u, 

ROAD 
CLOSED P 11 -2 

48"x30' 

CW20-3C 
48" X 48" 
See Note 8 

CW20-3B 
48" X 48' 
See Note 8 

ROAD CLOSED RI I -3o 
XX MILES AHEAD 60" X 30" 
LOCAL TRAFnC DNLT See Note 8 

See Note 0 

~ 
xx 
TEXAS 

~ 
xx 
TEXAS 

M4-IOL 
48" x I 8" 

M4-8 
24" X 1 2" 

Ml -6 T 
24" X 24" 

M6-1 
2 '. ' X 15" 

M4-8 
24" X I 2" 

Ml -6T 
24" X 2'1" 

MS- IL 
21" X 15" 

INTERSECTION 
Signing for o Numbered Route with on Off-Site Detour 

Work Area---+-

I I M4 . 2T 
STREET NAME Vo; x I 2 

...,""'li=:====:=:::"'"'"""' See Note 7 

DETOUR 

♦ 
M4-9S 
30" X 24" 

200' Approx. 

R3-2 
24" X 24' 

0 

..a..---.-~ 

X 

ROAD 
CLOSED 

RI I -2 
48" X 30" 

~ M4-IOL 
~ 48' X 18" 

® R3-1 
24" X 24" 

ROAD CLOSURE AT TH::: INTERSECTION 
Signing for on Un-numbered Route with on Off-Site Detour 

LEGEND 

= Type 3 Barricoce 

..L. Sign 

Minimum 
Posted Sign 
Speed Spacing 

* 
"X' 

Distance 

30 I 20' 

35 160' 

40 240' 

45 320' 

50 400' 

55 500' 

60 600' 

65 700' 

70 800' 

75 900' 

* Conventional Roods Only 

GENERAL NOTES 

1. This sheet is intended to provide detoi Is for temporary work zone 
rocd closures. For permanent rood closure detoi Is see the 
D&OM standards. 

2. Barricades used shol I ~eet tne requirements shown on Barricade and 
Construction Standard BCIIOJ and I isted on the Campi iont Work Zone 
Traffic Control Devices I ist ICWZTCDI. 

3. Stcckp i I ed mater i a Is sho I I not be p I aced on the troff i c side of 
bOII i codes. 

4. Barricades at the rood closure should extenc from pavement edge to 
pavement edge. 

5. Detour signing shown is intended to i I lustrote the type of s·gning 
that is appropriate for numbered routes or un-numbered routes as 
I obe I ed. It does not ind i cote the fu I I extent of detour signing 
required. Detour routes should be signed as shown elsewhe~e in 
the p I ans. 

6. If the rood is open for a significant distarce beyond the 
intersection or there ore significant origin/destination points 
beyond the intersection, the sig7s and barricades at this 
location should be located at the edge of the traveled way. 

7. The Street Name IM~ - I 2T I s i g7 is to be p I aced above the 
DETOUR IM4-9S! sign. 

8. For urban areas where there is a shorter distance oetween the 
intersection ond the actual closure location, t~e ROAD CLOSED 
XX MILES AHEAD IRI 1-3al sign may be replaced with a ROAD CLOSED 
TO THRU TRAFFIC IRI 1-41 sign. If adequate space does not exist 
betwee~ tne intersection and the closure o single ROAD 
CLOSED AHEAD ICW20-3D1 sign spaced as per the table above may 
replace tne ROAD CLOSED 1000 FT <CW20-3BJ and ROAD CLOSED 
500 FT ICW20-3CJ signs . 

9. Signs and barricades shown snot I be subsidicry to Item 502. 
Locations where these detai Is wi I I be required shal I be as 
shown elsewhere in The plans. 

~-
I Texas Department of Transportation 

WORK ZONE 
ROAD CLOSURE 

DETAILS 

WZCRCD>-13 

Traffic 
Operations 

Division 
Standard 

FILE• wzrcd~ 13. dgn ON: TxDOT cio::, TxDOT ow, TxDOT Cl(: TxDOT 

© TxDOT August ! 995 CONT SECT JOB HIG"1WAY 

REVISIONS 

~'j 1-97 4-98 7-13 DIST COONTY S-IEET NO. 
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C') 

Se 

R 

"" N 

3' Drain Slot Spac:ng 

Bars Vl Spac1nq 4' 4" 

2" Clr 

I 

e J-J Hook Detail 
for Additional 

--

e1nf Steel IT sPI - I-----

w 
C') 

--

3" Or-a1n Slot Spacing 

-I 

7'-6' 

I 
lflter-rate Or-ientat1on of 
J-J Hook Assembl~ about C L 

3'-0" 

4" 4½" 6' 6' 6" 6' 7 ½" 

3'-0" 

30'-0" Length Over-all for- Precast Barner- Section 

15'-0' 

SyrT'met..-ical about L ( 

I 2' Nominal Diameter- Lifting Hole 12 Per Section) 

,. 

la 

4'-0" I 6'-0' 2'-0' 
Drain Slot Dr-a1n Slot 

HALF PLAN 

12' 12" Bars Vl lo 12" Max Spacinq 

I I 2' Nominal Diameter Lifting Hole 12 Per Sec t1on) 
-Bars H11"5l 

I 

I) 

Bars Vli"L) 

-

3" Drain Slot 

4'-0" 6'-0' 2'-0' 
Drain Slot Or-a1n Slot 

HALF ELEVATION 

PRECAST SINGLE SLOPE CONCRETE BARRIER 

lwELDED W'RE FABRIC 

I 35' BARRIER 
3xl2-020x014 

2' Nominal Diameter L1ft1ng Hole (2 Per Section) 
Vertical wire spacing can rot exceed 12' 12" 

Bars Yl spacing • I 
-

R=2' w 
,_ 

R=3 3/s" 
014 Wire x 62" 

1 ¾" w 
w Cover 

IT ~pl 
~ 

+ 020 Wire 

(') 

I ---12 
_b 

© o_ l__b 
":r: Q_ _b 

lf) ~ 

L 
Q CY 0 

wCD C') 
\ 014 Wire 

b C') X 28' 
N Be,rs Vl :t I I I N 

I I I 

___b 

" 
1 ½" 020 Wire - -014 W1r-e 

X 28" 

I. 24' . I ;5" . I END VIEW ELEvAT!DN 

TYPICAL SECTION BARS VI (t:LJ) WELDED WIRE FABRIC (OPTIONAL REINFORCING) 

GENERAL NOTES: 

11 Precast barner length will be 30 feetll inch +/-) 
unless otherwise spec1f1ed in the pla.-.s. 

2) All concr-ete will be Class C. 

3) All re1nforc1ng steel w1ll be Grade 60. unless 
otherwise spec1 f1ed. All 'fl-elded rebar 1s ASTM A706. 

41 Chamfer all edges ¾inch. 

5) The m171T1um bar splice length 1s 24 times the bar 
diameter. 

6) We~ded wire fabric may be used as an option t,o 

convent1oral r-e1nforcement. All wire 1s 60 ks1 
~ield strength. 

7) Trans1t1ons to barrier he19ht,as needed.will 
be determined bid the Engineer. Chcnges 1n 
barrier height should not norrnolly exceed 2 
inches per 30 feet. Vertical steel w11l be 
uniformly transitioned throughout the var-1ac.1on 
1n barrier he1gf--t as directed bid the Engineer. 

8) Installation of barr1e-- anchorage 1s net paid for d1r-ectly. 
Installation 1s 1nc1dertal to barn er bid 1 terns. 

~ Texas Department of Transportation 
I Houston District rRoodwayi 

Flc_E: 

©,DOT 

R ::: Rod1us 1212004 

010 ::: Oicmeter 

PRECAST SINGLE SLOPE 
CONCRETE BARRIER 

(J-J HOOK CONNECTION) 

PSSCB-JJ 
STDC3,DGN ON: T:..Oot CK: T xDot DW: TxDot CK: 

~ANUARY 2005 OJSI FED REG PRD~·ECT NO. 

REVISIONS DUSTON 

courHY CONTROL SECT JOB 

TxDot 

SHEET 

44 
H[GH'n~Y 



~ 
N 

t;) 
I 

M 

Top of Deck 

oe Pavement 

\ 

- jJAl ter-nate Orientation of - J-J Hook Assembl~ about C L 

I 

• 
HALF PL'iN 

Top of Barr-1er-

30'-0' Lenqth Oveeall foe Pr-ecast Bar-ner Section 

4'-10" 6'-9" 

It_! 3/s"D1a Holes 

Move Locot1ori 2'1+/-) 

If Cor-ed Hole Hits 

• Re1nf Steel 

--

--

• 

J'-5" 

• 

--

------.J S~mm about y_ 

Anchoroge Pins are 

i-eq'd 1f this Distance 
1s less than 2'-0' 

Edge of Beidge Deck 

6"1+/-1 

The Centi-actor- will Submit.for-

Appeoval, a Coee Dnlling Method 

20 ½' 

¼"Dia Smooth Steel 3ac 
·1J21 

I Pee Item 440 1 12 

SteLe_l_W_a_s_h_e_e_l_G_e_i_n_d_t_o_F-it-1--~--~ 

10 

Pll'J DETAIi. 

4 Peq'd Each Barner 

3/s"Dia Coeed Hole foe 

¼'Dia x 20 ½' Stl Anchoe Pin 
See Pin Detail 

Level 

Core Holes 1n Borr1er 
Ls1ng a Seperate Drill Guide 

Too of Deck 

Use the Cor-ed H:.:>~e 1n Ba..-ner- as a Guide. 

Repair all holes using \Jon-Shnnk Grout. 

1/s 

HALF ELEVATION !TRAFFIC SIDEI -ypJ[AL SECT!□~~ CORE HOLE 

BARRIER ANCHORAGE DETAIL 
For B("".lr-ner locoted on Bridge Deck w1th less thon 2' cleorance or trons1t1on to d1ss1m1lor Barrier 

24" 

10 ¼" 

END VIEW 

Edge of Barner 

Alternote Or-1entot1on 

J-J Hook Assemblies 

End of 8ar-r-1er- Sloped Back from 
Top of Connector to Top of B~rr1er 

3-•5 Baes x 2'-0' 
Welded to Each Connectoe Plate 
See Rebar Welding Deta1~ 

& Q_ Connection 

EL EVATIDN 

J-J HOOK ASSEMBLY LOCATION 

J-J HOOK DETAILS 

/ 

J-J Hook Assembl~.See Note 1 

2" Weld on Both Sides of Rebar 
IT ~picall 

X 2'-0" 
Each Connector Plate 

PLAN 

J-•s Bars X 2'-0" 
Welded to Each Connecto-- Plate 

-

io 

LD 

ELEVA·JON END 

REBAR WELDING DETAIL 

= 7 5 5 0 0 

CONNECTOR NOTES AND SPECIFICATIONS 

I) J-J Hooks ore a patented design as manufactured 
by EAS!-SET Industr·es, phone 1-800-5~7-~0~5. A 11 
steel ossembl ies for joint shol I be galvanized ofter 
fabrication in occordoncewitr item ~~5, "Gclvoniz;ng." 

2l Reinforcing Steel: 
ASTM A-36 lploinl. 

3) Weldi,g: 
Al I Welding to be in occordorce with Amer icon 
Welding Society IAWS) StructLrol Welding Codes. 
Use weldable rebor per [tern ~~O. 

~I Tolerances: 
J-J Hook assembly tolerances as per ~onufocturer. 
[nstol lotion and fabrication tolerances as fol lows: 
Barrier length • ¼ 
Connector location +/- 1/~" 

SHEET 2 OF 2 

··:;. 
--·i I 

... I
~ Texas Department of Transportation 

Houston District (Roadway! 

PRECAS T SINGLE SLOPE 
CONCRETE BARRIER 

(J-J HOOK CONNECTION! 

PSSCB-JJ 
STDC3,DGN ON: T xDot CK1 T xDot DW1 T xDot CK: T xJot 

© ,DDT ;ANUARY 20~5 O!ST FECREG PRO.;ECT NO. SHEET 

Rn!S!DNS !DUSTON ~5 
R = Radius 

1212004 
COUNH CONTROL SECT JOB HIGHWi:>Y 

Dia :: Diameter 
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I 4' - 3" 

I 

L 

=> ,r-' I 2" 
CTyp 

~ 

4' - IO" 

* Cross pin, if traffic 
is on both sides of the 
bcrrier and you have less 
then 2'- 0" of slide room. 

6' 

7" 
CTypl 

i 
( 

DETAIL 2 

- 9' 

~ 

6' - 9" 

Front or Traffic side 
Pin (4 Requ·reol with 
pinned placement. 

I 1/s " Di a. Ho I e 
CTyp. Front and Backi 

8' - 0" 

* CBackl Hale Locations 

I %" 
Fc-ont 

Di a Ho I es c Typ. 
and/or Bee kl 

6' - IO" 

(Front) Hole Locations 

30 - O" 

DETAIL 
Precost SSCB(42 'J 
Showing nole locations 

* Cross pin, if traffic 
is on both sides of the 
barrier and you nave less 
then 2' - 0" of s I i de room. 

f 
I ( 

6' - 9' 

' 

6' - 9' 

Front or Traffic side 
/ Pin (4 Required) with 

/ pinned placement. 

Bock I 

Placement or CACPl 
Asphalt Cone. Pavement 
or Treated Base Mate-iol 
C30" Pin required) 

Smooth Steel Pir 7JZ 1/ 4 ' dio. min. 

D'.:.TAIL 3 
Bridge Deck or CRCP 
127" Pin required). 

CORE DRILLING EXISTING BARRI~R 

HOLE LOCATION D~TAIL 

Note: 
Steel washer welded to pin at 29° angle 
so that the washer is flush with barrier 
surface. CSee View A-Al 

Steel Wosher~ Pi-.Jg weld 
washer to pin. 

Core dr· I I ing existing concrete barrier is permitted. 
Ho I es sha I I De or i I I ed with caring or masonry dr i I I i ng 
type equipment. Percussior1 rstarl dr i 11 ing shal I not be 
used. A special dri 11 bit (to cut tr,rough existing 
reinforc·ngl wi 11 I ikely be required. Spa I Is in the 
concrete exceea i ng 1/2 " sha I I be patched. VIEW A-A 

30" 

1 29° 
I 

I ~t~I ----A-STM-A-36 -]-
1 

Steel Pin 

] 
I " di a. bo Its and 
\Bolt length must 

Grout recess 

Barrier/Bolt 

(30") PIN DETAIL 
See Detoi I 2 

jD':'~1 -2-7" _/] 

~1·, ASTMA36] 
Steel Pin 

127") Pl\J DETAIL 
See Deta i I 3 

~ate: 

Y," Cnom. I Preformed 
Bituminous Material, 
to ad i~ level irg the 
barrier segments. 

The "Bolt Through" method cf pinning 
precost borr i er on a Dr i dge deck, is 
primori ly used in o permanent location 
that requires I imited barrier deflection. 

6" min 
9" max 

ii_ 
Longitudinal Jt. 

3 1/ 2 "x 3 1/z" recess 
(spre8d rein•. steel at 
top to c I ear recess by 1/2 " I 

I 1/,"ID Hole, 
(Formed er Cored) 

PL 1/z"x S"x 3" 

2" Di a. 
cored 

4' - 3" I 
See General Note 5 

\__ 
=-

_J 
4, - IO" 

GENERAL NOTES 

I. These deto i Is prov· de a method of I otero I I y restro in i ng precast 
concrete barrier to I imit deflections under normal 11 expected 
passenger vehicle impacts. These detai Is ore intended for use in 
work zones, primori ly on bridge cecks, or pavement where temporar1 
barrier must be placed less then 2 ft. from the longitudinal edge 
of the deck or dropoff and para I I e I to the direction of trove I. Other 
appl icatiors of these detai Is are acceptable as directed by the Engineer. 

2. Each precost concrete barrier sectior shal I have a minimum o~ four or 
total of eight I 1/sin. ID holes formed or co-ec through the barrier. 
The center I i nes of the ho I es ore shown in the ho I e I oca-r ion deto i I. 
If rebar is encountered. tre entry point may be shifted 2" plus or ninL.s 
longitudinally along the bcrrier. The eight holes ore spaced along -he 
I ength of the barrier as srown in Detc i I I. 

3. The dr i I I i rg of the trove I surface is cccomp I i shed by p I acing the 
pre-dri I led barrier section on the travel surface in the desired 
position. Then the ho I e is dr i I I ec w i ti, the bit passing though the 
hole in the barrier. The ::,it is to be inserted into the hole in the 
borr i er so that the trove I surface is dr i I I ed to a point which is 
slightly more than the pin length. 

4. Note that steel washers ha,e been welded to the top of the steel pins 
to aid ·n the removal of the pins, when the barrier is removed. 

5. See SSCB(21 standard sheet for reinforcemert requirements and joint 
cannect'on types. 

6. The forming or coring of holes in the barrier, dri 11 ing of holes in 
bridge deck or pavement, fabrication and mater i a Is for the 1 ¼in. pins, 
i nsta I I at ion of pins, and any ,epo i r to the borr i er sha I I be considered 
as subs.diary to the barrier bid items. 

7. The barrier and travel surface wi 11 be repaired as directed bv tre 
Eng i reer in accordance w i tr I-tern 429, "Concrete Structure Repa: r. " 

8. Al I steel pins shal I be galvanized ofter fabrication in accordance 
with Item 445, "Galvanizing." 

9. Weight of barrier is approx. 700 lbs per foot. 

~-
I Texas Department of Transportation 

Design 
Division 
Standard 

SI ~IG LE 

F 1 LE: sscb51 0. dgn 

SLOPE CONCRETE 
BARRIER 

PRECAST BARRIER 
(TYPE 1) 

PINNED PLACEMENT 

SSCB(Sl-10 
DN: TxDOT CK: AM ow: BO cir;: 

CONT SECT JOB H!G-iffllY 

PRECAST SSCB (BOLT THROUGH) PLACEME~T OVER LONGITUDINAL EXPANSION JOINT 
©TxDOT Deceiroer 2010 

REV 1510N5 

For bait ~hrough locations, use the (Front) hole locations shown on Deta· I 1. JIST COUNTY 

□~~------------------------------------------------------------------------------------------------------------------------------~-~--------~--~~ 
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0 LL 

48" 
PAD 

IIIDTH 

L 

>------------------------- 23' - 0" 0 AD LENGTH ---------------------------< 

>----------------------- 22' -2 :JI, ' SYSTEM LENGTH-----------------------< 

i------------------- 1 8' - '0" EFFECT I VE LENGTH ---------------------< 

DIAPHRAGM 
ITYPI ITYPJ 

<: BID IRECTIONAL TRAFFIC:> 

SI DE REFLECTOR 

> PROTECTS HAZARDS 
UP TO 30' WIDTH 

ITYPI PLAN VIEW <: BIDIRECTIDNAL TRAFFIC:> 

/ ITYP J A---
SIDE REFLECTOR 

- --
of 

BA CKUP\ 

n ,c 

::8 
::8 

34" ,c 

r -

36" 

L ' 

I. 
BACKUP 

BACKUP 

) 

0 

0 0 

I 

0 0 

- - II 

', 

ANCHOR 
BLCCK 

' 

48" 

ANCHOR 
BLOCK 

"' 
CY 

1B 

1B 

' 

rn ,. 
"' 

INDEC, 6 CYLIND:'R 

(ol .. ~ ( 0 

( 

lo 

~ ,. .. 
0 

-
,., 

CONCRETE PAD 
) 

I 

A~CHOR LOCATIONS 
ITYPI 

~ '" rn ,. 
5 CYLINDER 4 CYLINDER 3 CYL I\JDER 2 

.. ,. 
0 

~ ~ ~ 0 

0 

~ .. .. 
m "' ~ 

C 0 0 0 

- - -
0 ) RE I NFORCfo 

ELEVAT[Oi'- VIEW 
LFFT SIDF 

REACT M SYSTEM WITH NO TRANS:TIONS 

!SEE THE MANUFACT JRER' S SHOP DRAWINGS FOR 
' 

-TRANSi f IONS ANJ CFhET INSTALLATION DETAILS. J 

PLAN VIEW 

BASE TRACK 

.,. 
, CONCRETE PAD 

- i, 

ELEV A I I 01'- V IE W 

BACKU 0 AND 3ASE TRACK ASSEMBLY 

!SEE THE MANUFACTURER'S SHOP DRAWINGS FOR TRANSITIONS, OFFSETS, 
BJDIRECTIO~AL AND UNJDIRECTIONA_ INSTALLA TION DETAILS. J 

~ 

1~ CYLINDER 

=~~ 0 ~ 

~ 
~ -....;: 

l Tu , _ 
'· 

I CONCRETE PAD : 
'. 

A---

BASE TRACK 

REINFORCED CONCRETE PAD ' 

3' -5 :Y," 
SYSTEf.' 
WIDTH 

SI DE REFLECTOR 
: TYP J 

GENERAL NOTES 

1. FOR SPECIFIC INFORMA-IO\J REGARD:NG INSTA_LATION AND TECH\JICAL 
GUIDANCE OF THE SYSTEM, C:ONTACT : TRIN:TY HIGHWAY - ENERGY ABSORPTION 
AT 118881323 - 6374 OR WEBSITE: www.t-inityhighwoy.com. 

2. THE NOSE OF T0 E REAC- M SHALL BE CLAD WITH A PLASTIC WRA 0 WITH 
STANDARD DELINEATION ADHERED TO THE WRAP AND SHALL HAVE A SERIES OF 
SIDE MARKER REFLECTORS O\J BOTH SIDES OF THE UNIT. SEE SITE PLAN VIEWS 
FOR MARKER ANO PLASTIC WRAP COLOR ORIENTATION. 

3. FOR BI - JIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION JETAILS WIL_ BE AS 
SHOWN ON THE ~ANUFACTUREq' S SHOP DRAWINGS. 

4. DETAILS OF COMPONENTS FOR THE REACT M, BACKUPS AND REINFORCING DETAILS 
WILL BE SHOWN ON THE MANUFACTURER'S SHOP ORAWI\JGS FJRNISHEO TO THE 
ENG I NEER. 

S. IF THE :ROSS-SLOPE VARIES MORE THA'J 21/. OVER THE LENGTH OF THE SYSTEM, 
THE CONCRETE PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLCPE 
IS 81/.. 

o. THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, EL~VATED OBJECTS, OR 
DE"RESSIONS . 

REFLECTOR 
NOSE COVER 

7. THE REA:T M SYSTEM SHOULD BE APPROXIMATELY PA~ALLEL WITH THE BARRIE~ OR 
CE\JTERLINE OF MERGING BARR:ERS. 

0 

3 ' -0 " DIA. 
CYL :NDER 

(TYPI 

8. ALL STEEL COMPONENTS TO BE HOT DIPPED GALVANIZED EXCEPT STAKES, DRIVE 
SPIKES, THREADED BOLTS l'J BACKUP UNIT, ANO WEDGE FITTINGS ON CABLES , 

9. THIS DRAW:NG REPRESENTS THE REACT M TL - 3 SYSTEM, RE-DIRECTIVE, ~ON-GATING 
CRASH CUSHION THAT CAN pqoTECT HAZARDS UP TO 30-:NCHES IN w:OTH. 

1" DIA. HOLE 
FOR OVERPULcING 

!CYLINDER O~LY) 
DESIGN )ATA TABLE FOR REACT h I 

TEST TEST OVERALL TRANSITION SYSEM 
CABLE STRAPS NUMBER LEVEL LENGTH LENGTH WIDTH 

BASE OR ANCHOR PLATE 3- 30 
TO TL-3 22' -2 ¾" 3' - 5 ¾" 

3- 35 
8,, ,CONCR~TE PAD 

ANCHOR STUD 

Of CONCRE:_ IE 

5 1/z" Ef!BED 

3-37A TL-3 22' - 2 ¾' 9' - 1 0 ¾" ¾" 

1 
ANCHOR 
BLOCK 7 

VARIES* 

VIEW A- A 
j 

ANCHORl"JG DETAIL 
•SEE FOUNDATION TYPES -ABLE 

BACKUP ASSEI/BLY TYPES FOR SYSTEM TRANSITIOl'-S 

= 

SAFETY SHAPF BARRIER 
TRANSITION ,ADAPTER) 

TRANSITION PLAT E ISi IOPTIONALI 
REQUIRED W/BI - OIRECTIONAL 

TRAFFIC FLOWS ONLY, 

VERTICAL WALL BARRIER 
TRANSITION (ADAPTER) 

VERTICAL WALL BARRIER 
TRANSITION (ADti.P-ER) 

TRANSITION PLATE ISi IOPTIONALI FlANSITION PLA-E ISl IOPTIONALI 
REOu:RED W/UNIO:RECTIONAL REQUIRED W/BI-DIRECTIONAL 

TRAFFIC FLOWS ONLY. -RAFFIC FLOWS ONLY. 

NOTES: 
CONTACT THE MANUFACTURER WITH s;TE SPECIFIC DATA ISSO} FOR 
THE CORRECT BACKUP ASSEMBLY ANO TRANSITION PA'JELS OR SIDE 
PANELS USED FOR STANDARD AND BI-DJqECTIONAL l'JSTALLATIONS: 
AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE 
SYSTEM IS EX=>OSED TO IMPACTS FROM ONE OR TWO DIFFERENT 
DIRECTIONS OF TRAFFIC FLOW. 

LOW MAINTENANCE 

3' - 5 

3 - 38 TL - 3 22' -2 ¾" 3' - 5 ¾" 

ANCHOR SYSTEM TYPE 

APPROVED ADHESIVE, 7 ' STUDS, 5. 5 " EMBEOMENT 

FOUNDATION TYPES 

MINIMUM 8" REINFORCED PORTLAND CEME~T CONCRETE 
PAD IREOUIRED REIN,ORCI\JG STEEL FOR CONCRETE 
PAD SHA_L BE SHOWN ON THE MANUFACTURER'S SHOP 
DqAw I NGS. 

MINIMUM 8" NON - REINFORCED PORTLAND CEMENT 
CONCRETE ROADWAY MEASURI~G AT LEAST 12' WIDE 
BY 50 ' LONGI 

MINIMUM 7 ,, CONCRETE DECK STRUCTURE, OR 
MINIMUM 5 " REINFORCED CO~CRETE ROADWAY 

NOTE: 
THIS s-ANOARO IS A BASIC REPRESENTATION OF THE 
REACT M SYSTEM ANO IS NOT IN - ENDED TO REPLACE 
THE PRODUCT DESCRiPTION ASSEMBLY MANUAL. 

I Texas Department of Transportation 

Design 
Dlvls7on 
Standard 

TRINITY HIGHWAY 
ENERGY ABSORPTION 

CRASH CuSH=ON 
REACT M (NARROW) 

(MASH TL - 3) 
REACT(M) - 21 

r !LE : recctm21 . dgn DN: TXOOT CK , KfA Ow: SS o:: CL 

© TxDQT , JULY 2021 CONT SECT JOB HIGrl f'l'.t Y 

REVISIONS 

JIST COUNH 
.._ ___________________________________________________________________________________ ...._ ___________ ___._ _________ ___. _ __.. ___________ _, 
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C3 
CURVE RAMP-lA 3 
Pl STATION = 20•76.71 
DELTA • 04° 27' 05 " CLT> 
DEGREE OF CURVE • 01" 58' 33" 
TANGENT . 112. 71 
LENGTH = 225.30 
RADIUS . 2,900.00 
PC STATION . 19•64.00 
PT STATION . 21 •89. 30 

POINT NO. NORTHING IY) EASTING IX) 

CP-6 13, T87, 028. 4T 3,081,460.91 

CP·5 13, T87, 333. 60 3,081,598.30 

CP-4 13,787,779.96 3,081,823.38 

CP-3 13, 788,254.89 3,081,975, 87 

CP-2 13,788,686. 36 3,082,224, 24 
CP·l 13, 789, 119. 80 3,082,474, 23 

C4 C7 
CURVE RAMP-lA 4 CURVE RAMP-lA 7 
Pl STATION . 23• 78. 46 Pl STATION = 
DELTA . 03" 20' 39" CRT> DELTA = 
DEGREE OF CURVE . oo· 53' 03" DEGREE OF CURVE = 
TANGENT . 189. 16 TANGENT . 
LENGTH . 378.20 LENGTH . 
RADIUS . 6,480.00 RADIUS . 
PC STATION . 21•89.30 PC STATION . 
PT STATION • 25•67. 51 PT STATION . 

0 -
"' "' ci, r-'. 
co <D . . 
N "' N 

u ... 
a: a. 
a.. 

CONTROL MONUMENTATION 
ELEVATION STATION OFFSET DE SCRIPT ION 

65. 26 ' 22•47, IT 46.02' LT SET 3/8" I.R. 11/LANDTECH CAP 

64. 01 · 25•79.66 38. so· LT SET 3/8" I.R. 11/LANDTECH CAP 

64. 30' 30•79, 13 17.95 ' LT SET 3/ 8" l,R. 11/LANDTECH CAP 

64, 45' 35• 75, 94 74,60 ' LT SET 318" l,R, 11/LANDTECH CAP 

63. 36' 40•70. 98 18, 95' RT SET l,IAG NAIL 

64. 42' NIA NIA SET 318" I.R, 11/LANDTECH CAP 

ClO 
CURVE RAMP-lA 10 

37•21.36 Pl STATION • 40•97.84 
7" 42' 00. 00 " CLT> DEL TA = 8" 33 ' 07. 70" 
1· 58 ' 32. 58" DEGREE OF CURVE = 5• 30' 33. 15" 
195. 16 TANGENT = 77, 76 
389. 73 LENGTH . 155.23 
2,900.00 RADIUS = 1,040.00 
35•26.20 PC STATION • 40•20.08 
39•15,93 PT STATION = 41•75.31 

,;, "" - .... 
.; . -
"' 

.,. 
I- ... 
0- a. 

LINE TABLE 
LINE BEARING DISTANCE 

L 1 N 16" 40' 10" E 104. 15' 

CONTROL MONUMENT INVERSE 
FRQl,4 BEARING DISTANCE TO 

CP-6 N 24" 14' 26"E 334. 64' CP-5 

CP·5 N 26" 45' 36"E 499, 90 ' CP-4 

CP-4 N 17"48' 02"E 498. 81 ' CP - 3 

CP-3 N 29" 55' 34"E 497, 85' CP·2 

CP-2 N 29"58'31"E 500. 36' CP·l 

,, 
.-:..~ 

~' 
~ ,.--..:...- --- --- --
3 : ... 
= 7 5 5 0 0 

CRT> 

0 200 400 

SCALE: 1 "• 400 ' 

NOTES: 

1, ALL BEARINGS AND COORDINATES ARE 
REFERENCED TO THE TEXAS COORDINATE 
SYSTEt.4, SOUTH CENTRAL ZONE 14204>, NORTH 
At.4ERICAN DATUt.4 OF 1983 12011 ADJ.> 2010 
EPOCH. 

2, ALL DISTANCES AND COORDINATES SHOWN ARE 
SURF ACE VALUES AND t.4AY BE CONVERTED TO 
GRID BY DIVIDING BY THE COl,4BINED SURFACE 
ADJUSTMENT FACTOR OF 1. 00013. 

3, ALL ELEVATIONS SHOWN HEREON ARE REFERENCED 
TO THE NORTH AMERICAN VERTICAL DATUM OF 
1988 ICORS/2011 ADJ.> 2010 EPOCH. 

REV . 

CONSULfAHT: 

4, VERTICAL CONTROL IS BASED ON DIGITAL 
LEVELING HOLDING CONTROL POINT "3" FOR 
REFERENCE. 

5, F !ELD SURVEYS WERE PERFORMED DURING 
SEPTEMBER, 2021 THROUGH OCTOBER, 2021. 

6, ALL MEASUREMENTS SHOWN HEREON ARE IN U.S. 
SURVEY FEET. 

DATE BY DESCRIPTION 

LANDTECH 
2525 North Loop West, Suite 300 

Houston, Texas 77008 
T: 713-B61-7068 
F: 713-861-4131 

TBPELS Regi$trotiofl No. 1(X)19H)O 

2114/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG Tech 
M:1 • .,1, T•IJ':'IJ'<t';,,,.o 

AIG TECHNICAL SERVICES, LLC 

1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
SURVEY CONTROL INDEX SHEET 

SHEET 1 OF 1 
PROJECT 
NUMBER 20219x 

DESIGNED BY: DATE: 2/14/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 48 
CHECKED BY: NV, ~----------------------------------------------------------------------------------------------------~-----~~---~--------~----~ 
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CP-1 
SET 3/8"1.R.W/ 
LANDTECH CAP 
N= 13, 789, 119. 80 
E= 3,082,474.23 
ELEV.=64.42 

CP-4 
SET 3/8"1.R.W/ 
LANDTECH CAP 
N=13, 787,779.96 
E= 3,081,823.38 
ELEV. =64.30 

1--.... 

~ 
ft 

-....J 

~ 

NOT TO SCALE 

NOT TO SCALE 

CP-2 
SET MAG NAIL 
N=13, 788,686.36 
X= 3,082,224.24 
ELEV. =63.36 

CP-5 
SET 3/8"1.R.W/ 
LANDTECH CAP 
N=l 3,787,333.60 
E=3,081,598.30 
ELEV. =64. 01 

SIGN 
TOLL WAY 
INFORMATION 

NOT TO SCALE 

CP-3 
SET 3/8"1.R.W/ 
LANDTECH CAP 
N=13, 788,254.89 
E= 3,081,975.87 
ELEV.=64.45 

CP-6 
SET 3/8" I. R. WI 
LANDTECH CAP 
N=l 3,787,028.47 
E= 3,081,460.91 
ELEV. =65.26 

NO TOPO 

SIGN 
ARROW 
SOUTH 
ONE WAY 

NOT TO SCALE 

NOT TO SCALE 

::::: 

NOTES: 

I ,ALL BEARINGS AND COORDINATES ARE 
REFERENCED TO THE TEXAS COORDINATE 
SYSTEt.l, SOUTH CENTRAL ZONE 14204>, NORTH 
AKR ICAN DATUt.l OF 1983 12011 ADJ.> 2010 
EPOCH. 

2,ALL DISTANCES AND COORDINATES SHOWN ARE 
SURFACE VALUES AND t.lAY BE CONVERTED TO 
GRID BY DIVIDING BY THE COMBINED SURFACE 
ADJUSTt.lENT FACTOR OF 1. 00013. 

3,ALL ELEVATIONS SHOWN HEREON ARE REFERENCED 
TO THE NORTH AKR I CAN VERT I CAL DA TUl,l OF 
> 988 ICORS/2011 ADJ. I 2010 EPOCH. 

4,VERTICAL CONTROL IS BASED ON DIGITAL 
LEVELING HOLDING CONTROL POINT "3" FOR 
REFERENCE. 

5,FIELD SURVEYS WERE PERFORKD DURING 
SEPTEt.lBER, 2021 THROUGH OCTOBER, 2021. 

6,ALL KASUREt.lENTS SHOWN HEREON ARE IN U.S. 
SURVEY FEET. 

REV. DATE BY DESCRIPTION 

CONSULTANT: 

LANDTECH 
2525 North Loop West. s..;te 300 

Houston. Texos 77008 
T: 713-661-7066 
F: 713-661-4131 

T8P£LS Registrotion No. 10019100 ~ 
2/14/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 

AIG T h 1500 S DAIRY ASHFORD 
ec SUITE 445 

~"""M~•,_1'' J"<! •'.i•':'<.\l 

HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
HORIZONTAL & VERTICAL 

CONTROL SHEET 
SHEET 1 OF 1 

PROJECT 
NIMBER 20219x 

DESIGNED BY: DATE: 211412023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 26 49 
CHECKED BY: N(I)..._ _________________________________________________________________________________ __,._ ____ _._ __ _._ ______ __, ____ ~ 
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FBP ENTRANCE RAMP I A 

Beginning chain RAMP-IA description 
Feature: Geam_Ramp 

Paint 840 N 13,785,880.4430 E 3,080,979.1360 Sta 

Course from 840 to PC RAMP-1A_3 N 25" 28' 36.23" E Dist 964.0000 

Curve Data 

Curve RAMP-1A_3 
P. I. Station 
Delta 
Degree 
Tangent 
Length 
Radius 
External 
Long Chord 
Mid. Ord. 
P. C. Station 
P. T. Station 
C. C. 
Back N 25° 
Ahead N 21 • 
Chard Beer N 23" 

Curve RAMP-1A_4 
P. !. Stotion 
De I ta 
Degree 
Tangent 
Len9th 
Radius 
External 
Long Chord 
Mid. Ord. 
P. C. Station 
P, T, Station 
C. C. 
Bock N 21 • 
Ahead N 24" 
Chord Bear N 22· 

20•76.71 
4• 27' 04. 91" 
1· 58' 32. 58" 

112.7086 
225.3037 

2,900.0000 
2. 1894 

225. 2471 
2. 1877 

19•64.00 
21•89.30 

28' 36. 23" E 
01' 31. 32" E 
15' 03. 77" E 

23•78.46 
3• 20' 38. 62" 
o· 53' 03. 1 O" 

1 89. 1 558 
378.2042 

6,480.0000 
2. 7602 

378. 1506 
2. 7590 

21•89.30 
25•67.51 

01' 31. 32" E 
22' 09, 94" E 
41' 50. 63" E 

*----------* 
N 

CLT> 

N 
N 
N 

13,786,852.4525 E 

13,786,750.7037 E 
13,786,957.6571 E 
13,787,998.1227 E 

Curve Data 
*----------* 

N 
CRT> 

N 
N 
N 

13,787,134.2192 E 

13,786,957.6571 E 
13,787,306.5220 E 
13,784,632.7546 E 

10•00.00 

3,081,442.2763 

3,081,393.7953 
3,081,482.7140 
3,078, 775. 7911 

3,081,550.5796 

3,081,482.7140 
3,081,628.6287 
3,087,531.2864 

Course from PT RAMP-1A_4 to PC RAMP-1A_7 N 24" 22' 09.94" E Dist 958.6914 

Curve Dato 

Curve RAMP-1A_7 
P. I. Station 
Delta 
Degree 
Tangent 
Len<,Jth 
Radius 
External 
Long Chord 
Mid. Ord. 
P. C. Station 
P. T. Station 
C. C. 
Bock N 
Ahead N 
Chord Bear N 

*----------* 
37•21.36 N 

7° 42' 00,00" CLT> 
1° 58' 32. 58" 

195. 1598 
389. 7320 

2,900.0000 
6.5594 

389.4388 
6.5446 

35•26.20 N 
39•15.93 N 

N 
24° 22' 09, 94" E 
16° 40' 09. 94" E 
20· 31 · 09. 94" E 

13,788,357.5697 

13,788,179. 7978 
13,788,544.5280 
13,789,376.3912 

E 

E 
E 
E 

3,082,104.7290 

3,082,024.2025 
3,082,160.7105 
3,079,382.5810 

Course from PT RAMP-1A_7 to PC RAMP-lA_lO N 16" 40' 09.94" E Dist 104. 1500 

Curve Dato 

Curve RAMP-lA_lO 
P. I. Station 
Del ta 
Degree 
Tangent 
Length 
Radius 
External 
Long Chord 
Mid. Ord. 
P.C. Station 
P, T. Station 
C. C. 
Bock N 
Ahead N 
Chord Bear N 

40•97.84 
0· 33· 01.10" 
5• 30' 33.15" 

77. 7612 
155.2335 

1,040.0000 
2.9031 

155,0894 
2.8950 

40•20.08 
41+75.31 

16° 40' 09, 94" E 
25° 1 3' 1 7. 64" E 
20· 56' 43. 79" E 

Ending chain RAMP-IA description 

*----------* 
N 

CRT> 

N 
N 
N 

13, 788, 718. 7945 

13,788,644.3012 
13,788,789.1425 
13,788,345.9778 

E 

E 
E 
E 

3,082,212.8916 

3,082,190.5858 
3,082,246.0272 
3, 083, 1 86. 8806 

REV. DATE BY DESCRIPTION 

3/15/2023 

[jffJ 
~ 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ROADWAY HORIZONTAL 
ALIGNMENT DATA 

SHEET 1 OF 1 
PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 50 
CHECKED BY: nu._ ____________________________________________________________________________________________________ ...._ _____ _. ____ _. __________ ..._ ____ _, 

C: \AIG-Projectwise\AIG T echnicol Services LLC\21 06_FBPkwy_BW8_Ramp\07 _CAD_GIS\02_Sheets\20219x_ 0 BC_AIG_RD_HA_01 .dgn 
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BEGIN PROJECT 
STA 10•00 . 00 

~ RAMP-IA \ 

N 25' 28' 36. 23" E ··· · · · ... \ . 
964 . 00' 15•00 

... c::::;> 
. . . Cy> - -___ --- FORT BEND PARKWAY · 

SUPERELEVAT[ON TRANSIT ION TABLE 
T BEGIN TRANSITION 

DESCRIPTION ALIGNMEN STATION e ILT/RTJ 
END TRANSIT ION 

STATION e ILT/RTJ 
NORMAL CROWN RAMP - IA 22•09. 16 2. 00 34+54 . 00 2.00 
TRANSITION RAMP - IA 34•54.00 2. 00 35•44 . 00 2. 96 
FULL SUPER RAMP - IA 35•44 . 00 2. 96 38•98.00 2. 96 
TRANSITION RAMP-IA 38•98.00 2.96 39•88.00 2.00 

NOT E: DESIGN SPEED • 45 MPH; e MAX • 61/. . 
• CURVE RAMP-lA_lO TO MATCH HILLCROFT AVE. 

EXISTING LOW-SPEED URBAN STREET DESIGN. 

LENGTH 
FT 

90 . 0 

90.0 

(•) 
LT RT 

( - ) 

SUPERELEVATION 
SIGN CONVENT ION 

0 
· O 

u 
D. 

... --:-.. :-:-~ .. ~ .. ~===.~ .. ===.~ .. ===c=.~.~--~. == .. ~.==.=. =.= .. = .= . . =.==~20~•~0=.o~i1/==~<:=,._,~====j ~ 

NOTES : 

A. SUPERELEVATION RATES BAS ED ON 
TxDOT'S ROADWAY DESIGN MANUAL . 

B. 6.0% MAXIMUM RATE USED BASED ON 
RDM 'Table 2-6: Mini mum Rod i i 
for Design Superelevation rotes, 
Design Speeds , and emax • 61/. . 

C. AXIS OF ROTATION IAORJ LOCATED AT 
BASELINE, UNLESS OTHERWISE NOTED. 

~ 1A_3 · 
·6 ···· N 

+ 
lJl 
0 

CURVE RAMP-1A_3 
Pl STAT ION 
DELTA 
DEGREE OF 
TANGENT 
LENGTH 
RADIUS 
PC STATION 
PT STATION 

CURVE 

a 20•76 , 7] 
a 4' 27 ' 04.91 " 
a ]' 58 ' 32 . 58 " 
a 112. 7 J 
a 225 . 30 
= 2,900 . 00 
a J 9•64. OQ 
a 2J•89,3Q 

ILTJ 

c::::::J 

¢:::::, .... 

25 50 

5 

LEGEND 

100 

10 

PROPOSED PAVEMENT 

PROPOSED FAST TRACK CONC PVMT 

PROPOSED CONCRETE RIPRAP 

EXISTING RIGHT -OF-WAY IR . O. Wl 

PROPOSED SSTR 

RETAINING WALL 

EXIST DIRECTION OF TRAFFIC 

PROPOSED DIRECTION OF TRAFFIC 

ic:::c:::c:JI PROPOSED ATTENUA TOR 

( xxxx-xx_x ) HOR I ZONTAL CURVE NUMBER 

NOTES: 

1. STA TIONS AND OFFSETS ARE BASED ON~ RAMP-IA 
ALIGNMEN T UN LESS OTHERWISE NOTED. 

2. DIMENSIONS ARE TAKEN FROM NOMINAL FACE OF CUR B 
OR FACE OF RAIL UNL ESS OTHERWISE NOTED IN PLANS . 

3. EXISTING UTILITIES ARE BASED ON BEST 
AVAILABLE INFORMATION , CONTRACTOR TO FIELD 
VER IFY LOCATIONS PRIOR TO CONSTRUCTION . 
THE CONTRACTOR SHALL CALL THE RESPECTIVE ENTIT Y 
WHEN WORKING IN THE VICINI TY OF A UTILITY LINE 
<PIPELINE, WATER LINE, SANITARY SEWER, 
F [BER OPTICJ . 

REV . DATE BY DESCRIPTION 
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BEGIN RAIL CTY SSTR SPL>-q, STA 31 •98. 00, 6. oo· LT 
J:> END CONCRETE CURB TY I I '.<'· 

\ 1/1 \ STA 3 1•04.22 , 34 . 93 ' L T . , 
~ ! ~ ! 

\ ~ \ END CONC RETE CURB TAPER END RAIL c TY SS TR SPL> ! >- O ' ! 
\ 0 \ STA 30•04.22, 34 . 93 ' LT STA 30•93.00, 6 . 00' LT ), WW ! 
\ 0 ' \ END RAIL CTY SSTR> ;::; ! ~<( v,<( ! 
\ · C) \ BEGIN RAIL CTY SSTR SPL> ; : U :I: i 
\ C) \ BEGIN 539 LF CONCRETE CURB TY II STA 29 • 43 . 00 , 6 -00' LT ,:;: ~ U !j 
\ . ,0 ' \ STA 25 ' 65 • 

78
• 

48
· oo· LT BEGIN CONCRETE CURB TAPER "' ! j 

·, - ; CErqRp STA 28•09 . 22 , 48 . 00 ' LT \ C~NJ BEGIN BRIDGE \- j )) n DH_ 
~ / "', ' ·, f '\,- ~~T ENERGY ";;.\ STA 30•93 . 00 \ _ / v u : '.':. EXI ., - ~~ 
]:> ·· - ·' ~ t \' ·-'i;~--:~··-··-~·-··-'"-';-··-.. -·.-.. _··-··-··-··-··-··-··-··-· -··-.. -· 11, HI LLCROFT\- ·· - ·· - .. - .. -··-··-··-··-··-:;_-i;·, ·-··-.. -·.-.. _··-· ··-··-··-.. -·.-·. ~--ELEC ::. __ ,-;~\-~ t OE <·, =---
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-BEGIN RAMP PAVEMENT 
STA 22•09 . 32 
MATCH EXIST CROSS SLOPE 

CURVE RAMP-1A_4 
Pl STATION 
DELTA 
DEGREE OF 
TANGENT 
LENGTH 
RAD I US 
PC STATION 
PT STATION 

CURVE 

23•78 . 46 
3• 20· 38. 62" 
o· 53· 03 . 10" 
189. 16 
378.20 
6 , 480.00 
21•89.30 
25•67 . 51 

IRT> 

BEGIN RAIL ITY SSTR> l 
STA 31•98.00, 18 .00' RT 

BEGIN CHA IN L[NK FENCE --·- - • - •--, 

F-8- - STA 32•14 . 99 , 155.25 ' RT 
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VERT . 0 5 

LEGEND 
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NOTES: 

PROPOSED PAVEMENT 

PROPOSED FAST TRACK CONC PVMT 

PROPOSED CONCRET E RIPRAP 

EXISTING RI GHT - OF-WAY CR . O. W> 

PROPOSED SSTR 

RETAINING WAL L 

EXIST DIRECTION OF TRAFFIC 

PROPOSED DIRECTION OF TRAFFIC 

PROPOSED ATTENUATOR 

HORIZONTAL CURVE NUMBER 

1. STATIONS AND OFFSETS ARE BASED ON~ RAMP-lA 
ALIGNMENT UNLESS OTHERWISE NOTED . 

2 . DIMENSIONS ARE TAKEN FROM NOMINAL FACE OF CURB 
OR FACE OF RAIL UNLESS OTHERWISE NOTED IN PL ANS. 

3. EXISTING UT!L I TIES ARE BASED ON BEST 
AVAILABLE INFORMATION, CONTRACTOR TO FIELD 
VER IFY LOCA T IONS PRIOR TO CONSTRUCTION . 
THE CONTRACTOR SHALL CALL THE RESPECT I VE ENTITY 
WHEN WORKING IN THE VICINITY OF A UT I LITY LINE 
IPIPELfNE, WATER LfNE , SANITARY SEWER , 
FIBER OPTJCI . 

REV . DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIC TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 
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HORIZONTAL CURVE NUMBER

EXIST DIRECTION OF TRAFFIC

PROPOSED DIRECTION OF TRAFFIC

PROPOSED SSTR

PROPOSED PAVEMENT

RETAINING WALL

PROPOSED ATTENUATOR

PROPOSED CONCRETE RIPRAP

LEGEND

PROPOSED FAST TRACK CONC PVMT

F-20607

HOUSTON, TX 77077

SUITE 445

1500 S DAIRY ASHFORD

AIG TECHNICAL SERVICES, LLC

FORT BEND PARKWAY TOLL ROAD

TOLL ROAD AUTHORITY

FORT BEND COUNTY
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131882

A. REBOLLAR VELAZQUEZ

10/11/2023

   FIBER OPTIC).

   (PIPELINE, WATER LINE, SANITARY SEWER,

   WHEN WORKING IN THE VICINITY OF A UTILITY LINE

   THE CONTRACTOR SHALL CALL THE RESPECTIVE ENTITY

VERIFY LOCATIONS PRIOR TO CONSTRUCTION.

AVAILABLE INFORMATION, CONTRACTOR TO FIELD  

EXISTING UTILITIES ARE BASED ON BEST3. 

   OR FACE OF RAIL UNLESS OTHERWISE NOTED IN PLANS.

2. DIMENSIONS ARE TAKEN FROM NOMINAL FACE OF CURB

   ALIGNMENT UNLESS OTHERWISE NOTED.

1. STATIONS AND OFFSETS ARE BASED ON | RAMP-1A

NOTES:

33+00 34+00

RETAINING WALL C

BOTTOM OF

BY HILLCROFT AVENUE

PROFILE CONTROLLED

EL = 62.95

STA 39+89.96

END PROFILE

EXIST GROUND

| RAMP-1A PGL

2-48" RCP

PROP CULVERT EXTENSION

EL = 60.22'

WS 10 YR

(ENERFIN)

10.75" OIL PIPELINE

EL = 62.40'

WS 100 YR
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35+00 36+00 37+00 38+00 39+00 40+00 41+00

L = 180.00'

K = 99

ex = 0.41'

EL = 63.63'

VPI STA 38+98.00

K = 98

ex = 0.41'

EL = 72.80'

VPI STA 35+40.00

L = 180.00'

6
3
.
1
8

-2.560%
-0.744%

-4.400%

-2.560%

0.090%

 TOP EL = 60.84'

 (KINDER MORGAN)

24" GAS PIPELINE

EL = 63.24

STA 41+75.31

END PROJECT
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THE BASIS OF ROUNDED VALUES OF K.

ALL VERTICAL CURVE LENGTHS ARE ON 

PROFILE NOTE:

PLAN & PROFILE

3 3

ENTRANCE RAMP 1A

STA 32+50 TO END PROJECT

53

]=54.15'

CULVERT EXTENSIONS

PROP 2~48"RCP

2-48" RCP

PROP CULVERT EXTENSION

104.15'

PC 40+20.08

35+00

40+00

P
C
 
3
5

+
2
6
.
2
0

P
T
 
3
9

+
1
5
.
9
3

PT 41+75.31

FBP ENTRANCE RAMP 1A

HILLCROFT AVE

WALL C

PROP RETAINING

WALL D

PROP RETAINING

[ HILLCROFT

(KINDER MORGAN)

30" GAS PIPELINE

(KINDER MORGAN)

24" GAS PIPELINE

CURVE RAMP-1A_7

S
H

4
'

L
N

1
4
'

S
H

6
'

EXIST

40'

ESMT.

EXIST

50'

ESMT.

ESMT.

EXIST

50'

EXIST

20'

ESMT.

EXIST

80'

DRN. ESMT.

| RAMP-1A

FORT BEND PARKWAY

2-48" RCP

PROP CULVERT EXTENSION

(ENERFIN)

10.75" OIL PIPELINE

EXIST R.O.W.EXIST R.O.W.

W
IL

L
O

W
 

L
N

 
S
 

G
L
E

N
N

STA 38+83.75, 18.00' RT

BEGIN 290 LF CONCRETE CURB TY II

STA 41+11.95, 14.00' RT

END PAVEMENT TAPER

STA 40+20.08, 18.00' RT

BEGIN PAVEMENT TAPER

CURVE RAMP-1A_10 *

STA 32+74.94, 157.68' RT

END CHAIN LINK FENCE

STA 36+43.81, 94.08' RT

BEGIN CHAIN LINK FENCE
STA 38+47.78, 90.29' RT

END CHAIN LINK FENCE

27.39' RT

STA 38+62.35

37.91' RT

STA 36+44.15

4-4" PVC CONDUIT

AT&T TEXAS/SWBT

30" KMTP INDEX 145

400' TO INTERSECTION

STA 39+89.96

END RAMP PAVEMENT

2
'

R

      EXISTING LOW-SPEED URBAN STREET DESIGN. 

    * CURVE RAMP-1A_10 TO MATCH HILLCROFT AVE.

PI STATION = 37+21.36

DELTA

TANGENT = 195.16

LENGTH = 389.73

RADIUS = 2,900.00

PC STATION = 35+26.20

PT STATION = 39+15.93

PI STATION = 40+97.84

DELTA

TANGENT = 77.76

LENGTH = 155.23

RADIUS = 1,040.00

PC STATION = 40+20.08

PT STATION = 41+75.31

RAMP-1A_7

RAMP-1A_10

91'

TRANSITION
91'

TRANSITION4'

COH 24" SAN SWR

1

2

3

4

 TABLE DATA FENCE LINK CHAIN A PONDDETENTION

POINT ALIGNMENT STATION  (LT/RT)OFFSET DESCRIPTION

1 RAMP-1A 38+77.10  RT117.04'  FENCE LINK CHAINBEGIN

2 RAMP-1A 38+96.84  RT34.06'  PI LINKCHAIN

3 RAMP-1A 40+47.13  RT33.66'  PI LINKCHAIN

4 RAMP-1A 40+16.85  RT149.38'  FENCE LINK CHAINEND

53B)

(SEE SHEET

CULVERT

PIPELINE

 POND B

DETENTION STA 38+65.00, 18.00' RT

INSTALL THRIE-BEAM TRANS W/ SGT

END RAIL (TY SSTR)

STA 37+50.00, 6.00' LT

INSTALL THRIE-BEAM TRANS W/ SGT

END RAIL (TY SSTR SPL)

(COORDINATES PROVIDED BY KINDER MORGAN)

GPS: 29.611774,-95.495758

L
N

1
2
'

STA 41+75.31, 14.00'

END CONCRETE CURB TY II

END FAST TRACK PAVEMENT

END PROJECT

STA 39+16.03, 68.00' LT

BEGIN 68 LF CONCRETE CURB TY II

BEGIN FAST TRACK PAVEMENT

(PROTECT IN PLACE)

COH 8" WATER LINE

(PROTECT IN PLACE)

CRITICAL LOCATE PER COH SPEC 02317

COH 12" WATER LINE
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··, .. , .. , .. • .. ___ _____ ____ __ ___ / __ _________________ _________ __ _______ ________ EXIST R. 0 . W. 
··-··-··-··-·· .. ··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-··-.. -·,-

a d} 

91' 
CROSS SLOPE TRANSITION lil. RAMP - IA 

91' 
CROSS SLOPE TRANSI TION 

ISEE STANDARD 1 
··· ·· ·- · ·---····-- _GF131 _lMS-19> / 

POINT ALIGNMENT STATION OFFSET (FT> CLT/RTl 
I RAMP · I A 38•54 . 26 9. 36 LT 
2 RAMP · I A 38 • 55 . 14 1 7. 07 LT 
3 RAMP - I A 38•55.20 I 7. 56 LT 
4 RAMP - IA 38•56 . 56 29 . 39 LT 
5 RAMP - IA 39•47 . 35 I 7. 80 LT 
6 RAMP- I A 40•84 . 31 1. 26 LT 
7 RAMP - I A 4 I• 75 . 31 2. 00 RT 
8 RAMP - IA 41 • 75 . 31 14 . 00 RT 
9 RAMP -I A 41•1 1. 95 14 . 00 RT 
10 RAMP- I A 40•83 . 02 16. 13 RT 
11 RAMP - IA 40•20. 08 18 . 00 RT 
12 RAMP-IA 39•88.00 18.00 RT 
1 3 RAMP-I A 39 • 16.03 18 . 00 RT 
14 RAMP-IA 38•98 . 00 18. 00 RT 
15 RAMP-IA 38•83 . 75 18. 00 RT 
16 RAMP-I A 38•98.00 6. 00 LT 
1 7 RAMP-IA 39•16 . 03 6. 00 LT 
18 RAMP-I A 39•16 . 30 9. 98 LT 
19 RAMP - IA 39•45. 73 5. 91 LT 
20 RAMP - I A 39•89 . 96 0 . 00 LT 
21 RAMP - I A 39•88 . 00 0 . 00 LT 

DETENTION 
POND A 

; 
; 
i 
; 
; 
; 

DESCRIPTION 
BEGIN CONCR ETE RIPRAP 
BEGIN CONCRETE RIPRAP 

BEGIN FAST TRACK PAVEMENT ; BEGIN CURB ; BEGIN SUPER TRANSITION 
BEGIN SAW-CUT ; BEGIN FAST TRACK PAVEMENT ; BEGIN SUPER TRANS IT ION 

END SUPER TRANSITION ; BEGIN SINGLE SLOPE 
END SINGLE SLOPE ; BEGIN SUPER TRANSITION 

END SAW - CUT ; END FAST TRACK PAVEMENT ; END SUPER TRANSITION 
END FAST TRACK PAVEMENT ; END CURB ; END SUPER TRANSITION 

END PAV EMENT TAPER 
END SINGLE SLOP E; BEGIN SUPER TRANSITION 

BEGIN PAVEMENT TAPER 
END SUPER TRANSITION ; BEGIN SINGLE SLOPE 

BEGIN FAST TRACK PAVEMENT 
END FUL L SUPER; BEGIN SUPER TRANSITION 

BEGIN CURB 
END FULL SUPER ; BEGIN SUPER TRANSITION 

BEGIN FAST TRACK PAVEMENT ; BEGIN CURB ; BEG IN RADIUS 
END RADIUS 

END SUPER TRANSITION ; BEGIN SINGLE SLOPE 
END RAMP PROFILE 

END SUPER TRANSITION ; BEGIN SINGLE SLOPE 

X 

I 
X 

I 

ELEVATION CFT> 
64 . 92 
63.24 
62 . 63 
62 . 87 
62 . 53 
63 . 01 
63 . 29 
63 . 05 
63 . 20 
63 . 36 
63. 35 
63 . 32 
64 . 28 
64 . 57 
64.82 
63 . 86 
63 . 59 7 5 5 0 0 
62 . 68 
62 . 77 
62 . 95 
62 . 96 

0 20 40 

SCALE : 1 '" •40' 

NOTES: 

I . OFFSETS ARE TO PAVEMENT EDGE OR FACE OF CURB 
UNLESS OTHERWISE NOTED . 

REV. 

2. ELEVATIONS SHOWN ARE AT FACE OF CURB 
UNLESS OTHERWISE NOTED. 

3. SAW - CUT ALONG A NEAT HORIZONTAL LINE 
AND FORM A VERTICAL BUTT JOINT AS 
DIRECTED BY THE ENGINEER . THIS WORK 
SHALL BE SUBSIDIARY TO THE VAR IOUS BI D 
ITEMS . 

4. SEE '"ROADWAY PLAN AND PROFILE" SHEETS 
FOR ADDITIONAL RAMP INFORMATION . 

DATE BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
ROADWAY DETAILS 

GORE LAYOUT 
SHEET I OF 1 
PROJECT 
NUMBER 20219x 

F- 20607 
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F-20607

HOUSTON, TX 77077

SUITE 445

1500 S DAIRY ASHFORD

AIG TECHNICAL SERVICES, LLC

FORT BEND PARKWAY TOLL ROAD

TOLL ROAD AUTHORITY

FORT BEND COUNTY

REV. DATE BY DESCRIPTION

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

1
0

0
%

 
P

P

8" WATER

1
2
"
 

W
A

T
E

R

 ELEV.=60.84

 TOP OF PIPE

P
R

O
F

E
S
S

O AL
N

G

N
E

E
R

E

S
T

ATE OF TEX
A

S

N

L
I
CENS

E

D

110365

AHMED K. VALDEZ

H
IL

L
C

R
O

F
T
 

A
V

E

SHEET    OF 

CHECKED BY:

CHECKED BY:

DESIGNED BY:

DRAWN BY:

20219xNUMBER

PROJECT

SHEET NO.:

DATE: 10/10/2023

   TO PIPE LINE.

7. EDGE OF STRUCTURE SHALL BE PARALLEL

   FOUNDATION.

   STABILIZED SAND. INCIDENTAL TO

6. BACKFILL UNDER PAVEMENT W/CEMENT

   SUBSIDIARY TO PAVEMENT. 

   JOINT DETAILS. EXPANSION JOINTS ARE

   PAVEMENT DETAILS" FOR EXPANSION

5. SEE "JOINTED REINFORCED CONCRETE

   OVER TOP OF BOXES.

   WATER PROOFED PROTECTIVE COVERING

   PLUS CONSTRUCTION LOADS. PROVIDE 

   AND CAPABLE OF SUPPORT DEAD LOAD

   CONSTRUCTED FROM WATERPROOF PAPER

   CORRUGATED FIBERBOARD CARTON FORMS

   THE FOUNDATION. THE BOXES SHALL BE 

4. CARTON FORM BOXES ARE INCIDENTAL TO 

3. Fy = 60,000 psi.

2. USE CLASS S CONCRETE fc' = 4,000 psi.

1. USE CLASS C CONCRETE fc' = 3,600 psi.

NOTES:

BILL OF REINFORCING STEEL

BAR NO SIZE LENGTH WEIGHT

8'-9"A

11'-8"B

26 25'-6"D

24 25'-6"T1

TOTAL

ITEM

3,823

ESTIMATED QUANTITIES

QUANTITYUNIT

REINFORCING STEEL

CONC CL C (FOOTING)

*
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EXIST 24"

(NOTE 4)

EXP JOINT

(NOTE 4)
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26'-0"

SCALE: 1"=10'

CAP

PLASTIC DOWEL

(NOTE 4)

DOWEL @ 12" O.C. 

1 ‚ x 22" GAL. 

BITUMINOUS MASTIC

DOWEL W/ 

COAT THIS HALF OF 

TYP

NOTE 5

@ 10" TYP

BARS L 

@ 10" TYP

BARS L 

C
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TYP UNO

2 ‚" CLR
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" GAS LINE

EXIST 24"

FORMS

6" CARTON

@ 5" MAX

BARS B
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6 - BARS T2
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6 - BARS T2
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12 25'-6"T2

LB

CY 15.6

128

#5

#6

#4

#5

#4

#5

BARS A BARS L

SECTION A - A 

0 105

NOT TO SCALE

64

63

585

457

935

422

320

3,823

M
I

N
 

+
+

2
'
-
6
"

MIN ++

2'-6"

MIN ++

2'-6"

   18" + •(PIPELINE OD)

   TOLERANCE ZONE OF

   EXCAVATION WITHIN PIPELINE

++ 30" MINIMUM. NO MECHANICAL

HL-93 LOADING

1,124

7'-0"

 

1'-11"

MAX SPA (TYP)

BARS T1 @ 12"

MAX SPA (TYP)

BARS T1 @ 12"

 

BARS D @ 12" MAX TOP AND BOTTOM MAT

TYP MAX

BARS A @ 10"

(TYP)

12"

19.21' RT

STA 38+46.81,

| RAMP-1A

19.21' RT

STA 38+53.32,

| RAMP-1A

6.00' LT

STA 38+40.90, 

| RAMP-1A

6.00' LT

STA 38+34.51,

| RAMP-1A

CONC CL S (SLAB SPAN) CY 11.6

* FOR CONTRACTOR'S INFORMATION ONLY.

CULVERT

1 1

PIPE LINE
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6"X 8"X 14" 
TREATED WOOD BLOCK 

3/," DIA. HOLE 
POST & BLOCKOUT 

FRONT SLOPE\ VARIES 
BREAK \ 2' -0" TYP 

DO NOT USE WASHER 
BETWEEN BOLT HEAD 
AND RAIL ELEMENT 

7" 

_J 

32" 0 w 
0 w 
0 f--

25" s: o, 

ro 0 

' ' 
,n "' ~------+--+--~-~--+- ' ' 

NOTE: 

EDGE OF SHOULDER 
OR W:DENED CROWN. 

0 _J 

ow 
ow 
3' f--
- V) 

I I 
f-- f--
C) C) 
z z 
w w 
_J _J 

_J _J 

<l'. < 
z z 
2 2 

6' -0" 

>
_J 

z 
0 

f-
Vl 
0 
(L 

0 

3" 

~o 
0 -$1f:&11 

NOTE: TOENAIL WITH ONE 
TO PREVENT BLOCK 

'\_6" X 8" X 68" ~ W6 X 8. 5 
OR 

W6 x 9. 0 
cENGTf- 72' I TYPl 

GENERAL NOTES 

1. THE TYPE OF POST !ROUND WOOD POST, RECTANGULAR WOOD POST, OR STEEL POST> WILL BE AS SHOWN 
IN THE PLANS. THE EXACT POSITION OF MBGF SHALL BE SHOWN IN THE PLANS OR AS DIRECTED BY THE 
ENGINEER. SEEL POSTS TO BE GALVANIZED IN ACCORDANCE WITH ITEM 445, "GALVANIZING." 

2. RAIL ELEMENTS SHALL MEET THE REQUIREMENTS OF ITEM 540, 'METAL BEAM GUARD FENCE" EXCEPT AS 
MODIFIED IN THE PLANS. THE CONTRACTOR MAY FURNISH RAIL ELEMENTS OF 25' - O", OR 12· - 6" 
INOM. l LENGfrS. RAIL C:LEMENTS MAY HAVE SLOTTED HOLES AT 3' -1 1/z" C-C OR 6' -3" C-C. A SPECIAL 
LENGTH OF RAIL MAY BE MANUFACTURED TO A:COMMODATE THE DOW~STREAM ANCHOR TERMINAL IDATJ AND THE 
~RANSITION SECTIONS OF GUARDRAIL. 

3. BUTTON HEAD 'POST BOLTS & NUTS" SHALL MEET THE RC:QUIREMENTS OF IASTM A307l, AND SHALL BE OF 
SUFFICIENT LENGTH TO EXTE~D THROUGH THE FULL THICKNESS OF THE NUT AND%'' WASHER IFWC16al 
AND NOT MORE THAN . " BEYOND IT. TRIM REMAINING BOLT ~ENGTH TO MEET REQUIRED LENGTH. 

4. FITTINGS !BOLTS, NUTS, AND WASHERS! SHALL BE GALVANIZED IN ACCORDA~CE WITH ITEM 445, "GALVAN!Zl~G. 
FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM. 

5. CROWN SHALL BE WIDENED TO ACCOMI/ODATE Tf-E METAL BEAM GUARD FENCE. 

6. THE LATERAL APPROACH TO THE GUARD FENCE, SHALL HAVE A MAXIMUM SLOPE OF 1 V: 1 OH. 

ISEE GENC:RAL ~OTE 14 FOR 
RAIL HEIGHT MEASUREMENT> 

cDO 
r<lS,-

0 0 
z z 

§--U 
M½½J 

WOOD 8LOCK ro 
RECTANGULAR WOOD POST 

ROUTED WOOD BLOC< 
TO I-BEAM STEEL POST 

, . IF SHOWN ELSE\\HERE IN THE PLANS OR AS DIRECTED BY THE ENGINEER, THE GUARD FENCE MAY BE FLARED 
AT A RATE OF 25: 1 OR FLATTER. 

TYPICAL POST PLACEMENT 

/ 4 

WOOD BLOCK TO 
ROUND WOOD POST 

NOTE:** "WOOD" INDICATES D:MENS!ONS FO~ BOTH ROUND AND RECTANGULAR WOOD POST SYSTEMS. 

6' I 3. -

I 

<,-

~ 

V 

31' 

36" 
40" 

~ ~ 

MBGF LENGTH OF NEED Ill 

6' 3" -

'"' 

WOOD POST 
STEEL POST 

25' - O" 

RAIL ELEMENT 
-6' 3' 

FIN I SHED GRADE 

~ ~ 

ELEVATION 
MID-SPAN RAIL SPLICE 

6' 3" -

,,,,., 

~ 

SHOWING A 25' - O' SECTION OF W-BEAM RAIL. ISEE GENERAL NOE 21 

-
2 26' '/ 

V 

I 

I ,. 

SLOTTED HOLES AT 6' -3" c-c *?OSTISI MAY REQUIRE FIELD 
MODIFICATION TO ENSURE PROPER 
GUARDRAIL HEIGHT. 

CD 0 

<D 0 

v 
181 RAIL SPLICE 

HOLES ITYPI 

OR 3' -1 1/2" c-c 
3' -1 'lz. 

,--f,,, 

I . -2 1/z X 3/, 
SLOTTED HOLES ITYPI 

CTYP) 

() 

() 

I 

CD 

CD 

I I I 

9" MIN. FILL DEPTH 
CULVERT SLAB 

12" X 12' X 1/4 'IASTM A361 STEEL 

8. UNLESS OTHERWISE SHOWN IN THE PLANS, GUARD FENCE PLACED IN THE VICINITY OF CLRBS SHALL BE 
POSITIONED SO THAT THE FACE OF CURB IS LOCATED DIRECTLY BELOW OR BEHIND THE FACE OF TcE RAIL. 
RAIL PLACED OVER CURBS SHALL BE INSTALLED SO THAT THE POST BOLT IS LOCATED APPROXIMATELY 25 
INCHES ABOVE THE GUTTC:R PAN OR EDGE OF SHOULDER. 

9. APPLICATIONS IN SOLID ROCK ARE ONLY ALLOWED WITH STEEL POSTS. IF SOLID ROCK IS ENCOUNTERED 
WITHIN O ~O 18" OF THE FINISHED GRADE, DRILL A 2~' DIA. HOLE, 24" INTO THE ROCK. IF SOLID ROCK 
IS ENCOUFERC:D BELOW 18", DRILL A 12' DIA. YOLE, 12" INTO THE ROCK OR TO -HE STANDARD EMBEDMENT 
DEPTH, WHICHEVER MAYBE LESS. ANY EXCESS POST LENGTH, AFTER tAC:E I ING THESE DEPTHS, MAY BE F IELU 
CUT TO ENSURE PROPER GUARDRAIL MOU~TING HEIGHT. BACKCILL WITH COARSE AGGREGATE MATERIAL. 

10. POSTS SHALL NO~ BE SET IN CONCRETE, OF ANY DEPTH. 

11. SPECIAL FABRICATION WILL BE REOUIRFD AT INSTALLATION LOCATIONS HAVING A CURVATURE OF LESS 
~HAN ·so FT. RADIUS. 

12. UNLESS OTHERWISE SHOWN IN THE PLANS, A COMPOSITE 1/ATERIAL BLOCK THAT MEETS THE REQUIREMENTS 
OF DMS-7210, "COMPOSITE MATER!A_ POSTS AND BLOCKS FOR METAL BEAM GUARD FENCE" MAY BE 
SUBSTITUTED FOR BLOCKS OF SIMLAR DIMENSIONS. THE CONSTRUCTION D:VISION, TXDOT MAINTAINS A 
MATERIAL PRODUCER LIST IMPLl FOR PRODUCERS OF MATERIALS CONFORMING TO DMS-7210 ONLY PRODUCERS 
ON THE MPL MAY FLRN!Sc COMPOSITE MATERIAL BLOCKS. 

GUARDRA!LJ 
BLOCK l 

1 8" MIN I 
. 2" ITYPJ 

1" X 1 1/z' 
SLOTTED HOLES 

13. FOR THE LOW FILL CULVERT OP-IOt\, POSTS LOCATED PARTIALLY OR WHOLLY BETWEEN PRECAST BOX CULVERT 
UNITS, THE USE OF A CAST-IN-PLACE CONCRETE CLOSURE BETWEEN BOXES IS REQUIRED. THE LENGTH OF THE 
CAST-IN-PLACE CO~CRETE CLOSURE SHALL ACCOMMODATE THE PLACEMENT OF THE LOW FILL CLLVERT OPTION. 
SEE CONCRETE CLOSURE DETAILS ON BRIDGE STANDARD SCP-MD. 

14. GUARDRAIL HEIGHT MEASUREMEN-: WHEN THE GUARDRAIL IS LOCATC:D ABOVE PAVEMENT, MEASURE THE hEIGHT 
FROM THE PAVEMENT TO THE TOP OF THEW-BEAM RAIL. WHEN THE GUARDRAIL IS LOCATED UP -o 2 FT. OFF 
OF THE EDGE OF PAVEMENT OR FOR A PAVEMENT OVERLAY, USE A 10-FOOT STRAIGHTEDGE TO EXTE~D THE 
PAVEi/ENT/SHOULDER SLOPE TO THE BAC, OF RAIL, MEASURE FROM THE BOTTOM OF STRAIGHTEDGE TO THE TOP 
OF RAIL. FOR GUARURAL LOCATED DOWN A 10: 1 SLOPE, MEASURE FROM THE t\OMJNAL TERRAIN. 

X 9 OR W6 X 8. 5 
STEEL POST 

12"x 12"x 1/a" 

STEEL Pos- CONNECTION TO 
CULVERT SLAB !USE WHEN THERE 
IS LESS THAN 36" COVER OVER 
CULVERT SLABI. 

A572 GR 50JTOP PLATE 

~~~r~.' DIA. HOLES FORMED 
OR CORED IN CONCRETE 

NOTE: TWO INSTALLATION OPTIONS. 

NOTE: TRANSISTIONS TO BRIDGE RAIi SOR TRAFFIC BARRIERS . 
SEE GFl31 lTL3 TR STANDARD FOR HIGH-SPEED TL-3 TRANSITIONS. 
SEE GF131JTL2 TR STANDARD FOR LOW-SPEED TL-2 TRANSITIONS. 

ELEVATION 25' - O" INOM.) W-BEAM SECTION PLATE WITH 1 " DI A. HOLES REOU I RED IV ITH 1. BOLT-THROUGH OPTION: REQUIRES A 6" MIN. SLAB TH'CKNESS. 
1/a" DIA IASTM M491 HEAVY HEX BOLTS WITH TWO HARDENED 
WASHER EACH AND HEAVY HEX NUTS. 

~OTES: SEE GENE~AL NOTE 2 FOR ALLOWABLE RAIL TYPES. BOLT-THROUGH INSTALLATION. 
SEE RAIL SPL!CC: DETAIL FOR RC:QUIRED HARDWARE. 

NOTE: 
=ouR TYPES CF BUTTON-HEAD GUARD RAIL 
30LTS COME WITH A RECCESSED NUT. 

SPLICE 30LT LENGTH 

I !
VARIES 

FBBOl 1
/," (trmjJ % ,, FBB02 = ? " 

POST & BLOCK LENGTH 
FBB03 = 10" 
FBB0° = 18" 

BUTTON HEAD BO~T 

12 ½" 

2" 

NO BOLT REQUIRED 

DIRECTION OF TRAFFIC 

~---~- 181 5/s" X 1 '/," BUTTON HC:AD SPLICE 
MID- SPAN BOLTS WITH RECCESSED NUTS. 

RAIL SPLICE DE~AIL 

LOW FILL CULVERT POST 
NOTE: BOLT LENGTH = SLAB PLUS 2 1

/," MIN. 

2. EPOXY ANCHOR OPTIO~: T~IS OPTION MAY ONLY BE USED IF THE CULVERT 
SLAB IS 9" MIN. THICK. THREADED A~CHOR RODS MUST BE 1/a" DIA. 
ASTM A449 OR A193 GRAD~ B7 WITH HEAVY HEX NUT, AND ONE HARDENED 
WASHER EACH. EMBED ANCHOR RODS 6" WITH HILT! HIT RE 500 EPOXY 
ADHESIVE. OTHER TYPE Ill CLASS C EPOXY ADHESIVES MEETING THE 
REQUIREMENTS OF DMS-6100, 'EPOXIES AND ADHESIVES", MAY BE USED 
IF IT CAN BE DEMO~STRATED THAT THEY MEET OR EXCEED THE STRENGTH 
OF HILT! HIT RE 500 w:TH THE SAME EMBE~MENT DEPTH AND THREADED 
ROD DIA. FOLLOW THE MANLFACTURER'S REQUIREMENTS FCR INSTALLING 
EPOXIED THREADED '<ODS. EXTEND RODS'/," Mlt--. B~YOND NUT. 

NOTE: CULVERTS OF 25 FT. OR LESS, SEE GF i31 I LS STANDARD FOR "LONG SPAN" OPTION. 

~-
I Texas Department of Transportation 

Design 
Division 
Standard 

METAL BEAM GUARD FENCE 

TL-3 ~ASH COMPLIANT 

GF(31)-19 
FILE, gf3119.dgn DN,TxDOT CK,KM o•,VP c,,CGL/AG 
@TxDOT, NOVEMBER 2019 cmn SECT .JOB HIGHWAY 

REV !S10-.JS 

ww NOTE: SEE GENERAL NOTE 3 FOR NOTE: GF 131 l, MID-S?AN RAIL SPLICES ARE DIST ccuNTY SHEET NO. 
'.;;~ SPLICE & POST BOLT DETAILS. REQUIRED \'/ITH 6' -3" POST SPACINGS. 

4 o~L------------------------------------------------------------------------------------------------------..... ----------~-~------....,__...._..,_~ 
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(II 18' LONG CONNECTING REBAR\ ~ (TYPE II INESTEDl 
FOR PRECAST - () CUR(;TABL() \ ch n ()RB / jTHnE-BEAM 

NON-SYMMETRICAL 

II II 1: 11 11 ·~· / n-
<j_______~~:::'.::::::::'.:'.:::::'.::=:~j::'.::::::::j:::::'.:::=::'.:~=t=P='='.:I::=====:':::::'.:=:'::::===r::':::::::'::===~===::'.:======::::'::::::::':====r~ 

Fl /TRANSRION 

Fl l 
I 

GENERAL NOTES 

1. CONTACT THE DESIGN DIVISION FOR DRAINAGE CUT OUT o~TIONS NEEDED WITHIN THE 
CURB SECTION OF THE THRIE-BEAM TRA~SITION. 15121 416-2678 

2. CONCRE-E CL.:RB MAY BE CAST-IN-PLACE OR PRECAST AS SHOWN ON THIS SHEET. WHEN USED 
IN CONJUNCTION WITH THE THRIE-3EAM TRANSITIONS, CURB SHALL BE TPE I I i5- ¾" 

4 ,:_j l,__ __ 4_' -~5 _" _ ______,l_z_z_" _,__1 __ 4_' _-_2_" -~ L 3, 

~1-5-1 --, -.. _D_I_A ___ H_O_L_E_S __ ------- cb @ Q) Ci) 
151 1/s" DIA. HEAVY HEX HEAD 14) (I" DA. HOLES) I'I CURB: SEE CURB TABLE 

PLAN VIEW HEIGHT I; SEE CURRENT CCCG STANDARD SHEET FOR FURTHER DETAILS. IF OTHER CURB HEIGHTS 
ARE SHOWN IN TI-E PLANS IN CONJUNCTION WITH THE TRANS!TION, Tl·E CURB HEIGHT MAY BE 
FROM 4" TO 8'' WITH A RELATIVELY VERTICAL FACE. CONCRETE CURB SHALL BE CONTINUOUS 

11 01 

151 

BOLTS !FACING TRAFFIC SIDE) 
(ASTM F3125 GR A325 OR A4491. 
I 3/," 0. D. WA SHER UNDER 
EACH HEX BOLT rEAD AND NUT. 
1/a" DIA. H~AVY HEX NUTS 
(ASTM A'9L OR A5631. 

NOTE: 
HEAVY hEX BOLT LENGTH WILL VARY 
DEPENDING ON WIDTH CO~CRETE RAIL, 
LEAVE I" OF BOLT LENGTH PAST THE 
1/s" HEX NUT. TRIM AS REQUIRED. 

NOTE: DIRECTION OF TRAFFIC 
CURB IS A ~EOUIRED COMPONENT FOR 
THE TRANSITION TO FUNCTION PROPERLY. 

THRIE-BEAM CONNECTOR 
TO CONCRFTF RAIL 

18' - 9" THRIE-BEAM 

SEE GE~ERAc. NOTES: Z-4 ANO 16-17. /END PAYME~T FOR THRIE-BEAM TRANSITION. 

TRAt\S],]ON (EAi 
>---------------------------------------+--- BEG l N PA YMEN- FCR METAL BEAM GUARD FENCE. 

I \ 

7 1/4" 11½" 

l
•---~,±2"_1 _______;,_· -6' • -

5 SPACES AT 18 ¾" 

l 

6' -3" NON-SYMMETRICAL 
TRANSITION TOW-BEAM 

3 SPACES AT 3' -1 1/2" 

(SEE CF 131 lSTANDARDl 
l!F CURB CONTINUES PAST POST 7 SEE SHT.2 AND GN: 171 

3' - 1 /2 " 6' - 3' 3' - 11/2 " 

l, 'r1•c.. ::: ::: I I 1: :1 1:1 1:1 
Cf_--<-+--____ ___,< I ::: iii 1: :1 1:1 1:1 

I l - - - - - ~ 31" 
1· :1 
1-1 la= ~ -~ 

I 
J.r4'' 

TO THE SEVENTH POST UNLESS OTHrnWISE SHOWN IN THE PLANS. SEE GENERAL NOTE: 17 FOR 
CIRCUMSTANCES WHERE CURB CONTINUES PAST POST 7. 

3. CONCRETE CL.:RB TYPE I I SUBSIDIARY TO "METAL BEAM GUARD FENCE TRANSITION". IF NO 
ADDITIONAc. CURB IS INDICATED BEYOND THE TRANSITION, -HEN ANY CURB HE:GHT GREATER 
THAN 4" WILL BE TAPERED DOWN BEGINNING AT THE LAST 7 FT. POST TO A MAXIMUM HEIGHT 
OF 4" AT POST 7. :F SHOWN ELSEWHERE IN THE PLANS, ADDITIONAL CURB UNDERNEATH 
GUAPDRAIL WILL BE PAID FOR BY THE LINEAR FOOT. 

4. UNLESS OTHERWISE SHOWN IN THE PLANS, TRANSITIONS SHALL BE PLACED MITH THE BLOCKOUT 
FACE IN FRONT OF OR DIRECTLY ABOVE THE CURB 0 ACE. SEE SECTION A-A. 

5. FOR qouND WOOD POST SYSTEMS, ALL ROUND WOOD POSTS SHALL BE 7 ½' DIA. M]~]MUM 
THROUGHOUT THE THRIE-BEAM TRANSITION. 

6. THE TYPE OF POST !ROUND WOOD POST, RECTANGULAR WOOD POST OR STEEL POST) WILL BE 
AS SHOWN IN THE PLANS. REFER TO GF 131 I STANDARD SHEET. 

7. THE ~osT LENGTH SHALL BE 1/ARKED ON ALL 7· - O" LONG POSTS BY THE MANUFACTURER. THE 
MARK SHALL BE LOCATED WITHIN TI-E TOP 1 °T. REGION OF THE POST, AT LEAST ¾" IN 
HEIGHT, AND VISIBLE AFTER INSTALLATION. WOODEN POSTS SHALL B~ MAqsED WITH A BRAND, 
AND STEEL POSTS WITH A STENCIL BEFORE GALVANIZING. 

8. POSTS SHALL NOT BE SET IN CONCRETE, OF ANY DEPTH. ~l-------'----

1 

_· _-

9

_ .. _,__r\_<_\--\-:::-~-'--+--r-1----,_C=r=u'--R-i'-B----.--,----tl---.---.--tl---.----.--,,,-----+,1----.---+---+---.---+-+---+-+-+-----t---t----'------------sc,""",--------t--t--------1 

CHAMFER REQU;~ED ON CONCRETE\ I I I ~ 
RAILS THAT EXTEND BEYOND THE CD (?) G) 

I 
I 

p SEE SHEET 2 
0 

9. RAIL ELEMENTS SHALL 1/EET THE REQUiqEMENTS OF ITEM 540, "METAL BEAM GUARD FENCE" 
EXCEPT AS MODIFIED ON THE PLANS. THE THRIE-BEAM TE~MINA_ CONNECTOR ANO THE 
THR!E-BEAM TRANSITION TO \'/-BEAM SHALL BE OF THE SAME MATERIAL, BJT SHALL NOT FACE OF GUARD~A IL TRANS IT I ON. / z 3 

141 •5 REBAR STAKES 18" LONG 

@) 
s 
T 

FOR BLOCKOUT 

"'"'"·u BE LESS THAN 10 GAUGE. CONTRACTOR SHALL VERIFY THAT THE LOCATIONS OF BOLT HOLES 
MATCH -HOSE IN THE THRIE-BEAM TERMINAL CONNECTOR P~IOR TO ORDERI~G MATERIALS. 

SFE CL:RB TABLE 

- - - ~ 

7' -0" LONG POST IALL TYPES) 
(SEE GENERAL NOTES:5-71 

-

7 -
B C 

ELEVATION VIEW 

>---1-------------- 12) 12' -6" ---------------------\1 

I I 

SIDE-VIEW LAP NESTED ThRIE-BEAM RAIL 
THRIE-BEAM ITYPI ~ECT!ON PART DESIGNATOR RTM10o 

so· 1 
TERMINAL CONNECTOR l OGA. 1121 5/a' X 2' BUTTON HEAD SPLICE BOLTS WITH RECESSED NUTS: (FBB02l 

I 1 2 I ¾" X 2 ' BUTTON HEAD 
SPLICE BOLTS: l,BB021 

[ 

181 ¾" X 1 1/ 4 " BUTTON HEAD 
SPLICE BOLTS: IFBBOl I~ 

lffi~••~~m 
-LAP 
DIRECTION 

NON-SYMMETRICAL 
W-BEAM -o THRIE-BEAM 

T~ANSISTION lOGA. 

10. BUTTON HEAD "POST BOLTS & NUTS" SHALL MEET THE REQUIREMENTS OF IASTM A3071, 
AND SHALL BE OF SUFFICIENT LENGTH TO EXTEND THROUGH THE FULL THIC,NESS OF THE 
NUT AND¾" WASHER IFWCl 601 AND NOT MORE THAN 1" BEYOND IT. TRIM REMAINING 
BOLT LENGTH TO MEET REQUIRED LENGTH. 

11. FITTINGS !BOLTS, NUTS, ANO l'/AS-,ERSI SHALL BE GALVANIZED IN ACCORDANCE WITH 
ITEM 445, "GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM. 

12. CROWN SHA_L BE WIDENED TO ACCOMMODATE TRANSITIONS. 

13. WHERE SOLID ROCK IS ENCOUNTERED, CO~TACT THE DESIGN DIVISION FOR ADD:TIONAL 
GUIDANCE. (5121 416-2678 

14. UNLESS OT~ERl'IISE SHOWN IN THE PLANS, A COMPOSITE MATERIAL BLOCK THAT MEETS THE 
REQUIREMENTS OF DMS-7210, 'COMPOSITE MATERIAL POSTS AND BLOCKS FOR METAL BEAM 
GUARD FENCE" MAY BE SUBSTITUTED FOR BLOCKS OF SIMILAR DIMENSIONS. TXDOT' S MATERIALS 
ANO TESTS DIVISION MAINTAINS A MATERIAL PRODUCER LIS- (MPLI FOR PRODUCERS OF 
MATERIALS CONFORM!NG TO DMS-7210. ONLY PRODUCERS ON THE MPL CAN FURNISH COMPOSITE 
MATE~IAL BLOCKS. 

PART DESIGNATOR RTEOlb 
NOTE: SEE GENERAL NOTE: 9 

1121 RECTANGULAR GUARDRAIL PLATE WASHERS: (Fl'/R031 

BRIDGE APP~OACH - UPSTREAM: THE NEST~D RAIL LAPS OVER THE TERMINAL CONNECTOR. 

PART DES I GNA TOR 
~l'IT02o OR Rl'IT02b 

15. REFE~ TO GF131 I STANDARD SHEET & BRIDGE RAILING DETAILS FOR ADDITIONAL DETAILS. 

PLATE WASHER PLATE WASHERS ARE INSTALLED UNDER TH~ SPLICE NUTS AGAINST INSIDE OF CONNECTOR. 
INSTRUCTIONS BRIDGE EXIT - DOWNSTREAM: THE TERMINAL CONNECTOR LAPS OVER THE NESTED RAIL. 

PLATE WASHERS ARE INSTALLED UNJER T~E BOLT HEAJ AGAINST OUTSIDE OF CONNECTOR. 

¾" BUTTON HEAD POST BOLTS WITH 
1 ¾" 0. D. MASHER AND NUT. AT THIS POST LOCATION. 

16. THE It--STALLATION OF THE TYPE II CURB IS CRITICAL FOR THE PERFORMANCE OF THE 
THR!E-BEAM TRANSITION SYSTEM. THE CURB PREVENTS !VEHICLE WHEEL SNAGGING) AT 
THE CONCRETE RAIL AND IS REQUIRED TO MEET MASH CRASH TEST CRITERIA. 

1 7. 

NESTED J 1/a" DIA. HOLE IN POST & BLOCKOUT. ~~'=y ~~n /', 

/

NOTE: ONLY (1) 5/a' BOLT REQUIRED 

IF CJRB EXTENDS BEYOND POST 7, 25' OF N~STED \'/-BEAM GUARDRAIL SHALL BE INSTALLED 
BEYO~D THE PAY LIMITS OF THRIE-BEAM TRANSITION SECTION, ISEE SHT.21. PAYMENT FOR 
THIS 25' SECTION WILL BE BY LINEAR FOOT, PAY ITEM "0540 6XXX MTL W-BEAM GD FEN 
INESTEDl IT!M 0 0STI' OR "540 6XXX MTL l'/-3EAM GD FEN INESTEDl !STEEL POSTl" AS 
APPLICABLE FOR POST TYPE. SEE SHT.2 FOR ADDITIONAL INFORMATION. 

**7' -0" 

321' ~ 
l~ 

"'--TYPE I I 
CURB 

SEE GN:4 

0 cO 

lO cD 

__J ~ 
W 0 
wo 
f-- 0 
l/1 sc 

~ 

__J 

0 w 
w 0 
f-- 0 
VJ sc - -
0 cO 

' ' 
lO U) 

7"!(-
1==-===I> THRIE-BEAM TERMINAL - CURB TABLE 

32" 

~ 
__J 0 w 

PRECAST CURB FULL LENGTH EQUALS 12' - 2" 
(e=== THE PRECAST CURB MAY BE FORMED INTO TWO SECTIONS. 

" 

~ CURB 11 I LENGTH 5' - 8" 
CURB 121 LENGTH 6' - 6" 
TAPER CURB 121 ro A HEIGHT OF 4" AT POST 7 

CONNECTING PRECAST CURB SECTIONS 11 I 8, 121: 
FORM OR CORE 1" DIA. HOLE 9" LONG INTO EAC-, CU~B END. 
USE I 1 I •5 GR. 60 REBAR 18' LONG TO CONNECT 130TH CURBS. 

SECURING PRECAST OR CAST-IN-PLACE TO FINISHED GRADE*: 

~I _6_"~1/2"R ,-
5¾" e~e REQUIRED WITH PRECAST CU~B ,t ~ <,~) •3 REBARS IWIT

1

H 1 1/z" END COVER) 

L 
8" ADD WHEN GUTTER IS USED IN 

~======:::~__, APPROACHING PAVEMENT SECTION. 

,-I -~2~~ ·_· ~~ 
TYPE I; CURB 

w 0 
f-- 0 
l/1 sc 

FORM OR CORE 141 1" DIA. HOLES, SEE PLAN ANO ELEVATION 
VIEWS FOR HOLE LOCATIONS. DRIVE 141 •5 GR. 60 REBAR NOTE: OPTIONS FOR TYPE I I CURB: \'-\\';\ 

-~ - STAKES 18" LONG INTO THE GROUND AND 112" BELOW TO;:> CF .,~ \1-l~ -52" I 1. PRECAST §1"•<.i .· 
0 lO 
'T ,.,., ;;' ;°; FILL HOLES WITH APPROVED GROUT MIXTURE. ,§ :-.., 

SECT ION 8-8 SECT ION C-C SEE TYPE I I CURB DETAIL FOR REBAR AND COVER REQUIREMENTS. 
PERCUSSION DRILLl~G IS NOT PERMITTED WITH: 
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SHEET I OF 2 ~-
I Texas Department of Transportation 

Design 
Division 
Standard 
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_ TRANSITION SECTIONS TYPE' II CURB, BRIDGE RAIL OR CONCRETE TRAFFIC RAIL. 
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REQUIRED A_TERNATivE FO~ CONTINUOUS CURB EX'~NDING 
PAST POST 7 (SEE SHT. 1 GENERAL NOTE 17) 

END PAYMENT FOR METAL BEAM GUARD FENCE TRANSITION. 
BEGIN PAYMENT FOR METAL BEAM GUARD FENCE. 

Tc,RIE-BEAM TRANSITION iSEE SHT. 1 I 

1: 
I: 

--- :1 
:I 

~ 

ISEE GFl31 > STANDARD SHEET) 

25' -0" NESTED \'I-BEAM GUARDRAIL 
!SEE GENERAL NOTE 171 

REMAINING 
POSTS 
AT 6' -3" 

STAN)ARD GUARDRAILINON-NESTEDl 

3' -I 1/z" 6' - 3" SPACING 

D~ !fH --- ---
<; • • 

31" I 
CUR3 CURB 

-

- -
D ~ 

ELEVATION VIEW 

NESTED 

~~' 
32" 25" 

SECT:ON J-D 

LJ7 

~ ~ 
7 , /2" 

WOOD 
TO ROUND 

112" MIN. DIA. ~ IJJ 1'16 X 8.5 OR 9.0 

WOOD POST. STFtL POST 

~ 
BLOC~ WOOD BLOCK WOOD BLOCK 
WOOD POST TO RECTA~GULPR WOOD POST TO STEcL POST 

THRIE BEAM TRA~SITION BLOCKOUT DETAILS 

HIGH-SPEED TRANSITION 
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Design 
Division 
Standard 

METAL BEAM 
THRIE-BEAM 

TL-3 MASH 

GUARD =-ENCE 
TRANSIT I 01~ 
COMPLIANT 

GF(31 )TR TL3-20 
FILE, gf31 tct 1320. dgn DNa TxD0T c,, KM ow, KM CK,CGL/ AG 
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1 8" x 1 8" min. 
18" dio. min. 
leave-out 

or 

Note: See SGT standard sheets for 
proper i nsta I I at ion and I ength 
of need requirements. 

Edge of 
?ovement 

Minimum 1' -10" beyond 
guard fence 

_____ posts----, 
Approx. 
5' -1 O" 

Direction of T-offic 

__l__ 

+- <J) 
G) G) 
<J) 

4- \_ 
4- 0 
0> 

50' Approach Toper of Grading or Mow Strip 

----11vd l' 0 

1 

Grading or approved 
Mow Strip I 1 V : 1 OH or F I otter l 

MBGF or MBGF Transition Length varies. Adjust Mo• Strip w·dth accordingly when offset is used. !offset "option" shown) 

Re'nforced Concrete 
or Asphol-ic Pavement 
Mow Strip 

1 8" x 1 8" min. or 
18" dio. min. 
leave-out 

A 

GRADING AND MOW STRI □ AT GUARD~AIL END TREATMENTS 

Approved Post 
!See General Note 4) 

W-Beom ~ Ceoo c< 
Pavement 

GF131) shown with Mow Strip 
(See GF131l standard sheet for 
proper i nsto I I at ion) Reinforced Concrete 

Mow Strip 

- _J 
ow 
ow 
O>
,: (/) 

<SJ 0 
,.., " 

See CCCG 
Standard for ---
Curb Types 

Typical 

Approved Post 
(See General Note 4i 

Grout mixture 
!See General Note 8l 

1 5" 

LSU□ I 

Reinforced ConcreTe 
Mow Strip 

* Slope to drain 

A-A 

Grout mixture 
!See General Note 8) 

LC> 
N 

Reinforced Concrete 

,7tc,c,zj:-7:~77,-_:: _ _,~--.----Mow Strip 
See CCCG-
Stondard for 
Curb Types 

*slope to drain 

CURB OPT ION ( 1 ) 

W-tleom 

Fill leove-ouT with 
Grout mixture 

!See General NoTe 8) 

1 ' -6" 
j • min 'j 

9" J· <SJ C: 
' ·-• E 

'+--'1-...... F--~ 

Edge of 
Pavement 

MOW STRIP DETAIL 

<SJ 0 
' ::J 

U) 

r0 ::J 

Reinforced Concrete Mow Strip 
with 18" x 18" Square or 

min 

18" Dia. minimum leave-out. 

Grout m·xture 
!See General Note 8) 

- Reinforced Concrete 
Mow Strip 

4" 

* Slope to drain 

CURB OPT ION ( 2) 

See CCCG 
Standard for 
Curb Types 

Tn is option w i I I increase the post 
embedment throughout tre system. 

Curb shown on top of mow strip 

LC> 
N 

Note: Site Conditionls) 

Site conditiors may exist where grading is required 
for the proper i nsto I I at ion of meta I guard fence and 
end treatments. 
Approach grading or mow strip may be decreased 
or el iminoted, cs directed by the Engineer. 

GENERAL NOTES 
1. -his mow strip des;gn is for use with metal beam guard fence, guard fence transitions, 

ond guard fence end treatments. See opp I icoble GFi31) MBGF er GFl31) Transition Stancard 
sheet "or odd it ion □ I i nformot ion. 

2. Mo~ strips shol I be reinfo-ced concrete with lwire mesh or synthetic fiber), os shown on 
the p I ans and w i I I be poi d for under the pertinent bid i tern. Reinforced concrete sr,c I I be 
p I aced in occorconce with I tern 4 32, "R i prop. " The use of the synthetic fiber in I i eu of 
steel reinforcirg is occeptoble, prov·ded the fiber producer is on the Deportmen- Material 
Producer List IMPLl, maintained by TxDOT, Construction Division. 

3. -he leave-out behind the post shall be a minimum of 7'. 

4. Only steel IW6 x 8.5 or W6 x 9.0), or 7 '/2 ' Dia. round wood posts ore acceptable for use 
in the mow strip. See GFl31) Standard for addit ionol detoi Is. 

5. Other curb placement options may be used. Curbs ore not considerec po-t of the 
mow strip and w i I I be poi d for under other pertinent bid i tern. 

6. ,hickness of tne rrow strip wi 11 be 4". 

7. The I imits of poyrrent for -einforced concrete wi 11 include leave-outs for the posts. 

8. -he leave-outs shol I be fi I led with a Grout mixture consisting of: 2719 pouncs sand, 
'.88 pounds Type 1 or II cement, and 550 pounds of water per cubic yard, w'th a 28-doy 
compressive strength of approximately 230 psi or less. Provide grout with a consistency 
that w i I I f I ow into and comp I ete I y f i I I a I I voids. Due to auger size, I orger I eave-out 
dimers ions are ccceptoble from both on impact performance and maintenance repair standpoint 
(Suggested Maximum leave-out of 20''). Payment for furnishirg and placing the grout mixture 
wi I I be subsidiary to the pay item of riprop mow strip. 

Grout mixture 
See General Note 8) 

Reinforced Corcrete 
Mo• Strip 

4" 

* Slope to drain 

7 5 5 0 O 

METAL 
(MOW STRIP> 

Design 
Division 
Standard 

FENCE 

TL-3 MASH COMPLIANT 

GFC31>MS-19 
CURB OPT ION ( 3) 

FILE• gf31ms19. dgn DN•TxDOT C<• KM ow, VP cK,CGL/AG 

@r,oor, NOVEMBER 2019 CO"lT SECT .... OB HlGHftAY 

REVJSIONS 
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NOTE, STEEL I-BEAM POST W6 X B.S 16'-0"l PNaS33G 51," x 10" HGR BOLT PN,35COG LINE AT THc BACK OF POST •2 THRU 

AT I POSTS z THRU Bl~ 18 HG'1 NUT PNa 3340G FROM THE CENTrnLINE OF POSTII> & POSTIOl 

ANCHOR PADDLc 

GENERAL NOTES 

1, FOR SPECIFIC !~FORMATION REGARDJ~G INSTALLATION ANJ TECHNICAL GUIDANCE 
OF THE SYSTEM, CONTACT, TRINITY H:GHWAY AT I (888)323-6374, 
2525 N. ST EMMONS FREEWAY, DALLAS, TX 75207 

l 

STANDARD WOOD BLOCKOUTS V6"XB"X14' l PN, 4:07~6~8/~ ,J" 

~ ~ ~ A~~~~ S~~~t--------:Na 1 S204A\ 

--,. 

I 6" 
2. FOR !NSTALLAT:ON, REPAIR AND MAINTENANCE REFER TO THE: 

SoftStop END TERMINAL, PRODUCT DESCRIPTION ASSEM3LY MANUAL. PN,620237B 

'l POST!Bl POST(7J DQST 16) 

~ MASH TEST LEVEL 3 ITL-3> LENGTH OF SoftStop TERMINAL 1S0'-9 1/2 "l 

POST IS> 

PLAN VIEW 
POSTl4l POST (3) 

BEGIN LENGTH OF NEED) 

SO' -9 I ' 

" STANDARD INSTALLATION LENGTH IMASH TL-3 SoftStopl 

BEG: N END PAYME~T FOR SGT 

LI 

loo NOT BOLT; 

ANCHOR RAIL TO - POST 12l 

SEE - / POST I 1 l 
DETAIL l_lJ--/ 

'-T'" 
POST IOl 

TRAFFIC FLOW 

3. APPLY HIGH JWENSJTY REFLEC!VE SHEETING, "OBJECT MARKER" CN THE 
FRONT FACE Oc THE DEVICE PER MANUFACTURER'S RECOMMENCATIONS. 
OBJECT MARKER SHALL CONFORM TO ThE STANDARDS REOU!REC IN TEXAS MUTCD. 

4. FOR POST ILEAVE-OUTl INSTALLATION AND GUIDANCE SEE TXDOT' S LATEST 
ROADWAY MOW STRIP STANDARD, 

5. HARDWARE !BOLTS, NUTS, & WASHERS) SHALL BE GALVANIZED IN ACCORDA,CE WITH 
ITEM 445, "GA VANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITEM. 

STANDARD 
MBGF 

ANCHOR RAIL 'III TH SLOTS _ ( fHREADED fHRU H::~·-)-

7

-_ ... 

1 

;_
3

_-_l_/~
2
~·--... ~

1

--~---
6
~---~

3
-"----

1

f-____ &_-_
3

_·--~-..,

1

f-----1--+---------,--,,..,
1 SEE SoftStop MANUAL FOR COMPLETE DETAILS ~: i , , , 3 - = ~: 6. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS T-1E REOU!REME~TS OF DMS-7210, 

MAY 3E SLBST!TUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION 
DIVISION MATERIAL PRODUCER LIST IMPLl FOR CERTIFIED PRODUCERS. 

V Soft Stop FACE 

/ 

SEE GN 13l 
J-----------------'2~5~•--~0_"~D~O~WN~S~T~R~E~A~M~W~-~B~E~A~M~GU~A~R~D~R~A~l~L~P_N_,~6_1~G------------t---------------S~o~f_t~S~t_o~p_A_N~C_HO~R_R_A~l~L~l_1~2~G_A_l_P_N_a_1~5~2~1~S~G ____________ --i & NOTEa(m 

MIDDLE SLOT CUTOUT ~UTS!DE SLOTS CUTOUT 
ill 1 ¾" X 6'-'0 '/," IZJ'/z' X 6'-9 % · 

MBGF LA"PED IN DIRECTION OF TRAFFIC FLOW 

3' -1 1/z" (•/-) 

7, IF SOLID Roe, IS E~COUNTERED SEE THE MANUFACTURER'S ]NS7ALLATION MANUAL 
AND REFER TO THE LATEST ROADWAY MBGF STANDARD FOR INSTALLATION GUIDANCE. 

8. OOSTS SHALL NOT BE SET IN CONCRETE. 

6' -3" 6' -3" 6' -3" 5·
1
-3" 6' -3" -- B 5· -3" -- A s· -B" 4' -7" / ANCHOR 

1 1----+_I--~~--+l-------+1-------tl~-SE_E_N-JT-E,-C------tl~------11-----t------1+----+----~--,li----/--,'-t--;vp~~!
2
~A 

<1-__ k1:~-,...;;;_j__l __ "F
0

,---=,--,-d----r=◊r----kc.------r=◊,------------i"◊~7~~_i_;:1,~,1-r;i:l~~~,0~-------j~--,=,o -t-====-74,/=-,:l!l-11 -i==~~~~~:,.J /vA~~~~~2 ~~6 L 
I / POST 32" 31" ~ /' ~ 31" ID0 NOT BOLfV I ~ 

HEIGHT RAIL 2S'-0'.'.... ~RAIL 25'-0" ANCHOR RAIL TO SEE ,;c;-i /' ~ /I/_ ,-SEE 'A7 

9. IT IS ACCEPTABLE TO INSTALL THE SoftStop IMPACT HEAD PARALLEL TO THE 
GRADE LI NE OR W l TH AN UPWARD TI LT. 

10, JO NOT ATTACH THE SoftStop SYSTEM DIRECTLY TO A RIGID BARRIER. 

11. UNDER NO CJRCUf.'STANCES SHALL THE GUARDRAIL WITHIN THE SoftStop SYSTEM 
BE CURVED. 

12. A FLARE RATE OF LP 70 25a 1 MAY BE USED TO PREVENT THE TE~MJNAL HEAD 
FROM ENCROAC-1JNG ON THE SHOULDER. THE FLARE MAY BE DECREASED OR 
ELIMINATED FOR SPECIFIC !NSTALLAT'ONS, ! 0 D!REC-ED BY THE ENGINEER. 

~=7"7+--------+-+--------+----+-+------=-~--"""7'=,.,--t-+-------P-N_, _6_1 G----1-+--+------~H---P,N,_' "1 5,c2
7

1
7

S_c __ ~--H----t--P_O_S_T_l_2_l ------,j•ool---+~D!_'E:..'T!,Ac!l..'cL~8"'C::::2c!...__-+J~=~~~=~~:...:C-~;J'.::'\:tj=-1.:;.-"'; IN~O~T;E~,;.~ 

VY7/ H~~6~T v/7 isl % X 1- '/, vY/' H~~6~T %' DIA./ \_,~6· D!Aj I/ ,._yy'/ 

L'.18J 5/,"x - 1/ 4 " HGR BOLTS v!ELD!NG YIELDING 
G'1 BOL -5 POST 40" PNa 33600 HOLES HOLES 

~OTEaA THE INSTALLAT!O~ -lEIGHT OF FULLY ASSEMBLED ANCHOR POST WILL 
VARY FROM 3-¾" Ml~. TO 4" MAX, ABOVE FINISHED GRADE, 

P~, 3360G DEPTH % , HEX ~UTS r,~•: 
3
~~~tUTS (TYP 1-8) PN, 3340G ~ DE\EA\L 3 

1
6' -11/s" 

~OTEaB PART PN,5852B RJGHT-S!Dc. 1H!GH !NTE~SJTY REFLECTIVE SHE.ETJNGl 
PART PN,S851B LEFT-SIDE !HIGH !NTE~S!TY REFLECTIH SHEETING) 

POST(Bl POST(7) POST(6) POSTIS) POST(4) POSTl3) 0 0ST(Zl POST(!) 

,OTE,C W-BEAM SPLICE LOCATED BETWEEN LINE POSTl4JAND LINE POSTiSl 
GUARDRAIL PANEL 25' -0" 0 N, 61G 
ANCHOR RAIL ZS' -0" PNa 1 S21 SG 6' -0" ISYTPl 4' -9 1/z" SYTP 

HARDWARE FOR 0 0ST(2) THRU POST{Bl ELEVATION VIEW PN 15000G PN, 15203G 

Ill %"x 10" HGR BOLT PNa3SOOG -- B : - A 
LAP GUARDRAIL IN DIRECTION OF TRAFFIC FLOW. 

I 1 l % " HGR HEX NUT PN, 3340G ANGLE STRUT 

No-E,IDO NOT BOLTIANCHOR RAIL PANEL TO POSTIZ) (ll %" x 1 l",~ rPN, 1SZOZG ~ 
PART QTY MAIN SYSTEM COMPONENTS 

r AL T~R\JATE BLOCKOUT 
SEE GENERAL NOTEa6 

X 7 1/ 2 " X 1 4" 
6"X8"X1,-:;" 

BLOCKOUT B' BLOCKOLT - WOOD 
COMPOSJ-E 
PN,67778 

% " HGR NUT " 
PNa 3340G ~~ 

\_FIN !SHED 
GRADE 

1,~ 

V 
I 

rPNa 4076B 
NOTE, 

rl D-O~N~o"'T~B-0-LT~I 

ANCHOR RAIL TO 
_// 6" r POST 12l 

r-----./ %" X 10' 
-6 1 4" "'-- HGR POST BOLT 

l? 'fP" I PN, 3500G 
,:' y 

-----/ 

~ 1¾s DIAMETER YIELDING HOLES 
LOCATED IN FLANGES 

l-10LES AP'lOX !MA TEL Y CENTERED 
AT FINISHED GRADE) 

I SOME TR IC VIEW 
POST I 1 & 2 I 

W6 X 8. 5 !-BEAM POST Sf-O~!NG 

STANDARD WOOD BLOCKOUT 

NOTE, INO BLOCKOUT I INSTALLED AT POST {I) 

· HEX HD BOLT \ / 

PN 3391 G cl::::co:\_ttr-----1,l. 

POST IOl 
6' -5 %' 

PNa l 5205A 

62023 78 I 

1 5208A l 

I 521 SC l 

PRODUCT DESCRIPTION ASSEMBLY MANUAL {LATEST REV. l 

Sof~Stop HEAD ISEE MANUAL FOR RIGHT-LEFT APPROACH) 

Soft Stop ANCHOR RAIL I12GAl WITH CUTOUT SLOTS 

W-BEAM RAIL 6' X 8" X 14" 

25' -o·~ / BLOCKOUT ~00D 

1 

r/ %" X 10" "il==~--11e-- HGR POS 7 BOLT 
/ ·, PNa 3500G 

'- l'---5/s" HGR NUT 
POST 32" - PNa 3340G 

HEIGHT 3l" RAIL 

j HEIGHT 

I"~ 
40" 

L_ 
\_F!N!Sf-ED 

GRADE 

LINE POS~ 
13. 4, 5, 

6, 7 & 8 l 

SECT,ON VIEW B-B 
6' -0" 1W6 X 8. SJ 

I -BEAM POST PNa 533G 

12l %" WASHERS~ fTTl v 
~ ""'"'-- (1) %, '_ (1) '¾e.' x 1- ½" HEX 61 G 1 Soft Stop DOWNSTREAM W-BEAM RAIL 11ZGAJ 125' - O"l 

PN 4372G {l l 5;
8

.. ~1--..--F h=, 
11 HEX NUT I '-t IJc'--. HD BOLT-GR-5 

ANCHOR PLATE WASHER 

~ 1/z" TH I CK PNa 15206G 1 5205A 1 POST •O - ANCHOR POST 16' - 5 1/a' l 
HGR HEX NUT V \._[;;;;-PN, 1 05286 

PN 3340G (2l l-,
6

" __,, ~ 

ANCHOR KEEPER 

PLAT;i1/(24 G:Al\ 

I " ROUND WAS-lER 
F463 PNa4902G 

1 5203G 1 POST •I - IS YTP l I 4' - 9 1/, "l 

D~TAIL OJ 
SHOWN AT POST 11 l 

NEAR GROUND 

6'X8"Xl4" 

BLOCKOUT WOOD~ 

W-BEAM RAIL, 
25' -0" \ 

rr/·r---'--n--n %" X 'O" 
'- ,- -HGR POST BOLT 
/ I=== r.;: PN, 3500G 

'- ~%" HGR NUT 
POST 32' - PNa 3340G 

HEIGHT 31" PAIL 

j HEIGHT 

r V 

40' 

j_~ 

\_F !N!Sf-D 
GRADE 

POSTl2l 

SECTION VIEW A-A 
6' -0' 1'116 X 8. SJ 

ISYTPl I-BEAM POST PNa 15000G 

ROUND WASHERS PNa 5207G 15000G I POST •2 - ISYTPl 16' - 0 'l 

PNa 3240G 

-ui, c_____ 

DETAIL~ 
SHOWN AT Pos- ( 1 l 

(2) 3/i5' x 2 ½ HEX 
HD BOLT GR 5 

PNa 1 05285G /\. 

IZl l-,6 ' ROUND WASH.~R 
IW l DE l PNa 3240G 

533G 6 POST •3 THRU •B - I-BEAM IW6 x 8.Sl 16'- O"l 

AL TERNA TE< 4076B 7 BLOCKOUT - '1100D IROUTEDl 16" x 8" x 14' l 
BLOCKOUT l---~+-

7
-+----------------------------1 

SEE 't----_6_7_7_7_B-+---+-B_LO_C_K_O_U_T_-_C_O_M_P_O_S_l_TE __ l4_._' _x_7~½~·-· _x_1_4_"_l ______ ---< 
GENERAL NOTE, 61-_1 _5_20_4_A_f--_1_+-_A_N_C_H_O_R_P_A_DD_L_E __________________ ---I 

15207G 1 ANCHOR KEEPER PLATE 124 GA l 

15206G I ANCHOR PLATE WASHER I 1/2" THICK l 

15201G 2 ANCHOR POST ANGLE (10" LONGl 

15202G I ANGLE STRUT 

HARDWARE 
PNa 15204A 12l ¾, HEX NU-- BE SECURELY T JGHTENED 4902G l 1, ROUND WASHER F436 

A563 GR. DH AFTER Fl NAL ASSEMBLY, 1-----+---+---------------------------1 ~-----~-~ 

1 

ANCHOR PADDcEC~ 1" NUT PNa 3908G SHALL 

PN, 3245G BUT NOT DEFORMING THE 3908G l I" HEAvY HEX NLT A563 GR. DH 

POSTl7'-½' 
HE!GW 

4' - 9 /2" 

40" 

W-3EAM FLATTENED'\ KEEPER PLATE. 3717G Z 1/," x 2 1/z" HEX BOLT A325 
(4 PLIES> _\ 

PN: 15202G \ I_ ✓- _l_ NOTE.~ 3704G 2 ¾" HEAVY HEX NUT A563 GR. DH 
A~GLE STRUT'\- A ,, /~- ,-SEE_ 'A7 3701G 4 ¾" ROUND WASHER F436 

I 1 'ffJJJ 3360G 16 %" x I 1/," W-BEAM RAIL SPLICE BOLTS HGR 
o o+---.-,.=,vn--- V c®_,rrl-)--t--.-cs,a,=v-- 3340G 2S % " W-BEAM RAIL SPLICE NUTS HGR 

"'-- "f."D!A. 3500G 7 %" x 10" HGR POST BOLT A307 

YIELDING I2 l (~\-~/ p~ri;•
1
;ix BOLT I=: 3391G 1 %" x I 1/," HEX HD BOLT A325 

HOLES 4489G 1 5/," x 9' HEX HD BOLT A325 

POST I 1 l 

I4l ¾" FLAT WASHER 
ITYPl PNa3701G 

IZl ¾" HEX NUT 
ITYPl PN, 3704G 

12l ANCHOR 
POST ANGLE 
PNa 15201G 

6' - 1 3/8 " POST 
DEPTH 

4372G 4 % " WASHER F436 

105285G Z 3/," x 2 /2" HEX HD BOLT GR-5 

105286G 1 3/s' x 1 1/z" HEX HD BOLT GR-5 

3240G 6 o/s" ROUND WASHER {WJDEl 

3245G 3 o/, " HEX NUT A563 GR. DH 
.. •,,;1-~58-_5_2_B_f--_-l-+~H~l--cG-H---=-l-N~T~EN-S~l~T~Y~R--cE--cF-L~E-C~T-J-VE_S_H_E_E_T_J_N_G __ ---,-S~EE~N-O~T~E~,-B----I :\., ... :. 

FRONT VIEW POST(1J ~''-'•· ~ 
NOTE, loo NOT soL:IANCHOR RAIL PANEL TO POSTIZJ 

4' -9 /2" IW6 X 8. 5l 

-~ ,~··: ·. ~. 
#c..J'-v_._.;"~~'E.?E-: ,:;') i i..~j _ -1. Texas Department of Transportation 

Design 
Division 
Standard 

ISYTPl I-BEAM POST P~: 15203G 

~OTEa INO BLOCKOUT I INSTALLED AT POST I 1 l DE;:-ILll1; ! . I \ TRINITY '-1IGHWAY 

STANDARD 
MBGF 

8 8 8 rnc~rn,s~~j j j j j ,:'"~'" '"~I~~~/{{~~~ 'vVJ~1+" 
NOTE, ADJUST WIDTH ACCORDJNGcY Wf-EN OFFSE- JS USED. !OFFSET "OPTION" SHOWN) SEE PRODUCT ASSEMBLY MANUAL 

RAIL OF'SET FOR ADDITIONAL GUIDANCE, 

5'-0" 50' APPROACH GRADING AT POST , 0 I ~ I z 

I-:~~~ t~~/;~,~5,A, 7 5 5 0 0 roFTSTOP 
-;:=. ! ...... 

~le·~~-~-=-' . 1f MASf-, 
END TERMINAL 

TL-3 
=TRAFFrc-1,,;_ow ::!-

~Q/7, 11- . ... ,,, ·::-"- S G T ( 1 0 S ) 3 1 - 1 6 1,,, \\\· 1-------------,---~----.----,-----1 
• I I I Ii II m II\\\\\ 1--c"~''-'_s_g~t_l _os_J_l_l 6 ______ +-D-N_d_x_o_o1_,.,I_c,_,_K_M_~l_ow_, rv_P __ ~ le_,_' _M_B_I V_P--1 

NOTE, ©TxDOTa JULY Z0l6 CONT seer! JOB HIGHWAY 

ww APPROACH GRAJ]NG AT GUARDRAIL END ~REATMENTS ~~~;S;~~N~~~DT~~M1N~~~li/~~R~~iNi~i~~8EgF T6HE REvisJoNs I I 
>-- ...J REPLACE THE PRODUCT DES CR l PT !ON ASSEMBLY 1/ANUAL, DIST courn SHEET NO. 

~~'------------------------------------------------------------------------------------------------------.._ _________ _. _ _. ________ ._1_=5,8::....~ 
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ISEE CN NOTE '51 
STA,DARD 31 MBCF 

POST 8 POST 7 

ITEM 6 
INNER SIDE SLIDER 

I :ssi PANEL FOR RAIL 

NOTE: 
RECESSED HEX 
TRAFFIC-SIDE 

REFERENCE LINE USED TO INSTALL 
NUTS FACING LINE POSTl91 H·RU POSTl21\ 

SEE DETAIL IC)\ ----' \ __ 

POST 3 

IPOSTJ) OFFSET DISTANCE MEASURED _r" FROM REFC:RENCE _]NE 

ITEM (@ 
CABLE ASSEMBLY 

GENERAL NO:ES 

1. FOR SPECiFIC :NFORMA-10~ REGARDING INSTALLATION AND TECHNICAL 
GUIDANCE OF THE SYSTEM, CONTACT: LIN~SAY TRANSPORTATION SOLUTIONS 

(LTSl - BARRIE, SYSTEMS, INC. AT (7071 374-6800 

2. FOR ,NSTALLATION, REPAIR, & MAINTENANCE RE"ER TO THE; MAX-TENSION 
INSTALLATION INSTRUCTION MANUAL. P/N MANMAX REV D (ECN 35161. 

RAIL 4 

NOTES: 

RAIL 3 RAIL 2 RAIL 1 ITEMIZI 
3

· 
GROUNDS TR~ T 

APPL" HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER' ON THE 
FRONT FACE OF THE DEVICE PER MANUFACTURE'S RECOMMENDATIONS. OBJECT 
MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD, 

1. ITEM @coMPOSFE BLOCKOUTS INSTALLED AT 

LINE POST(91 THRU LINE POSTl21. 

2. DO NOT INSTALL A BLOCKOUT AT L !NE POST I 11. 

END PAYMENT ISGTl BY EACH 

DO NOT BOLT 
RAIL TO POST 6 

ITEM@ 
IRAff IC SIDE SL!LllH 

ITSSl PANEL FOR RAIL 2 

~DTE: SECURE THE {TSS) PANEL TO OUTSIDE 
OF RA!c 2 WITH THE PANEL ARROWS 
POINTING TOWARDS THE HEAD. 

.,__ _____________________________________ ___, _____ INSTALLATION LENGTH 55' - 1/2" 

M3GF INSTALL GUAR) FENCE R=:CESSED 

RAIL 

2 

"?-iL--l-___ ,_L __ HE_X_N_U_T_S_O...JN TRAF~:~~S IDE LJ @/ '"'@ I/ RAIL 1 

DETAIL IC) 

BEGIN LENGTH OF NEED 

.,__ _____________________________________ ___, ___ 49' -8 ~." -------------------------+-----------------

NO BLOCKOUT 
AT IPOST 11 

-===TRAFFIC F.OW 

ITEM@ 
MAX-TENSION HEAD 

SEE DETAL (A) 

6' -3" ____ .,___ __ _ 6' -3" ___ __, ___ 6' - 1/." -----+---- 6' -3" --------- 6' -3" --------- 6' -3" ____ _,__3_7_1/~2~·-· -+---+-5-' _-
3_"_1/._' __ """ 

RAIL 
HEIGHT 

ARROWS A 

4. FOR POST (LEAVE-OLJTl INSTALLATION AND GUIDANCE SEE TXDOT' S LATEST 
ROADWAY MOW STRIP STANDARD. 

5. ALL STEEL COMPONENTS ARE GALVANIZED PER ASTM A123 OR EQUIVALENT 
UNLESS OTHERWISE STATED. 

6. SYSTEM SHOWN USING s-EEL WIDE FLA~GE POST WITH COMPOSITE BLOCKOUTS. 

COMPOSITE MATERIAL BLOCKOUT THAT MEC:TS THE REQUJRC:MENTS OF DMS-7210, 
MAY BE SJBSTITUTED FOR BLOCKOUTS SIMILAR DIMENSIONS. SEE CONSTRUCTION 
DIVISION MATERiAL PRODUCER L!STIMPL1°0R CERTIFIED PRODUCERS. 

8. REFER TO INSTALLATION MANUAL FOR SPECIFIC PANEL LAPPING GUIDANCE. 

9. IF SOLID ROCK IS ENCOUNTERED SEE THE MANUFACTURER'S INSTALLATION 
MANUAL FOR !NS-ALLAT!ON GUIDA~CE. 

10. POSTS SHALL NOT BE SET IN CONCRETE. 

11. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHE~ 
DRIVING POST ·o PREVlNI DAMAGE ro 1HE GALVANILING ON TOP OF [HE POSf. 

12. MAX-TENSION SYSTEM SHA-L NEVER BE INSTALLED WITHIN A CURVED SECTION 
OF GUARDRAIL. 

32-'/," 

-------s:'vv"~~-------tt--------sc-~---tt-----t--t-------7~---tt~~--++----lr--~~-~,---f-!I--'---__j----'--3'-~ ---'--,-----.---=::: l 

l 
31 ' ITEM 13 RAIL 4 ITEM 13 RAIL 3 

... 
DETAIL 

ID) 
ITEM 13 RAIL 2 

13. IF A DELINEATION MARKE, IS REQUIRED, MARKER SHALL BE IN ACCORDANCE 
W!Tf- TEXAS MLTCD. 

14. THE svs,EM IS SHOWN WITH 12'-o" MBGF PANELS, 25'-0" MBGF PANELS 
ARE ALSO ALLOWED. 

POST 9 

f!NISHlD 
GRADE 

POST 8 POST 7 POST 6 

CABLES 

POST 5 POST 4 POST 3 

FINISHED 
GRADE 

POST 2 

ITEM 10 
CABLE 

ASSEMBLY 
ITEM 2 

GROUNDS RUT 

15. A MIN:MUM OF 12' o OF 12GA. MBGF IS REQUIRED IMMEDIATELY DOWNSTREAM 
OF THE MAX-TENSION SYSTEM. 

!TEii# PART NUMBER DESCRIPTION QTY 

BSl-1610060-00 SOIL ANCHOR - GALVANIZED 

181 X-LITE LINE POST - ITEM Q ----------------------------------< 

POST 1 

ITEM@ 
I -BEAii 
W6 X 9 J BSl·l 610061-00 GROUND STRUT - GALVANIZED 

TSS PANEL 
GALVAN: ZED 

ITEM® 

RSS PLATE 

~------GALVANIZED 

ITEM 8 

ELEVATION v!EW 

!,STALL THE TSS AND RSS 
WITH THE ARROWS POINTING 
TOWARDS THE MAX-HEAD 

TSS PANEL AND RSS PLATE 

DETAIL IDI 

7 '½," 

NOTE: ~ USE THE MASH APPROVED 1/ 

"'hr'-r_o_N_ r-C=A=B=L=E==A=S=S=E=M=B:;:L=Y=. ==:; ': " :::,: ;::ce 

'-LOWER CABLE 
ITRACF IC SIDEl 

DETAIL (BJ 

STANDARD 
MBGF 

HEAD 
HEIGHT 

68-1/," 
ANCHOR POST 

DEPTH 

ITEMev--/ 
ANCHOR 

POST 

40-/,' 

J 
------------ I TE M ()J) 

LINE POSTS 
2 THRu 9 

!NOTE: ITEM @POST 
-o BE INSTALLED AT 
AS LINE POSTS. l 

SOIL ANCHOR, POST 1 
& LINE POST 2 THRU 9 

SECTION VIEW A-A 

1 (NOT SHOWN), 
SAME )EPTH 

5' -0" 

ITEM~ 

BRACKET 
SH I PPED "LAT 

CABLE 
FRICTION PLATE 

HEAD ~NIT 

IND BLOCKOUTI 
AT !POST 1 l SOIL 

ANCHOR POST 
ITEMQ) 

I NS TAL_ 3/," RECESSED HEX 

NUTS ON TRAFFIC SIDE. 

A 

3 

6 

9 

10 

11 

12 

1 3 

1 4 

1 5 

16 

17 

1 B 

19 

20 

21 

22 

23 

24 

* 25 

HIGH INTENSITY 
REFLECTIVE Sf-EETING 

NOTE: DELINEATION MARKER IN 
ACCORDANCE WITH TEXAS MUTCD. 

SPLICE FOR IMPACT-HEAD 

TO GUARD 0 ENCE IRA!Lll 
** 

26 

27 

DETAIL IAI 28 

*TOBE PROVIDED BY DISTRIBUTOR 

OR CONTRACTOR. 

**ALTERNATIVE ITEMS NOT SHOWN. 

BSl-1610062-00 MAX-TENSION IMPACT f-EAD 

BSl-1610063-00 W6x9 l-3EAM POST 6FT.·GALVANIZED 

BSI-1610064-00 TSS PANEL - TRAFFIC SIDE SLIDER 

BSl-1610065-00 ISS PANEL - INNER SIDE SLIDER 

BSl-1610066-00 TOOTH - GEOMET 

BSl • 161 0067·00 RSS PLATE - REAR SIDE SLDER 

8061 058 CABLE FRICTION PLATE - f-EAD UNIT 

BSl-1610069-00 CABLE ASSEMBLY - MASH X-TENSJON 

BSl-1012078-00 X-L !TE LINE POST-GALVANIZED 

B090534 8" W-BEAM COMPOSITE-BLOCKOUT XT110 

BSJ-4004386 12'-6" W-3EAM GUARD FENCE PANELS 12GA. 

BSl-1102027-00 X-L I TE SQUARE WASHER 

BSl-2001886 3/s" X 7" THREAD BOLT HH IGR. 51 GEOMET 

BS I -2001 885 3/," X 3" ALL-THREAD BOLT HH IGR, 51 GEOMET 

4001115 %" X 1 1/," GUARD FENCE BOLTS IGR.21MGAL 48 

2001840 % " 1 O" GUARD FENCE BOLTS MGAL 

2001636 %" WASHER F436 STRUCTURAL MGAL 

4001116 %" RECESSED GUARD FENCE NUT lGR. 21MGAL 59 

BSl-2001888 %" X 2" ALL THREAD BOLT IGR.51GEOMET 

BSl-1 701063-00 DELINEATION MOUNTING (BRACKET) 

BSI-2001887 1/," X ¾" SCREW SD HH 41 OSS 

4002051 GUARDRAIL WASHER RECT AASHTO FWR03 

SEE NOTE BELOW HIGH INTENSITY REFLECTIVE SHEETING 

4002337 8" W-BEAM TI MBER-BLOCKou-, PDBO 1 B 

BSl-4004431 25' W-BEAM GUARDRA;L PANEL,8-SPACE, 12GA. 

MANMAX Rev- (Q) MAX-TENSION INSTALLATION INSTRUCTIONS 

~- Design 
Dlvls1on 
Standard I Texas Department of Transportation 

50" APPROACH GRAJING 
ITEM1261 8" ftOOD·BLOCKOUTS 

ITEM1271 25'GUARD FENCE PANELS I/AX-TENSION END TERMI~AL 

~ B B B fl fl fl fl a a 

APPROX 5' -1 0" 1---,1-----------------f\;~---1 

l_ IT~7;21'-0'' a I ii.i€}, _1 ~ TRAFF:C FLOW 

MASf-" TL-3 

l EDGE OF PAVEMENT _j 
NOTE: ADJUST W'.DTH ACCORDINGLY WHE~ OFFSET IS USED. !OFFSET "OPTION" Sf-OWNJ-

APPROACH GRADING AT GUARDRAlc END TREATMENTS 

2' -0" MAX. 
RAIL OFFSET 

APPROACH GRADING J l 
11V: 10H OR FLATTER) 

SEE PRODUCT ASSEMBLY MANUAL 
FOR ADDITIONAL GUIDANCE. 

NOTE: 
THIS STANDARD IS A BASIC REPRESENTATION OF THE 
MAX-TENSION END TERMINAL, IT JS NOT INTENDED TO 
REPLACE THE PRODUCT DESCRIPTION ASSEMBLY f/ANUAL. 

SGT(11Sl31-18 
FILE: sgt11s3118.dgn ON: TxDOT C<:: KM OW: TxDOT CK: CL 

© TxDOT: FEBRUARY 2018 CONT SECT JOB f--'IGHWAY 

~[VISIONS 

DIST COUNTY SHEET NO, 
NOTE, TXDOT GENERIC APPROACH GRADING _AYOUT 
USED FOR ALL -ANGENT TYPE END TREA-ME~TS • 

WW 
1---' .., _ 
o~..._ ______________________________________________________________________________________ ...J.. ________ ....J._...J... ______ L.,_~5~9~~ 
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WITH 
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WITH 

GENERAL NOTES 

50' -0" -------------------------------------------, I. FOR SPECIFIC INFORMATION REGARDING INSTALLATION A~D TECHNICAL GUIDANCE OF THE 
SYSTE'.1, CONTACT: ROAD SYSTEMS, INC. 1"321263-2435. 3616 OLD HOWAR~ COUNTY AIRPORT, 
BIG SPRING, TX 79120 

STANDARD 
31" MBGF 

POSl 8 

HARDWARE FOR !POST 81 THRU !POST 31 

POS I I POST 6 

46' -10 1/, 

POST 5 POSi 4 POS- 3 POST Z 

2. FOR INSTALLATION, REPAIR A~D MAINTENANCE REFER TO THE; MSKT ENO ERM!NAL, 
PRODUCT DESCRIPTION ASSEMBLY MANUAL IPUBLICATJON-0627171. 

3. APPLY HIGH [~TENSITY REFLECTIVE SHEETING, "OBJECT MARKER" ON THE =RONT FACE 

i-------1-_,,_ __ 6' -3 "-----+----- 6' -3 "----+-----6' -3 "----+-----6' -3" ----+-----6' -3 "----+----- 6' -3 "----"1------ 6' -3 "-----< 
3' - I 1/2 ' 

OF THE DEV I CE PER MAl,UF ACTURER' S RECOMMENDA T JONS. OBJECT MARKER SHALL CONFORM 
TO THE STANDARDS REQUIRED IN TEXAS MUTCD. 

'-® 
W-BEAM MGS 

RAIL SECTION 
I Z' -6" 

* NOTES: 
'-- 1. ITE"1@COMPOSJTE BLOCKOUTS iNSTALLED 

AT LINE POST 181 THRU LINE POST !31. 

'-® 
W-BEAM MGS 

RAIL SC:CT ION 
I Z' -6" 

PLAN VIEW 

2. JTE'.1® WOOD BLOCKOUTS CA~ BE USED AS AL TERNA TE. 

ND PAYMENT FOR MSKT INSTALLATION 

POST 8 

3. -4" 

l ~ 
!POST 3-81 

INSTALLATION DEPTH 

1 '/," A325 BOLT~"= 
CAPT I VE WASHER ~ 

POST 7 

FINISHED 
GRADE 

NUT 
STRUCTURAL WASHER 

POST 6 

~ 
31" 

POST 5 POST 4 

=!NISH,D 
GRADE 

ELEVATION VIEW 

a, c, b (21 

W-BEAM flCS 
RA!c SECTION 

9' -4 1/," 

r® 

d, f 81, g 181 

POST 3 

~ 
W-BEAM GUARDRAIL 

END SECTION 
12' -6" 

BEGIN LE~CTH OF NEED 

DEPTH 
6' -0" 

L 
POST 2 

SEE IMPACT HEAD_/ 
CONNECT JON 

DETAIL MSKT 
IMPACT HEAD 

TRAFF IC FLOW 

DEPTH 

4. FOR POST ILEAVE-OUTI INSTALLATION AND GUIDANCE SEE TXDOT S LATEST ROADWAY MOW 
STRIP STANDARD. 

5. HARDWARE !BOLTS, NUTS, & WASHERS! SHALL BE GALVANIZED IN ACCORDANCE WITH !TE'.1 445, 
"GALVANIZING". FITTINGS SHALL BE SUBSIDIARY TO THE BID !TE~ 

6. SYSTEM SHOWN USING STEEL WIDE FLA~GE POSTS WITH COMPOSITE BLOCKOUTS. 

7. A COMPOSITE MATERIAL BLOCKOUTS THAT MEETS TH~ REQUIREMENTS OF DMS-7210, MAY BE 
SUBSTITUTED FOR BLOCKOUTS OF SIMILAR DIMENSIONS. SEE CONSTRUCTION JIVJSJON 
MATERIAL PRODUCER LIST !MPLI FOR CERTIFIED PRODUCERS. 

8. IF SOLID ROCK JS ENCOUNTERED IN THE AREA OF !POST 1 I AND/ OR !POST 21 CONTACT THE 
MANUFACTURER, & REFER 10 lrE LATEST ROADWAY MBCF SIANDARD FOR INSlAcLAl!ON GUIDANCE. 

9. POSTS SHALL ~OT BE SET IN CONCRETE . 

10. SYSTEM MUST BE ATTACHED TO STANDARD 31" MB~F. 

11. UNDER NO CIRCUMSTANCES SHALL THE GUAR~RAIL WITHIN TrlE MSKT SYSTEM BE CURVED. 

A FLARE RATE OF UP TO 25, 1 MAY BE USED TO PREVENT TrlE TERMINAL HEAD FROM 
ENCROACHING ON THE SHOULDER. iHE FLARE MAY BE DECREASED OR ELIMINAllD FOR SPECIFIC 
INSTALLATIONS, IF DIRECTED BY THE E~GJNEER. 

THE SYSTEM IS SHOWN WITH TWO 12'-6' MBGF PANELS, ONE 25' -0" MBGF PANEL IS ALSO 
A_LOWED IN THEIR PLACE. 

1~. A DRIVING CAP WITH A TIMBER OR PLASTIC INSERT SHALL BE USED WHEN DRIVING POSTS 3-8 
TO PREVENT DAMAGE TO THE GALVANIZING ON TOP OF THE POST. SPECIAL DRIVING CAP TO BE 
USED ON LOWER POSTS 1 & 2 TO PREVENT DAMAGE TO THE WELDED PLATES. 

ITEM QTY MAIN SYSTEM COMPONENTS ITEM 
'JUMBERS 

A I MSKT IMPACT HEAD MS3000 
B 1 \'/-BEAM GUARDRAIL END SECT I ON, I Z Go. SF1303 
C 1 POST I - TOP (6" X 6" X Ya" TUBE! MTPHPlA 

POST D 1 POST 1 - BOTTOM 16' W6X151 MTPHPIB 'L SOIL PLATE ON 
DOWNSTREA'.1 SIDE 

E 
F 

1 POST 
1 POST 

2 - ASSEMBLY TOP IJHPZA 
2 ASSEMBLY BOTTOM (6' - W6X91 HP2B 

G 1 BEARING PLATE E750 
H I CABLE ANCHOR BOX S760 

POST 1 J I BCT CABLE ANCHOR ASSEMBLY E770 

NOTE: SEE !GENERAL NOTE 141 FOR DRIVING CAO INFORMATION . K I GROUND STRUT MS785 

SEE NOTES: * 

ALTERNATIVE ITEMS NOT SHOW~. 
* ITEM!PI 8" WOOD-BLOCKOUT 

* * llEM!QI 25'GUARD FENCE PANEL 

-

< 

L 
M 
N 
0 
p 
Q 

a 
b 

C 

d 

e 

f 

9 
h 

6 
6 
1 
2 
6 
1 

2 
4 
2 

25 
2 
3 

33 
I 

W6x9 OR W6x8.5 STEEL POST P621 
COMPOSITE BLOC KOUTS CBSP- 4 
W-BEAM MGS RAIL SECTION 19' -~ '/2 " I G120Z5 
W-BEAM MGS RAIL SECTION 11 2' -6") G1203A 
WOOD BLOCKOUT 6" X 8' X 14" P675 
W-BEAM MGS RAIL SECTiON 125' -O" I G1209 

SIAALL HARDWARE 

3/i6" x 1 ,, HEX BO_ T IGRD 5 I B5160104A 
,~," WASHER W0516 
¾, HEX NUT N0516 
%" Di a. X 1 1/ 4 " SPLICE BOLT !POST 21 B580122 
%" Di a. X 9" HEX BOLT IGRD A4491 B580904A 
%' WASrER W050 
%' Dia. H.G.R NUT N050 
r,· Dia. x 8 1/," HEX BOLT !GRD A4491 B340854A 

1 '/," A325 BOLT✓-
CAPT I VE WASHER 

1/," STRUCTURAL NUT 
WITH STRUCTURAL WASHER 

FI~ISHED 
GRADE 

e, r21 f, g j 1 ¾' Dia. HEX ~UT N030 

SECTION B-B 
ANCHOR BRACK=T 

POST 2 
SECTION A-A 

IMPACT 1JEAD 
CONNECTION DETAIL 

APPROACH GRADl~G AT GUARDRAIL END TREATMENTS 

125, 1 MAX 
FLARE RATEi 

POST I 
co~~ECTION DETAIL 

SEE PRODUCT ASSEMBLY MANUAL 
FOR ADDITIONAL GUIJANCE. 

k 2 
I 2 

m B 
n B 
0 B 
p 1 
q 6 

' 1 

fRAFF!C FLOW 

NOTE: THIS STANDARD iS A BASIC REPRESENTATION OF THE 

I ANCHOR CABLE HEX NUT 
I ANCl-·OR CABLE WASHER 
1/2 ' x 1 1/," A325 BOLT WITH CAPTIVE WASHER 
½' STRUCTURAL NUTS 
1 1/16' 0. D. X ~6" I. D. S IRUC [URAL WASrlERS 
BEARING PLATE RETAINER TIE 
% ' X 10' H. G. R. BOLT 
OBJECT MARKER 1 6" X 18" 

~-
I Texas Department of Transportation 

NlOO 
WlOO 
SB12A 
NOIZA 
W012A 
CT-lOOST 
B581002 
E3151 

Oes/J!n 
Olvls7on 
Standard 

SINGLE GUARDRAIL TERMINAL 

MSKT-1/ASH-TL-3 

SGT 12S)31-18 
FILE: sgt12s3118.dgn ON: TxOOi CK: K~ DW:VP CK: CL 

©TxDQT, APRIL 20'8 CONT SECT JOB HIGHWAY 

REVISIONS NOTE, TXDOT GENERIC APPROACH GRADING LAYOUT 
USED FOR ALL TANGENT TYPE END TREATMENTS. WW MSKT mo TERMINAL, IT IS NOT INTENDED TO REPLACE DIST COLNTY S1-EET NO. >--' THE PRODUCT DESCR,PTION ASSEMBLY MANUAL. 
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1------------------------------------ 50' -O"---------------------------------, 

END OF 
LE~GTH OF NEED 

* NOTE: GUARDRAIL PANELS 2 & 3 IITEM CJ \-1AY BE SUBSTITU-ED NOTE: THERE ARE ~O SUBSTITUTE GUARDRAIL 
WIT~ ONE 25' -0" GUARDRAIL PAl'.EL !ITEM Dl. PANELS FOR !MODIFIED PANEL 4) 

I PANEL 1 r----------;:==:::::::=::;------25' -0 "------;::::==:::::;------1 PANEL 4 
MOcl IF I ED PANEL 21 PANEL 3 MOD IF I ED 

t--------1~'____::_i_'/2_' f------+----------1 1_2' ~6" f-, -------+------------,_ 1_ 2' _-6" i--------t------L_llj2:_:_'--=-J6,_"'"_J-------7 

3' 1½" 3- 11/zr:· 6' -3"---------6' -3"---+----6· -3"---------6' 3. I 6' -3"---------6' -3" 
POST 2 POST 1 

B2 GR PANEL ---'C'GR PANEL ,---'C'GR PANEL FIELDSIDE FACE 

* * NOTE: 
COMPOSITE BLOCKOUTS IITEM Fl MAY BE 
SUBSTITUTED WITH 11 7 EM Gl WOOD BcOCKOUTS. 

/~ ~ POST 3 8" 6" 

PLAN VIEW BEGIN 
cENGTH OF NEED 

POST 3 

NOTE: CONFIRM ALL POST OFFSET'S AS SHOW~ 
ON THE PRODUCT DESCRIPTION ASSEMBLY MANUAL. E~D PAYMENT FOR SGT 

BEGIN STANDARD 31 MBGF 
NOTE: rRAFFIC-SIDE VltW 

YIELDING POST HARDWAR~ 
Ill 3/s"x 10" GR BOLT 
WITH 3/s" GR HEX NUT 

'lz' 
YIELDING 
HOLES AT41" 

L 

32" 
POST 

HEIGHT 

40" 
POST 

DEPTe! 
:_:i8-2) 

RAIL SPLICE HARDWARE 
18) 3/s" X 1 1/4" GR BOLTS 
WITH 3/s" GR HC:X NUTS 

31" 
RAIL 

~EIGHT 

cee:::::::::::=TRAFFIC FLOW 
NOTE: 
LAP GUARDRAIL SPLICES IN 
DIRECTION OF TRAFFIC FLOW 

c, f 

FINISHED 
GR4DE 

NOTE: 

POST OFFSET DISTANCE 
POST 3 TO POST 2 8" 
POST 3 TO POST 1 = 6" 

GRABBER TEETH LOCKED ONTO 0 RO~T 
OF THE MODIFIED 

c, f 

b, f 

g, 

POST POST 8 POST 7 POST 6 POST 5 POST 4 POST 3 POST 2 

STRUT POST NOE: 
ITE\-1© IYIELJING POST 8 THRU 2) ARE MODIF:ED W6X8. 5 STEEL 
POST WITH FOUR½" Y!EcDING HOLES, TWO HOLES PER FLANGE. 

ELEVATION VIEW 

GRABBER 
HARDWARE 

h, 12 i), e, f 

DO i•f6T BOL t 
MODIFIED 
!PANEL 4) 

TO WOOD POST 

GENERAL NOTES 
1. FOR SPECIFIC INFORMATION REGARDING INSTALLATIO~ AND TECHNICAL GUIDANCE OF 

THE SYSTEM, CONT AC-: SPIG INDUSTRY, INC. AT I 1267) 644-9510. 
14675 INDUSTRIAL PARK RD; BRISTOL, VA 24202 

2. FOR INSTALLATION, REPAIR AND MAINTENANCE REFER TO THE 1/ANUFACTURER' S; 
SGET END TERMINAL, ~RODUCT DESCRIPTION ASSEMBLY MANUAL. 

3, MANUFACTURER WILL APPLY HIGH INTENSITY REFLECTIVE SHEETING, "OBJECT MARKER' 
TO THE FACE PLATE OF THE DEVICE PER MA~LFACTURER'S RECOMMENDATIONS. 
THE OBJECT MARKER SHALL CONFORM TO THE STANDARDS REQUIRED IN TEXAS MUTCD. 

4. THE NOMINAL ~EIGHT 0~ THE GUARDRAIL BEAM IS 31 INCHES WITH A TOLERANCE 
OF •/- ONE INCH. 

5. FOR POST ILEAVE-OUTl INSTALLATION AND GUIDANCE SEE TXDOT' S LATEST ROADWAY 
MOW STRIP STANDARD. 

6. IPOST 2 THROUGH POST 8) ARE MODIFIED STEEL-YIELDING POSTS WITH YIELDI~G 
HOLES AT GROUND LEVEL. THERE ARE NO SUBSTITUTE POSTS. 

/. POSTS SHALL NOT BE S~ T IN CONCRETE. 

8. IF SOLID ROCK IS ENCOUNTERED FOR ANY OF THE POSTS IN THE SYSTEM, CONTACT 
THE MA~uFACTURER FOR SPECIFIC INSTALLATION GUIDANCE. 

9. HARDWARr iBOL TS, NUTS, & WASHE_RS) SHALL Bt GALVANIZED IN ACCORDANCE WITH 
ITE\1 Lc45, "GALVAN[Z;NG". FITTINGS SHALL BE SUBSIDIARY TO THE BID ITE\1. 

10. A COMPOSITE MATERIAL BLOCKOUT THAT MEETS DMS-7210 REQUIREMENTS 1/AY BE 
SUBST[TuTED =oR AN APPROVED WOOD BLOCKOLT. SEE CONSTRUCTION DIVISION 
MATERIAL PRODUCER LIST IMPU FOR CERTIFIED PRODUCERS. 

11. THE ENTIRE SYSTEM MUST BE INSTALLED IN A STRAIGHT LINE WITHOUT ANY CURVE. 
IMPACT HOWEVER, THE SYSTEM CAN BE OFFSET BY TWO FEET AS SHOWN ON THE APPROAC~ 

A HEAD GRADl~G DETAIL TO HELP OFF-SET THE l\-1PACT HEAD FROM SHOULDER OF THE ROAD. 

X 3" GR5 LAG SCREWS 

r-* 
AL ERNA TI /E ITEM 

NOTE: L** 
SEE PLAN VIEW 

-

s 
-

ITEM 
A 
B 
62 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

QTY 
1 
1 

1 
2 
1 

7 
6 
6 
1 
I 
1 
1 
1 

MAIN SYSTEM COMPONENTS ITEM :t+ 
SGET IMPACT HEAD S!HlA 
MODIFIED GUARDRAIL PANEL I 2' -6" 12GA 126SPZGP 
MODIFIED GUARDRAIL PANEL 9' -4 ½' 12GA GP94 
STANDARD GUARDRA'.L PANEL 12' -6" 12GA GP126 
STANDARD GUARDRA'.L PANEL 25' -0" 12GA GP25 
MODTF IED YIELDING I-BEAM POST W6x8.5 YP6MOD 
COM~OSIT~ BLOCKOUT 6' X 8' X 1 4" CB08 
WOOD BLOCKOUT 6" X 8" X 1 4 ' WBOS 
STRUT 3" X 3' X 80" X 1/4" A36 ANGLE STR80 
FOUNDATION TUBE 6" X 8" X 72" X 3,\5 ' FNDT6 
WOOD BREAKAWAY POST 5 ½" X 7 'lz" X 50" WBRK50 
WOOD STRIKE BLOCK WSBLK14 
STRIKE PLATE 1/4" A36 BENT PLATE SPL T8 

~ I 

M 1 RE I NFORCEI/ENT PLATE 12 GA. GR55 REPLT17 
N I GUA~DRA!c GRABBER 2 '/z" X 2 '/z" X 16 ½" GGR17 

POST 1 
TRAFFIC SIDE VIEW 

0 
p 

1 
1 

BEARING PLATE 8' X 
PIPE SLEEVE ~ '/4" X 

8 %" X 3/s, A36 BPL rs 
2 %" 0. D. 12 1/s" I. D. ) PSLV4 

6" X 8" X 14" 
COMPOSITE BLOCKOUT 

1 rm F 

72" 
POST 

LENGTH 

r 
31" 

RAIL 
HEIGHT 

40" 
POST 

DEPTH 

W6X8. 5 I-BEAM POST 
WITH YEILDING HOLES 

E ITEM 

b, f 
( 1 ) 3/s" X 1 0" GR BOL 
I 1 l 3/s" GR NUT 

FINISHED 
GRADE 

WOOD STRIKE BLOCK 

11) 
(2) 

(1) 

(1 l 

TIVE SHEETING 
IDE □ BY COMPANY 
I GENERAL NOTE 3 l 

b, <2dl,e,f 
3/s" x 10' GR BOLT 
5/s" FLAT WASHER 
5/s" LOCK WASHER 
5/s" GR NUT 

,r-{f;FOUNDATION TUBE 
/ ~ 6' X 8" X 72" 

%;' THICKNESS 

STRl~E PLATE 

2' 
MAXIMUM 

TUBE HEIGHT 
ABOVE GROU\JD 

SIDE VIEW POST 1 
FRONT END VIEW POST 8 - POST 3 (TYP) 

STANDARD 
I 1/BGF 

~ ~ 
i 

j •• j 

SPECIAL NOTE: 
SGET MAXIMUM IOFFSETl, HORIZONTAL FLARE 
OVER THE FIRST 50 FEET 1 FOOT. 

EDGE OF P~VEMENT 

NOTE: ADJUST WIDTH ACCORDINGLY WHE\J OFFSET IS USED. IOFFSC:T "OPTIO\J" SHOWN) 

2' -0" MAX. 
RA;L OCFSET 

APPROACH GRADING AT GUARDRAIL END TREATME\JTS 

3' X 3" X 80" 
1/4" THICK~ESS 

YEILDING 
POST 

"---© 
POST 2 

STRUT POST 

MODIFIED 
RAIL 1 

(6h) 
( 1 2 i) 
(6j) 
(6k) 

½" 
'/2" 
½" 
%" 

GUARDRAIL 
GRABBER 

X 1 /4" BOLTS 
FLAT WASHER 
LOCK WASIIEf1 
HEX NUT 

NOTE: TWO F, AT WASHERS 
PER BOLT, ONE EACH 
SIDE OF PANEL. 

' 

Q 1 

a 1 
b 7 
C 33 
d 3 
e 1 
f 39 
g 2 
h 6 
i 16 
j 8 
k 8 
I 4 

m 4 
n 2 
0 2 
p 1 
q 1 
r 1 
s 1 

BCT CABLE 1"4" X 81" LE\JGTH 
SMALL HARDWARE 

%" X I 2" GUARDRAIL BOLT 307A HOG 
%" X IO" GUARDRAIL BOLT 307A HOG 
%" X 1 '/4" GR SPLICE BOLTS 307A HDG 
%' FLAT WASHER F436 A325 HOG 
%' LOCK WASHER HOG 
% GUARDRAIL HEX NUT HDG 
½' X 2" STRUT BOLT A325 HDG 
½' X I '/4" PLATE BOLT A325 HOG 
½' FLAT WASHER F436 A325 HOG 
½' LOCK WASHER HDG 
½' HEX NUT A563 HDG 
%' X 3" HEX LAG SCREW GRS H'.JG 
%' FLAT WASHER F436 A325 HOG 
1" FLAT WASHER F436 A325 HDG 
1' HEX NUT A563DH HDG 
18" TO 24" LONG ZIP TIE RATED 175-200LB 
1 ½ X 4" SCH-40 PVC PIPE 
RFID CHIP RATED MIL-STD-810F 
IMPACT HEAD REFLECTIVE SHEETING 

~-
I Texas Department of Transportation 

CBL81 

IZGRBLT 
IOGRBLT 
1 GRBL T 
58FW436 
SBLW 
58HN563 
ZB~T 
I 25BL T 
12FWF436 
IZLW 
1 2HN563 
38LS 
38FW844 
1FWF436 
1HN563 
ZPT18 
PSPCR4 
RFID810F 
RS30M 

Design 
Division 
Standard 

SPIC INDUSTRY 9 LLC 
GUARDRAIL TERMINAL 

SGET TL-3 MASH 

SGT(15)31 -20 
FILE: sgtl 53120. dgn DN:TxDOT CK:KM ow,VP CK: VP 

©TxDOT: APR IL 2020 CQ\IT SECT oOB HIGHWAY 

REVISJO'\JS 

DIST CCUNTY SHEET NO. 
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TABLE \JO. 1 LONGITJDI\JAL STEEL 

FIRST ADDITIONAL STEEL 
SLAB TIIICKNESS REGuLAR SPACll~G BARS AT TRANSVERSE 

AND BAR SIZE STEEL BARS AT EDGE CONSTRUCTION JOIN-
OR JOINT (SECTION X-XJ 

T BAR 
SPACING SPACING SPACING LENGTH 

C IN. J SIZE C a 2 X C L 
(IN. J (IN, J ( IN. J (IN. J 

7. 0 ++5 5. 5 3 TO 4 1 3 50 

7. 5 ++5 5.0 j 10 4 12 50 

8.0 1+5 9.0 3 TO 4 1 8 50 

8.5 1+5 8. 5 3 TO 4 1 7 50 

9.0 ++5 8.0 3 TO L 15 50 

9. 5 =+5 7.5 3 TO 4 1 5 50 

10. 0 ++5 7.0 3 TO 4 1 4 50 

'0.5 ++5 5. 75 3 TO 4 1 3. 5 50 

1 1. 0 ++5 5. 5 3 TO L 13 50 

1 '. 5 ++5 5. 25 3 TO 4 1 2. 5 50 

12.0 ++5 5.0 3 TO 4 12 50 

I 2. 5 ++5 5. 75 3 TO 4 1 1. 5 50 

13. 0 1+5 5. 5 3 TO 4 11 50 

-

TRAVEL LANE 

1-0R SHOLLDER·I· TRAVEL LANE 

z z y L _J 

LONGITUDINAL L 
00NTRACTION JOINT 

--
TRANSVERSE 

CONSTRUCT I ON ~x 
JOINT\ 

"-- X 

----
' 7 

,( / N 
CX) 

<;--, 7 
= 
CX) 

7 

C C C C - - - -
< ,(? 

~ 

I I 
-j ~ 

a 

TRAVEL LANE 

~---------
TRAVEL LANE .

1

. OR SHOULDER , 1 

_j LO~GITUDINAL 
0oNSTRUCTION JOINT 

~"'-

-2c - ADDITIONAL -Ir STEEL BARS 

11 - LONGITUDINAL 
STEEL 

I -
CX) 

7 7 

N 

7 TRANSVERSE N '/ 

I STEEL 

C -
!/ 

\ I/ 
__g_ \_ 

TIE BARS 

TABLE f\O. Z TRANSVERSE STEEL A\JD TIE BARS 

I 
~lr c1?_:_ I-- SINGLE PIECE f--C/2 TIE BARS -----

PAVEMEflT OR\ 

~ 

TIE i3ARS TIE BARS ~-

---------SLA3 TRANSVERSE AT LONGITUDINAi AT LONGITUDINAL LONGITUDINAL 
PAVEMENT OR CONTRACTION JOINT 

THICKNESS STEEL CONTRACTION JOINT CONSTRUCTION JOINT 
SHOULDER EDGE 

r: LONu!TUDINAL 
CONSTRUCTION JOINT ( IN. J (SECTION Z-ZJ (SECTION Y-YJ SHOULDER EDGE 

7.0 -

8.0 -

3AR SPACING 3AR SPACll~G 3AR 
SIZE ( IN. J SIZE ( IN. J SIZE 

7.5 ++5 48 i+S 48 <+5 

1 3. 0 <+5 48 <+5 48 ++5 

L =50" ADDITIONAL 
STEEL BARS 

JO I IH SEAL! l!G" L/z 
MATERIAL \f-------------1 

TRANSVERSE BARS 

LONGITUDINAL BA~S 
NO SPLICES ALLOWED WITHIN 10 FT OF THE JOINT. 

TRANSVERSE CONSTRUCTION JOINT 
SEC,ION X - X 

SPACING 
(IN. ) TYPICAL PAVEMENT LAYOUT 

24 PLAN VIEW (NOT TO SCALE) 

24 

50" FOR % BAR, 42" FOR "5 BAR 50" FOR •6 BAR, 42" FOR •5 BAR 

JOINT SEALING 
f./ATERIAL 

25" FOR •6 BAR 

21" FOR tt5 BAR 

TIE BARS MAY BE 
IN SAME PLANE AS 
TRANSVERSE BARS 

~~~M~]N~.~C~L~E~AR~2~"5'1,='2~~~~~~~bl' 

I• ·I· ·1··1··1· ·I· ·I C C a a C C 

LONGITUDINAL BARS TRANSVERSE BARS 

LONGITUD:NAL CONSTRuCTION JOINT 
SECTION Y - Y 

JOINT SEALING 
MATERIAL 

SAW CUT-

25" COR tt6 BAR 

FOR tt5 BAR 

I· ·I· · I I I· ·I· · I 
C C c;2C;2 C C 

LONGITUDINAL 
BARS 

TRANSVERSE BARS---' 
SJ~GLE PIECE TIE BARS 
SHOULD 3E IN SAME PLANE AS TRANSVERSE BARS FOR 
7. 0 IN. TO 9. 5 IN. SLABS. MAY BE PLACED ABOVE 
LO~GITUDINAL BARS FOR 10.0 IN. TO 13.0 IN. SLABS. 

LONGITUDINAL CONTRACTION JOINT 
SECTION Z - Z 

GENERAL NOTES 

SI-EET 1 OF 2 

-~· I Texas Department of Transportation 

Design 
Dlvls1on 
Standard 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

Of\E LAYER STEEL BAR PLACEMENT 
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LONGITUDINAL 
REINFORCING STEEL 

SPLICES 

-

// 
// 

/ 

~ 

'1'-

EDGE OF CRCP PAVEMENT 
OR LONGITUDINAL JOINT 

~ 

/ 
/ 

~ 12 F WID TH y B 2 -FT LENGTH /4FT WIDTH BY 2-FT LEN 

STAGGER THE LAP LOCATIONS SO THAT NO MORE THAN 1/3 OF THE 
LONGITUDINAL STEEL IS SPLICED IN ANY GIVEN 12-FT. WIDTH 
AND 2-FT. LENGTH OF THE PAVEMENT. ANY OTHER LAP 
CONFIGURATION MEETING THIS REQUIREMENT WILL BE ALLOWED. 

~ 

GTH 

I· 
10 FT 

~ ---•"-I •~--1 s_F\ __ __,, I 
SAWED CONTRACTION 

11/z ·· EXPANSION JOINT 
lSEE NOTE 1 2) 

JOIIHS 
DEPT~ IT /3 SAW CUT 

LI 2 '' LI 
LI LI LI LI. 

CONCRE l E 
• LI 

LI 
PAVEMENT. 

LI 

LI 
T il il 

LI 
LI LI 

LI Ll LI Ll I\ 

LI 

BRIDGE APPROACH LI 

30 

T 

SLAB LI 

TWO LAYERS 
LI 

HMAC(UNDERLAYMENT) 

LB R00°ING FELT 

TRANSVERSE EXPANSION JOINT DETAIL 
AT BRIDGE APPROAC~ 

EXISTING CRCP NEW CRCP 

\11N 30'' EDGE OF CRCP PAVEMENT 
MIN.10"----j 

I 
OR LONGITUDINAL JOINT 

LI 
il Ll 

Ll 
• il 

LI ~ TRANSVERSE CONSTRUCTION JOINT 

~ Ll Ll V 
LI / 

LI 
LI 

Ll LI 

il \ LI LI .. il LI 

<, 

\_ 
DRILL Al,D GROUT WITH TYPE III, CLASS C EPOXY. 

Ll 

il 

il 

LI 

LI 

Ll 

DEMONSTRA-E THAT THE BOND STRENGTH OF THE 
EPOXY-GROUTED LONGITUDINAL BARS MEETS THE 
REQUIREMENTS OF PULL-OUT TEST SPECIFIED IN 
ITEM 361. 

OPTION A: DRILL AND EPOXY 
PLAN VIEW (NOTTO SCALE) 

EXISTillG CRCP NEW CRC? 

r PARTIAL DEPTH SAWCUT 

MIN. 36" / NEW LONGITUDINAL STEEL BARS 

EXPOSED EXISTING STEEL BARS T /2 

IN THIS AREA, THE BREAKING OF THE EXISTING 
CONCRETE WILL BE ACCOMPLISHED BY LIGHTWEIGHT 
JACK HAMMERS AS APPROVED BY THE ENGINEER. 

OPT ION B: BREAKBACr< ~ND LAP 

CAST-IN-P~ACE 
CONCRETE TRAFFIC 

BARRIER 

TWO LAYERS OF 30 LB 
ROOFING FELT OR i/2" 
PREFORMED BITUMINOUS 
FIBER MATERIAL MAY 
BE USED ON THE FREF 
SIDE OF JOINT. 

FREE LONGITUDINAL JOINT 
(JOINT WITHOUT TIE BARS) 

LOCATION OF THE JOINT WILL BE 
AS DIRECTED BY THE ENGINEER. 

- SEE CONCRETE BARRIER STANDARD 
FOR ANCHORAGE DETAILS. 
ALL TIE BARS IN ANY CONTINUOUS 
PIECE OF CONCRETE TRAFFIC 
BARRIER SHALL BE ON THE SAME 
SIDE OF THE JOINT . 

1 /2" MIN. ASPHALT 
IMPREGNATED FIBERBOARD 
CONFORMING TO ASTM D 994. 

FREE LONGITUDINAL JOINT DETAIL 

EXISTING PAVEMENT EDGE PROPOSED "AVEMENT 

CONCRElE GJRB TO Bl 
REMOVED (IF APPLICABLE) 

DRILL & GROUT WITH 
TPvE 111,CLASS C EPOXY 

JOINT 
/ SEALING MATERl~L 

TIE BARS 

1.10".1.25" FOR "~IBAR 
MI\J 21" FOR "5 BAR 

1.BEFORE WIDENING WORK, JEMONSTRATE THAT THE BOND STRENGTH 
OF THE EPOXY-GROUTED TIE BARS MEETS THE REOURIMENTS OF 
PULL-OUT TEST SPECIFIED IN ITEM 361. 

2. SPACE TIE BARS AT 24" SPACING. USE "6 TIE BARS FOR 8" AND 
THICKER SLABS, USE ;,5 TIE BARS FOR LESS THAN 8" THICK SLABS. 

LONGITUDINAL WIDENING JOINT DETAIL 

SHEET 2 OF 2 

~-
I Texas Department of Transportation 

Design 
Division 
Standard 

CONTINUOUSLY REINFORCED 
CONCRETE PAVEMENT 

ONE LAYER STEEL BAR PLACEMENT 
T - 7 to 13 INCHES 

CRCP(1 l-20 
F ! LE, crcp 120. dgn 

© TxDOT: APRIL 2020 
REVIS JONS 
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TOP 

ST%GER SPLICE LOCATIONS !0'~NO LAPS ALLJWEO 
AS PER ITEM 350 7 ,N LONGIT STEEL 

~ '1UL TI PIECE TIE BARS-LAP & WELD 

( TRANS CONSTR JT 

I 
WHEN CONNECTING TO EXIST 
CRCP, PROVIDE MALE TIE 
BARS. LAP & WELD WITH 
LONGITUDINAL STEEL 

3' END LONGIT STLITYPI 

FUTURE PVMNT 
elrL '"""' mec '""" ccou 

e E '°":: , ,; ::: , · ".,' :,:::,,.:::,:" ,oc, '"' c::::: '"" 
;::: ~ Ill 2 TIMES 'c". SPACE TIE B~RS 

I 
Tic BARS E) 

'- 'l!DWAY BETWEEN LDNGIT STEE_ 
+ 

SECTIJN - SINGLE STEEL MAT 
AT END OF PRCJECT DR TEMPORARY END OF PAVEMENT 

4_ TRANS CONS TR JT 

STA::;GER SPl ICE LOCATIONS 1 O' -NO LAPS ALLOWED f 
WHEN CONNECTING TO EXIST 
C~CP, PROVIDE MALE TIE 
BARS, LAP & WELD WIT~ 
LONGITUDINAL STEEL 

AS PE~ ITEM 360 ~ IN LONGIT STEEL 

TOP OF 
PVMNT 

MU_TI PIECE TIE BARS-LAP & WELD 
w/LONGIT STEEL !MATCH SPAC, i 3" END cONGI l SIL ITYP) 

E) MLL TI PIECE TI~ BARS ARE SPACED 
© 2 TIMES 'c", SPACE TIE BARS 
MIDWAY BETWEEN _ONGIT STEEL 

SECTION - JOUBLE STEEL MAT 
AT END OF PROJECT OR TEMPORARY END OF PAVEMEI\T 

LONG I TUDINA_ UUWl::.L JOINT JE TAILS 
LOCATE WHERE SHOWN IN THE PLnl\S OR AS APPROVE~ CONTRACTOR MAY USE EITHER METHOD 

SINGLE STEEL MAT 

SEE JOINT & SEAL?'I\ T 
SHEET 2 OF 2 

LO\JGIT CONSTR JT 

ll'MIN 

2"TYP IEND TRANS STEEU 

~ LONGIT STEEL TRANS STEEL 

TYPICAL SECTION - CONSTRUCTION JOINT NETHOD 

22' EPOXY CCATED DOWEL BAR l!l 36" 
SPACING OR MULTIPLE PIECE cYOXY 

COATED DOWEL BAR l!l 35"SPAC!NG 
PLACED UNDER LONGIT STEEL 

LONGIT SAWED JT 

2" TYP IEND TRANS STEEU 

SEE JOINT & SEALANT SHEET 2 OF 2 r TOP OF PVMNT 

f---Lct~+="=c='f'==c=Cf==c=='F"--f-"----=!===c=='Fc==f==c-~•-_______:•:.___.-~•--•~7 

N ~ 
"-f--- I 

"
+ 

~ LONGIT ST[[L TRANS ST[EL 

TYPICAL SECTION - CONTRACTION JOINT METHOD 

DOUBLE STEEL MAT 

SEE JOINT & SEALANT ~ 
SHEET 2 OF 2 

MUL ilPLE PIECE EPOXY COATHl I=_ LONGIT CONSTR JT 
DOWEL BAR© 36' SPACING I -

11' MIN . _ 11" MIN 
r--------------t-, 

J~~ l 2' MI\J. CLR. 

C C a C C 

TYPICAL SE~TION - CONSTRUCTION JOINT METHOD 

SEc JOIN I & SEALANT 
SHEET 2 OF 2 

22"EPOXY COATED DOWE_ BAR a 36" 
SPACING OR t"UL TIPLE PIECE EPOXY 

COATED DOWEL BAR a 36' SPACING 
PLACED AT LOWER STEEL NAT 

. . I 2" MIN. CLR. 

, I, 
C C 

[ LONGIT SAWED JT 

TOP OF PVMNT 

. . 

?,!: l E 3 ::, I E 

" C C 

TYPICAL SECTION - CONTRACTION JOINT METHOD 

TRANSVERSE BARS 

LONGITUDINAL BARS 

TRANSVERSE BARS 

LONGITUDINAL BARS 

GENERAL NOTES 

1, DETAILS "OR 7. 0 IN. TO 13, 0 IN. THICK CONCRETE PAVEMENT ARE 
SHOWN ON STANDARD CRCPlli-17, DETAILS FOR 14 IN, TO 15 IN. 
THICK CONCRETE PAVEMENT ARE SHOWN ON STANDARD CRCPIZi-17, 

2. JOWELS AND IIE BARS - DOWELS ARE ONE INCH MINIMUM DIAMETER. 
ENSURE DOWELS ARE FREE OF GR~ASE AND ARE EPOXY COATED. DO NOT 
SHEAR CUT DOWELS DURING FABRICATION. PROVIDE TIE BARS PER ITEM 
360. FURNiS~ MULTI PiECE TIE BARS AND DOWELS WITH STOP COUPLINGS 
AND WITH THREADS ON THE BARS, 

3, USE CHAIRS OF SUFFIC!EI\T STRuCTURAL QUALITY AND NUMBER TO SUPPORT 
THE MAT TO THE VERTICAL TOLERANCES, CHAIRS WILL BE APPROVED BY 
T~E ENGINEER AND DO NOT REQUIRE GALVANIZING. 

4, MECHANICALLY PLACING REINFORC!I\G ST~EL IS NOT ALLOWED, NO BARS, 
DOWELS OR TIE BARS MAY BE VIBRATED INTO POSITION. 

5. WHERE DIFFERENT THICKNESS PAVEMENTS MEET, TRANSITION THE THINNER 
SECTIOI\ TO THE THICKER SECTION OVER A DISTANCE OF 20 FT. PLACE 
REINFORCING STEEL WITHIN THE TRANSITION THE SAME AS IN THE 
THICKER PAVEMENT. 

5, PERFORM WELDING PE~ !TEM 448, FURNISH WE_DABLE REBAR PER !TE~ 440. 

SHEET 1 OF 2 

Texas Deportment of Transportation 

Houston District 

CONTINUOUSLY REINF09CEC 
CON=RETE P~VE~ENT 
HOUSTON SUPPLEMENT 

©TxDOT ~PR,2012 
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CONSTR JT 

10' MIN-NO LAPS 
IN LONGIT STEEL 

E)SINGLE or- ~UL TI 
PIECE TIE BARS 

TOP OF PVMNT 

2' MIN o 
LEAIE-DUT 

LAP SPLICE & 
WELD. PLACE 
ONE BAR ABOVE 
THE OTHER TO 
GET WELO ON 
TWO SIDES 

r ~/ "'"' s,rn a 1 LE) ALL TIE BARS ARE 
+ SPACED ~ 2 TIMES c • 

SPACE TIE BARS l'IDWAY 
BETWEEN LO~GIT STC:EL 

SECTIOf\l 
THRU LEAVE-OUT 

,ilH ENGINEERS APPROVAL, 
LEA\E-OU"S ARE ALLOWED TD 
FACILITATE TRAFFIC CONTROL. 

/',, Sl"GLE oc !'UL Tl PIECE TIE 
BARS, WITH A WELDED SPLICE, 
MAY BE USED FOR - □~GIT STEEL. 
WELD SPLICE BOTH SIDES OF 
CONSTR JOINT. PLACE ONE BAR 
ABOVE THE OTHER TO GET WcLO 
ON 2 SIDES. 

TRANS BARS 
•5 BARS~ 48' SPACING 

(/) 

a: 
<I 

~~ ~ 
<I u (l] 
z ([ <I 
-o.. f
O(f) 
::J. w 
~y w 
l'.) (f) 

zg 
0 
__J 

PERMISSIBLE 
LONGITUDINAL 
COIJST JOINT 

STREET 

"' 

iN AREAS OF CURB RETURNS 
IOR OTHER IRR~GULAR AREAS! 
PLACE A REINFORCEME'JT 
ARRANGEMENT THAT IS 
APPROXIMATELY EQUAL BY WEIGHT 
TO THE MAIN SLAB OR AS DIRECTED. 

z· 

I 
LONGIT BARS © 'c' S?A 

SEE TABLE 

l'.) 
z 
u 
<I 

(f) 0.. 
a: (/) 
2ii OJ 

" (f) 
z .,, 
<I 
a: (/) 
f- a: 

(/) 
z 
<I 
a: 
f-

<I 
(l] 

lD . 

"' " 
" 
J) 

:r: 
<I 
'.lJ 

.D . 

(/) 0:: 
a: >-
<I '= (l] 

<I 
w 

f-
0.. 

f-
(f) w 

w CJ) 
a: U) M 
f- . 
(f) 

" 

z 
~ 
w 

LONG IT BARS ~ 'c' SPA 

SEE T BLE 

PLAN 

ENfl CURB '1FTL.RN 

NOTE: 
DO NOT PAVE ISLAND 
UNLESS OTHERWISE SHOWN 
IN THE PL;NS 

LONGIT BARS 
SEE TABLE FOR SPACl'JG 

LONGIT B;Rs ~ 'c' SPACl~G 

SEE TABLE 

I 
~ 

TRANS BARS 

BARS© 48"SPACING 

•5 TIE BARS 

35' SPACING 
ITYPI 

BARS 

SPACING 

ENJ CLRB RETUR'J 
RADIUS VARIES 

ITO FACE OF CURB! 

TRANSVERSE CGNSTR JOINT 

a: 
w 
D 
<I 
w 
I 

a: 
0 

,
z 
w 
::e 
w 
> 
<I 
[l_ 

l'.) 
z 
,
(f) 

X 
w 
c
w 
w 
::e 

SHOWING TYPJ:AL CONCRETE PAVEMENT l~TERSECTION 

SEE TRAFFIC RAIL 
STANDARD FDR DETAILS 

SEE RAIi. SHEET 

IJ'M!N 

TOE OF RAIL TO ALIGN 
FOR ENTIRE PROJECT 

2c p0 BAR 
D 
w 
a: 

3/4"CHAMFER ~ 
~ 

6'TYP u 

RA:L DETAIL 

f-
CL 
w 
u 
xz w-x 

• :,: <r 
f- • :,: 

~~co 
i3 U) 

> 
<I 
CL 

z 
:," 
a) 

FJR AODITIO'JAL DETAILS, SEE RAIL STAt,IOARO SHEET. 

f-
z 
w 
:,: 
w 
> 
<[ 
0.. 

0 

0 
0 

AS AN AID IN SUPPORTING REIN;ORCEMENT, ADDITIONAL 
LONGITUDINAL BARS MAY BE US~D IN ~HE SLAB WITH 
THE APPROVAL OF THE ENGINEER. FURNIS~ SUCH BARS 
AT NO EXPENSE TO THE DEPARTMENT. 

LONGITUDINAL SLAB BAR MAY BE ADJUSTED LATERALLY 
3" +/- TO TIE REINFORCING. 

ANCHORAGE BAR SHOWN IS FOR AN SSTR OR TSSI RAIL. 
SEE RAILING DETAIL SHEET FOR SPAC:NG OF BAR P. 
FOR OTHER RAIL TYPES SEE RAILING DETAIL SHEET. 

RcJ' 
TOP OF PVMNT 

EMB~O BAR EQUAL TO 
PVMNT THICKNESS MINJS 2" 

BAR A ("3l 

5 ¾' 

'= X H; "' 
<[ 

~ 
::e 
'f 

'; ;... . 

Bf"\R p ("5) 
RAIL ~NCHOR INST~LLED IN PAVEMENT CD 

THE MINIMUM LENGTH OF A CONCRETE RAILING PANEL IS FIVE FEET. 

BAR A BAR A 

30" MAX SPACING 

PLAN 
•5 BAR - ENTIRE LENGTH 

TOP OF CURB 
•5 BAR !ENTIRE LENGTH! 

TOP OF PVMNT 

3' 

...----BAR~------, BAR A 

l'.LEVATJON 

CURB DETAIL 
SEE CC & DID STANDARD 

JT SEALING 
CLASS 5 ¼" 

¼" 

JT SEAL:NG COMPOUND 
CLASS 5 OR 8 

½"DIA BACKER ROD M 

" f-

BACKER ROD 

INIT,AL SAW CUT 

CO\JSTR JT 

DETAIL 1 - CONSTR JOINT 

OPTION-USE 3/s"SAW 
CUT x FULL DEPTH 

DETAL 2 - SAWED JOINT 

JOIN~ ANO SEALANT DETAILS 

FACE OF CURB 

FACE OF CURB 

TOP OF PVMNT 

see I JUN 

SHEET 2 OF 2 

Texas Department of Transportation 

Houston Di strict 

CON~=NUOUSLY REINFORCED 
CONCRETE PAVEMENT 
HOUSTON SUPPLEMENT 

CRCP-HS 
(0 TxDOT APR. 2012 
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w 
w 
er: 
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V) 

er: 
0 ---, 
<( 

2 

OPTIONAL AREA BASED 
ON DIMENSIONS AND 
PLACEMENT WI OH· 

~ 

END CURB 
PETURN 

FAST TRACK 
PAVING AREA 

FRONTAGE 
STREET 

~ULL WIDTH 
REOU IRED 
l~YPICALl 

ENO CURB 
RETURN 

LEFT FRONTAGE 
STREET 

FIGURE 2 

IGHT FRONTAGE 
STREET 

INTERSECTION OF MAJOR STREET 
WITH FRONTAGE STR~ET 

TYPICAL Pt-\VING 

FIGURE 3 
INTE~SECTION OF MINOR STREET OR 
DRIVEWAY WIT~ FRONTAGE ST,EET 

P_ANS 

CRONTAGE 
STREET 

END CUR3 
RE TURN 

>-
w 
w 
er: 
>-
V) 

er: 
0 ---, 
<( 

2 

OPTIONAL AREA BASED 
ON DIMENSIONS ANO 
PLACEMENT SEQUENCE 

END CURB 
RETURN 

TABLE 1 
EQUIVALENT 

PAVEMENT TH I CKNC:SS 

T * T * * 
I IN. l FS I IN. l 

<=I 2" T + 3" 

> I 2 ' 1 5" 

* WITH BASE STRUCTURE OF: 
I" ASPHALT STABILIZED BASE 
6" PORTLAND CEMENT TREATED BASE 
6" LIME TREATED SUBGRADE 

* *ON AS CL T SLBGRAOE 

***SEE JOINT SEALING DETAILS 
ON CRCP STANDARDS 

Ii_ JOINT 
*** 

33 
D 33 D TRANSVERSE 

CONSTRUCTION JOI\JT 

SINGLE MAT 

TRANSVERSE BARS 

I" ASB 

6" PCTB 

6" L TS 

TRANSVERSE CONSTRUCTION JOINTS 

SECTION A - A 
FIGURE 1 

GENERAL IIOTES 

I. OEF!NITIO\J OF TERMS 

TFS - 0 AST TRACK CONCRETE PAVING DEPTH AT INTERSECTIONS ANO LEAVE CUTS. 
T - NOMINAL CONCRETE PAVING DEPTH AS SHOWN IN THE P-ANS. 

DETERMINE FAST TRACK CONCRETE PAVING DEPTH USING TABLE 1 ANO THE NOMINAL 
CONCRETE PAVING DEPTH "T" SHOWN IN THE PLANS. 

2. AT INTERSECTIONS ANO LEAVE- □u- LOCATIONS USE THE SAME LONGITUDINAL ANO 
TRANSVERSE BA, SPACING FOR THE FAST TRACK PAVING AREA AS THAT USED FOR 
THE ADJACENT CONCRETE PAVING DEPTH "T"IEXCEPT BAR SIZE SHALL BE ■ 7 ON 
SINGLE MAT). FOR SINGLE MAT FAST TRACK PAVING, PLACE THE LONGITUDINAL ANO 
TRANSVERSE BARS FOR THE FAST TRACK PAVING AREA A- THE HORIZONTAL PLA\JE 
ELEVATION THAT IS TWO TIE-BAR DIAMETERS LOWER THAN THAT USED FOR THE 
AOJACcW CONCRETE PAVEME\JT DEPTH "T", AS SHOWN IN FIGURE I. USE SINGLE 
MAT STEEL IN FAST TRACK PAVING AREAS AOJACE\JT TO PAVEMENT SLABS WITH 
SINGLE MAT REINFORCING. USE DOUBLE MAT STEEL IN FAST TRACK PAVING AREAS 
AOJACcN- TO PAVEMENT SLABS WITH DOUBLE MAT REI\JFORCING. 

3. THE REQUIRED "AST TRACK PAVING AREAS WILL BE SHOWN ON THE PLANS. THE 
CONTRACTOR HAS THE OPTION TO UTILIZE FAST TRACK CONCRETE PAVING AT U
TURNS, AT INTERSECTIONS, AT MINOR STREETS, ANO AT DRIVEWAYS WITH 
FRONTAGE ROAD LEAVE-OUT AREAS THAT ARE NOT SHOWN ON THE PcANS, WITH 
PRIOR WRITTEN APPROVAL FROM THE ENGINEER. TYPICAL PAVING PLANS FOR 
THE INTERSECTION OF A MAJOR STREE~ WITH THE FRONTAGE POAO ARE SHOWN AS 
FIGU'lE Z, ANO FOR TIIE INTERSECTION OF A MINOR STREE- OR DRIVEWAY WITH 
!HE FRONTAGE ROAD AS FIGURE 3. FAST TRACK PAVE THE FRONTAGE ROAD FOR !HE 
FULL FRONTAGE ROAD WIDTH ANO wLACE IN STAGES AS REQUIRE). 

4. USE ADDITIONAL •6 REINFORCING STEEL BARS !MINIMUM ~2 INCHES LONGl 
ANO SPACE THEM MIDWAY BETWEEN ALTERNATE LONGITUDINAL BARS ALONG THE 
THE TRANSVERSE CONSTRUCTION JOINT FORMED AT THE FAST TRACK PAVING 
INTERFACE ITFs> WITH THE ADJACENT PAVEMEt\T SLAB IT>. 

5. SPLICE LE~GTH IS A MINIMUM OF 33 TIMES THE NOMINAL STEEL DIAMETER. 

6. PLACE THE CONCRETE PLACEI/ENT AT A UNIFORM DEPTH THROUGHOUT THE FAST 
TRACK CONCRETE PAVING AREA. 

7. FOR CONTI\JUOUS SECTIONS OF ROADWAY WHERE FAST TRACK PAVING IS THE PRIMARY 
PAVEMENT TYPE, USE THE BAR SIZE AND SPACING FROM THE CRCP s-At\DAROS 
THAT CORRESPONDS TO THE FAST TRACK SLAB THICKNESS. 

8. USE LONGITUDINAL TIE-BARS OF THE SAME SIZE DIAMETER AND SPACING AS 
THE LONGITUDINAL 3AR. A SINGLE PIECE TIE-BAR MAY BE USED IF THE 33 TIMES 
DIAMETER TIE-BAR PROJECTION DOES NOT INTERFERE WITH THE SAFE HANDLING OF 
TRAFFIC. 

9. BASE THE JEPTH OF SAW CUTS FOR SAWED JOINTS ON THE FAST TRACK CONCRETE 
PAVEMENT THICKNESS. 

10. THIS STANDARD IS NOT INTENDED TO REPLACE OTHER STANDARDS EXCEPT WHERE 
SPECIFICALLv STATED HEREIN. FOR PAVING DETAILS NOT SHOWN ON THIS 
DRAWING, REFER •o THE STANDARD SHEETS FOR CONTINUOUSLY REINFORCED 
CONCRETE ~AVEMENT SHOWN ELSEWHE~E I~ -HE PLANS. 

LEGEND 

ASB - ASPHALT STABILIZED BASE 
CRCP - CONTINUOJSLY REINFORCED CONCRETE PAVEMENT 

D - DIAMETER 
L TS - LIME TREATED SUBGRAOE 
PCTB - PORTLAND CEME~T TREATED BASE 

SHEET 1 OF 1 

~ Texas Deportment of Transportation 

I Houston District 

FAST TRACK 
CONTINUOUSLv REINFORCED 

CONCRETE PAVEMENT 
DETAILS 

CRCP-FT 
FILE: STDB-4. dgn ON: CK: ow: CK: 

© TxDOT DEC. 2009 DIST FED REG PROJECT NO. SHEET 

REVISIONS HOU 6 66 5105 200.:1 SPECS 
2/15 201.:1 SPECS 

COUNTY CONTROL SECT JOB HICHl\'AY 



COMPACTED ACP 
BACKF[LL\ r·---- PROPOSED TE~M:NUS OF CRCP OR JRCP 

)J,,/ ~ ~( ''([ _1_2_"~ _____ s_r~E~l-L--~----'---1~ S _ 
FLEX[BLE\I • • " 

PAVEMENT \; ~- CRCP ~ I 
STRUCTUR~~ 2" 

~---\~~3'---· _-_o'---"-----1! I 
NOTE: 

l /z"- -

JRCP 

JOINT SEAL MATERIAL\ 
!CLASS 4, 5, OR 7) (

PLACEMENT OF RE:NFCRCED 
EPOXY COATED MAY BE ALTE~ED ~O ALLOW 

_ COWEL BAR PLACEMENT OF DOWEL BAR. 

CRCP 

-.".'.I..'.}-; <".'I - _, 

- - - ..'.'.\/..'.'.l -==-- - - ..'.'.\ ; 
• - .".'.I • - ., ' 

I I . 1/, ,___j ... 1 ~---1 O~'_T_RA~N=S~I T~[~O~N ___ .,I 
LcoAT THIS HALF OF DOWEL BAR WITH 

BITJMINOUS MASTIC TO PREVENT BCND 
PLASTIC DOWEL CAP 

STEEL 
FOR 

ADD[T[ONAL CONCRETE FOR THICKE~ED EDGE [S SUBSIDIARY 
TO VAR[OUS BID [TEMS. BACKF[LL D[STURB~D MATERIAL [N 
THE FLEXIBLE PAVEMENT W[TH ACP. THIS ACP IS SUBSID[ARY 
TO VAR[OUS BID [TEMS. FOR DETAILS NOT SHOWN, SEE TRANSVERSE EXPANSION JOINT DETAILS ELSEWHERE IN PLANS. 

JUNCTURE A & B - CRCP OR JRCP WITH 
FLEXIBLE 

TYPE PAVEMENT STRUCTURE 

EXISTING PAVEMENT 

CO~CRETE CuPB TO BE 

PROPOSED PAVEMENT 

REMOVED IIF APPL:CABLEJ JOINT SEALING MATERIAL 

TlE BAR SPACING, 
n6 3ARS @ 2~" SPACING 

~-NI 7¾ MAX / 1~~~Ps~~Bi 2 OF 2 OF 

. j/ 1/, MIN I/ I 

I 
Wo - ,< - ' ~TIE 3AR 

.-~I=== ',<::e;====~:_:.'~-•-"--,--,_" __ ,.,-.,,,-----A ~ 
e- s I ;;r I , ~ ~ ~-~ -:-:~ f-------'---__/--+-------'-----------<I 
GROLT WITH 12" I I EPOXY * .__M_I_N__. ___ l_'_-_9_'_'--<· 

AS DIRECTED BY ENGINEFR • 

JUNCTURE D - TYPICAL 
TO EXISTING 

CONNECT ION 
CONCRETE 

* FOR EPOXY TYPE SEE I TE\1 361. 

~BREAK OUT EXISTING CONCRETE. LEAVE 2 F~. OF EXISTING 
BREAK OUT AND RE LONGITJD[NAL STEEL. LAP LONGITUDINA_ STEEL OF PROPOSEJ 
EXISTl~G PAVING PAV[NG WITH EXISTING IN A VERTICAL MANNER, ONE ABOVE THE 

THE OTHER, AND WELD IN ACCORDANCE WITH THE ITEM 'STRUCTURA_ 
FIELD WELDING,' EXCEPT THAT THE LENGTH OF WELD WILL BE A 
MIN[MUM OF 6 IN. EACH S[DE OF LAP. 

JUNCTURE F 
CRCP WITH 

- "BREAK BACK" CONCRETE 
CRCP OR JRCP WITH JRCP 

DETAIL "B" - DOWEL ASSEMBLY AT 
:::xPANSION JOINT 

DOWEL BAR DATA 

SLAB THICKNESSITI 6" - 7. 5" B" -1 0" 1 0. 5 '-1 5' 

DOWEL SIZE 1" 1 '/,' 1 '12" 

DOWEL LENGTH 18" 20" 22" 

DOWEL BAR SPACING 1 2" 12" 1 2" 

TABLE A - DOWEL BAR DATA 

GENERAL tlOTES 

I. 0 0R FURTHER INFORMATION REGARD[NG PLACING CONCRETE AND RE[NFORCEMENT, 
REFER TO THE GOVERN[NG SPECIFICATION FOR CONCRETE PAVEME~T. 

2. THE DESIGtJ REQUIREMENTS FOR THE PAVEMENT STRUCTURE, I.E. BAR SPAC[NG, BAR 
S[ZE LAP REQ~IREMENTS, E~C., ARE SHOWN ON THE APPROPRIATE PAVEMENT DES[GN 
DETA[L. 

3. SLEEPER SLAB AND ADDITIONAL REINFORCING REQU[RED ON TH[S DRAWING ARE 
[NC[DENTAL TO THE VARIOUS 3[D [TEMS. 

~- USE THE SIZE, SPAC[NG, AND LENGTH OF DOWEL BARS SHOWN [N TABLE "A". 

5. WHER~ THERE WILL BE A JUNCTURE AND ADD[TIONAL JRCP PAVING WILL BE PLACED 
AT A FUTURE DATE, MULTIPLE PIECE DOWEL BARS W[LL BE PERMITTED AT THE JUNCTURE. 
PROVIDE MULTIPLE PIECE DOWEL BAR ASSEMBL[ES W[TH A MIN[M~M ULTIMATE TENSILE 
STRE~GTH OF 60.0 K[PS AND THAT HAVE SMOOTH EPOXY COATED BARS. ENSURE THE 
MULTIPLE PIECE DOWEL BAR ASSE\13LIES HAVE STOP TvPE COUPLINGS AND HAVE 
HAVE ROLLED THREADS ON THE BARS. D[SMANTLE THE BAR AND FIT THE COUPL[NG PORTION 
USED IN CONSTRUCTION, WITH A P_AST[C CAP. FURNISH THE REMAIN[NG PORTION OF THE 
BAR TO TYE E~GINEER. 

6. WHERE THE PAVING IS CRCP AND A RAMP COMPOSED OF A FLEX[BLE PAVEMENT WILL 
BE USED AT THE JUNCTURE UNT[L FUTURE PAVING [S CONSTRUCTED, MULT[PLE 
~[ECE TIE BARS MAY BE LlSED [F PERMITTED BY THE ENGIN~ER. [FUSED, ENSURE THE 
MULT[PLE PIECE TIE BAR ASSEMBL[ES HAVE STOP TYPE COUPLINGS AND ROLLED 
THREADS ON THE BARS. FURNISH MULTIPLE P[ECE TIE BAR ASSEMBLIES THAT DEVELOP 
A MI~IMUM ULTIMATE TENSILE STRENGTH EQUAL TO 1.25 Tl\1ES THE Y[E_D STRENGTH 
OF TcE TRANSVERSE BARS BEING JO[NEO. FOR TIE BARS, USE DEFORMED REl~FORC[NG 
BARS. TIE BAR ASSEMBL[ES MADE FROM STEELS OTHER THAN ASTM GRADE 60 AND WIT~ 
DEFORMAT[ONS OTHER THAN ASTM STD. MAY BE USED PROV[DED THEY PROVE SATISFACTORY 
TO ThE ENG[NEER AND ARE [N EVERY RESPECT THE EQUAL TO THE ASSEMBLIES SPECIFIED. 
LABORATORY TESTING OF THE PROPOSED ASSEMBLIES, AT THE CONTRACTOR'S EXPENSE, MAY 
BE REQU[RED. LAP AND WELD ONE PORTION OF THE TIE BAR ASSEMBLY TO EACH LONG[TUD[~AL 
BAR IN ACCORDANCE WITH THE ITEM "STRUCTURAL FIELD WELDING "AND THE OTHER PORT[O~ 
INTO THE COUPLING PR!O~ 10 PAVING, ENSLRE MULTIPLE PIECE TIE BAR LENGTHS CONFORM 
TO THE TIE BAR LENGTHS SHOWN E~SEWHERE [N THE PLANS. ADD[T[ONAL "SHEAR STEE_" 
WILL ALSO BE REQU[RED AND MAY 3E USED W[TH MULTIPLE PIECE ASSEMBL[ES AS PREVIOUSLY 
DESCR[BED. USE ADDIT[O~AL STEEc BARS OF EQUAL DIAMETER AT A SPAC[NG DOUBLE THAT 
OF THE LONGITUDINAL STEEL AND ENSURE THE LENGTH IS 66 TIMES THE T[E BAR DIAMETER. 

7. JO NOT SHEAR CUT DO\\EL BARS. 

B. ENSURE DOWEL BAR EPOXY COATING CONFORMS TO ARTICLE 4~0. 2. 7., "EPOXY COATING". 

9. REPLACE ANY BENT LONGITUDI~AL REINFORCING. IF THERE [SNOT SUFFICIENT EXPOSED 
REINFORC[NG TO PROVIDE A M[NI\1UM OF A 33 T[MES BAR DIAMETER LAP, REMOVE THE 
EXISTING PAVEMENI AND SUFFICIENTLY EXPOSE THE EXISIING REINFORCING TO PROVIDE 
A 33 TIMES BAR DIAMETE~ LAP. REPLACE ANY SHEAR BARS THAT ARE D[STURBED, BY 
DRILclNG AND GROUT[NG AS REQUIRED BY NOTE 12 BELOW. PERFORM TH[S CO~RECTIVE 
ACTION AT NO EXPENSE TO TH~ DEPARTMENT. 

I 0. TIE BARS AND DOWEL BARS OMITTED, LOST, OR DAMAGED SHALL BE REPA[RED BY DR[LL!NG ANJ 
EPOXY GROUT[~G AT NC EXPENSE TO THE DEPARTMENT. 

11. JUNCTURES A & BARE ONLY SU[TABLE FOR M[NOR STREETS WITH LOW -RAFFIC VOLUMES. 

12. FURNISH ADDITIONAL SHEAR BARS IDIAME-ER "D"l OF THE SAME S,ZE AS LONGITUD[NAL 
BARS AND SPACE THEM M[DWAY BETWEEN ALTERNATE LONGITUDINAL BARS ALONG THE 
TRA~SVERSE CONSTRUCT[ON JOINT FORMED AT THE LEAVE-OUT, 

LEGlND 
ACP - ASPHALT CONCRETE PAVEMENT 
CRCP - CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 
JRCP - JOINTED REINFORCED CONCRETE PAVEMENT 

T - TH I CKNESS 

SHEET I OF 2 

~ Texas Oepartrrent of Transportation 

I Houston District 

CONCRETE PAVEMENT 
JUNCTURC:S 

CPJ 
FILE, STDB-5, dgn or,, I cK, I DWC 

© TxDOT DEC. 2009 DIST IFED REcl PROJECT NO. 

CK: 

HIGHWAY 



----=E_:X_:_] _:_s T_:_I N ____ G:_:C_R_:_C_P_----1---\J_E_w_c_R_C_P __ --- -

MIN. 12 '------1 I .,. MIN. 30' .., I 
EDGE OF CRCP PAVEMENT 

OR LONGITUDINAL JOINT 

TRANSVERSE CONSTRUCTION JOINT 

\ 
\ 

I\\ 
s· -6" ITYPl I 1-- ... 

DRILL 8, E"OXY 

All STFEI JS IN SAME PLANE 

EXISTING CRCP TO NEW CRCP 

TRANSVERSE CONSTRUCTION JOINT MIN. 33d LA• SPLICE 
25" FO'l #6 BAR ~I MINIMUM 5' I I "~-__ .,_,_ .. _.._ .. 

I 

\ 

REI\JFORCING 

STEEL 

MIN. 33d" LAP SPLICE 
25" FOR ~6 BAR 

NCT MORC: THAii 1/3 SPLICES 

WITHIN A 2' -0" LcNGTH 

TRANSVERSE 

----------.____ LAP SPLICE SHA•_L BE IN SA'AE PLANE BONDED CONCRETE OVERLAY 

~ EXISTING CRCP 

DR ill & EPOXY-----._________--=======----------------
MI N. 12' - BONDE) CONCRETE OVERLAY 

~ 
' 

CRCP 
CRCP 

BASE !REFER TO TYPICAL SECTION! 

CRCP BONDED OVERL~Y TO CRCP TRANSITION 

(ONE LAYER STEEL) 

NEW CRCP 

/ 

WHEN TIE IN EXISTING CRCP 
DRILL MIN. 12" & EPOXY 

MIN. 33d'' LAP SPLICE 

I 11
25" FOR •6 BAR 

NEW CRCP 
--------J-1 __ ____,_ 

OR EXISTING CRCP 

Ml~. 10' TO SPLICE CENT=R 

'---------I 
NOT MORE THAN 1/3 SPLICES 
WITHIN A 2' -0" LENGTH 

M!NIMU'A 20' -0" TRANSITION LENGTH 

CRCP THICK~ESS TRANSITION 

SHEET 2 OF 2 

GRILL & EPOXY V MIN. 12" 

LAP SPLICE SHALL BE IN SAME PLANE 

CRCP 

BASE !REFER TO TYPICAL SECTION! 

CRCP BONDED OVERLAY TO CRCP TR~NSITION 

(TWO LAYER STEEL) 

~ Texas Deportrrent of Trorsportotion 

I Houston District 

CO~CRETE PAVEMENT 
JUNCTURC::S 

FILE, STDB-5. dgn 

© TxDOT DEC. 2009 
REVJ S IONS 

5105 200.11 SPECS 
REVISED "1/2008 
2115 201.:1 SPECS 

CPJ 
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See Note 

UscJol Pavement 
Steel 

TYPE 

8" 

CURB 
2" - 4 ' 

8" 

( MO NOL I TH IC) 
HEIGHT 

6" 2" Prof i I e Grode Line 
!See Note 10) 

5" Q, 5 3/4" 

1/2 T ] 
TYPE I I 

5" 
CURB 

5 14 
(MONOLITHIC) 

HEIGHT 

Permissible 
Construction 

Joint 

6"R 

8" 

2' 6" Profile Grode Line 
: See Note 1 O l 

D"to4" 

1------i• I l. 1 · 
5" Asphalt 

TYPE I I I CURB (KEYED) 
2" 4" HEIGHT 

8" 

6" 2" Prof i I e Grode Line 
(See Note 10) 

3" 5" or 5 j'4" 
1" 

>-------<II 
5" Asphalt 

8" 

(D 

3" 

• 

See Note 6 

2 1h' 

Profile Grade Line 
(See Note · Ol 

2" to 4" 

Bar C 
T 

'hT 

TYPE CJRB 
2" - 4' HEIGHT 

8' 

6" 2" ?rof i I e Grode Line 
!See Note '0) 

5" or 5 ¾" 

Bar C 

See No-e 13 

TYPE I 
2" 

~-1-~--~ 

2½" 

Per11issible_,4--~====+~L __ _ T 
Construction 

Joint 
I See Note 1 2 > 

5" 
TYPE I I 

5 %" 

2' 

2" 

CU~B 
'1E I GHT 

8" Prof i I e Grode Line 
!See Note 10> 

6' For c~rb Hei ht• 5" 
For Curb Height= 5 ¾" 

TYPE 
5' 

24" 

Profile Grode Line 
(See Note 1 O> 

2" to 4" 

T • 
3" 

CURB AND GUTTER 
- 4" HEIGHT 

2" 

I I 

24" 

Profile Grade Line 
!See Note ; 0) 

5" or 5 3/4 " 

T • 
3" 

CURB AN:) GUTTER 
5 14" HEIGHT 

24" 

8' Profile Grode Line 
I See Note 1 O> 

7" For Curb Hei ht= 5 :Y 
For Curb Height• 5" 

See Note 13 
See Note 13 

Perm·ssible 
Const1.Jctio1 

Joint 

1h' Wide Exparsion 
Joint Material 

5 
-YPE Ila CURB 

5 14" HEIGHT 

Top of Curb 

Use 2 layers of roofing felt 
to wrap bcrs and plug end 

T • 
3" 

TYPE Ila CURB AND GUTTER 
5" 5 14" HEIGHT 

CURB TRANSITION NOTE: 
Field conditions moy require o 
longer or shorter transition, and 
sho I I be shown e I sewhere in the 
plons,or as directed by the Engireer. 

10'-0" Curb Transition (0" to 2"1, 
(See Curb T,onsition Note) 

Top of Curb 

Gl:.NE.RAL NOTES 

A I I mater i a Is and construct i or sha I I be in accarcance 
-. i tn I teen 529, 'Concrete Curb, Gutter, and Combined 
Curb end Gutter. " 

2. Concrete sho I I be CI ass A. 

3. When reinforcing bars ore used, they shol I be No. 4 unless 
otherwise shown. The use of fiber reinforced concrete in 
I ieu of reinforcing steel ·s acceptable. Use fibers 11ee-ing 
the requirements of OMS 4550, "Fibers for Concrete,' and 
dose fibers in accordance with Material Producers List (MPL) 
"Fi be,s far CI ass A and B Concrete App I i cot ions. " 

4. Round exposed shor o edges w i tr a rounding too I , to o 
minim~m radius of 1/4 inch. 

5. 

6. 

7. 

8. 

9. 

Al I existing curbs and driveways to be removed sral I be 
sowed or removed at existing joints. 

Whe,e concrete curb is to be placed on existing concrete 
povemen-, Bar B may be dr i I I ed and grouted i r1 p I ace, 
or may be inserted into fresh concrete. 

Expansion and contrac-ion joirts shol I be constr~cted 
to match pavement joints in al I curbs and curb and 
gutter adjacent to jointed concrete pavement. Where 
placement of curb or curb and gutter is not od;acent 
to concrete pavement, expansion joints shal I be 
provided ct structures, curb returrs at streets, and 
at loca~ions directed by The Engineer. 

Vertical and norizortol dowel ba,s and transverse 
,einforcirg bars shal I be placed at four feet C-C. 

Dimension 'T' shown is the thicKness of concrete 
pavement. When curb is installed adjacent to flexible 
pavement cimension 'T' is 8" maximum. 

lsual profile grade I ine. Refer to typical sections 
and plan-profile sheets fa, exact locations. 

· 1. One-half inch expansion joint material shol I be provided 
where curb or curb and gutter is oojacen1 to sidewalk 
or r i prop. 

12. When horizontal permissible construction joints ore used, 
the longitudinal pavement steel shal I be placed in 
occorconce with pavement detoi Is shown elsewhere in the 
pla~s. Reinforcing steel for curb section shol I then 
conform to that required for concrete curb. 

·3_ Bar B placement as reeded (typically at four ft. C-Cl to 
support cLrb reinforcing steel during concrete placemen~. 

]ocks 
BAR B 

1 2' 

BAR C 7 5 5 0 0 

~• 111/J/1111; 
I Texas Department of Transportation 

CONCRETE 
AND 

CURB 
Permissible 
Construction 

Joint 

Top of Pavement 

2eo-%"x24" 
S11ooth Dowels l Chan_ge in 

He1c;ht 
------ ------------------~ 

TYPE 
5' 

I\ CURB (KEYED) 
- 5 14" HEIGHT 

'hT 

1 0" 1 4" 

T 

\ Top of 

11h" 

Pavement 

I-
ww EXPANSION JOINT DETAIL CURB TRANSITION 

CURB AND GUTTER 

CCCG-22 
FILE: ccc921.d9n DN: TXDOT Cl<: AN DW: cs CK: KM 

CONT SECT JOB HIGH"AY 

JIST COUNTY SHEET NO. 
~~ Note: To be paid for as rlighest Curb 
o~~-----------------------------------------------------------------------------------------------------------..._ __________ _. _ _. _______ _.._......;6~9-~ 



LIMIT OF PAYMENT FOR J.R.C.P. ANO/OR C.R.C .P. B'l!OGE 

SHOULDER 

WIDE FLANGE BEAM 

FACE OF ABUTMENT 
BACKWALLIFOR BRID:iEI 

OMIT TIE BARS IN PVMNT 

PERMISSIBLE 

Ii. 

PERMISSi3LE 

SHOULDER 

l ' ASB 
BOflD BRE/\KE"l 

LCNGITLJDINAL JT. 

ROAO',iAY 

WIDE 

LONGITUDINAL J T. 

OMIT TIE BARS IN PV"INT 

WICE =LANGE 3EAM 

TYPICAL ROADW(W 
CONCRETE MEDIAN A\D 

UWJUT 
SHOULDERS 

20'-0' 

(AT BRIDGES) 

2' SAW CUT C 

25'-0' 

5' - 0' 

POLYETHYLENE BONO BREAKER 
2 LAYERS MIN. 5 MILS. EA. 

ITHIS SIDE OF v1F BEAM 01\L YI 

LIMIT OF PAYMENT FOR 
J R C P A\JO/OR C R C P . . . . .. . . 

SHOULDER 

W!Oc FLANGE BEAM -

OMIT TIE BARS :N PVMNT 
I 

PERM IS LONG! TUDINAL JT. I\ 

ft ROADWAY 

PERMIS _ONGITUOINAL J T. V 
OMIT T:E B/\RS 11' PVMNT 

SHOULDER 

rOR I HE:. AOJACE:.NT PAVEMENT INFORMAT.ON 

20' 20' SEE THE ROADWAY PLAN ANO PROFILE SHEcTS 

Q 
~ EXP.JT. Q 

Q 
\ Q 

<=> 
I c::::::> 

c-- FOR THE PAVEME~T c::::::> TER"l!NLS SEE THE 
PAVEMENT JUNC-URE 

c::::::> OFTAILS SHOWN IN 
THE PLANS 

c::::::> 

TYPICAL ROADWAY 
CONCRETE ~EDIAN A~D 

LAYOUT 
SHCULDERS 

55' - 0 ' MIN. LIMITS OF PAYMENT FOR \/IDE FLANGE PAVEME~T TERMINAL 

WIDE FLAN~E BEAM 

10'-0' !SLEEPER SLAB! 

3'1TYPI 

2 '1 fYPI 

5'-0' 

SEE DETAIL A 
"4 © 12' [-[ 

BARS C IQ 12' C- C 

EXPl'NSIOts. JOINT C 
20· - 0· 

5 ' MIN SAW :u- 2 ' SAW CU- C 

l' ASB 

I ¼'CIA x 22' EPOXY COATED 
DOWEL BARS SPACED AT 12' C-C 

I½' 1' - 0' 

\\\\\\\\\\\\\\\\ \ \ \ \ \ \ \ \\\ \\\ \\\ \ \ \ \ \\ \ 

RED'D. JOINT 

I ½' X l' DEEP 

BLDCKOUT 

½'JOINT SEALANT 

CLASS 4 DR 5 ~ 

BREAK 3DND THESE- • 

SURFF\CES CNLY ~ 
'DP OF S_EEPER 

DET6JL A 

POLYETHYLENE BOND BPEAKE 
2 LAYERS - MIN. 6 MI_S,EA. 

TYPICAL 

1 Yz• POLYETHYLENE 

FOAM 15 • C~NSI TYi 

SLEEPER SLAB 

3' - 9 ' 5' 

POL vETHYLENE 
FOAM 16 ' DENSITY! 

RED'D . JDI\JT 3' 

THRU TERMINAL ANCHORAGE© SLEEPER SLAB & SUPPORT SLAB 

ETHYLEI\E VINYL ACETATE 
JOINT SFAL PLAC~ □ UI\OER 
COMPRESSION. EPOXY BOND 

11' 

TO :ONCRETE ---====+===:i.t=_=_7_r~~~j:j-----------

I ½'MOVEMENT 

\✓!THIN PLASTIC CAP 

PERfl!SSIBLE CONST JT. 

~----<- [CAT OOl✓EL WITH BITU"III\OUS 
MASTIC TO PREVENT BOND 

DETAIL B 

3-'5 11 ED SPA 

SUPPORT SLAB 

NOTES 

1 ,BLJCK - OUT REQUIRED AT EACh ENO OF WIDE FLANGE 
BEAM AOjA[ENT TO ')/iINCH ENO PLATE WHERE BLOCK-OUT 
IS PLACED ABUTTING CONCRETE PAVEMENT , RIPRAP DR 
STABILIZED BASE . THE BLOC KED OUT AREA WILL BE 
FILLED \/ITH POL YE THY _ENE FOAM 15 POUND DENSITY I. 
SEE SHEET 3 OF 3 FOR BLOCK-OUT DETAIL. 

2 . FO"l AOO:TIONAL DETAILS ON REINFORCEMENT MEMBER 
QUANTITIES A\JO THE \✓ IDE FLANGE BE/\M 
SEc SHEET 2 OF 3. 

3. REPLACE 6 INCH LIME -RcATMENT AND 6 INCH 
CE~ENT TREATMENT WITH CEMENT STABILIZED BACK 
FI LL AT STRUCTURES WIT~ CEMENT STAB! IZF O 
BAC<FILL EMBANKI/ENT. SEE " CEMENT STAB:LIZED 
BAC<FILL EMBANKI/ENT" STANDARD SHEET FOR DETA ILS. 

4. 12 INCH CEl"ENT STABILIZED BACKFILL MAY B':: 
SU9S-ITUTED FOR 12 INCH CTB . AT CCNTRACTOR'S 
OPTION.ON APPLIC/\BLE STRUCTURES WIT~ CEMENT 
STABILIZED BACKF!_L EMBANKMEtlT. 

CTB - CEME~T TREATED BASE 

LTS - LIME TREATED SUBGRAJE 

CRCP CDNTINUOUSL Y RElflFORCED CONCRETE PAVEMENT 

JRCP - JOINTED REINFORCED CONCRETE PAVEMENT 

ASB - /\SPHALT STABILIZEC B~SE 

T - ~AVEMENT THICKNESS 

BEGIN DR ENO BRIDGE 

OR ROAOwAY PAVEMENT 

20' - 0' MI\J 

EDGE OF SUPPORT SLAB 

2' SAvl CUT 

3' 

DETAIL B 

BARS A IQ 18' C-C 

BARS B @ 18 ' C- C 

FOR MORE OETAILS 
A~O L:'1ITS OF PAY 
FOR CT3 & LTS SEE 
A3UTMENT BAC<FILL 
DIAGRAM DETAIL 
O\J SHEET 2 OF 3 
OR THE PAVE"IENT 
JUNCTURE DETAIL 5 
AS 51 IOWN IN PLANS. 

I
~ Texas Department o-" Transportation 

llouston District 

WIDE FLANGE PAVEMENT 
T[8MINALS 

FOR COl~TINLOLSL Y & JOINTED 
RE : NFORCED 

CONCRETE PAVEMENT DETAILS 
<FOR USE AT BRIDGE END OR PAVEMENT TERMINUS> 

WFPT 
STDB - 3. DGN DN: TxDOT o , TxOOT o·II' : TxOOT ci; , TxDOT 

©rxDOT ZO\ 4 illSTR!CT FED REG PROJECT NO. MJGl·HfAY 

REVISIONS HOU 

COUNTY CONTROL SECT ~OB SHEET 

70 

S TDB-3 



!' ASB 

j: 
BCND BREAKER 

0 

ROADWAY PAVEME~T jRCP AND/OR CRCP 

LIMIT OF PAY FOR I' ASB BONO BREAKER AND 

5'CEMEN- TREATED BASE 1~0-E 41 

LIMIT OF PAY FO'l 
5 ' LIME TREATED SUBGRADE INCTE 41 

12' CTBISEE NOTE 4 & 51 

6' CTBISE E NOTE 31 

5 ' L TS ISC:E NOTE 31 

NCTE: 

BRIDGE 

SEE DETA I L C 

ADDIT:ONAL 5' L TS 
IF ADJOI~!NG IS 
ROADWAY PAVEME~T. 

¼ 
CONFORMS TO ROADWAY 
CROS S SLOPE r CHANGE :N CROSS 

SLOPE 

TOP OF BEAM 

3/is 
¾'DIA x s· s-ucs@ 9 • c - c 

ITYPICAU SEE DE TAIL D 

WIDE FLANGE DETAIL 

5' 

TrE CEMENT STAB. 3ACKFILL SHALL STABILIZED 
BACKFILL SEE BRIDGE ABU T DE I AILS I½" 

CCVER AN AREA ALONG THE BRICGE Wl~GS 
A~D nBUTMENT BAC <WALL UNLESS 
OTHERWISE SHOWN IN THE PLA~S. 1l::: 

BACKFILL DIAGRAM 

3' 

2' CLR. 

TYP. 

1 
NORMAL 

NORMAL 

FACE OF ABUT 

BACKWALL 

SEALED EXP, 
JOINT OR 
AR"IJR JOINT c===~~======i====~~_;~~- 3- ' 5 BARS !CONT> <D 

BARS D il 6' C-C 

DETAH C 

' 5 !l 12 ' :J;C. 
UNLESS OTHERvilSE 
SHOWN I~ T~E PLANS 
(FOR AODIT IONAL 
INFORMATION SEE 
THE BRIDGc ABuTMENT 
BACKWALL DE TAILS> 

!SHOWING AJDITIONAL 'lEINFORCEMENT FOR ROADWAY P/WEMENT WITH 
SFAL El EXPANSION JOINTS OR ARMOR JOINTS AT ABUTl"ENTS.I 

® THE ADDITIONAL STE EL REQUIRED 
BY THE ABCVE DETAIL ' C' SHAL L 
NOT BE PAID FOR DlrlECTLY , BUT SHALL 
BE CONSIDERED INCIDENTAL TO THE 
ITEM. 'CONCRETE PAVEMENT'. 

SLEEPER i CONCRETE 

SLAB L REINFORCING 

SuPPORT i CONCRETE 

SLAB L REINFORCING 

12" CEMENT 

ITEM 

STEEL 

STEEL 

TREATED BASE 

1· -11 · 5' 

BARS B (~4) 

12' 

I 

18' 

I~ 
T/2+ 7' 

BARS C ( ~4 ) 

18' 

7 
1- 4 ½' 

_j 

B~RS D ( ~5 ) 

¾ "DIA x B's-uos 
TYPICAL 

NOTE : 
STUDS SHALL BE ELEC - RI: ARC E~D W[LO[D 
WITH COMPLETt: FUSION. /lNY STUD WHICH IS 
DISLODGED IN SHIPPING OR CAN BE DISLDOCED 
Bv HAMMER S~ALL BE REPLACED. 

DETAIL D 

TABLE OF BEAM SIZES 
PAYC:MENT 

THICKNESS 

B' - 9 ½" 
10' - 11 ½' 

12' - 13' 

14' & 15' 

WIDE FLANGE BEAM 
DESIGNAT!JN 

Wl 4 X 58 

Wl5 X 89 

WlB X 97 

W21 Xlll 

EST !MATEO OUA'HIT:ES !FOR CON TRAC TOR'S :NFORl"AT ION O\JL.Y) 

PAVEMENT TH:CKNESS 

B' THRU 10' 10 ½" THRU 12' 12 ½' THRU 13' A' 15' 

0 .40 CY /LF 0.40 cv /LF 0.40 CY /LF 0. 4 0 CY /LF 0.40 CY /LF 

49.1 LBS/LF 4 9.3 LBS/LF 49.5 LBS/LF 49. 7 LBS/LF 4 9.8 LBS/LF 

0 .09 CY/LF 0.09 cv /LF 0.09 CY /LF 0.09 CY/LF 0.09 CY /LF 

5 .3 LBS/LF 5.4 LBS/LF 5.5 LBS/LF 5 .6 LBS/LF 5 .5 LBS/LF 

1.95 CY/LF !BASED ON JOINTS BEl~G \JORMAL TO THC: PAVEMENT CENTERLINE! 

LWIT FCR 
PROTECTION 
svSTEM II 
PRIME COAT 

5. -HIS STANDARD WILL BE USED WITH SPECIAL 
SPEC:FICATION 'CONCRETE PAVEMENT TERMINALS '' 
THIS ITEM WILL BE MEASURED BY H -- E Ll~EA'1 

FOOT OF WIDE FLANGE BEAM COMP _E - E IN PLACE . 

WIDE FLANGE BEAM, SUPPORT SLAB , S~EEPER SLAB, 
12 INCHES OF CEMENT TREATED BA SE, POLYETHYLENE 
BONDBREAKER AND ANY EXCAVATIO~ NE:ESSARY WILL 
NOT BE PAID FOR D:R~CTLY, BUT w:Lc BE CON
SIDERED SUBSIDIARY TO SPECIAL SPECIFICATION 
ITEM, "CONCRE-E PAVEMENT WIDE FLANGE TER\11NALS". 

7. POL YETHYI FNE FOAM 15 POL,NO DENSITY I. SAW CUTS. 
EXPqNSION JOINTS, EPOXY CCATEO DOWEL AND 
C: XPANSION JOINT MATERIALS WILL NOT BE PAID 
FOR DIRECTLY BUT SHALL BE CONS : OERED INCIDENTAL 
TD THE ITEM 350. 

8 . THE CON:RETE PAVE"IENT . 1 INCH ASB BONOBREAKER . 
5 INCH PORTLAND CEMENT TREATED BASE AND 5 IN~H 
LIME TREATED SUBGRADE WILL BE PAID FDR UNCER 
TH E APPROPRIA-E BID ITEMS. 

9. SHEAR CUTTING OF COWEL BARS IS PROHIBITED. 

10. EPOXV COATl~G OF DOWEL BARS PER SPECIFICATION 
ITEM 440. 

11. CEMENT STABILIZED BACKFILL IS REQUIRED AT 
ALL ABUTMENTS . 

CTB - CEMENT TREATED BASE 

LTS - wmE Tl11l:MEEJ)SfJ8 B81<rlEl E 

CRCP - CONT:NUOLSLY REl~FORCED CONCRETE P~VEMENT 

JRCP - JOINTED REINFORCED CONCRETE PAVEMENT 

ASB - ASPHALT STABILIZED BASE 

T - PAVEMENT THICKNESS 

TOP CF SLEEPER SLAB 

'1 
'1 

WIDE FLANGE PAINTING DETAIL 
SEE 'TABLE OF BEAM SIZES ' 

~ Texas Department of Transportation 
I Hwston District 

WIDE FLANGE PAVEMENT 
TERMif'IALS 

FOR CONTINUOUSLY & JOINTED 
REINFORCED 

CONCRETE PAVEMENT DETAILS 
IFOR USE AT BRIDGE ENO OR PAVEMENT TERMI\JUS> 

WFPT 
FILE : STDB -- 3. DGN ON , TxOOT Cl( : TxDOT o,r, TxDOT CK : TxDOT 

©TxDOT 2014 
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LIMIT OF PAYMENT FOR J.R.C.P. AND/OR C.R.C.P. BRIDGE 

20' 

I[ :I ½';ORF-ENJQJQTNIISE6BlErn:JlAH El~--+-------1--~ 

SHOULDER 

WIDE FLANGE B=:AM --

I 

FACE OF ABUTMENT 
BACKWALLIFOR BRIDGE) 

-EXP.JT. 

PER~ISSlBL=: LDNGITUDINAL JT. 

f---EXP.Jr 

----(i_ ROADWAY -----------+---jjj----+----\---------

\ 20' 
I \I 

WIDE FLANGE BEAM --

PERMISSIBLE LONGITUDINAL J T. 

\ 
WIDE FLANGE BEAM - -

>---EXP.JT. \ 

Sf-DUI CER \ 
c_ I Y?°OPEN JOINT !SEE DETAIL El I 

PLA~ 
SHOWING OPEN JOINT LAYOUT 

¢::J 
¢::J 

¢::J 
¢::J 

<=> 

~ WF BEAM I7 ERl~INAL ANCHOR JOINT! 

1 ½"WIDE x !'DEEP BLOCK-JUT 

FOR CLASS 4 OR 5 JOINT SEALER 
SEE DETAIL A SHEET 1 OF J 

w~ BEAM 

I 

LIMIT OF PAYMENT FOR 

J.R.C.P. ANO/OR C.R.C.P. 

4_ 1 ½"OPEN JOINT !SEE DETAIL El 

SHOULDER 

WIDE FLANGE BEAM - -

PERMISSIBLE LONGITUDINAL JT. 

221' 20' 

---EXP.JT. 

FOR THE ADJACENT PAVEMENT INFORMATION 

SEE THE ROADWAY PLAN AND PROFILE SHEETS 

¢::J 
¢::J 

¢::J 
¢::J 

--------lr_ ROADWAY-----+----++<----+----+--------

PERMISSIBLE LONGITUDINAL JT. 

SHOULDER 

4_ 1 ½'OPEN JOINT !SEE DETAIL El 

PLAN 

~FOR THE PAVEMENT 
TERMINUS SEE THE 
PAVEMENT JUNCTURE 
DETAILS SHOWN IN 
THE PLANS 

SHOWING □PEN JOINT LAYOUT 

~ WF BEAM 

LIMITS OF JOiNT SEAL 
SEE DETA:L A OR B ON SHEET 1 OF J - m 

I r rnce 
OF PVMNT 

½'BLOCK-OUT x FULL HEIGHT FOR ¾"END PLATE 

I 
AND/OR EDGE OF CQ:>JNG / I 

- EDGE OF PVMNT AND/OR EDGE OF COPING 
EDGE OF ¾'END PLATE ITYPICALI 

EDGE OF ¾"END PLATE ITYPICALI 

I -RAIL ATOP COPING 

TOE OF RAIL 

FILL WITH POLYETHYLENE FOAM 15 LB DENSITY! 

I -/ 
I I 
FACE OF RET WALL I 

COPING -

f--

I RAIL 

I 

• I I • 1 ½"OPEN JOINT ]"I COPING & RAIL 

PLAN SHOWING OPEN JOINTS & BLOCK-OUT 

I 
ATOP 

TOP OF TRAFFIC RAIL 
• I I • 1 ½'CPEN JOINT IN RAIL, COPING & PVMNT 

TOP OF PVMNT & COPING 

TOP CF SLEEPER SLAB 

I 
1/z"BLOCK-OUT x FULL HEIGHT FOR ½'END PLATE 

FILL WI-H POLYETHYLENE FOAM 15 LB OC:NSI~Yl 

I 
'--¾'END PL 

I 
RETAINING WALL 

0 
ELEVATION SHOWING OPEN JJINTS & BLOCK-OUT 

COPING 
I 

I 

f- (/) 

z (/) 

w w 
L z 
w " > ~ <I I (]._ 

f-

-

f-

a: 
w [lJ 

(]._ <I 
w _j 

w (/) 

_j 
(/) 

COPING -

-I I COPING 

I I I 
FACE OF RET WAI.I I 

I 
I -----II 

LIMITS OF CLASS 4 OR 5 JOINT s=:ALANT -
IN RAIL AND COPING 

. I I. SEAL OPEN JOINT IN COPING & RAIL 

PLAN SHOWING JOINT SEALANT 

TOP OF TRAFFIC RAIL 
• 1 1 • 1 ½'SEALAW IN RAIL. COPING & PVMNT 

I 

f---------------~ 

LIMITS OF CLASS 4 JR 5 JCINT SEALANT 
IN RAIL ANO COPING 

I TOP OF PVMNT & COPING 

I 
TOP OF SLEEPER SLAB 

-

>-----~ 

RETAINING WALL 

ELEVATION SHOW:NG JOINT SEALANT 

DETAIL E 

f-
z 
w 
;,: 
w 
> 
<I 
(]._ 

f-

COPING 

I 
a: 
w 
(]._ 

w 
w 
_j 
(/) 

(/) 
(/) 

w 
z 

" LJ 

S: 
f-

[lJ 

<I 
_j 
(/) 

SHOWN© WIDE FLA~GE ~ ALL OTHER JOINTS SIMII AR 

SHEET 3 OF 3 

I
~ Texas Department of Transportation 

Houston District 

WIDE FLANGE PAVEMENT 
TERMINALS 

FOR CONTINUOUSLY & JOINTED 
REINFORCED 

CONCRETE PAVEMENT DETAILS 
IFOR LJSE AT RETAINING WALLSl 

WFPT 
F:LE, STDB-J. DGN °'' TxDOT I "' TxDOT I ow. TxDOT I c,, TxDOT 

©TXDOT 2014 
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Fork latch 
wi t1 I ock 

Corner or 
end post 

Variable-width 
pedestricn opening 

18" dio. 
min. 

Gate post 
(See toblel 

** Thickness equa I to 
thickness of gate 
fra~e, or greater 

** At ol I gate 
corners 

TYPICAL BOTTOM 
GATE HINGE 

GATE (TYPES 

Single 
Inclusive 

Pul I 
post 

max 

Note: 

Line 
Pu I I post 
post 

--i" <' ,"' 
() 00/ () 

<_; " 
<_; 

I IO' IO' I I IO' I 
max 

TY~ICA~ CABLE AND POST ARRANGEMENT 

Variable-width ve~:cular opening 

12" d ia. 

rod 

Typical catch 
block 

#9 gcuge 
2" mesh 

Typical 
bottom _, 
gate h;7ge 

~J 
Al I concrete footings shal I be c~owned 
a m;nimum 1'' above the existing ground. 

18" dia. 
min. 

** '/," m;n PL 

Gate frame and 
socket bo I I for 
bottom gate hinge 

AND SIZESl 

Double 
Inc I -.JS i ve 

CHAIN-LINK BA~RIER FENCE (6 "1. l 
Foundotio~ designs shown are ''ml7"mu~s' for a 6 ft. fence . 
Tailer fe:1ces may require larger fcundation designs. 

Coble 

3/a" D carriage ~inimum 1" wide x 1/a" 
bolts and nuts, thick stretcher-~ar bend 
or equa I. 

TYPICAL 
STRETCHER-BAR BAND 

Pu I I 
post 

<' 
'½/ 
" 

IO' 

10' 

Malleable-iron COD 

*Slack span for fabric 

wire 

Galvarized Steel Pipe 

Chain-I ink fabr:c 
# 9 gouge, 2" mesh 
(Knuckled finish top 
& bottom! 

IO' 

Stretcher-bar 
bands(5 approx. equal 
spaces) (See detoi I l 

.· Line Post; 2'' nom. Dia. . . 
%" coble 
w:th turn
buckle 

Galvanized Steel Pipe 
Corner Post; 2 1/2 " nom. Di a. 
ASTM F1083; Schedule 40 

#7 gauge tension 
w·re; Ties at 12" 
ctrs. not less 
than #10 gouge 

• ASTM FIOB3; Schedule 40 • ~ 
._- 13.651b/ftlB 1/2 ft :': length! I, 

•• · (Spaced at 10 ft max.) ~ ...o 

15. BOlb/ftl 10 ft:': length 

t, 

Foo-ing 

J~ 12' d;o. 

18" Gia. 
mir . 

Stretcher-Dor 
band 

Fitting and bolt 
as aporoved by 
the Engineer 

18" di a. 
min. 

18" dia. 
min. 

GENERAL NOTES 

1. Items t,ereon shal I conform -o Item 550, "Chain Link Fence." 

2. Typ i ca I i nsta I I at ion p I on may vary as shown e I sewhere on tre p I ans or as 
directed by the Ergineer. Location of gates shown elsewhere on plars. 

3. Gate-frame rrembers shal I be bolted, at frame corners, to joi7t fittings 
with four /z" bolts per joint. 

4. A I I cab I e connect i ans are to be rncde with two % " ccb I e c I amps . 

5. A I I pu I I posts and end posts and their foundations sho I I have tre same 
respective dimensions os those shown for corner post. 

6. A I I pu I I post si-ia I I be furnished with two stretcher bars. 

7. One end o~ each tJrnbuckle may be attached direc~ly to fittings wit~ 
a clevis. 

8. Concrete foot i n:Js are to be crowned at t:e top to shed water. 

Up to 6' Up to 12' 

I 
TERMINAL POST DETAIL ~- Design 

Division 
Standard 

Over 6' to 12' Over 1 2' 
Over 1 2' to 1 8' Over 26' 

Over 18' Over 

GATE FRAME (WE I GHT) GATE POST 

SIZE WT. /LIN. Fr. SIZE 

I '/2" nom dia. 2. 72 Lbs. 2 /2" nom dio. 
or eq-.JCI or equal 

3 '/z" nom dia. 
or equal 

6" nom dio. 
8" nO'n dio. 

to 26' 
to 36' 

36' 

!\EIGHT! 

WT. /LIN. FT. 

5. 79 Lbs. 

9. 11 Lbs. 

I 8. 97 Lbs. 
2~. 70 Lbs. 

"OPTIONAL" 3 WIRE '15" 
BARBED WIRE ARf.t 

Barbed wire arm related ite~s shal I 

conform to !terr 550, ··craln Link Fence.'' 
FABRIC & TENSION WIRE 
DETAIL, •OP & BOTTOM 

I Texas Department of Transportation 

CHA:N LINK FENCE 

CLF-10 
FILE: clfl0.dgn DN= TxDOT CK: AM ow: BD CK: VP 

©TxDOT 1996 CONT SECT JOB HIG'iflAY 

REVISIONS 
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RETAINING WALL A 

Beginning chain WALL-A description 
Feature: Struc_Wal IHariz 

Curve WALL-A_l 
P. I. Station 10•83. 85 
Delta 1· 28' 51. 94" 
Degree o· 52' 59. 56" 
Tangent 83.8518 
Len9th 167.6943 
Radius 6,487.2083 
External 0.5419 
Long Chord 167.6897 
Mid. Ord. o. 5419 
P. C. Station 10•00.00 
P. T. Station 11•67.69 
C. C. 
Bock N 22· 53' 17. 99" E 
Ahead N 24" 22' 09. 94" E 
Chord Bear N 23" 37' 43. 96" E 

Curve Data 
•----------• 
N 13,787,233.1153 

CRTl 

N 13,787,155.8656 
N 13,787,309.4963 
N 13,784,632.7546 

E 

E 
E 
E 

Course from PT WALL-A_l to 755 N 24" 22' 09. 94" E Dist 531.2420 

Point 755 N 13,787,793.4068 E 3,081,841.2629 Sta 

Ending chain WALL-A description 

RETAINING WALL B 

Beginning chain WALL-B description 
Feature: Struc_Wal IHoriz 

Curve WALL-B_l 
P. I. Station 10•83. 51 
Delta 1· 28' 51. 94" 
Degree o· 53' 12. 56" 
Tangent 83.5104 
Len9th 167. 0115 
Radius 6, 460. 791 7 
External 0.5397 
Long Chord 167.0068 
Mid. Ord. 0.5396 
P. C. Station 10•00.00 
P. T. Station 11 •67. 01 
C. C. 
Bock N 22· 53' 17. 99" E 
Ahead N 24' 22' 09. 94" E 
Chord Bear N 23' 37' 43. 96" E 

Curve Data 
*----------* 

N 13,787,222.5264 
CRT> 

N 13,787,145.5912 
N 13,787,298.5963 
N 13,784,632. 7546 

E 

E 
E 
E 

Course from PT WALL-B_l to 756 N 24' 22' 09. 94" E Dist 531. 2420 

Point 756 N 13,787,782.5068 E 3,081,865.3259 Sta 

Ending chain WALL-B description 

RETAINING WALL AB 

Beginning chain WALL-AB description 
Feature: Struc_Wal IHoriz 

Point 761 N 13,787,793.4068 E 3,081,841.2629 Sta 

Course from 761 to 762 S 65' 37' 50. 06" E Dist 26. 4167 

Point 762 N 13,787,782.5068 E 3,081,865.3259 Sta 

Ending chain WALL-AB description 

3,081,587.4638 

3,081,554.8508 
3,081,622.0626 
3,087,531.2864 

16•98.94 

3, 081, 611. 66 78 

3,081,579.1875 
3,081,646.1257 
3,087,531.2864 

16•98.25 

10•00.00 

10•26.42 

RETAINING WALL C 

Beginning chain WALL-C description 
Feature: Struc Wal IHoriz 

Paint 851 N 13,787,878.5763 E 3,081,879.8427 Sta 

Course from 851 to PC WALL-C 3 N 24" 22' 09. 94" E Dist 333.9494 

Curve Data 
•----------* 

Curve WALL-C 3 
P. I. Station 13•73.25 N 13, 788,218.5750 
Delta 1" 33' 24. 76" CLTl 
Degree 1" 58' 50. 30" 
Tangent 39.3048 
Len9th 78.6048 
Radius 2,892. 7917 
External 0.2670 
Long Chord 78.6023 
Mid. Ord. 0.2670 
P. C. Station 13•33. 95 N 13, 788, 182. 7721 
P. T. Station 14•12.55 N 13,788,254.8053 
c. c. N 13, 789,376.3912 
Back N 24" 22' 09.94" E 
Ahead N 22· 48' 45. 18" E 
Chord Bear N 23' 35' 27. 56" E 

Ending chain WALL-C description 

RETAINING WALL D 

Beginning chain WALL-D description 
Feature: Struc Wal IHoriz 

E 

E 
E 
E 

Point 857 N 13,787,867.6763 E 3,081,903.9058 Sto 

Course from 857 to PC WALL-D 3 N 24" 22' 09. 94" E Dist 333.9494 

Curve Doto 
•----------* 

Curve WALL-D 3 
P. I. Station 13•71. 10 N 13,788,205.7092 
Delta 1' 27' 29. 13" <L Tl 
Degree 1' 57' 45. 78" 
Tangent 37. 1467 
Length 74.2895 
Radius 2,919.2083 
External 0.2363 
Long Chard 74.2874 
Mid. Ord. 0.2363 
P. C. Station 13•33. 95 N 13, 788,171.8721 
P. T. Station 14 •08. 24 N 13,788,239.9254 
C. C. N 13,789,376.3912 
Bock N 24' 22' 09.94" E 
Ahead N 22' 54' 40. 81" E 
Chord Bear N 23' 38' 25. 37" E 

Ending chain WALL-D description 

RETAINING WALL CD 

Beginning chain WALL-CD description 
Feature: Struc_Wal IHoriz 

E 

E 
E 
E 

Point 759 N 13,787,878.5763 E 3,081,879.8427 Sta 

Course from 759 to 760 S 65' 37' 50.07" E Dist 26.4167 

Point 760 N 13,787,867.6763 E 3,081,903.9058 Sta 

Ending chain WALL-CD description 

10•00.00 

3,082,033.8543 

3,082,017.6364 
3,082,049.0934 
3,079,382.5810 

10•00.00 

3,082,057.0268 

3,082,041.6994 
3,082,071.4883 
3,079,382.5810 

10•00.00 

10•26.42 

7 5 5 0 0 

REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

SHEET 1 OF 1 

RETAINING WALL 
ALIGNMENT DATA 

PROJECT 
NUMBER 20219x 

F-20607 

DESIGNED BY: DATE: 3/15/2023 

CHECKED BY: 

DRAWN BY: SHEET NO.: 74 
CHECKED BY: nu,_ ____________________________________________________________________________________________________ _._ ______ ,__ ___ ,__ ________ ._ ____ _, 

C:\AIG-Projectwise\AIG Technical Services LLC\2106_FBP,wy_BW8_Rocip\07 _CAD_GIS\02_Sheets\20219x_FBC_AIG_RW_HA_01 .dgn 
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TOP OF AWBA \L L -\ ,/ 
BEGIN RET WALL 

.................... EL • 79 . 74' ........ ': .. .................... ,__.+,j ............. , 

TOP OF WALL \ 

BE GIN . RET WALL CD \ 
STA 10•00. 00 
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TIE TO RETA INING ~ ~tJ~~~,,::::-...;-i TIE TO RETA INING ! - STA 10•26. 4 

AT RET WALL . WALL B UNDERDRAIN : l" 62 · 75 
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NING 
DRAIN 

LOWLINE 

u i::; :'j TOP OF LEVE LING PAD . FL OWLINE : UTI LITY NOTES : 
~ _, ,w O. 11/. MIN EXISTING UTILITIES ARE BASED ON BEST AV AILAB LE INFORMATION , 
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CON TRACTOR TO FIEL D VERI FY LOCA TI ONS PRIOR TO CONSTRUCTION. 
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C 
0 

MSE Retaining Wa l I 

RETAINING WA LL A 

RETAINING WALL 3 

RE-AINING WALL AB 

i?~ RETAINING WALL C 

~ ~ RETA]NING WALL J 

Begin Station End Stat ion 

0 0 

10·00.00 16·98 . 94 

10 •00.00 16·98. 25 

10•00.00 10•26.42 

10·00.00 1 4 • 12 . 55 

10•00 . 00 13·62.94 

Retained Soi I 
Fr i C I ion Ang I e 

0 

30 

30 

30 

30 

30 

WALL 

~oundation 
Soi I 

Friction Angle 

0 
30 

30 

30 

30 

30 

SUMMARV 

Ground 
I1lprovemenl 

0 

N/A 

N/A 

\I/A 

N/A 

N/A 

\1in Earth Min Wal I Uncerdrcin Drawdown Bench 
Reirforcement Embednent Required Ana l ys · s Width 

Length 0 ® ® ® 0 
o. 7-1 cs. o· MINI 2 FT YES N/A 2 FT ITYPI 

0. 7-1 CB. O' MINI 2 FT YES N/A 2 F- ITYPI 

1 2 . 5' 2 FT YES NIA 2 F- ITYPI 

0. 7-1 c8. o· MINI 2 FT YES N/A 2 F- (TYPI 

0. 7-1 CB. O' MINI 2 FT YES N/A 2 F ITYPl 

~~ RE - AINING WALL CD 
~!~ 1---------------------+-------------i-----i--------+-------------j-----j--------+-------------j---------+-------------j---------+-------------j-------------7 

10·00.00 10·26.42 30 30 \I/A 11. 5 ' 2 FT YES N/A 2 F- (TYPI 

t ... :J 
s,o~ l---------------------+-------------j-----j--------+-------------j-----j--------+-------------j---------+-------------j---------+-------------j-------------7 
3:'-- ~ 

o"- ~ --------------------l--------------1-----1---------l--------------1-----1---------l--------------1---------+------------l---------+------------l----------------i 
~~~ ~ --------------------l--------------1-----1---------l--------------1~--------+--------------j---------+------------j---------+------------j----------------j 
~ ~-~ 1--------------------+--------____j____j ________ +--------____j-----,--------+--------____j---------+-------------i---------+-----------f-------------7 

"--

~ ~] 1--------------------+--------____j____j ________ +--------____j---------+--------____j---------+-----------f---------+-----------f-------------7 
~g~ l--------------------+--------____j____j--------+--------____j---------+--------____j---------+-----------f---------+-----------f-------------7 
0.. ~"' 
~~~ l--------------------+---------f---------+-------------lf---------+-------------if---------+-------------i---------+-------------j-------------7 
·c ~ ~ 1--------------------+---------f---------+---------f---------+-------------if---------+-------------i---------+-------------l---------------, 
~ ~~ 
"Q,1-- C l--------------------+---------f---------+---------f---------+-------------jf---------+-------------j---------+-----------f-------------7 
CO~ 

~~~ 1--------------------+---------f---------+---------f---------+-------------if---------+-------------i---------+-------------j---------------, 
~!- V) 
' "' 1--------------------+---------f---------+-------------,f---------+-------------if---------+-------------j---------+-------------j---------------, (l}...: ,.._ 

~~~ 1--------------------+---------f---------+-------------if---------+-------------if---------+-------------j---------+-------------j---------------, 
1~~ 1--------------------____jf---------+-------------,f---------+-------------if---------+-------------i---------+-------------j---------+-----------------j .... v, C 

~~~ l---------------------+-------------,f---------+-------------if---------+-------------jf---------+-------------j---------+-------------j-------------7 
i::, 3: = 
~~~ l---------------------+-----------jf---------+-------------jf---------+-------------jf---------+-------------j---------+-------------j-------------7 
~~~ l---------------------+---------'f---------+-------------jf---------+-------------j-----j--------+-------------j---------+-------------j-------------7 &g_~ 
~ ~ ~ --------------------l--------------1-----1---------l--------------1-----1--------+--------------1'---------+------------j---------+------------j----------------j ·- 2~ 
~~~ ~ --------------------l--------------1-----1--------+--------------1-----j--------+--------------j---------+------------j---------+------------j----------------j "' -~ "0' C~<l, ~ --------------------+----------f-- --------+----------f----------+--------------jf----------+------------j---j---------+------------j----------------j 
ltl1-..C 

~20 ~ --------------------+----------f----------+----------f----------+--------------jf----------+------------j---j---------+------------j----------------j 
~' C 

~1--~ ~ --------------------+----------f----------+----------f----------+--------------j---j---------+------------j---j---------+------------j----------------j - ,._,, 
-~:~ 1--------------------+---------f---------+---------f---------+--------____jf---------+-------------if---------+-------------i-------------7 ex: (lJ "O C: 

~~~~ 1--------------------+---------f---------+---------f---------+--------____jf---------+-------------if---------+-------------i-------------7 
5i -~-~ 1--------------------+---------f---------+---------f---------+-------------if---------+-------------jf---------+-------------j---------------, 
~I-- "b:: 
- .-:::,__ 1--------------------+---------f---------+---------f---------+-------------if---------+-------------jf---------+-------------j---------------, a ~c 

Vertical ard 0 Indicate I imi-s for which tne stated soi I design requirerrents/ossump-io7s 
ore app l · cable. 

SPECIAL NOTES: 

2/24/2023 Hori,:ontol 
ControlP~ 

J ~ 

2· Min 

0 Re-o i 7ed and Fou7dot ion friction ang I e Ii sted shou Id be based en I oca I 
experience or measured/correlated l ong term strength values. 

0 Ind i cote if grou7d i 11p·ovement is reau ired o· no I requ i ·ed. If shown 
as required, refer to Ground lmproveme7t Detoi I (sl for additional 
informot · on. 

This sheet is to be f i I I ed out by -he WO I I 
des·gner of record at tiwe of plan preporotior1 
to provide soi I strength parameters for the 
design of t,e specified wal I s. 

I 
I 0 Indicate on toble rrinimum length and length -a-io required. The mini1lum 

The comp I eted sneet sha I I ::,e signed, sea I ed, 
and dated by a I icensed Professio,a l Engineer. 

+
r: 
Cl' 

Cl) 
I 

3' Min 
Drowdown 

. , I 

Select Backfi I I 
Re t c i ned So. I 

v ~igh Water Elevation 

v 

~ ,,,.,,.,,h'v,,,,,,.,,,,w, I/ Underdrain 

~--- 1~.::....~.J~-------+------~
1 

~-r (See retaining 

Fourdation l_Q_ wal I l ayouts> 

Soi I 
~Earth reinforce~ents 

default length of earth reinforcements shal I be either 8 " - 0" or 70% of 
the wal I height, whichever is greater. Wal I heig7t and design wal I 
height rray differ depend i ng on project geo11etry and loading conditions. 
\Jo·e: Wa I I he i g>-it at br · dge abutments is equa I to the di stance between 
the top of leve ling pod and finished grade at ·he bridge abutment backwol I. 

® Indicate if underdrain is required or 7ot reau · red. 

® Indicate if rapid drawdown analysis is required. \\\\\\\ :· 
if\ ... , ... \ ,. ·· 
1.__'..JGu ida7ce to wal I designer of record for dete·rr · nation of ninimum wal 1 ,'\'' _,.._\I- '·. 

embedment: Unless noted elsewhere in the plans, the mininum embedment -i$ •.v 
provided from the top of I eve I i ng pod to finish grade sha I I oe 1 · for ~ '-o~ . 
level ground where there is no potential for erosion or future ;;: ~ ·.;· -,:"~ · , _, .-
excavat i an or 2 ' for s I oping ground I 4 . OH: I. OV or steeper l or where Is 

1 
· -'-~ · · :;. 

there is potent i a I for removo I of soi I in fron - of the wo I I. . , ?, 

®Horizontal Bench widlh O ' base of wal varies. Use the fol lowing 7 5 5 0 0 :_ 
er i ter i a to es tab I i sh base width. a 
A=Z.0 ' Minfo1X>4 . 01 ~ ~ 
A ::: 4 . 0' Min for X < 4. --.=: , _§· 
App I i cab I e to both drowdown and d•y C07d it ion. ,:; ~ , ,,. ,c::-~- ·.-..: TYPICAL SECTION ~ ~ 

.. ,.., ,:._•·. :,...';::-
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LIMIT OF PAYMENT FOR JRCP OR CRCP 

FACE OF RETAINING WALL 

*wrDE FLANGE 

A 

BRIDGE 

SHOULDER 

FACE OF ABUTMENT 
BACKWALL 

>'-7'11-X'\\--- EXP . JT. * 

A 

LIMIT OF PAYMENT FOR JRCP OR CRCP BRIDGE 
FACE OF RETAINING WALL 

SHOULDER 
(IF APPL! CABLE) 

*wrnE FLANGE PAVT TERMINAL 
FACE OF 

A RETAINING WALL A 

L -- ,+- __ 
L----= G:_ ROADWAY 

+-,L----,,14--M-==1 
* WIDE FLANGE PAVT TERMINAL 

* WIDE FLANGE PAVT TERMINAL 

TYPICAL ROADWAY LAYOUT 
CONCRETE MEDIAN ANO SHOULDERS 

(AT SKEWED BRIDGES) 

65' - O" MINIMUM 

LIMIT OF PAY FOR CSB EMBANKMENT 

LONGITUDINAL SECTION A- A 

VOLUME 
(SEE NOTE 3) 

'-.__ t. ROADWAY 

LIMIT OF PAY FOR CEMENT ----~ 

FACE OF ABUTMENT 
BACKWALL 

STABILIZED BACKFILL EMBANKMENT 

SHOULDER 

FACE OF ABUTMENT 
BACKWALL 

0 . 7H 
(SEE MSRW-CSB 

STDI 

H 

FACE OF 
>----- RETAINING 

WALL 

SHOULDER 
(IF APPLICABLE) 

TYPICAL ROADWAY LAYOUT 
CONCRETE MEDIAN ANO SHOULDERS 

(AT NON-SKEWED BRIDGES) 

0, 7H 
(SEE MSRW-CSB 

STDl 

OVERALL ROADWAY WIDTH 

LIMIT OF PAY FOR CSB EMBANKMENT 0 . 7H 

TRANSVERSE 

(SEE MSRW-CSB 
STD) 

NOTES 

!.USE CEMENT STABILIZED BACKFILL EMBANKMENT IN 
ACCORDANCE WITH ITEM 132 AND HOUSTON DISTRICT - WIDE 
SPECIAL PROVISION 1132-001 ) . 

2.FOR ADDITIONAL DETAILS ON WIDE FLANGE PAVEMENT 
TERMINALS SEE "WIDE FLANGE PAVEMENT TERMINALS" 
STANDARD SHEET. 

3.FOR ADDITIONAL DETAILS ON RETAINING WALLS SEE 
"MECHANICALLY STABILIZED RETAINING WALL - CEMENT 
STABILIZED BACKFILL" MSR W-CSB STANDARD SHE ET. 

CRCP - CONTINUOUSLY REINFORCED CONCRETE PAVEMENT 
CSBE - CEMENT STABILIZED BACKFILL EMBANKMENT 
EXP JT - EXPANSION JOINT 
H - HEIGHT OF RETAINING WALL 
JRCP - JOINTED REINFORCED CONCRETE PAVEMENT 
MSRW - MECHANICALLY STABILIZED RETAINING WALL 
PCTB - PORTLAND CEMENT TREATED BASE 

* 

H 

LIMITS OF REINFORCED VOLUME !CEMENT 
STABILIZED BACKFILL) . THIS VOLUME IS 
PAID UNDER ITEM 132 -6006, EMBANKMENT 
!FINAU IDC) ITY Cl . 

LIMITS OF CEMENT STABILIZED BACKFILL 
EMBANKMENT. THIS QUAN TITY IS PAID 
UNDER ITEM 132-6035 , EMBANKMENT IF !NAU 
IDENS CONT) (TY El ICSBEl , 

LEGEND 

THIS APPLIES ONLY WHEN WIDE FLANGE 
TERMINALS ARE USED ON APPROACHES TO 
BRIDGES. IF NOT USING THIS SYSTEM, 
SEE APPROACH SLAB DETAI LS ELSEWHERE 
IN THE PLANS. 

~ Texas Department of Transportation 
I Houston District 

CEMENT 
STABILIZED BACKFILL 

EMBANKMENT 
(FOR USE WITH RETAINING WALLS 

- ~ AT BRIDGE ABUTMENTS) 
:. ::;.. 

l 1-----~_C_S~B~E_-_RW~-~----1 

-
:..~ 

- ~,:· 

FILE : STDB-6. dgn 
©TxDOT 2014 

REVISIONS 

ON : 

DIST 
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I 

" f-
I 
Cl 

w 
I 

I 

" f-
I 
Cl 

w 
I 

COPI NG 

FLAT FRONT FACE 
OF WALL WITH 
EXPOSED AGGREGATE 
FINISH UNLESS 
OTHERWISE NOTED. 

FRONTAGE 
ROAD 

ROADWAY SURFACE 

r-----------,---7 ~ LIME TREATMENT 

RE I NFORCED:j::): 
VOLUME 

lMBANKMENT 

MATER]✓ 

~~~A~6Tku~~~u * * 
~ 

NOT E: LEVEL - UP CONCRETE AND EXPANSION JOINT 
MATERIAL SHALL BE INCLUDED 
IN THE COST OF THE RETAINING WALL 

LECAST WALL PANELS WIT H 
SHAPES ANO SOIL REINFORCE
MENT IN ACCORDANCE 
WlTH MANUFACTURER'S 
DETAIL S,APPRDVED BY 
TXOOT ANO LISTED IN THE 
SPECIFICATIONS.

1 
f-
I 
Cl 

w 
I 

f-
z 
w 
::;c 
~ 

"' Q_ 

BOTTOM 
OF COP[NG 

~ 
rr 
"' Vl 
Vl 
w 
u 
w 
z 
Vl 

"' 
Vl 
w 

EXP JT MAT'L 

LEVEL-UP CONCRETE 

TOP OF WALL 
PANELS 

Vl 
_J 

f- w 
Vl z 

"'"' u Q_ 

w rr _J 

Q_ ~ 
3c 

EXP JT 

LEVEL - UP 
CONCRETE 

COPING DETAIL 
CSHOW[NG LEVEL -UP 

CONCRETE & COP I NG) 

SEE RETAINING WALL 
LAYOUT FOR PAYMENT 
HEIGHT CONTROLS . 

REINFORCEMENT -J 
__J___J= = ==1~~i~t~c'-.---~~~-----,f--~--j 

$/4-@' PARAL LEL TO FlNISHED 
GRADE (USUAL) LEVELING PAO 

CCL B CONCl 

TRAFFIC RAIL 

VERTICAL & HORIZONTAL 
CONTROL PO I NT 

FLAT FRONT FACE 
OF WALL WITH 
EXPOSED AGGREGATE 
FINISH UNLESS 
OTHERWISE NOTED. 

* * *l'-0' 

FRONTAGE 
ROAD 

SEE NOTE "A" 

WIDTH = 0 .55H * 
WIDTH = 0.70H * 

TYPICAL SEC TION 
(WALL AT BOTTOM OF SLOPE) 

ROADWAY SURFACE 

REINFORCED++ 
VOLUME 

L EVELING PAO CCL B CONCl 
UNDERDRAIN 

<SEE DETAIL> 
<LOCATION WITHOUT 
FOUNDATION 
IMPROVEMENTS> 

ELEVATION 

BASE 

NOTE "A" : 
COMPACT THE SO IL UNDER THE LEVELING PAD ANO THE 
REINFORCED VOLUME INCLUDlNG A MINIMUM OF TWO <2) 
FEET IN FRONT OF THE LEVELING PAO TO A M[NIMUM OF 
9 8 % OF THE MAXIMUM DRY DENSITY . AS PRESENTED IN 
TEST MET HOD TEX-114-E . THE DENSITY TESTING OF THE 
SOIL WILL BE OUTLINED IN TEST METHOD TEX-115-E. COST 
OF THIS COMPACTION WILL NOT BE PAID FOR DlRECTL Y 
BUT IS INCIDENTAL TO THE UNIT PRICE BID FOR 
BID FOR 'RE TAINING WALL.' 

NOTE "B" : 

t~□- ~OT EXTEND 
ANY LIME TREATMENT 
TO BE IMMEDIATELY 
ABOVE REINFORCED 

ll VOLUME 

WHEN BACKF[LL DOES NOT COMPLY WITH pH 
ANO RESISTIVlTY REQU IREMENTS, USE EPOXY 
COATED METALLIC REINFORCEMENTS. ALSO EPOXY 
COAT CONNECTION HARDWARE USED WITH EPOXY 
COATED REINFORCEMENTS. USE EPOXY CONFORMING 
TO THE REQUIREMENTS OF THE lTEM, "EPOXY.' 
THIS WORK WILL NOT BE PAID FOR DIRECTLY, BUT 
IS CONSIDERED INCIDENTAL TO THE UNlT PRICE 
BID FOR 'RETAINING WALL ' . 

LEMBANKMENT 

MATER/ 
* THE CONTRACTOR HAS THE OPTION OF PROVIDING 

l 

A REINFORCED VOLUME WlT H TWO DIFFERENT WIDTHS 
(0.55H BUT NOT LESS THAN SlX FEET AND 0.70H 
BUT NOT LESS THAN ElGHT FEET>, OR WITH A CONSTANT 
WIDTH EQUAL TO 0 .70H BUT NOT LESS THAN EIGHT 
FEET AS SHOWN. 

SMOOTH 

3'-5' 

. 
. 

. 

··· •.···· ~ .· 

·.·'(J 
EL EVATION 

SMOOTH FINISH 

¾· +/-

BEVEL EDGES 

EXPOSED AGGREGATE ~ 
FINISH <USUAL> - - ~ 

SECTION A-A 

MAP OF TEXAS EMBLEM 
(FOR NON - GREEN RIBBON PROJECTS ONLY) 

FORM MAP OF TEXAS EMBLEM INTO A WALL PANEL NEXT TO 
EACH BRIDGE ABUTMENT . PLACE THE EXACT LOCATION OF EACH 
EMBLEM AS APPROVED BY THE ENGINEER. THE COST OF FORMING 
THE EMBLEMS WILL NOT BE PAID FOR DlRECTL Y. BUT lS CONSIDERED 
INCIDENTAL TO THE UNIT PRICE BID FOR 'RETAINING WALL ". 

STRAPS CUSUAU 
REINFORCEMENT ] 

SEE NOTE 'B ' * * 
i--------------

* * 3 IN. MINIMUM ABOVE THE SECOND COURSE OF SOIL 
REINFORCEMENTS. BUT NO LESS THAN 4 FEET . 

+):CEMENT STABILIZED BACKFILL REINFORCED VOLUME TO BE 
COPING 

BRIDGE 
ABUTMENT 

$/4-@' 
SEE NOTE 'A ' UNOERDRA IN 

PAID AS ITEM 132 - 6006 EMBANKMENT CF lNALl <DENS CONT) CTY Cl * 
WIDTH= 0 . 55H * FACE OF WALL 

NOTES 
RAILING AND ROADWAY SLAB ARE PAID FOR UNDER THE APPROPRIATE 
ROADWAY ITEMS. MODIFICA T IONS TO THE RAIL OR ROAD WAY SLAB 
TO FORM COPING ARE CONSIDERED INCIDENTAL TO THE SQUARE FOOT 
COST OF THE BID ITEM, 'RETAINING WALL ' . 

PLACE THE UPPERMOST REINFORCEMENT STRAPS NO MORE THAN 3.5' 
BELOW THE TOP OF THE WALL . PLACE THE LOWEST LEVEL OF 
REINFORCEMENT STRAPS NO MORE THAN 2.0'ABOVE THE TOP OF 
THE LEVELING PAO, 

PROVIDE UNDERORAINS ONLY AT LOCATIONS SHOWN ON THE PLANS . 
INCLUDE THE COST OF FURNISHING AND INSTALL ING UNDERDRAINS IN 
THE UNlT PRICE BID FOR 'RETAINING WALL .' 

THE REINFORCED VOLUME CONSISTS OF CEMENT STABILIZED BACKF ILL 
IN ACCORDANCE WlTH lTEM 132 AND HOUSTON DlSTRICT SPECIAL 
PROVISION Cl 32 -0011. 

PAYMENT HEIGHT SHOWN IN RETAINING WALL LAYOUTS IS 
CONSIDERED THE MINIMUM HEIGH T TO BE FURNISHED. ADD I TIONAL 
WALL FURNISHED BELOW PAYMENT LINE DUE TO DETAILING OR 
FABRICATOR DESIGN REQUIREMENTS WI LL NOT BE PAID FOR 
DlRECTL Y BUT SHALL BE CONSIDERED INCIDENTAL . 

THE CONTRACTOR MAY USE A DIFFERENT TYPE OF TRAFFIC RAIL 
AND COPING ON RETAINING WALLS IF THE DESIGN AND DETAILS 
ARE APPROVED BY THE ENGINEER. 

WHEN OBSTRUCTIONS (]NLETS, DRILLED SHAFTS, PILING . ETC .) 
PREVENT PLACEMENT OF SOIL REINFORCEMENTS IN THEIR NORMAL 
LOCATIONS, PROVIDE DETAILS AND CALCULATIONS THAT ESTABLISH 
SUPPORT FOR THE AFFECTED PANELS. FURNISH THE SAME STEEL AREA 
OF SOI L REINFORCEMENTS AS THAT REQUIRED IN THE ABSENCE OF THE 
OBSTRUCTION. PROVIDE CALCULATIONS THAT JUST IFY ANY ALTERATIONS 
MADE TO THE SOIL REINFORCEMENTS DR MODlFICATIONS TO THEIR 
NORMAL PLACEMENT . DO NOT USE PANELS WITHOUT ANY SOIL 
REINFORCEMENTS CONNECTED TO THEM UNLESS THEY ARE CONNECTED 
WITH GALVANIZED HARDWARE TO ADJACENT PANEL S WHICH DO HAVE 
SUPPORTING SOIL REINFORCEMENTS ATTACHED TO THEM AND AS 
APPROVED BY THE ENGINEER. 

DESIGN PARAMETERS 
BASE RETAINING WAL L DESIGN ON THE FOLLOWING DESIGN PATTERNS: 

EMBANKMENT 
MATERIAL <BEHI N 
CEMENT STABILIZED 
BACKFILL> 

CEMENT STABILIZED 
BACKFILL 

UNlT WEIGHT - 125 PCF 
iZF 30'C = 0 PSF 
KA = 0 .333 

UNlT WEIGHT 125 PCF 
¢: 45-C = 0 PSF 

ALLOWABLE STRESSES IN STEEL AND CONCRETE ARE IN ACCORDANCE 
WlTH CURRENT A.A.S.H.T.O. AND INTERIM SPECIFICATIONS. 

THE MINIMUM LENGTH OF REINFORCEMENT STRAPS FOR A 0 . 55H 
STEP WALL IS SIX FEET AND FOR A 0 . 70H WALL IS EIGHT FEET . 

EXTERNAL STABILITY CRITERIA 
PROVIDE A FACTOR OF SAFETY IN SLIDING ALONG THE BASE OF THE 
STRUCTURE OF GREATER THAN OR EQUAL TO 1.5. 
PROVIDE A FACTOR OF SAFETY IN OVERTURNING OF GREATER 
THAN OR EQUAL TO 2.0 . 

THE MAXIMUM ALLOWABLE BEARING PRESSURE IS ½ THE UL TI MATE 
BEARING CAPACITY OF THE FOUNDATION. 

THE WIDTHS SHOWN HEREIN ARE CONSIDERED MINIMUM UNLESS A LARGER 
WIDTH IS SPECIFIED ON THE WALL PLANS OR REQUIRED BY THE 
FABRICATOR'S DE TAILS. 

* * * A Ml N l MUM OF 1 . 0 FT . WlDTH = 0 . 70H * 
<SEE DETAIL> 
<LOCATION WITHOUT 
FOUNDATION 
IMPROVEMENTS) 

ENSURE THE BASE PRE SSURE RESULTANT FALLS WITHIN THE MIDDLE 
THIRD OF THE RETAINING WALL. BELOW F[N[SHED GRADE 

OR EXl STlNG GRADE 
WHICHEVER IS LOWER . " TYPICAL SECTION 

CSHOW[NG ROADWAY ON WALL! 

G)FlL TER FABRIC MEETING THE 
REQUIREMENTS OF OMS - 6200 TYPE l. 

I'-0 ' r FILTER MATERIAL <TY Cl 

• ~UNLESS OTHERW[SE 
~ SHOWN IN PLANS) 

::,: ~ 12" • • (D 
: •• ·: • . : : FILTER FABRIC 

~ . · " •. . 6' PERFORATED 
i. ~ PIPECTY 3,5 OR 6) 

w ';i 2'-0' 
+/- 6' ) 

UNDERDRAIN DETAIL 

I 
" f-
I 
Cl 

w 
I 

FLAT FRONT FACE 
OF WALL WlTH 
EXPOSED AGGREGA TE 
FINISH UNLESS 
OTHERWISE NOTED. 

TRAFFIC RAIL 

ROADWAY SURFACE 
BASE 

////2..W/,l'/2..-W 

SEE NOTE 'A ' 
WIDTH = 0 .55H * 

WIDTH = 0. 70H * 

TYPICAL SECTION 
<WALL AT TOP OF SL OPE! 

DO NOT EXTEND 
ANY L IME TREATMENT 
TO BE IMMEDIATEL Y 
ABOVE REINFORCED 
VO LUME 

* 2 ' MINI MUM AND 3' DESIRABLE EDGE 
DISTANCE FROM BACK OF PANEL TO 
FRONT OF ABUTMENT . 

TYPICAL SECTION 

PROVIDE A FACTOR OF SAFETY AGAINST PULLOUT OF THE EARTH 
REINFORCEMENTS OF GREATER THAN OR EQUAL TO 1.5 AT EACH LEVEL, 
DETERMINE PUL LOUT RESISTANCE FROM TEST DATA EVALUATED AT¾INCH 
STRAI N. 

(WALL AT ABUTMENT! 

~ Texas Deportment of Transportation 
I CORROSION CRITERIA ,~· 

DESIGN THE EARTH REINFORCEMENT ELEMENTS TO HAVE A ~,\ ,-
CORROSION RES I STANCE DURABILITY TO ENSURE A MINIMU~l,--i,.~ , .. . .. ... ... . 
DESIGN LIFE OF 75 YEARS. COMPUTE THE MAXIMUM LOSS ~ :S:, ••• 
PER SIDE DUE TO CORROSION BY ASSUMING A UNIFORM ~ ,}i <rr~~-' ... -\. ' ' 
LOSS MODEL BASED ON THE FOLLOWING: S Q,, _-· ,t, .... c .- : ~ • - , · 1 L •• , 

.$' r 
ZINC CORROSION RATE <F IRST 2 YEARS! - 15 
ZINC CORROSION RATE <SUBSEQUENT YEARS! -
CARBON STEEL CORROSION RATE 

3 ' 
UM/YR. ::I 
4 UM/YR;:: 
- 12 UM$. 

7 5 5 0 0 
-;:. , 

PERFORM STRESS AND PULLOUT CALCULATIONS ON THE ~ i: ,'T \ tJ c ; ." ·_.· 
CALCULATED EARTH REINFORCEMENT SECTION REMAINING ~ ..:::- · --- . --· 
AFTER 75 YEARS. >::, 

Houston District 

~~EC HANICALLY STABI LI ZED 
~ RETAINING WALL 

\ ~ EMENT ST AB IL I ZED BACK F ILL 

i = 
( ~ 

FI LE: ~TDJ4 . 0GN 

@ ~OT 20 14 

M4f\,'-c()15 - 201 ◄ SPECS , ..._, 

MSRW-CSB 
ON : CK: OW: 

DIST FED REG PROJECT NO. 

HOU 6 

SHEET 

,.,.,;,,.,.,., 
,,,_.,,,,; - '·~ _\ , ;,\-.:~- '.' 
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Vertical and 
horizontal 
control 
point (Typ) 

/#4) at 8" 

3 ½" 
Min 

Vertical and 
horizontal 
control 
point /Typ) 

6 

3 ½" 
Min 

Min 

"" 0 
u 
G 
i.,, 

Cast-in-place 
anchor slab. Min 
length between 
joints = 30' 

/#5) at 8" 

Vertical and 
horizontal 
control 
point /Typ) 

~----~--------- Place two (#8) x 3'-0" 
Dowels as shown, centered 
on anchor slab joint. 

4 Equal Spaces 3" 

5'-0" Min 

Cast-in-place level-up strip 
minimum height 1", maximum height 14". 

"WIDE BASED" 
ADJACENT TO ACP 

(Showing T551 Rail, other rails listed similar) 

Ci) Reinforcement length equal to length shown on the appropriate Rail 
standard plus I". 

@ Match dimension on the appropriate Rail standard. 

@ Match dimension on the appropriate Rail standard. Bend end of rail 
anchorage reinforcing as shown as required to maintain clear cover. 

@ See "Coping Joint Sealer Details". 

0 0 

0 

/#4) at 8" 

3 ½" 
Min 

---+-Size and spacing of 
this bar to match steel 
shown on railing sheet. 

Cast-in-place 
anchor slab. Min 
length between 
joints = 30'. 

/#5) at 8" 

'--------~--------- Place two (#8) x 3'-0" 
Dowels as shown, centered 
on anchor slab joint. 

4 Equal Spaces 

Min 
5'-0" Min 

Cast-in-place level-up strip 
minimum height I", maximum height 14". 

"NARROW BASED" 
ADJACENT TO ACP 

(Showing T223 Rail, other rails listed similar) 

Vertical and 
horizontal 
control 
point (Typ) 

3" 

Joint sealer 

Joint sealer 

I Concrete pavement I Concrete pavement 

I 3'-0" Min 

Size and spacing of this bar to 
match steel shown on railing sheet. 

·1 
u "" /#6) at 10" 0 
i.,, u I 

/#6) at 10" 

I 

This area of coping may be omitted. This area of coping may be 

ADJACENT TO ACP 

Vertical and 
horizontal 
control 
point /Typ) 

Joint sealer--+-------

C: 

:i 

,,,. ,.,, ' 
'Y'... ,i-, ~ 
~ ,µ .. 

Rail Detail Precasting 
Type Rail with 

Coping 
Allowed 

T1F!T1W(C1W/T2P!C2P NARROW NO 

T221/C221!T222 NARROW YES 

T223/C223 NARROW NO 

T 401/T 402/C 402 NARROW NO 

T411/C411 NARROW NO 

T551/T552 WIDE YES 

T66 NARROW NO 

SSTR WIDE YES 

CAST-IN-PLACE COPINGS: 
Provide compressible material to isolate precast panel from cast-in-place 

coping to prevent cracking. Attach compressible material to both sides of 
precast panel prior to casting concrete for coping. 

When cast-in-place coping is anchored to reinforced concrete pavement, a 
smooth level-up strip must be provided on the top of the precast panels. 
The purpose of the level-up is to allow the pavement and coping to move 
longitudinally relative to the wall without causing damage. 

Align coping and railing joints with precast panel joints. Optional rail 
Joints are allowed as approved by Engineer. Provide railing construction 
joints or expansion joints at no greater than 100' spacing. 

PRECAST COPINGS: 
Provide a smooth level-up strip on top of the precast panels prior to 

installation of the coping. Shims may be used on top of the level-up strip 
to facilitate alignment. Total shim thickness not to exceed l". 

Provide precast coping in 1 O' minimum lengths. 

JOINTED CONCRETE PAVEMENT: 
When coping is adjacent to and anchored into jointed concrete pavement, 

the coping Joints must coincide with the pavement joints. 

JOINT SEALER: 
Seal joints between coping segments in accordance with Item 438, "Cleaning 

and Sealing Joints" Provide Class 4 joint seal. Place sealant flush with 
coping surface. The purpose of the joint sealing is to reduce surface 
drainage infiltration into the retaining wall backfill. Sealing coping joint is 
considered subsidiary to other items. 

GENERAL NOTES: 
Details on this sheet are to be used in development of specific details for 

mounting traffic railing on mechanically stabilized earth (MSE) walls. 
The specific details proposed must have strengths equivalent to those 

shown on this sheet. Areas of particular importance are the connection of 
the coping to the railing, the strength of the vertical coping leg connecting 
the railing to the anchor slab, and the connection of the coping to the anchor 
slab or concrete pavement. 

Submit shop drawings for the traffic railing foundations to the Engineer in 
accordance with Item 423 "Retaining Wall". The shop drawings must include 
bar bending details. 

Precasting of railing with the coping will be allowed as noted in the table 
on this sheet. 

The Contractor's attention is directed to the fact that various configurations 
of precast coping/railing combinations are covered by patent. The contractor 
must provide for use of these systems in accordance with Article 7.5. 

Provide Class C concrete (f'c=J,600 psi). 
Provide Grade 60 reinforcing steel. 
Provide /#4) longitudinal bars, unless otherwise shown. 
Coping and anchor slabs are considered subsidiary to Item 423 "Retaining 

Wall". Payment for traffic railing is per the linear foot for the appropriate 
railing type. 

~-
I Texas Department of Transportation 

Bridge 
Division 
Standard 

l 
Railing reinforcement /#5 at 8") must 
be embedded a minimum of 12" into 
the coping or otherwise fully developed. 

3 ½" 
Min l 

omitted. If it is supplied, 
it must be reinforced with 
#4 at 8" /minimum steel). 

~ ;,_, .. · # a__'Ji_.-i_ :~FF.~ ~::-J H.~J 

Jf 

RETAINING WALL 
TRAFFIC RAILING 

FOUNDATIONS 

Cast-in-place level-up strip 
minimum height I", maximum height 14". 

Cast-in-place level-up strip 
minimum height I", maximum height 14". 

ADJACENT TO 
CONCRETE PAVEMENT i 75500 RW(TRF) 

ON TxDOT CK TxOOT 01t· JTR u- MPM "WIDE BASED" "NARROW BASED" COPING ~ · 
ADJACENT TO CONCRETE PAVEMENT ADJACENT TO CONCRETE PAVEMENT JOINT SEALER DETAILS ~ b · 0'-'C .. , .':. . . . RWS/ONS 

~
··u.,·· %-' ··-~-:~. _;_.:_--,•~.-· 01-13 Precastopti"on,r,t/-.Ra,,.s 

WNT SECT 

,- -.. ~. 03-18. Cast-ln-P/a{e Cor;,mi;;s. ra1lmr; orsr COUNTY SHEET 1110 

~~'------------I-S_h_o_w_in_g_s_s_T_R_R_a_i1_,_o_t_h_e_r_r_a_i1_s_1i_s_te_d_s_im-il_a_r) ________________ 1s_h_o_w_i_n_g_T_2_2_3_R_a_i_l,_o_t_h_e_r_r_a_i_ls_l,_s_te_d_s_im_il_a_r_J __________ 1_R_e_in_f_o_r_c_in_g_s_te_e_1_n_o_t_sh_o_w_n_f_o_r_c_1_a_r_it_y_) ____ r_'l~/~.,.,...;..;...,..·.·~··....,.,..~,._.~~~ ..... ~-....1i..:.;~~~1~f~{~i&~:~:~~~~~~:~r_•~-~~-~--~-',-,,,-,_''_''"...1..~--------+_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-..-+_-_-_~~";_"_-~~ 
~.,.,;, - \~;'4, -,,\ ... 

• I lfi /111(1111\\\\ 



>
<II 

Adjacent coping 20'-0" Min CIP coping (Precast not allowed/ Adjacent coping 

(Precast or CIPJ (Precast or CIP) 

r 
2'-6" 5'-0" Min 

I 
(£ Illumination 2" (Typ/ 

pole (Typ) 

I N) 

0 0 C -:;; " 1'-0" I 
V\ ;... "' (Typ) (Typ) 
., I 

I 

u II ;... 

"' a. 
~ 0 C "' 

" " 
'< 

"' 
t= ~j 

- - >--- - :,: 

Bars T at T T " ,~ ----, "' 8" Max 

, , I 
,,-

Bars S- ~ i 
>----- I _, 

Bars El 
~ 

'I 
,___ 

b 
(1 top, 1 bott/ "' l Bars F 1 

I (2 top,2 bott/ ~ ~ 

7 • ' i - -

I I 4'-6" I 
Bars A 

I I I I ,/11 II I I I 
(top and bott) ~ ~ ' rL__,_· at 8' 

-~ ~ 

10 Bars 81 Pc_ 
-

01 A 
I and 82~ I 

PLAN 

See Mounting Plan for details not shown 

ADJACENT TO ACP 
(D See table for anchor bolt off set dimension. 

0 See table for hole diameter size. 

0 See RW(TRF) for coping details and reinforcing not shown. 

@ See "Anchor Bolt Assembly", "Anchor Bolt Plate", and table for 
anchor bolt and anchor bolt plate information. 

Adjacent coping 20'-0" Min CIP coping (Precast not allowed/ 

(Precast or CIPJ r 
2'-6" 5'-0" Min 

I 
[ Illumination 2" (Typ) 

pole (Typ/ 
I I I i.., 

~ 

0 u -:;; " I 
&, V\ ;... 

#6 at 1 O"~ ~ I 

"' 
II ;... 

I 
a. 
~ 0 0 "' 

" " 

~§ - . -J >---• ,,~ 
'-- Bars S 

' ,___ 

-
J_ 

-
Bars E2 Bars F2 
(1 top, 1 bott/ - (2 top, 2 bott) 

I I 

Adjacent coping 

(Precast or Cf Pl 

-

-----, 

_, 
-

I 

' ' ' rl~l---1 --.- I~ -
0 B 0 

I I 

PLAN 

See Mounting Plan for details not shown 

C: 
'< 

"' i 
:,: 

"' " "' ,£ 
i 
6 
"' 

4 

See plans for rail type 
and RW(TRF I for rail 
details not shown. 

Cast-in-place anchor slab. 
Min length between joints = 20' 

C: 

i 
b 

3" 

LP/ace two (#8) x 3-0" 
Dowels as shown, 
centered on anchor 
slab joint. 

SECTION A-A 

0 Lap 2'-7" Min with Bars F. 

@ Concrete pavement must be at feast 12" thick for a minimum 6'-0" 
from inside edge of coping. 

(j) If fighting is to be placed on future contract, extend conduit only 
6" and provide water tight cap. 

® Ream burrs and install bell ends or bushings on all conduit ends. 

1'-9" 

See plans for rail type 
and RW(TRF) for rail 
details not shown. 

3 ½'~ 6" 
Min Min 

See RW(TRF) 

3'-0" Min 
I 

Concrete pavement@ 

~ #6 at 10" 

1/!;_W/AW/!x f//;_W/AWAWAWllf-

This area of coping may be omitted. 
5ee RW(TRF) for details not shown. 

Cast-in-place level-up strip 
minimum height 1", maximum height 

SECTION 8-8 

ADJACENT TO CONCRETE PAVEMENT 

[ Formed holes 
thru concrete. 2 

CAST-IN-PLACE COPINGS: 

2'-6" 

4'-6" 

Anchor bolt 
circle 

MOUNTING PLAN 
Reinforcing not shown for clarity. 

Provide compressible material to isolate precast panel from cast-in-place (ClP) coping 
to prevent cracking. Attach compressible material to both sides of precast panel prior 
to casting concrete for coping. 

When cast-in-place (CIP) coping is anchored to reinforced concrete pavement, a smooth 
level-up strip must be provided on the top of the precast panels. The purpose of the 
level-up is to allow the pavement and coping to move longitudinally relative to the waif 
without causing damage. 

JOINTED CONCRETE PAVEMENT: 
When coping is adjacent to and anchored into jointed concrete pavement, the coping 

joints must coincide with the pavement joints. 

MATERIAL NOTES: 
Galvanize anchor bolts, nuts, washers, and anchor bolt plates. Repair galvanizing 

damage from tack welding per ltem 445, "Galvanizing". 
Provide Grade 60 reinforcing steel. 
Provide Class "C" concrete (f'c=3,600 psi) for lffumination Pole Bracket and Cf P coping. 
Provide (#4) longitudinal bars, unless otherwise shown. 
Cast £1/umination Pole Brackets monolithically with the CIP coping. 

GENERAL NOTES: 
Designed for up to 50 ft fight pole with one 12 ft arm, 60 lb fuminaire with 1.6 sq ft 

EPA at maximum design wind speed of 110 mph (3 second gusts). A special design is 
required if luminaire mounting height exceeds 100 ft above average surrounding terrain. 

The type and size of conduit, the anchor bolt circle diameter, and the number and 
location of brackets is shown elsewhere on the plans. Brackets found to conflict with 
other components of the retaining wall may be relocated if necessary and as directed 
by the Engineer. 

These details must be used in conjunction with the MSE waif RW(TRF) standard to 
develop specific details for submission with the shop drawings. The steel 
reinforcement shown is specifically for the area of the Illumination Pole Bracket. 

Do not place lllumination Pole until after the coping and pavement have been 
constructed. 

See RW(TRF) standard for details and notes not shown. 
See Roadway lffumination Poles standard for details and notes not shown. 
The anchor bolts, nuts, washers, and anchor bolt plates are subsidiary to the ltem 

"Roadway lflumination Assemblies". 
The bracket quantity is considered subsidiary to the ltem "Retaining Waif" 
Coping and anchor slabs is considered subsidiary to ftem 423 "Retaining Walt". 
The traffic railing will be paid for by the linear foot for the appropriate railing type. 

Cover dimensions are clear dimensions, unless noted otherwise. 
Reinforcing bar dimensions shown are out-to-out of bar. 
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I-.. 

r----7 

-

Junction box @ 
Recess face ¼" (Typ/ 

2" Dia conduit 

I 

BARS A (#6) 

TABLE OF ANCHOR BOLT AND ANCHOR BOLT PLATE INFORMATION ESTIMATED QUANTITIES-ONE BRACKET 
f-------------.------------,---------,,------------~------------,------------1 

ANCHOR BOLT 
CIRCLE DIAMETER 

IN 

13 

15 

2'-1" 

I 

BARS E2 (#6) 

ANCHOR BOLT 
OFFSET 

IN 

4 ¾ 

ANCHOR BOLT 
DIAMETER 

IN 

I 

I¼ 

BARS S (#3) 

ANCHOR BOLT HOLE SIZE TOP AND BOTTOM CENTER HOLE ITEM 

CONCRETE 

IN 

I ¼ 

1 ½ 

DIAMETER IN TOP 
STEEL ANCHOR BOLT PLATE SIZE 

ANCHER BOLT PLATE CONCRETE 

IN 

I ¼ 

1 ½ 

IN IN REINFORCING STEEL 

PL½ X 13 X ]'-1" 9 ½ STRUCTURAL STEEL 

PL½ X 15 ½ X l'-3 ½" 10 ½ CONDUIT 

0 See table for hole diameter size. 

0 Length to be determined based on cover requirements. 

@ Length as required to extend 3'-0" Min into concrete pavement. 

@ For Contractor's information only. 

UNIT QUANT 

Ill CY 0.2 

Ill LB 146 

l l)I 12 LB 112 

113 LF 4 

2'-7" Min 
@ Anchor bolts, nuts, washers, and 2 plates. Verify anchor bolt 

lengths prior to ordering. 

SHOWING T551, T552, AND TB0HT 

f--

Junction box @ 

Recess face ¼" (Typ/ 

2'' Dia conduit 

I 

SHOWING SSTR AND TB0SS 

Junction box@ 

/ 

I 

0 

l Top of 

coping\ 

I 

4--

SHOWING TlF, T2P, nw, T66, C2P, AND CJW CURB 
See Elevation View for curb modifications 

-1 "'I I~~ 
I l'-8'' Min 

BARS B (#6) 

4'-1" 

l'-0" 2'-1" l'-0" 

I I 

-

BARS El (#6) 

-~l 

-~l 

0 

I 

BARS Fl (#6) 

@ 

·1 

BARS F2 (#6) 

1 · 

0 
I 

c{n 
BARS T (#4) 

re1nforC1ng. 

Anchor bolt 
circle diameter 
(See table/~ 

Center hole 
diameter in~~ 
plate only. 0-

@ Additional to main run (Size and type as shown elsewhere on 
the plans/. 

@ Provide polymer concrete junction boxes meeting the 
reqwrements of OMS J 1030. 

----Illumination pole 
shoe base PL 

,.,------_c=::> ~ Heavy hex nut 
(ASTM A/94 Gr 2H 
or A563 Gr DH/ 
(Typ/ 

(Anchor bolt PL ½ 
j (ASTM A36/ 

QJ 

:0 
~ 
QJ 

~Q ,._ 
I !::: 

QJ ,._ 

"' :::, 
0-

V) 

Lock washer (Typ/ _,_____ 

_ Hardened 
o: steel washer 
i::- c' (ASTM F436/ 
~ ~ (Typ/ 

Anchor bolt PL ½ 
(ASTM A36/ -----< 

Hardened 

[L 
I J 

I L 

-

I 

I 

I 

"' "' "' C: 

C: ~ i :5 
~ QI 

"" '-' 
"' '-

"' 

---
}-------' 

Q .c: 
I ~ 0) 

~ -
_J-----" C: 

" i ,._ 
l .c:~ 

~Q 

"' ,._ 
!::: ---
C: 

~ 
(i_ Anchor bolts ~ (ASTM F1554 
Gr 55 or A/93 

C) ... 
Gr 87/ (Typ/ ;:_, 

steel washer 
(ASTM F436/ 
(Typ)----

Tack ~ ½d' or ~ 
places (Typ/ Max (Typ/ Bolt hole J 

diameter (Typ/ 0 Radius corners (Typ/ 

3

" 1 • J'-

6

" r-1
3

" 2 - #5 Bend as shown. 

/

Top of Lap l'-3" Min with 
rail curb\ I,, longitudi_nal rail 

ANCHOR BOLT PLATE ANCHOR BOLT ASSEMBLY 

Junction box 
(9" tall, Max/ 14 

2'-0'' 

Typ 

ELEVATION VIEW 
For Rail Types TIF, T2P, TIW, T66, C2P, and CIW, center junction 
box between posts. Additional reinforcing and concrete required 
for this rail modification is considered subsidiary to the rail. Do 
not locate junction box in the same bay as a drain slot in rail curb. 

(See table for anchor bolt diameter) 
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BEGIN RAMP CONSTRUCTION 
~ RAMP-IA STA 22•09 . 32 

!OUT_Nll I 
N , 

·- , I 

2. 03 -

EXISTING DITCH 

PROP DETENTION POND A 
CSEE PROPOSED DETENTION POND A 
SHEET FOR MORE INFORMATION) 

PROP 30"RCP 

EXIST DETENTION POND B 

PROP CULVERT EXTENSION 
2-48 " RCP 

7 5 5 0 0 

NOTES : 

~ 
0 100 200 400 

SCALE: 1 "=400' 

LEGEND 

DRAINAGE AREA BOUNDARY 

EXIST SURFACE RUNOFF DIRECTION 

WATERSHED NAME 
AREA CAC> 

1. FOR THE RATIONAL MET HOD , AREA HYDROLOGY 
WAS CALCULATED IN GEOPAK DRAINAGE USING 
RATIONAL METHOD. 

2. INTENSITIES WERE CALCULATED USING THE 
ATLAS 14 PRECIPITATION DATA FOR THE 
PROJECT LOCATION. 

3. Nl, NZ, S, C DRAINAGE AREA DRAIN INTO 
2-48" RCPS CULVERTS, ULTIMATELY 
CHANNEL B-1. 

4. N3 OUTFALL IT IS AN EXISTING INLET 
ADJUSTED DUE TO GRADE ELEVATION DRAINS 
TO EXSITING STORM SEWER SYSTEM . 

REV. DATE BY DESCRIPTION 

3/15/2023 

FORT BEND 
TOLL ROAD 

COUNTY 
AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
1500 S DAIRY ASHFORD 

F-20607 

SUITE 445 
HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

DRAINAGE AREA MAP OVERALL 
BEGIN PROJECT TO END PROJECT 

:SHEET OF 1 
PROJECT 
NUMBER 20219x 

DESIGNED BY: DATE : 3/15/2023 

CHECKED BY: 

C:\AIG - Projeclwise\AIG Technical Services LLC\2106_ FBPk~y_ BW8_ Ramp\O I _CAD_ GIS\02_S heels\202 I 9x_FBC_AIG_ DR_ DA_OO .dgn 



XS 
NUMBER 10 YEAR CULVERT 

ID 
STATION CULVERT OF CULVERT>--~ =.=-~------1DRAINAGE WEIGHTED C TC 

SIZE BARRELS LENGTH US AREA VALUE Q TW HIV OUTLET 
VELOCITY n 

f----+----+-7!7ft~l---!---+-~,~f 7t ~l +~,~f7t~l _L_!~f~t7>-+-------,,~o~c ~l -+----+,~m~i~n7>r.t~i~n7/ ~h~r>:t-;!~c~f ~s ~>r t~f~t7>---t-7t~f7t~>---r;!~f~t7/~se~c~> 0D 
48" 36•85 . 1 4 2 65 . 50 54 . 89 54 . 64 82 0 . 54 22 . 00 5.6 7 25 1. 07 54 . 6406 1. 500 10. 62 

PROPOSED CULVERT CROSSING HYDRAULIC DATA SLWARY 
NUMBER FLOWLINE 

CULVERT STAT ION CULVERT OF CUL VERTl------'E"-'L'i'E'-'V'-----! DRA I NAGE WE I GHTED C 
ID SIZE BARRELS LENGTH US DS AREA VALUE 

(ft ) (ft) (ft) (f t ) 
48 " 36•85 . I 4 2 135 . 00 54 . 89 54 . 35 

. 
·- .. __ REMOV E 7 -~F OF EXIST 2-48"RCP-\: 

'· 0 : 

EXIST 1-~'8"X35. 00'RCP---c- ~ 1 
TO REMAIN IN PLACE ...J \' 

i 
EXIST l-48"X65 . 50'RCP 
TO REMAIN IN PLACE 

~ RAMP - IA , STA 36 • 90 . 50 
46 . 60'LT 
EXIST MANHOLE TO 
REMAIN IN PLACE ; 

EXIST l-54"X33'RCP 
TO REMAIN IN PLACE 

, ~; r 
a:, 

z i 

FL 54. 86 °/ 
► EXIST \ -----3!---~~:~_C ")\~:i;_J\ 

, -54" \i:33,;f_o ~;cP • 1 
EXIS T 1-48" X 35 . 00' I 

! 
i 
iEXIST 1-48 " X 

(QC) 

82 

10 YEAR 

TC Q TW HIV 

<min> (ft) 

OUTLET 
VELOCITY 
!ft/sec > 

11. 13 

MA TCH EXIST 
STA 37•8 4. 58 
117 . 61' RT 

MA TCH EXIST 
STA 36•66.20 
111 . 59' RT 

6•47 , 62 
' RT 

-MATCH EXIST 
STA 36•49 . 78 
113. 1 O' RT 

PRO TE CTION 

! ! 

>
<C 
3: 

"" a:: 
<C 
Q 

ci z 
w 
en 

""' a:: 
0 
"-

· · · ····· ·· 'EXI ST NG : - '---LL __ __ ___ , __ ______ _ 

en 

55 

PROP DET ENTION POND A 
CSEE PROPOSED DETENTION POND A 
SHEET FOR MORE INFORMATION> 

_ ore ---

CU LVERT QUANTITIES 

ITEM DESCRIPTION 

•400 - 6001 STRUCT EXCAV 

400-6005 CEM STABI L BKFL 

402-6001 TRENCH EXCAV PROT ECTION 

420-6009 CL A CONC COLLAR 

432 - 6002 RIPRAP CCONCl C5 !Nl 

464 - 6043 RC PIPE CCL !Vl (48 !Nl 

467 - 6474 SET CTY Ill C48!Nl CRCPl C3 : I l CCl 

496 - 6007 REMOVE STR <PIPE> 

• FOR CONTRATOR'S INFORMA TION ONLY 
.. .. 

EX r ••.•. _s T GROUND\ PROPOSED DETENT ION 
POND --------- r~~~gT DET ENTION 

UNIT 

CY 

CY 

LF 

EA 

CY 

LF 

EA 

LF 

' PROJEC TE D PROP 2-48 "RCP CULVER T EXT ENS ION 
: IE.=54, 35' 

QTY 

1181 

201 

76 , 5 

2 

5 
153 

2 
I 4 

55 

70 

65 

60 

55 

45 

D 

LEGEND 

EXISTING R. O. W. 
PROP ~ / BASELINE 
GRATE INL ET 
RETAINING WALL INLET 
PROP DRAINAGE STRUCTURE 

... PROP DIRECTION OF DRAINAGE FLOW 
EXIST DIRECTION OF DRAINAGE FLOW 
DIRECTION OF TRA FFIC FLOW 
EXIST DRAINAGE SYST EM 

D PROP CONCRETE R!PRAP 

NOTES : 

I . SHOWN CALCULAT IONS ARE REPRESENTING 
THE HEADWATER DIFFERENCE BETWEEN 
EXISTING AND PROPOSED EXTENDED CULVER T. 

2. UTILITIES SHOWN ARE APPROXIMATE 
CON TRAC TOR TO FIELD VERI FY DEPTH 
AND LOCATION . 

3. SEE GEOMETRIC DATA SUMMARY 
FOR ALIGNMENT DATA , 

4, ALL STAT IONING IS BASED OF F OF 
~ RAMP- I A ALIGNMENT UNLESS OTHERWISE 
STATED . 

HORIZ . 0 20 40 

VERT . 0 5 

REV. DATE BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

LLC 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
CULVERT LAYOUT 

STA 36•85 . 07 

F- 20607 
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HOUSTON, TX 77077

SUITE 445

1500 S DAIRY ASHFORD

AIG TECHNICAL SERVICES, LLC

FORT BEND PARKWAY TOLL ROAD

TOLL ROAD AUTHORITY

FORT BEND COUNTY

REV. DATE BY DESCRIPTION
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131882

A. REBOLLAR VELAZQUEZ

10/10/2023

6
0

6
5

6
5

5
5

6
0

6
5

6
0

6
5

55

6
5

6
5

5
5

5
5

60

6
5

6
5

LEGEND

TOE OF SLOPE

TOP OF BANK

MAINTENANCE BERM

STORM SEWER PIPE/BOX

SAFETY END TREATMENT (SET)

50.00

55.00

60.00

65.00

70.00

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00

ITEMS

110 6001

6019464

6418467

DESCRIPTION

RC PIPE (CL IV)(30 IN)

SET (TY II) (30 IN) (RCP) (3: 1) (P)

UNIT QTY

CY

LF

EA

5242

2

50.00

   EASEMENTS SHOWN HAVE NOT BEEN VERIFIED.

   OF ALL PROJECT UTILITIES PRIOR TO CONSTRUCTION. 

   IS RESPONSIBLE FOR  ASCERTAINING THE LOCATION

   PROPOSED WORK. BY STATE LAW, THE CONTRACTOR

   IS MADE AWARE OF THEIR GENERAL PROXIMITY TO THE 

   THIS INFORMATION IS PROVIDED SO THE CONTRACTOR

   UTILITY COMPANY FOR USE IN THE PLANS.

   LINE DATA PROVIDED BY THE REPRESENTATIVE

   USABILITY, OR SUITABILITY OF THE UTILITY

   BY FBCTRA FOR THE ACCURACY, COMPLETENESS,

7. NO EXPRESSED OR IMPLIED WARRANTIES ARE MADE

   OF A PIPELINE.

   COMPANY WHEN WORKING IN THE VICINITY

   THE CONTRACTOR SHALL CONTACT THE RESPECTIVE

   UTILITIES PRIOR TO STARTING CONSTRUCTION.

   INFORMATION. CONTRACTOR TO FIELD VERIFY ALL

6. EXISTING UTILITIES ARE BASED ON BEST AVAILABLE

   FOR ROADWAY EMBANKMENT.

5. EXCAVATED MATERIAL MAY BE USED

   MAINTENANCE BERM (MB).

4. CONTRACTOR TO MATCH EXISTING ELEVATION ALONG

   DETENTION POND B GRADING.

3. REFER TO CULVERT LAYOUT SHEET FOR EXISTING

   FOR MISCELLANEOUS STORM SEWER DETAILS.

2. REFER TO STORM SEWER STANDARDS

   FOR ADDITIONAL INFORMATION.

1. REFER TO DRAINAGE PLAN AND PROFILE

NOTES:

@ 0.3%
30"X160' RCP 

160

LF 160402 6001 TRENCH EXCAVATION PROTECTION

400 6005 CYCEM STABIL BKFL 97

EXCAVATION (CHANNEL)

MB

TOB

TOE

MB TOE

DESIGN FREQUENCY WSE 

(YR) (FT)

STORAGE VOLUME

REQUIRED(AC-FT) PROVIDED

(AC-FT)

100 - YEAR 64.3
ROADWAY

IMPERVIOUS

PROPOSED 

0.600

TOTAL 1.429

MBTOE

65

64

63

70.00

65.00

60.00

55.00

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00

0.829

2.461

3:1

62

62

63

64

65

565758
596061

61

61

7

8

20'

20' R

3:1

W
IL

L
O

W
 

L
N

 
S
 

G
L
E

N
N

12" WATER LINE

2
5
'

] (S)=54.50'

TY II(3:1)

PROP 30" SET 

C
O

V
E

R
2
.
6
'
 

160 LF OF 30" RCP 

SEE NOTE 4

SEE NOTE 4

TOB=66.00

TOE=55.00

TOB=65.00

WSE=64.30(100 YR)

20'

12'

3
:
1

1

2

20' R

3

4

20' R

5

6

20' R

SEE NOTE 4

TOB=65.00

TOE=61.00

TOB=65.00

SEE NOTE 4

TOP ELEV=60.63

(KINDER MORGAN)

24" GAS PIPELINE

ELEV.=60.71

TOP OF PIPELINE

(KINDER MORGAN)

24" GAS PIPELINE

11

12'

3:1

9

10

12

13

TOE=55.00TOE=55.00

TOE=60.50

3
:
1

35+00

40+00

SHEET    OF 

CHECKED BY:

CHECKED BY:

DESIGNED BY:

DRAWN BY:

20219xNUMBER

PROJECT

SHEET NO.:

DATE: 10/10/2023

SECTION A-A

HILLCROFT AVE

FBP ENTRANCE RAMP 1A

| RAMP-1A

ESMT.

EXIST

50'

EXIST

50'

ESMT.EXIST

40'

ESMT.

EXIST

80'

DRN. ESMT.
24" SAN SWR

0 25 10050HORIZ.

VERT. 0 5 10

(ENERFIN)

PIPELINE

10.75" OIL 

SECTION B-B

B

A

A

(KINDER MORGAN) 

30" GAS PIPELINE

POND B
DETENTION 
EXIST 

P
R

O
P
 

D
E
T

E
N

T
IO

N
 

P
O

N
D
 

A

POND B

DETENTION 

EXIST 

EXIST ROW

EXIST ROW

EXIST ROW

PROP DETENTION POND A

TY II(3:1)

PROP 30" SET

TY II(3:1)

PROP 30" SET

] (N)=54.00'

TY II(3:1)

PROP 30" SET

 ELEV.=62.00

 TOP OF PIPELINE

 ELEV.=60.63

 TOP OF PIPELINE

B

POND A

DETENTION

PROP

86B

1 1

 

DETENTION POND DETAILS

ENTRANCE RAMP 1A

(KINDER MORGAN)

24" GAS PIPELINE 

2
0
'

2
0
'

1
2
'

OF MAINTENANCE BERM (MB)

SEE NOTE 4 FOR CONSTRUCTION 

30'

1
8
'

POINTS STATION OFFSET  (FT)EL

1 39+08.50  RT69.07' 65.00

2 39+27.70  RT54.00' 65.00

3 39+94.78  RT54.00' 65.00

4 40+14.16  RT78.94' 65.00

5 39+40.63  RT367.56' 65.00

6 39+16.75  RT382.11' 65.00

7 38+60.44  RT368.09' 65.00

8 38+46.72  RT343.99' 65.00

9 38+90.75  RT363.19' 61.00

10 39+46.19  RT133.07' 60.50

11 39+31.74  RT104.72' 54.50

12 39+07.10  RT123.98' 61.00

13 39+85.66  RT142.18' 61.00
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BEGIN PROJECT 
~ RAMP-I A, 

~ 
"' ~ 

0 
I.{) 

+ 
N 
I") 

<( 
~ 
l/) 

w 
z 
..J 

I 
u 
~ 
<( 
~ 

0 
ooc 
C---l 
--l --l "'Tl 

I Ol> ~ z:cr 
- r 

~ 
if> 
-' .,, 
'i 

AI-N 
0 . 1 I 0 

i;_ 
0 
0 
C) 

STA 10•00 

"' -,,. .... 
if> 
-' .,, 
'i 

DRA[NAGE 
AREA 

[D 

A 1 - N 
AZ-N 
A3 - N 
A4-N 
AS-N 
A6 - N 
A7 - N 
A8-N 

DRAINAGE DRAINAGE AREA (AC> 
AR EA 

(PAVED> CCOMMl CGRASS> 

ID C•0.90 C•0 .65 C•0 . 35 
Al - S 0.073 
A2-S 0. 083 
A3-S 0.083 
A4-S 0 . 072 
A5 - S 
A6-S 
A7-S 
A8 - S 

RAMP 1- A RAT NA 
TOTAL 

ORA [NACE 
AREA 
CAC> 

0 . 073 
0 . 083 
0 . 083 
0 . 072 
0.070 
0.056 
1. 146 
0 . 678 

WEIGHTED 
RUNOFF 

COE FF [ C [ ENT 
( - - ) 

0.90 
0. 90 
0. 90 
0. 90 
0.90 
0 . 90 
0 . 37 
0.39 

A4 - S 
0.072 

M 

C X A 

(M[Nl 
0. 07 0 . 87 
0. 07 0 . 93 
0 . 07 0. 91 
0 . 06 0 . 82 
0. 06 o. 75 
0 . 05 0.69 
0.42 15. 43 
0. 26 13. 25 

RAMP 1- A RATIONAi MFTHOI Fl OW CAL r111 ATION' 
DRAINAGE AREA CAC> TOTAL WElGHTED TC TC ORA [ NAGE RUNOFF C X A CMIN[MUM> CUSEDl (PAVED> CCOMMI CGRASS> AREA COEFFIC[ENT 

C·0 . 90 C·0.65 C· O. 35 CACl ( - - ) CM[Nl CM[Nl 
0. 110 o. 110 0.90 0. 10 I. 27 10. 00 
0 . 081 0.081 0.90 0.07 o. 96 10. 00 
0 . 052 0 . 052 0.90 0.05 0.63 10. 00 
0 . 036 0 . 036 0 . 90 0 . 03 0.48 10.00 
0 . I 05 o. 105 0.90 0 . 09 0 . 94 10. 00 
0 . 140 0 . 140 0 . 90 0 . 13 0 . 73 10.00 

0 . 419 0 . 419 0. 35 0 . 15 11. 52 11. 52 
0 . 034 0 . 077 0 . 111 0. 52 0 . 02 I. I 5 10 . 00 

TC 
CUSED> 10 YEAR 
(M[Nl ( [N /HRl 
10 . 00 7. 786 
10 . 00 7. 786 
10. 00 7. 786 
10. 00 7. 786 
10.00 7. 786 
10 . 00 7. 786 
15. 43 6. 595 
13 . 25 7. 019 

1 0 YEAR 100 YEAR 
( IN/HR) ( IN/HR) 
7. 786 11. 563 
7. 786 I 1. 563 
7. 786 11. 563 
7. 786 I 1. 563 
7. 786 I 1. 563 
7. 786 11 . 563 
7.405 11. 039 
7. 786 11 . 563 

100 YEAR IO YEAR 
( [N/HRl 
11 . 563 
11. 563 
1 I . 563 
11 . 563 
I 1. 563 
11 . 563 
9 . 921 

10 . 509 

Q 

10 YEAR 

CCFS> 
0. 771 
0. 568 
0. 364 
0. 252 
0. 736 
0.981 
I. 086 
0.449 

I 
; 
i -
i 
; 
i 
; 
i -
i ; 
; 
; 
; 
; 

CCFS> 
0. 512 
0. 582 
0. 582 
0. 505 
0 . 491 
0. 392 
z. 794 
I. 859 

AZ-S 
0 . 083 

I 00 YEAR 

CCFS> 
1. 145 
0 . 843 
0. 541 
0. 375 
1. 093 
1. 457 
I . 619 
0. 667 

Q 

100 YEAR ,: T~ T M• P.\ 
12" WATER \ 

0:: a 
CCFS> 
o. 760 

w 
WV VI 

0. 864 
o. 864 
0 . 749 
0 . 728 
0. 583 
4. 203 
z. 783 

I 
~ 

~ -- -~ -
------ ~ 

A Te T T XAS/SWBT 
~- 4 " P C CONDUIT 

PROP DETENTION POND A 
SEE PROPOSED DETENT[ON POND A 
SHEET FOR MORE [NFORMATION · 

<( 
J: I 
u 

~-·-

LEGEND 

ORA[NAGE AREA BOUNDARY 

PROP SURFACE RUNOFF DlRECT[ON 

REV . 

B 
'c3 

DATE BY 

WATERSHED NAME 
AREA (AC> 

DlTCH FLOW Ll NE 

0 25 50 

SCALE : 1 "• 100 ' 

100 

DESCR[PT[ON 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

SHEET 
PROJECT 
NUMBER 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 
ENTRANCE RAMP 1A 
DRAINAGE AREA MAP 

BEGIN PROJECT TO STA 39•06.63 
OF I 

ZOZ19x 

F-20607 

DES [ GNED BY : DATE: 3/15/2023 

CHECKED BY : 

DRAWN BY : SHEET NO.: 87 
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EXISTING HILLCROFT DRAINAGE AREAS 

I 

! 

LEGEND 

DRAINAGE AREA BOUNDARY 

rv---...- PROP SURFACE RUNOFF DIRECTION 

C 

"' " N 
0 

.,) 
0 

I 
DC 
0 

I 
0 
Ci' 

I 
u 
E 
.' 
'" 
N 
0 
N 

j 
V, 

cJ 
0 
/ 
V, 

0 

' i 
EXIST OETENT!ON ' 

: PO.NO B -
- -.-- I -

EXIST DETENTION PONO B 
(RESHAPE EXCAVATED 
EXISTING> 

l~i- ~ 
I i- · ! ,. 
, - ;,j ! 

~ i i j 
· I,, ~ 

! : : :I·: t 66 1 ; ; 
.,., I I 

Drainage 
Area 
Name 

Over a I I -
Ex isting 

E-DAN7 

Areo 
Coe> 

0 . 269 

E-DAS7 0 . 345 

TC 

PROP DETENTION POND A 
SEE PROPOSED DETENTION POND A 
SHEET FOR MORE INFORMATION 

CHC/HCFCD , COH - Atlas 14 Region 3) 

Time of Roinfoll Intens it y ( in/ hr) Concn. 
Runoff 

= 1 (r '" '+ 1 5 Coef I =b/ CTc•dT 
C County 

Zone 
Cmi nl 2 5 10 25 50 100 

u 
I 

22 . 94 0 . 57 ..... 
I 3. 93 4. 91 5. 76 6.97 7. 93 8. 91 
0 
u 

23 . 29 0. 36 3.90 4. 88 5. 72 6. 9 1 7. 87 8. 84 

500 Q Q 

12 YRSI 15 YRS) 

1. 46 0 . 60 0. 75 

11. 38 0.49 0 . 61 

g 
X 

' ~ 
.,i,,c.t-;-l :;:--t--;--:-e, ,_F_B_C _T_O_L I 

~t 

Peak Runoff Ccfsl 

Q Q Q Q Q 

110 YRS) 125 YRS> 150 YRS) 1100 YRS > 1500YRSI 

0 . 88 1.06 1. 21 1. 36 1. 75 

0 . 72 0 . 87 0 . 99 1. 11 1. 43 
REV . 

B 
'CJ 

D,USUAL 

WATERSHED NAME 
AR EA (AC) 

DITCH FLOW LINE 

0 25 50 

SCALE: 1" =100' 

100 
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GEOPAK 2013 DRAINAGE <STORM DRAIN DESIGN> 
PROJECT NAME: FORT BEND PARKWAY ENTRANCE RAMP 
JOB NUMBER : 2021 9x 
PROJECT DESCRIPTION: FROM SOUTH OF BELTWAY 8 EB FRONTAGE RD TO NORTH OF CHANNEL B-1 
STORM SEWER SYSTEM: SYSTEM SOUTH 

~ DESIGN FREQUENCY: 10 YEARS OULS 
...J MEASUREMENT UN ITS: ENGL! SH 

0 <( COUNTY: FORT BEND 

0 I- OUTPUT FOR DESIGN FREQUENCY OF: 10 YEARS 
I- RUNOFF COMPUTATION FOR DESIGN FREQUENCY 

0 :E ID C VALUE AREA Tc <min> Tc USED IN TENS I TY TOTAL Q 
C0 <ocreosl < in/hrl <cfs> 
::::> Al -5 0.90 0.073 0.87 10.00 7. 786 0.512 - en A2-S 0.90 0.083 0.93 10.00 7. 786 0.582 

A3-S 0.90 0.083 0. 91 10.00 7. 786 0.582 
A4-S 0.90 0.072 0.82 10.00 7. 786 0.505 
A5-S 0.90 0.070 0. 75 10.00 7. 786 0.491 
A6-S 0.90 0.056 0.69 10.00 7. 786 0.392 
A7-S 0.37 1. 146 15. 43 15. 43 6.595 2. 794 
A8-S 0.39 0.678 13. 25 13. 25 7.019 1. 859 

ION r.RAOF I NI I' T C:ONF I r.1 IRA TI 1)N OAT A 

INLET INLET GRATE SLOPFS GI ITTER GRATE PONDED CRITICAL INLET ID TYPE CURB INLET LONG TRANS N DEPR. WIDTH TYPE WIDTH ELEVATION LENGTH LENGTH ALLOWED 
(ft) (ft) (%) (%) (ft) (ft) (ft) (ft) 

Al -5 Grote n/o 5.96 1 q6 2. 00 0.014 n/o ?.8, "oral le I 6.00 85.06 
A?-5 Grote n/o 5. qi; ? 8? 2. 00 0.014 n/o ?R3 0 arol lel 6.00 81. 38 
A3-S r.r,,te n/o 5% ? "'"' ? no O_QJ4 n/o ? 8< oral I el r;_ no 7,; 83 
A4-<. r.rnt<> n/n "- qr; I 4,; ? ()() ()_ 014 n/n ? R, oral le I ,; 00 74 16 
A",-", r.rnte n/o " qi; I ,o ? 00 0 014 n/o ? 0, "oral I el i; 00 7'? 39 
A6-S Grote n/o 2.96 I 3n 2. 00 0.014 n/o ?.8~ Poro I I e I 6.00 71. 07 

ON GRADE INLET COMPUTATION DATA 

INLET INLET TOTAL Q INTERCEP Q BYPASS TO INLET REQUIRED ACTUAL PONDED 
ID TYPE (cfsl T ALLOW ACTUAL ID LENGTH LENGTH WIDTH 

CAPACITY <cfs> Ccfsl (ft) (ft) (ft) 
Al-5 Grote 0.512 0.496 0.25 0.016 A2-S n/o n/o 4. 73 
A2-S Grote 0.598 0.576 0.25 0.022 A3-S n/o n/o 4.68 
A3-S Grote 0.604 0.580 0.25 0.024 A4-S n/o n/o 4. 76 
A4-S Grote 0.529 0.508 0.25 0.021 A5-S n/o n/o 5.06 
A5-S Grote 0.512 0.492 0.25 0.020 A6-S n/o n/o 5. 10 
A6-S Grote 0.412 0.374 0.25 0.038 A8-S n/o n/o 4. 71 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WEIGHTED CUMULATIVE CUMULATIVE INTENSITY USER TOTAL 

~ ID TYPE C-VALUE DRAIN Tc USED SUPPLY Q DISCH AREAS ;; 
<acres> (mini C in/hr> Ccfs> <cfsl I 

Q_ OUTS Outlet 0.517 1. 582 17. 901 0.000 0.000 0.000 ::, 
0 A7-S Junction 0.517 1. 582 15.430 6.595 0.000 5.390 u 
[< 

I JNT2 Other 0.902 0.436 6.084 7. 786 0.000 3.064 
0 A7-54 Junction 0.000 0.000 0.000 0.000 0.001 o. 001 

I MH 52 Junction 0.902 0.436 5.535 7. 786 C) 0.000 3. 064 
" A5-S Grote 0.902 0.436 5.337 7. 786 0.000 3.064 I 
u A4-S Grote 0.903 0.310 4.464 7. 786 0.000 2. 179 8: 
.' A6-S Grote 0.900 0.056 0.690 7. 786 0.000 0.394 
m A3-S Grote 0.903 0.238 3.542 7. 786 0.000 1. 675 
N A2-S Grote 0.903 0. 155 2.370 7. 786 0.000 1. 093 
0 Al-5 Grote 0.902 0.073 0.870 7. 786 0.000 0.512 N 

I 
1/) 

rJ CONVEYANCE CONFIGURATION DATA 
0 NODE ID FLOWLI NE ELEVATION " / 
1/) LINK ID us DS us DS SHAPE BARRELS SPAN RISE LENGTH SLOPE n VALUE i3 I (ft) (ft) (ft) (ft) (ft) (%) 
0 

"' PS-22 A7-S4 A7-S 62.640 62. 21 V Ditch n/o 2 94.20 0.46 0.035 u 

" 
I PS-20 A7-S OUTS 62. 21 61. 89 V Ditch n/o 2 158. 00 0.20 0.035 

0 PS-18 JNT2 A7-S 63.64 62. 21 V Ditch n/o 2 458.80 o. 31 0.035 -;;: PS-16 MH 52 JNT2 64.59 63. 64 Circular n/o 2 144.55 0.66 0.013 
~ PS-14 A5-S MH 52 64.65 64.58 Circular n/o 2 32.95 0.20 0.013 

[< 

I PS-8 A4-S A5-S 64.92 64.65 Circular n/o 2 134.00 0.20 0.013 
"' PS-10 A6-S A5-S 64.85 64.65 Circular n/o 2 101. 50 0.20 0.013 "' CD PS-6 A3-S A4-S 66.67 66.41 Circular n/o 2 129.50 0.20 0.013 ,'_ 
~ PS-12 A8-S A6-S 65.01 64.85 Circular n/o 2 80.50 0.20 0.013 
Q_ PS-4 A2-S A3-S 69.37 69.07 Circular n/o 2 150.00 0.20 0.013 
8: PS-2 Al -5 A?-S 73.93 73.63 Circular n/o 2 150.00 0.20 0.013 I 
<O 
0 

N 
/ 

~ CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER = 61.22 

" HYDRAULIC GRADEL I NE . FRICTION DEPTH VELOC !TY u JUNCTION 
-~ LINK UPSTREAM DOWNSTREAM DISCHARGE CAPACITY LOSS 

::,'1l ELEVATION ELEVATION SLOPE UNIFORM ACTUAL UNIFORM ACTUAL o._o 
....... -~ ID (ft) (ft) (%) (ft) (ft) Cft/sl Cft/sl <cfsl <cfs> (ft) 
") C 

PS-20 64.35 64.02 0.00% 1.05 1. 80 1. 21 0.42 5.39 22.48 0.30 ,;..;z .,, ~ PS-18 64.56 64.35 0.00% 0.86 1. 50 1. 05 0.34 3.06 13. 85 o. 01 (.QI-

C) PS-22 64.35 64.35 0.00% 0.04 1.00 o. 19 0.00 0.00 7.07 o.oo 
" PS-16 65.48 64. 19 1. 00% 0.55 0.55 4.32 4.32 3.06 19. 78 0.29 i PS-14 65. 78 65. 48 0.00% 0. 76 0.90 2. 78 2.24 3.06 10.88 0.26 

~ PS-8 65.82 65. 78 0.00% 0.63 1. 13 2. 57 1. 20 2. 18 10. BB 0.01 
~·2 PS-10 65. 78 65. 78 0.00% 0.27 1. 11 1. 54 0.22 0.39 10. BB o.oo 
QD._ PS-4 69.83 69.43 0.00% 0.44 0.36 2. 13 2.83 1. 09 10. BB 0.02 
NJ PS-2 74.28 73. 88 0.00% 0. 31 0.25 1. 67 2. 27 0.51 I 0. 88 0.04 '-.c, 

~3-
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.GEOPAK 2013 DRAINAGE <STORM DRAIN DESIGN> 
PROJECT NAME: FORT BEND PARKWAY ENTRANCE RAMP 
JOB NUMBER : 2021 9x 
PROJECT DESCRIPTION: FROM SOUTH OF BELTWAY 8 EB FRONTAGE RD TO NORTH OF CHANNEL B-1 
STORM SEWER SYSTEM: SYSTEM SOUTH 
DESIGN FREQUENCY: 100 YEARS 
MEASUREMENT UNITS: ENGLISH 
COUNTY: FORT BEND 
OUTPUT FOR ANALYSIS FREQUENCY OF: 100 YEARS 
RUNOFF COMPUTATION FOR ANALYSIS FREQUENCY 

Al-S 0,90 0.073 0.87 10.00 
A2-S 0. 90 0. 083 0. 93 10. 00 
A3-S 0.90 0.083 0.91 10.00 
A4-S 0. 90 0, 072 0. 82 10. 00 
A5-S 0. 90 0. 070 0. 75 10. 00 
A6-S 0. 90 0. 056 0, 69 10, 00 
A7-S 0.37 1.146 15.43 15.43 
A8-S 0. 39 0. 678 13. 25 13. 25 

ON GRADE INLET CONFIGURATION DATA 

INTENSITY 
< in/hr> 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 
9. 921 

10.509 

TOTAL Q 
<cfs> 

0. 760 
0.864 
0.864 
0. 749 
0. 728 
0.583 
4.203 
2. 783 

INLET GRATE <;1 ( pi,<; r.11TTl'R r.RA Tl' 

INLET ID INLET CURB INLET LONG TRANS N DEPR. WIDTH TYPE TYPE LENGTH LENGTH 
(ft) (ft) (%) (%) (ft) (ft) 

A 1 _._ GrntP n/n c; Qf; 1% ?,QO n 014 n/n ? fl, oral lel 
A?-S r.rate n/n c; Qf; 2 82 2 00 0 014 n/a 2 83 oral lel 
A3-S Grate n/a 5.% 2 65 2.00 0.014 n/a 2.83 oral lel 
A4 .<; r.rate n/n 'i Qf, 1 4fi ? on 0 014 n/a ? 8~ Para I I e I 
A5-S Grate n/a 5. 9f- 1. 30 ?,QO 0.014 n/a 2.83 oral lel 
A6-S Grate n/a 5.00 1. 30 2.00 o. 014 n/a 2.50 Para I I e I 

ON GRADE INLET COMPUTATION DATA 

INLET INLET TOTAL Q I NTERCEP Q BYPASS TO INLET REQUIRED ACTUAL PONDED 
ID TYPE Ccfs> T ALLOW ACTUAL ID LENGTH LENGTH WIDTH 

CAPAC I TY Ccfs> Ccfs> (ft) (ft) (ft) 
Al -S Grate 0. 760 0. 716 0.25 0.044 A2-S n/a n/a 5.48 
A2-S Grate 0.908 0.845 0.25 0.063 A3-S n/a n/a 5.47 
A3-S Grate 0.927 0.860 0.25 0.067 A4-S n/a n/a 5.58 
A4-S Grate 0,816 o. 763 0.25 0.053 A5-5 n/a n/a 5.94 
A5-S Grate 0. 781 o. 730 0.25 0. 051 A6-5 n/a n/a 5.98 
A6-5 Grate 0.634 0.545 0.25 0.089 A8-5 n/a n/a 5.52 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WEIGHTED CUMULATIVE CUMULATIVE INTENSITY USER TOTAL 

ID TYPE C-VALUE DRAIN AREAS Tc USED SUPPLY Q DISCH 
<acres> Crni n> C in/hr> Ccfs> Ccfs> 

OUTS Outlet 0.517 1. 582 17. 901 0.000 0.000 0.000 
A7-S Junction 0.517 1. 582 15,430 6.595 0.000 5.390 
JNT2 Other 0.902 0.436 6.084 7. 786 0.000 3.064 

A7-54 Junction 0.000 0.000 0.000 0.000 o. 001 o. 001 
MH S2 Junction 0.902 0.436 5.535 7. 786 0.000 3.064 
A5-S Grate 0.902 0.436 5.337 7. 786 0.000 3.064 
A4-S Grate 0.903 0.310 4.464 7. 786 0,000 2. 179 
A6-S Grate 0.900 0.056 0.690 7. 786 0.000 0.394 
A3-S Grate 0.903 0.238 3.542 7, 786 0.000 1,675 
A2-S Grate 0.903 0. 155 2.370 7. 786 0.000 1. 093 
A 1-5 Grate 0.902 0. 073 0.870 7. 786 0.000 0.512 

CONVEYANCE CONFIGURATION DATA 
NODE ID FLOWLINE ELEVATION " LINK ID us OS us OS SHAPE BARRELS SPAN RISE LENGTH 

(ft) (ft) (ft) (ft) (ft) 
PS-20 A7-S OUT 5 62. 72 62. 41 V Ditch n/a 2 154.50 
PS-18 JNT2 A7-S 63.64 62. 72 V Ditch 4 2 458.50 
PS-16 MH_S2 JNT2 64.59 63.64 Circular n/a 2 144. 55 
PS-14 A5-5 MH S2 64.65 64.58 Circular n/a 2 32.95 
PS-8 A4-S A5-S 64.92 64.65 Circular n/a 2 134.00 

PS-10 A6-S A5-S 64.85 64.65 Circular n/a 2 101. 50 
PS-6 A3-S A4-S 66.67 66.41 Circular n/a 2 129. 50 

PS-12 A8-5 A6-5 65.01 64,85 Circular n/a 2 80.50 
PS-4 A2-S A3-5 69.37 69.07 Circular n/a 2 150.00 
PS-? Al -S A'?-S 73.93 73.630 IC i rcu I or n/a 2 150 00 

CONVEYANCE HYDRAULIC COMPUTATION DATA 
HYDRAULIC GRADELINE 

FRICTION DEPTH 
LINK UPSTREAM DOWNSTREAM 

ELEVATION ELEVATION SLOPE UNIFORM ACTUAL 
ID (ft) (ft) (%) (ft) (ft) 

PS-20 64.35 64.02 0. 00% 1.05 1. 80 
PS-18 64.56 64. 35 0.00% 0.86 1. 50 
PS-22 64.35 64. 35 0,00% 0,04 1.00 
PS-16 65.48 64. 19 1. 00% 0.55 0.55 
PS-14 65. 78 65. 48 0.00% o. 76 0.90 
PS-8 65.82 65. 78 0.00% 0.63 1. 13 

PS-10 65. 78 65. 78 0.00% 0.27 1. 1 1 
PS-4 69.83 69.43 0.00% 0.44 0.36 
PS-2 74.28 73. 88 0.00% o. 31 0.25 

PONDED CRITICAL WIDTH ELEVATION Al I nwi:-D 
(ft) (ft) 

6 00 fl'i_ Of, 
6 00 81 ,0 
6.00 76.83 
r, no 74 Jf; 
6.00 7?. ,9 
6.00 71, 07 

SLOPE n VALUE 
(%) 

0.20 0.035 
0.20 0.035 
0.66 0.013 
0.20 0.013 
0.20 o. 013 
0.20 0.013 
0.20 0,013 
0,20 0,013 
0.20 0.013 
0.20 0,013 

TAILWATER = 61.22 

VELOCITY JUNCTION DISCHARGE CAPACITY LOSS 
UNIFORM ACTUAL 

Cftls> Cft/sl Ccfs> 
1. 21 0.42 5. 39 
1.05 0.34 3. 06 
o. 19 0,00 0.00 
4.32 4.32 3. 06 
2. 78 2.24 3. 06 
2.57 1. 20 2. 18 
1. 54 0.22 0.39 
2. 13 2.83 1. 09 
1. 67 2.27 o. 51 

Ccfs> (ft) 
22.48 0,30 
13. 85 0. 01 
7.07 0.00 

19. 78 0,29 
10.88 0.26 
10.88 0. 01 
10.88 0.00 
10.88 0.02 
1 o. 88 0,04 
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GEOPAK 2013 DRAINAGE !STORM DRAIN DESIGN> 
PROJECT NAME: FORT BEND PARKWAY ENTRANCE RAMP 
JOB NUMBER: 2021 9x 
PROJECT DESCRIPTION: FROM SOUTH OF BELTWAY 8 EB FRONTAGE RD TO NORTH OF CHANNEL B-1 
STORM SEWER SYSTEM: SYSTEM NORTH 
DESIGN FREQUENCY: 10 YEARS OUTFALL_Nl 

...1 MEASUREMENT UNITS: ENGL! SH 
,ct COUNTY: FORT BEND 
I- OUTPUT FOR DESIGN FRFOUENCY: 10 YEARS §i RttNOFF COMPUTATION FOR nl'SJGN FREQUENrY 

m ID C VALUE Ca~~~~s> Tc cmin> T~m~~~D 1 ~j~~~~iy 
::> 
Cl) Al-N 0.90 o. 110 1. 27 1 o. 00 7. 786 

A2-N 0.90 0.081 0.96 1 o. 00 7. 786 
A3-N 0.90 0.052 0.63 10. 00 7. 786 
A4-N 0.90 0.036 0.48 10. 00 7. 786 
A7-N o. 35 0.419 11. 52 11. 52 7.405 

ION r.RAnl' INLET CONFIGURATION DATA 
INLET GRATE SLOPES 

TOTAL Q 
Ccfs> 
o. 771 
0.568 
0.364 
0.252 
1. 086 

GUTTER GRATE PONDED 
INLET INLET CURB INLET LONG TRANS N DEPR. WIDTH TYPE WIDTH CRITICAL 

ID TYPE LENGTH LENGTH Al LOWFD ELFVAT JON 

C 

-g' 
,,-; 
D 

I 
a. 
::, 
D 
u 

I 
0: 
0 

I 
C) 

'1 
I 

u 
e' 
d 
N 

f: 

l 
(/) 

cJ 
D 
/ 
(/) 

G 
I 

0 

"" u ,__, 
D 

(ft) (ft) (%) (%) (ft) (ft) 
Al-N Grate n/a 5 96 ? en 2 00 0.014 n/n 2 83 waral lel 
A?-N Grate n/n 5.96 4. 40 2.00 0.014 n/a ?.83 waral lel 
A,-N r.rnte n/n S% 4 40 ? 00 0 014 n/n ? a, IParal lel 
A4-N Grate n/a 5. 96 4.36 2.00 0. 014 n/a 2.R, waral lel 

ON GRADE INLET COMPUTATION DATA 

INLET INLET TOTAL Q INTERCE Q BYPASS TO REQU !REC ACTUAL PONDED 
ID TYPE Ccfsl PT ALLOW ACTUAL INLET LENGTH LENGTH WIDTH 

CAPAC !TY Ccfsl Ccfsl ID (ft) (ft) (ft) 
Al-N Grate 0. 771 o. 737 0.25 0.034 A2-N n/a n/a 5. 12 
A2-N Grate 0.602 0.592 0.25 0.010 A3-N n/a n/a 4. 35 
A3-N Grate 0.374 0.364 0.25 0.010 A4-N n/a n/a 3.66 
A4-N Grate 0.262 0.383 0.25 A5-N n/a n/a 3. 15 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WEIGHT[[ CUMULATIVE CUMULATIVE INT ENS IT USER TOTAL 

ID TYPE C-VALUE DRAIN AREAS Tc USED SUPPLY DISCH 
!acres> Cminl C in/hr) Ccfs> Ccfsl 

OUT Nl Outlet 0.570 0.699 12. 41 7 0.000 0.000 0.000 
A7-N Grate 0.570 0.699 11. 520 7. 405 0.000 2.956 
PIN2 Junctiar 0.000 0.000 0.000 0.000 0. 001 0. 001 
PIN4 Junctiar 0.900 0.280 6.203 7. 786 0.000 1. 963 
PIN6 Junct i or 0.900 0.280 4.349 7. 786 0.000 1. 963 
PINS Junct i or 0.900 0.280 3.699 7. 786 o. 001 1. 963 
JNT7 Junct i or 0.900 0.280 3.653 7. 786 0.000 1. 962 
A3-N Grate 0.900 0.280 3.263 7. 786 0.000 1. 962 
A2-N Grate 0.900 0. 191 2.556 7. 786 0.000 1. 340 
A4-N Grate 0.900 0.036 0.480 7. 786 0.000 0.254 
Al -N Grate 0.900 0. 110 1. 270 7. 786 0.000 o. 772 

CONVEYANCE CONFIGURATION DATA 
NODE ID FLOWLINE ELEVATION " SPAN RISE LENGTH LINK ID us DS SHAPE BARRELS us DS (ft) (ft) (ft) (ft) (ft) 

PN-9 A7-N OULN1 62.20 62.07 Circular n/a 2 125.50 
PN-1 PIN2 A7-N 62. 75 61.10 n/a n/a 2 52.06 
PN-8 PIN4 A7-N 62. 37 61.10 Circular n/a 2 55.00 
PN-7 PIN6 PIN4 63. 56 62.37 Circular n/a 2 172.00 

PN-12 PINS PIN6 63.96 63.56 Ci rcu I or n/a 2 58.00 
PN-14 JNTB PINS 64. 18 63.96 n/a n/a 2 8.00 
PN-6 A3-N JNT7 64.05 63.96 Circular n/a 2 44.00 
PN-4 A2-N A3-N 67. 19 67.00 Circular n/a 2 95.00 
PN-5 A4-N A3-N 64. 96 64.83 Circular n/a 2 66.00 
PN-2 A 1 -N A2-N 71. 79 71. 50 Ci rcu I or n/a 2 146.50 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER = 63.00 

(ft) (ft) 
i; nn R?. i;q 
6.00 77.05 
n.oo 7? 87 
6.00 69.95 

SLOPE n VALUE 
(%) 

0. 10 0.013 
3. 1 7 0.035 
2. 31 0.035 
0.69 0.035 
0.69 0.035 
2. 79 0.035 
0.20 0.013 
0.20 0.013 
0.20 0.013 
0.20 0.013 

,;;: HYDRAULIC GRADELINE 
~ >----~-----<FR I CT I ON 

o:
1 

LINK ID UPSTREAM DOWNSTRE/1/v 

"' '" ELEVATION ELEVAT JON SLOPE 

DEPTH VELOCITY 
DISCHARGE CAPAC !TY Ju~g~~ ON 

UNIFORM ACTUAL UNIFORM ACTUAL 
rn 11-----1-----+-----+----t----+----+----+-----l-----+----l-------l 
~ (ft) (ft) (%) (ft) (ft) Cft/s) Cft/sl CcfsJ Ccfs> (ft) 
l 11--,----1-----+-~--,--+----,----,=-+-~~-+---,-,,--+----,----,-,--+--,--,--,--1---,----,-,--+--,-=-l----,--,-,---l 

PN-9 64. 16 63.00 0.00% 0.88 1. 02 2.22 1. 84 2. 96 7. 70 0.00 a. 
e' PN-1 64. 16 64. 16 3.00% 0.03 0.50 0.40 0.00 0.00 2. 47 0.00 

I 
i I l----=-c'---1----=-.,..C-,c-=--+--=--c.C....,--=--+-----:'-'--:::-::-:7-t-=-'"cc-=--+--c-'-c:c::--+-----c-'--:--=--+----=-'-:=-:c--1-----,-'--:::--;,--t--:"-':-':----,1---,,'--::-a,---f PN-8 64. 18 64. 16 2.00% 0.48 1.00 2.42 0.56 1. 96 13. 81 0.00 

PN-7 64.29 64. 18 1. 00% 0.60 1.00 1. 55 0.56 1.96 7.57 0.00 
N 

/ l-------'cc'-'----'-',.....,1----"--'-'--='=---+---''---;-'=-+---=-'---=--c'c'----+-----"-=----=-=--+----=-'--c-'c-+--=-'""7C,--t--~-:--=----<l-----'-'---=--c'--+------cc'---=-c---t---=-'"cc-=-----i 
~ 

PN-12 64.59 64.29 1. 00% 0.60 0. 73 1. 55 1. 06 1. 96 7. 57 o.oo 
PN-14 64. 77 64.59 3.00% 0. 46 0.60 2.60 1. 56 1. 96 3.90 0.00 

, 
" u 

PN-6 65.04 64. 77 0.00% 0.60 0.59 2.47 2.55 1. 96 10.88 0.00 
PN-4 i:;7 70 n7 40 0 00% 0 4q 0 40 ? ?4 ? 99 1 ,4 10 88 0.00 

0.00 
> I l--'-'-'-~-l--"'-,._,__'-"--+--"'-'--'-'-"--+-"~=---t----'"-'--'-"'--+--"'-'---~-+~~-'--+-~="--+-----'-'--"~-t----'=='----t----=-"""7C---l 

PN-S "~ ?1 nS 04 0. 00% 0 ?? 0. ?1 1 35 1 40 O ?S 10.88 
PN-2 72.22 71. 80 0.00% 0.37 0.30 1. 90 2 57 0. 77 1 o. 88 0.00 ~J•~-':-!.l.....,L._+--".,,..__....,_-+---"-"'-'---"'"--+-"-'---"'"'-'-'-+----'= ....... --+-'"'-'...,_-+-'--'--"""-+---:':-L.CS"-+-........ "--'-~-+----''-"-'-"-''-f--7~'--l 

Q 0 1L-'-'-'-'"--'--'-'"-'--'"-"--'---'-'--'--"-"--'--""--"'-"-'-'--'----'="--'----'---"'-'--"'-"---'--'--'--""--'---=-'-"--'---'--""--'--'--'-----''-"-'..,,_,,'-'-----=-=-' 
~ .~ 
".1".__§ 
"'u 
" " <.()1-----

C) 

'1 

i 
~ 

~·2 
oQ 
NI 
".c, 

DESIGN FREQUENCY: 10 YEARS OUTFALL_N2 
MEASUREMENT UNITS: ENGLISH 
COUNTY: FORT BEND 
OUTPUT FOR rlFS TGN FRFQUENCY: 10 YEARS 
RUNOFF CrlMPUTATION FOR rll SIGN FREQUENCY 

ID C VALUE AREA Tc Cminl Tc USED 
CacreasJ Cminl Ci n/hr J CcfsJ 

I NT ENS !TYi TOTAL Q 

A5-N 0.90 0.087 0.94 I 10. 00 7. 786 I 0.610 ~~.~-~~~~~L.......~~~~L.......~~~-~~~--'-~L.......~~=-~ 

OI ITF Al I -N? C:ONT 
ON GRADE INLET CONFIGURATION DATA 

INLET GRATE SIOPFS r.tJTffR GRATE 
INLET INLET CURB INLET LONG TRANS N DEPR. WIDTH TYPE ID TYPE LENGTH LENGTH 

(ft) (ft) (%) I (%) (ft) (ft) I 
A5-N Grate n/n 5. 96 2.56 I 3 00 0.014 n/a ?. 83 Para I lel 

ON GRADE INLET COMPUTATION DATA 

INLET INLET TOTAL Q INTERCEPT Q BYPASS TO REQUIREC ACTUAL 
ID TYPE Ccfs> CAPACITY ALLOW I ACTUAL INLET LENGTH LENGTH 

Ccfs> Ccfsl Ccfs> ID (ft) (ft) 
A5-N Grate 0.610 0.580 o. 25 I 0. 030 A6-N n/a n/a 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WEIGHTED CUMULATIVE CUMULATIVE INTENSITY USER TOTAL 

ID TYPE C -v AL UE f"D~R.c.;A~l ~N~A=R'-.,Ec-A=St-~T=,c~U'i-'S=E;=D~i-------c,.---,,.......,.--t-=s=uP;--'P--iLc--Yc.,--=Q+-=,D~l Ssc-C=Hc'---i 
!acres> Cmin) C in/hr) Ccfs> Ccfs) 

OUT NZ 
JNT4 
A5-N 

Outlet 
Junct i or 

Grate 

0.903 0. 087 1. 365 0. 000 0. 000 o. 000 
0.903 0.087 1.273 7.786 0.000 0.610 
0.903 0.087 0.940 7. 786 0.000 0.610 

CONVEYANCE CONFIGURATION DATA 
NODE ID 

LINK ID US DS 

PN-14 JNT4 OUT NZ 
PN-12 A5-N JNT4 

FLOWLINE ELEVATION 
US DS SHAPE 

1----'c f"'t~>,---+--c~f'"'t""'>--, 
60. 26 60. 25 Circular 
60.35 60.26 Circular 

" BARRELS SPAN RISE 

(ft) (ft) 
n/a 2 
n/a 2 

PONDED 
WIDTH 
(ft) 
3. 71 

LENGTH 

(ft) 
7.50 

47. 00 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER 61. 75 

HYDRAULIC GRADELINE 

PONDED 
WIDTH CRITICAL 

Al LOWED El FVATION 
(ft) (ft) 

6.00 67.39 

SLOPE n VALUE 

(%) 

o. 10 0.013 
0.20 0.013 

>----~------<FRICTION 
LINK ID UPSTREAM DOWNSTREAM 

DEPTH VELOCITY 
DISCHARGE CAPACITY JU~g~~ON 

ELEVATION ELEVATION SLOPE UNIFORM ACTUAL UNIFORM ACTUAL 
(ft) (ft) (%) 

PN-14 61. 75 61. 75 o. 10% 
PN-12 61. 76 61. 75 0.20% 

DESIGN FREQUENCY: 10 YEARS OUTFALL_N3 
MEASUREMENT UN I TS: ENGL I SH 
COUNTY: FORT BEND 
QltTPllT FOR nF<;Tr.N FRl'OUl'NrY: 10 Yl'ARS 
RUNOFF COMPUTATION FOR n SIGN FREQUENCY 

(ft) (ft) 
0.42 1. 50 
0.35 1. 49 

A6-N 0.90 0.140 0.73 10.00 7.786 0.981 

Cft/sl 
1. 52 
1. 93 

* E7-N 0.68 0.413 23.60 23.60 5.680 1.595 
>-~A~8--~N----<-~o~. 5=-2=--+-"""o~_-1-1~1-+~1~.~1""5'->-----'1~0~.~o'"'o----<-=-1 .~7,,,.8"""6~+--~o~. ~4~4-e-9-< 

SAG INLET CONFIGURATION DATA 

Cft/sl 
0.35 
0.35 

Ccfsl Ccfsl (ft) 
0.61 3.87 0.00 
0.61 5.47 0.00 

INLET 
ID 

INLET CURB PERIMETER AREA LEFT-SLOPE RIGHT-SLOPE GUTTER DEPTH CR IT I CAL 
TYPE LENGTH LONG TRANS LONG TRANS N DEPR. 

(ft) (%) 1%) (%) (%) 

A6-N Curb 5 n/a n/a 0.500 3.00 0. 110 3.00 0.015 
AB-N Curb 5 n/a n/a 0.520 2.00 0.240 2.00 0.015 

SAG INLET COMPUTATION DATA 

INLET 
ID 

INLET 
TYPE 

INLET GRATE TOTAL 

HEAD 

PONDED WIDTH 
LENGTH >--p•-ER:J~:M~~-A~RE~A-< LEFT RIGHT 

(ft) tftl Csfl Ccfsl tcfsJ (ft) (ft) ( ft) 
A6-N Curb 5 n/o n/o 0.981 1. 352 0. 15 5. 39 4.26 
AB-N Curb 5 n/a n/o 0.449 0.552 0.09 5. 15 3. 54 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WE I GHTED CUMULATIVE CUMULATIVE I NT ENS !TY USER TOTAL 

ID TYPE C-VALUE 1--'D~R~A;-'l~N~A~R~E,.'-A~S+--_T~c"-"Uc"S-cE=D-t--,.--,,-.....,.--t-=s=uP;--'P--iLc--Yc.,--=Q+---"cD~l Ssc-C=Hc'---i 
(acres> Cminl C in/hr> CcfsJ <cfs) 

OUT N3 Outlet 0. 720 0. 234 3. 907 0. ODO 0. 000 0. 000 
A6-N Curb 0.900 0. 140 0. 730 7. 786 0. 000 o. 981 
A8-N Curb 0,520 0.111 1.150 7.786 0.000 0.449 

CONVEYANCE CONFIGURATION DATA 

(ft) 
1. 5 
1. 5 

ALLOWED ELEVATION 

( ft) (ft) 
0.50 62.64 
0.50 63.07 

NODE ID FLOWLINE ELEVATION 
LINK ID us DS SHAPE " BARRELS SPAN RISE LENGTH SLOPE n VALUE 

US OS (ft) (ft) (ft) (ft) (ft) (%) 

PN-1 MH N3 OUT N3 55.68 55.50 Circular n/a 2 89.00 0.20 0.013 
PN-2 A6-N MH N3 58. 16 58.00 Circular n/a 2 81. 19 0.20 0.013 
PN-4 A8-N MH N3 58.44 58.00 Circular n/a 2 220.61 0.20 0.013 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER 59.82 

HYDRAULIC GRADELINE 
FRICTION DEPTH VELOCITY JUNCTION LINK ID UPSTREAM DOWNSTREAM DISCHARGE CAPACITY LOSS 

ELEVATION ELEVATION SLOPE UNIFORM ACTUAL UNIFORM ACTUAL 
(ft) (ft) (%) (ft) 1ft) Cft/s) Cft/s) CcfsJ CcfsJ (ft) 

PN-1 59.83 59.82 0.00% 0.48 2.00 2.24 0.42 1. 31 10.88 0.00 
PN-2 59.84 59.83 0.00% 0.40 1. 83 1. 95 o. 29 0.98 10. 88 0.00 
PN-4 59.83 59.83 0.00% 0.29 1. 83 1. 63 0. 15 0.45 10.88 0.00 

NOTE: 

* E7-N: EXIST INLET. TC CALCULATION 
BASED ON COH CRITERIA ATLAS 14 REGION 3 
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GEOPAK 2013 DRAINAGE !STORM DRAIN DESIGN> 
PROJECT NAME: FORT BEND PARKWAY ENTRANCE RAMP 
JOB NUMBER: 2021 9x 
PROJECT DESCRIPTION: FROM SOUTH OF BELTWAY 8 EB FRONTAGE RD TO NORTH OF CHANNEL B-1 
STORM SEWER SYSTEM: SYSTEM NORTH 
ANALYSIS FREQUENCY: 100 YEARS OUTFALL_Nl 
MEASUREMENT UNITS: ENGLISH 
COUNTY: FORT BEND 
OUTPUT FOR ANALYSIS FREQUENCY: 100 YEARS 
RUNOFF COMPUTATION FOR DESIGN FR QJFNCY 

ID 

Al -N 0,90 o. 110 1. 27 10.00 
AZ-N 0.90 0. 081 0. 96 10.00 
A3-N 0.90 0.052 0.63 10.00 
A4-N 0.90 0.036 0.48 10.00 
A7-N 0.35 0.419 11. 52 11. 52 

ON GRADE lNI l'T C1NFJGIIRATJON DATA 

JNTENSI 
TY 

C in/hrl 
11. 563 
11. 563 
11. 563 
11. 563 
11. 039 

TOTAL Q 
(cfsl 
1. 145 
0. 843 
0. 541 
0.375 
1. 619 

INLET 
ID 

INLET 
TYPE 

INLET 
CURB 

LENGTH 
r~tn 1----SL_O-rP_E_s _____ G_u_T,-T_E_R--+----G-R~A_T_E __ --l PWO!NtfJ CR IT I CAL 

LENGTH ALLOWED ELEVATION 

Al-N 
A2-N 

A4-N 
ON GRADE 

INLET 
ID 

Al-N 
AZ-N 
A3-N 
A4-N 

(ft) (ft) 
r.,nte n/n 
Grate n/a 5.96 
r.rnte n/n 
Grate n/a 5.96 

INLET COMPUTATION DATA 

INLET 
TYPE 

Grate 
Grate 
Grate 
Grate 

1. 145 
0.940 
0.601 
0.387 

1. 050 
0.886 
0.589 
o. 391 

LONG TRANS N DEPR. WIDTH TYPE 

(Y.) (Y.) (ft) (ft) 
? q, ? 00 0 01 4 n/ n ? 8, 
4.40 2.00 0.014 n/a ?,83 
4 4n ? nn o n1 4 n/a ? R, 
4.36 2.00 0.014 n/a 2.83 

o. 25 0. 10 
0.25 0.06 
0.25 0.01 
0.25 

TO 
INLET 

ID 
AZ-N 
A3-N 
A4-N 
A5-N 

REQUIRED ACTUAL 
LENGTH LENGTH 

(ft) (ft) 
n/a n/a 
n/a n/a 
n/a n/a 
n/a n/a 

Para I le 

Peral lel 
Para I lel 

PONDED 
WIDTH 
(ft) 
5.93 
5. 12 
4.33 
3.69 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 

NODE 
ID 

OUT Nl 
A7-N 
PIN2 
PIN4 
PIN6 
PINS 
JNT7 
A3-N 
AZ-N 
A4-N 
Al-N 

NODE 
TYPE 

Outlet 
Grate 

Junctior 
Junctior 
Junctior 
Junct i or 
Junct i or 

Grote 
Grate 
Grate 
Grate 

WEIGHTED 
C-VALUE 

0.570 
0.570 
0.000 
0.900 
0.900 
0.900 
0.900 
0.900 
0.900 
0,900 
0.900 

CUMULATIVE CUMULATIVE 
DRAIN AREAS Tc USED 

!acres> !mi nl 
0.699 12.386 
0.699 11.520 
0.000 0.000 
0.280 5. 711 
0.280 4.024 
o. 280 3. 433 
0.280 3.391 
0.280 3.046 
0.191 2.414 
0.036 0.480 
0.110 1.270 

INTENSITY 

I in/hrl 
0.000 
11. 039 
0.000 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 
11. 563 

USER 
SUPPLY 

lcfsl 
0.000 
0.000 
0. 001 
0.000 
0.000 
o. 001 
0.000 
0.000 
0.000 
0.000 
0.000 

TOTAL 
DISCH 
Ccfsl 

0.000 
4.406 
0. 001 
2. 914 
2. 914 
2. 914 
2. 913 
2.913 
1. 990 
0.377 
1. 146 

(ft) (ft) 
i; 00 8? i;q 

6.00 77. 05 
'- 00 7? 87 
6.00 69.95 

6 CONVEYANCE CONFIGURATION DATA u 
I 

er 
0 

I 
C) 

<f 
I 

u 
a, ~, 
"' 
N 
0 
N 

l 
in 
c.1 
0 
/ 
V> 
c3 

LINK ID 

PN-9 
PN-1 
PN-8 
PN-7 

PN-12 
PN-14 
PN-6 
PN-4 
PN-5 
PN-2 

NODE ID 
US DS 

A7-N OUT NI 
PINZ A7-N 
PIN4 A7-N 
PJN6 PJN4 
PINS PING 
JNTB PINS 
A3-N JNT7 
AZ-N A3-N 
A4-N A3-N 
A 1-N A2-N 

FLOWLINE 
us 
(ft) 

62.20 
62. 75 
62.37 
63.56 
63.96 
64. 18 
64.05 
67. 19 
64,96 
71. 79 

ELEVATION 
DS 

1ft) 
62. 07 
61. 10 
61. 10 
62.37 
63.56 
63.96 
63.96 
67.00 
64.83 
71.50 

SHAPE 

Ci ,cu I or 
n/a 

Ci ,cu I or 
Ci ,cu I or 
Ci ,cu I or 

n/a 
Circular 
Ci ,cu I or 
Ci rcu I or 
Ci ,cu I or 

" BARRELS SPAN RISE 

(ft) (ft) 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 
n/a 2 

LENGTH SLOPE n VALUE 

(ft) IY.l 
125.50 o. 10 0,013 
52.06 3. 17 0.035 
55.00 2. 31 0.035 
172.00 0.69 0.035 
58.00 0.69 0,035 
8.00 2. 79 0.035 
44.00 0.20 0.013 
95.00 0.20 0.013 
66.00 0.20 0.013 
146.50 0,20 0,013 

I 
0 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER = 63.00' 
"' u ,__, HYDRAULIC GRADELINE 

DEPTH VELOCITY 
0 

1 
LINK 

ID 

UPSTREAM DOWNSTREAM FR I CT ION DI $CHARGE CAPAC !TY JUN CT ION 
f----~----+---~-----l 

ELEVATION ELEVATION SLOPE UNIFORM ACTUAL UNIFORM ACTUAL 
er 

I 
<O 

"' a, 

~ 
1 
CL 

I:' 
I 

<O 
0 

N 
/ 

j 

" " " ·, 

PN-9 
PN-1 
PN-8 
PN-7 

PN-12 
PN-14 
PN-6 
PN-4 
PN-'i 
PN-2 

(ft) 
64.32 
64.32 
64.37 
64,55 
64. 71 
64.93 

i;7, 81 
i:.c; ?R 
72. 32 

(ft) IY.l 
63.00 0.00 
64.32 3.00Y. 
64.32 2.00Y. 
64.37 1. ODY. 
64.55 1. OOY. 
64. 71 3.00Y. 
64 93 
67.49 O.OOY. 
<.<; ?? 0 OOY. 
71. 87 0. OOY. 

::,Jl ANALYSIS FREQUENCY: 100 YEARS OUTFALL_NZ 
CL O MEASUREMENT UN ITS: ENGL! SH 
n ·" OUTPUT FOR ANAi YS T <; FR>OU>Nf'Y: 1 on YF AR<; 
":': s RUNOFF COMPUTATION FOR D SIGN FR QUENCY 

1ft) (ft) Cft/sl Cft/sl 
1. 17 1. 02 2.30 2. 74 
0.03 0.50 0.40 0.00 
0.56 1.00 2.68 0.83 
o. 70 1. 00 1. 70 0.83 
0. 70 0.99 1. 70 0.85 
0.54 0.60 2.88 2. 31 
0 73 0 75 2 79 ? 7? 
0.60 0.49 2. 50 3.34 
0. ?fi 1 'i4 0 R7 
0.45 0 37 2. 13 2.87 

LOSS 
lcfsl Ccfsl (ft) 
4. 41 7. 70 1. 15 
0.00 2.47 0.00 
2. 91 13. 81 0.00 
2. 91 7.57 0,00 
2. 91 7.57 0. 01 
2. 91 3.90 o. 10 
? 91 10.88 0. I 9 
1. 99 10.88 0.03 
n 1R 10.RR 0.01 
1. 15 10.88 0.07 

* 

OUTFALL-NZ CONT 
ON GRADE INLET COMPUTATION DATA 

INLET INLET TOTAL Q INTERCE Q BYPASS TO REQUIRED ACTUAL PONDED 
ID TYPE !cfs> PT ALLOW ACTUAL INLET LENGTH LENGTH WIDTH 

CAPAC !TY !cfsl !cfsl ID (ft) (ft) (ft) 
A5-N Grate 1. 093 0.929 0.25 0. 164 A6-N n/a n/a 5.28 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WEIGHTE[ CUMULATIVE CUMULATIVE INTENSITY USER TOTAL 

ID TYPE C-VALUE DRAIN AREAS Tc USED SUPPLY DISCH 
!acres> (min> C in/hrl Ccfsl Ccfsl 

OUT NZ Outlet 0.900 0.210 1. 227 0.000 0.000 0.000 
JNT4 Junct i or 0.900 0.210 1. 162 11. 563 0.000 2. 185 
A5-N Grate 0.900 0. 105 0.940 11. 563 0.000 1. 093 

CONVEYANCE CONFIGURATION DATA 

" NODE ID FLOWLINE ELEVATION 
LINK ID us DS SHAPE BARRELS SPAN RISE LENGTH SLOPE n VALUE 

us DS (ft) (ft) 1ft) (ft) (ft) (Y.) 
PN-14 JNT4 OUT_N2 60.26 60.25 Ci ,cu I or 1 n/a 2 8.50 o. 10 0.013 
PN-12 A5-N JNT4 60.34 60.26 Ci ,cu I or 1 n/a 2 38.00 0.20 0.013 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAILWATER = 61. 75 
HYDRAULIC GRADELINE 

FRICTION DEPTH VELOC !TY 
DI $CHARGE CAPAC I TY Ju~gu ON LINK ID UPSTREAM DOWNSTREAM 

ELEVATION ELEVATION SLOPE UN I FORM ACTUAL UN I FORM ACTUAL 
1ft) (ft) (%) 

PN-14 61. 76 61. 75 O.OOY. 
PN-12 61. 77 61. 76 O.OOY. 

ANALYSIS FREQUENCY: 100 YEARS OUTFALL _N3 
MEASUREMENT UN I TS: ENGL! SH 
COUNTY: FORT BEND 
OUTPUT FOR ANALYSIS FR<'nll>NCY: 100 YEARS 
RLINOFF COMPLITATTON FOR rJ ·s Tr.N FRFOUFNCY 

ID C VALUE AREA Tc (min> Tc USED 
Cacreasl Cminl 

A6-N 0.90 0. 140 0. 73 10.00 
E7-N 0.68 0. 413 23.60 23.60 
A8-N 0.90 0.044 1. 15 10.00 

SAG INLET CONFIGURATION DATA 

INLET INLET CURB PER !METER 

(ft) (ft) Cft/sl lft/sl Ccfsl !cfs> (ft) 
0.84 1. 50 2. 16 1. 24 2. 19 3.87 0.00 
0.47 1. 48 2.29 0.62 I. 09 5.47 0,00 

INTENSITY TOTAL Q 
C in/hrl Ccfsl 
11. 563 1. 457 
8. 790 2.469 
11. 563 0.458 

AREA LEFT-SLOPE RIGHT-SLOPE GUTTER 
ID TYPE LENGTH LONG TRANS LONG TRANS N DEPR. 

(ft) (ft) Csfl CY.) IY.l (Y.) (Y.) (ft) 
A6-N Curb 5 n/a n/a 0,500 3.00 
AS-N Curb 5 n/a n/a 0.520 2.00 

SAG INLET COMPUTATION DATA 

INLET ID INLET 
TYPE 

INLET GRATE TOTAL Q INLET 
CAPACITY 

LENGTH PERIM AREA 
(ft) (ft) !sf> (cfs> (cfsl 

A6-N Curb 5 n/a n/a 1. 457 1. 350 
AB-N Curb 5 n/a n/a 0.667 1. 350 

CUMULATIVE JUNCTION DISCHARGE COMPUTATIONS 
NODE NODE WE I GHTED CUMULATIVE CUMULATIVE INTENSITY USER 

o. 110 
0.240 

TOTAL 

HEAD 
(ft) 

0. 17 
0. 10 

TOTAL 
Tc USED SUPPLY Q DISCH 

<min> ( in/hr) Ccfsl Ccfsl 
ID TY PE C-V ALUE 1-"D'--'RA=I N-'-"A'--'R=-EA'-'-S"-+--'-=----'c-'=-+------l--=-'"-=,...=..+---"-'=-'------1 

<acres> 
OUT_N3 Outlet 0. 732 o. 251 3. 766 0.000 0.000 0.000 
MH N3 Junction 0. 7 32 0. 251 3. 192 11. 563 0.000 2. 126 
A6-N Curb 0.902 0. 140 0. 730 11. 563 0.000 1. 457 
AB-N Curb 0.520 0. 111 1. 150 11. 563 0,000 0,669 

CONVEYANCE CONFIGURATION DATA 

" 

3.00 0,015 1. 5 
2. 00 0.015 1.5 

PONDED WIDTH 

LEFT RIGHT 
(ft) (ft) 

6.35 4. 94 
5.97 4. 11 

LINK ID 
NODE ID FLOWLINE 

us 
ELEVATION 

DS SHAPE BARRELS SPAN RISE LENGTH SLOPE n VALUE 
us DS (ft) (ft) (ft) 1ft) (ft) (%) 

PN-1 MH N3 OUT N3 58.00 57.82 Ci ,cu I or 1 n/a 2 88.95 0.20 0.013 
PN-2 A6-N MH N3 58. 16 58.00 Ci ,cu I or I n/a 2 81. 19 0.20 0.013 
PN-4 AS-N MH N3 58.44 58.00 Circular 1 n/a 2 220.61 0.20 0.013 

CONVEYANCE HYDRAULIC COMPUTATION DATA TAJLWATER = 60. 17 
HYDRAULIC GRADELINE 

LINK ID UPSTREAM 
1------~-----<FRICTION 

DOWNSTREAM 
DEPTH VELOC !TY JUNCTION DISCHARGE CAPAC I TY LOSS 

ELEVATION ELEVATION SLOPE UNIFORM ACTUAL UNIFORM ACTUAL 
(ft) (ft) CY.) (ft) (ft) !ft/sl Cft/sl Ccfs> !cfs> (ft) 

PN-1 59.85 59.82 0.20% 0.62 2.00 2.59 0.68 2. 13 10.88 0.02 
PN-2 59.86 59.85 0.20% o. 51 1. 85 2.29 0,48 1. 46 10,88 0,00 
PN-4 59.85 59,85 O.ZOY. 0.35 1. 85 1. 80 0.22 0.67 10.88 0.00 

DEPTH 
ALLOWED 

(ft) 
0.50 
0,50 

REV. 

NOTE: 

* E7-N: 
BASED 

CRITICAL 
ELEVATION 

1ft) 
62.64 
63.07 

DATE 

EXIST INLET. TC CALCULATION 
ON COH CRITERIA ATLAS 14 REGION 3 

BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
I 500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

F-20607 

FORT BEND PARKWAY TOLL ROAD 
ENTRANCE RAMP 1A 

HYDRAULIC 
CALCULATIONS 
NORTH SYSTEM 

:;>g rl SHEET 4 OF 4 '°: ID C VALUE ca~~~~sl Tc !min> T~m~~~D l~j~~~~;y T~~~'s>Q PROJECT 
« NUMBER 2021 9x i A5-N I O. 90 O. 105 O. 94 1 0. 00 11. 563 I 1. 093 

·• ION GRArJF !NI FT C lNFfr.llRATION rJATA DESIGNED BY: 
°\l INLET GRATE 1---~S=LO""'""PE=S~--+--~G~U~TrT~E~R~--+---~G,_,R~A~T~E----< PONDED CHECKED BY: 

:::l2 INLET INLET CURB INLET WIDTH CRITICAL .!:'.1 ID TYPE LENGTH LENGTH LONG TRANS N DEPR. WIDTH TYPE ALLOWED ELEVATION DRAWN BY: 
"'"' (ft) (ft) IY.l I IY.l I 1ft) 1ft) 1ft) 1ft) 
.:::_:> A5-N Grate n/a 5. 96 2. 56 I 3. 90 0. 014 I n/a 2. 83 Para I I e I 6. 00 66. 46 CHECKED BY: nul.!:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::=:::::::::::::::::::::::::::::::::::::::::=::::::::=:::::::=:::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::=:::::::::::::::::::::::::=::::::::=:::::::=::=::::::::::::::::::.... ____________________________________________________ ..J. ______ J..... ___ J.... ________ J.... ____ ...J 

DATE: 3/15/2023 
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REV . DATE 

~ 
LEGEND 

e MANHOLE 
■ GRATE INLET 
~ CURB INLET 
c:::I SAFETY END TREATMENTISET> 

PROPOSED STORM SEWER 
-~•··-~ il PROPOSED DlTCH 

---- DIRECTION OF FLOW 
NOTES 

1. THE HORIZON TAL CONTROL POIN T FOR 
AL L CURB [NLETS [SAT THE CENTER 
FACE OF CURB , FOR GRATE INLETS AND 
MANHOLES , THE HORIZONTAL CONTROL 
POINT [SAT THE CENTER OF INLET 
OR MANHOLE . 

2 . HORIZONTAL CONTROL lS BASED ON 
RAMP-IA PGL AL[GNMENT. 

3 . STORM SEWER LENGTH SHOWN lS 
CENTER TO CENTER OF STRUCTURE 
WHICH DIFFERS FROM PAY LENGTH 
IN QUANT[TY SHEET . 

~. SEE STORM SEWER LATERAL SHEETS 
FOR MORE INFORMATION . 

5. ALL DITCHES ARE V-SHAPED UNLESS 
OTHERW I SE NOTED. 

6 . CON TRACTOR SHALL MAINTAIN POSITIVE 
DRAINAGE WI THIN THE PROJECT LIMITS 
TO CONVEY ALL STORMWATE R RUNOFF TO 
IDENTIF IED OUTFALL PO[NTS. 

7. UTlLlTIES SHOWN ARE APPROXIMATE 
CONTRAC TOR TO FlELD VERIFY DEPTH 
AND LOCA Tl ON. 

HORIZ. 0 25 50 100 

VERT . 0 5 10 

BY DESCRIPTION 
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~ • ~ FORT BEND PARKWAY TOLL ROAD 
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~ • STORM SEWER 

~~ PLAN & PROFILE 
;] _ s_o--1 ····:············ , ................... , ............................. ,, .............................. :, .............................•.............................. , ............................. , ........................... , ........... ... . , ......... , .................. , ......................... , ........................... , ....................... .. ...•.............................•............................. , ............................... • •.............................. , .............................•............................ , ....................... .....•............................ ; .......................... ; .......................... _ s_o--l BEGIN PROJECT TO STA 21 •50 
J;~ : : SHEET I OF 3 

o PROJECT 1 ::::, , NUMBER 2021 9x 
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("I 
;:t 

BEGIN RAMP CONSTRUCTION 
~ RAMP-lA STA 22•09 . 32 EXIST AD INLET!Al3) 

REPLACE EXIST GRATE INLET STG II 
PROP STG II GRATE INLET TYPE AD 
~ RAMP-IA 

A I -S 
PROP INLET 
! COMPU !TY AZR2G) 
~ RAMP-IA 
STA 29•67 . 50 , 3. 20'LT 

0 
~~ 

ti 
· r,'I 

~ 
·.O 
·o 

A6-S 
PROP lNLET!COMPLl !TY AZl 
~ RAMP- I A 

STA 26•39.00,32.38'LT 
TG•6l.60' 
• SEE STANDARD HIL-AD/AAD 

FOR ADDITIONAL INFORMATION 
. ..,.~ r ,,1, P ·\ 

1;" WATER\\, WV 
0:: WV 
0 ;i {·'"-'·

· i ;,: 

~ 
LEGEND 

0~ 
0~ ::::, -(/) 

I 

C, 

C, 
,0 

/ "! 
0 L../ ·.'\~ 
l!)I · . v:: 

1<::;, + 

i 

I 

\}~,:~"--~--
\~. ¢::::i. 

STA 23•02,50,3.9l'LT 

·----. -.· -, . 

EXIST DITCH 
TO REMAIN IN PLACE 

A5-S 
PROP INLET !COMPLl !TY AZR2G> 
~ RAMP - lA 
STA 24•04,00,4,00'LT 

EXIST ROW 

A4-S 
PROP INLET 
!COMPU !TY 
~ RAMP- I A 

--- STA 25•38 . 00 --~---

· HILLCROFT AVE 3. 33' LT 

N \ / : l 

~ Fr~~! -~i~:\~~ ~;[~; ;,;.Sc c•;~ p~~~~-~~ ~~~_fRe 
=-- - "--, _ '. PROP 101. 50 LF · :4!!!!!1- 25-0·0--~--- "-

\ ___ \_._~--'- 24"RCP - -- - _LAI-=:" -- ·- · -w ~. 

A3-S 
PROP INLET 
!COMPU ! TY AZR2G> 
~ RAMP - lA 
STA 26•67.50, 3.23'LT 

N 
~ 

-------.:--

A2 - S 
PROP INLET 
!COMPL> !TY AZR2G> 
~ RAMP -1 A 
STA 28• I 7. 50, 3. 2 1. LT 

.NTERPO!NT ENERGY 
" PLA GAS LIN" 

EX_~5.~ .-~?_~,---~---,._......!;~~Jcd_'._,,.,,,,_ 

------~- - -- - 30 ,. STM. 

------;: 
--~- -~- - f: _{ __ _ 
-·----------- ------· ... 30•00 

~' a: ! 
I-! 
1/l i 
;i 
W ; 

: 
I 

z . ,· 1 . PROP 24"RCP --~~==.o"!'l"'========"""" 

~ -- ·•• \-_ \ ~ ·· - ----- -- .. --- ;-::.s-:::~t -=~~,;;:: ~":~::;:: _-_ ---;::~t 
~ -r Ok -~ .... A 7- S ··· 

STA 29•98.80 
. 39. 43'RT PIN2 

j O 
(J ;: a: 

' I 
: 1----
1 \/l 

i; 

0 
I!) 
+ 

N 
rr) 

J:.--..+---1 <{ 
I
ll) 

w 
z ..... 
_J 

I 
u 
I-
~ \\\ ' ,, 
~ ,r ,r·"· 
~ .c..,""~ ---· ·•""" ,, 

~-~. 

• MANHOLE 

■ GRATE INLET 

.a, CURB INLET 
c:::::I SAFETY END TREATMENT!SET> 

PROPOSED STORM SEWER 

--- Ii_ PROPOSED DITCH 

DIRECTION OF FLOW 
NOTES 

I. THE HOR IZ ONTAL CONTROL POINT FOR 
ALL CURB INLETS IS AT THE CENTER 
FACE OF CURB , FOR GRATE INLETS AND 
MANHOLES, THE HORIZONTAL CONTROL 
POINT IS AT THE CENTER OF INLET 
OR MANHOLE. 

2. HORIZONTAL CONTROL IS BASED ON 
RAMP- IA PGL ALIGNMENT. 

3. STORM SEWER LENGTH SHOWN IS 
CENTER TO CENTER OF STRUCTURE 
WHICH DIFFERS FROM PA Y LENGTH 
IN QUANTITY SHEET . 

4. SEE STORM SEWER LATERAL SHEETS 
FOR MORE INFORMATION . 

"' · ce:.::.~i,;;:::i,7f °"' --- .. "._,. - - -~ -_, -" -· 

FORT BEND 
FBp EXIT . " 

EXIST AD .INLET!Al4) ~AMP 
BRICK PLUG STAGE II INLET 

PARKWAY 
• -. - ' '""" ;;~,; °' ;c; ~~ BEGIN Ii. PROP 

NORTH DITCH : 
~ RAMP - I A : =:> 

'c:2> 

-~'* .. ·· Q._.J _: _,;_ :CE?1~ ~ ~; :-J ~ '.L:_, 
-· 1 -...... 

5 . ALL DITCHES ARE V-SHAPED UNLESS 
OTHERWISE NOTED. 

PROP 
WALL 

4 " STL. CAS MAIN r ,~ RAMP-IA 

PROP RET 
WALL 

tr 
Ii_ PROP SOUTH DITCH 

BACK SLOPE 

' 

~ RAMP - I A 
STA 26•36.80,29. 70'RT 

. =-- BEGIN SOUTH DITCH 
it RAMP-IA -· - .. _ 
STA 25•50. 70,36 . 31 ' RT . 

JNT2 
- · 

PROP SET !TY I I > !24 IN > !RCP> !6: I> !P) 
~ RAMP- I A 
STA 25•40 . 00, 36.81 ' RT 

2 -~ · LAT -4 ,_ 14 . ,--

QLJTF ALL DI T~'H a 
(OUT - s) OUT_S2~ ' . . 

- · - it RAMP-IA STA 29•95 . 56 , 190.62'RT - ~ 

. STA 31 •92. 94 ' 
39 . 88'RT -·. .. i _·, ., '.'-···· 

OUTFALL DITCH 
<OUT _Nll 

A7-
it RAMP - I A 

32-45.00 , 50.82'RT 

7 5 5 0 0 

,--·GC;L.' " 1,: 

' ~6 . CONTRACTOR SHALL MAINTAIN POSITIVE 
DRAINAGE WI TH IN THE PROJECT LIMITS 
TO CONVEY ALL STORMWATER RUNOFF TO 
IDENTIF IED OUTFALL POINTS. 

UTILITIES SHOWN ARE APPROXIMATE -:: 1. 
,-: CONTRACTOR TO FIELD VERIFY DEPTH 
-~ AND LOCATION . 

~ - HORIZ . 0 

- -~ 
- - - --·---~----- ... 

25 50 100 

. ~ : ,,'-.. VERT . 0 5 10 

·~:: -~ ;0% X 145 . 50' J VARIES !3 : 1-4 : I) 

c 1-----lJ. -- -\ L ~ f'HUf' t~ ·Hc f' @u . t, ... - ·- · ... ":-::. ·,.~c::.: ::.c:~:~A~~~T~ 

! --~- -- Y, ',_ - EXIST RET WALL ~~0~
2

MANHOLE TY A STA 30•93 . 00, 36 . 14' RT !OUTFALL DITCH !OUT_Nl 
0

, 4'BERM SECTION A-A ~ RAMP-IA it RAMP - IA 

15 •1 STA 29•26 . 00 TY A STA 32•43 . 46 ,176. 00'RT J PROP SOUTH DITCH CROSS SECTION STA 23•97.00,28. I l'RT 

' • •• I•~ . ' 1 \\'I;_ 
'• !,Jt11111 1► ~i~1 DATE BY DESCRIPTION 

9 T 
C> 

"' I u 
CD 

"-, 90 ....... ; ...................... : .......................... + .................................................. + ...................... ! -~ RAMP-IA PGL ;_ I---+ ··.............. l l 

~ BEG IN PROFILE / 
1

PROP !~LET A?-S 
,,- STA 22•09 . 16 / T.O.G . -81.38 ~ EL • 69.94 

* V1 

"1 
0 
/ 
V1 
13 

···· ··· · ······· · ·· o 

I!) 
+ 

PROP INLET A4-S 
J ., 80 N I. u.•r1.ur· T.O. G.•74 .16 
u ... , 
0 
/ 

-<( -DDf'ID lA/\MUf'll C" ULJ C? PROP MANHvLL =•-~• 
RIM EL•69.58' 

E 
0 

"' I 
"' 3: 
CD 

,! 
l 

I
ll) 

..... w 
z 
_J E,uo .. ·:r: I _.,_ ~ - ....... 1 .. 1 .......... ... ~.1: .. cc,.c.--,iLl 

~ u 
;:;; 1-
G' <{ 
:::: ~ 

...... I 

CENTERPOINT 
4" STL. GAS 

OP 1-24 "X129.50' 
P@ 0. 20% 
•66 . 41' i ----- - .--- --- ~ -

PROP 1-24"X150.00' 
RCP@ 0.20% 

,----- : ----- - -~- ----- - -· .. 
PROP 1-24"X150,00' 1: . . 
RCP@ 0.20% 1 

I 

............... ~--~--.-,-•-· ·····)=--··J~\ 
lf.•73 . 63 ' 

10 YR HGL 
lf.•69. 07' ~1t. 0 69. 37 ' 

S• ! - )0 . 31% T _s_T_~~R~~rD~~---- - -- ---

8 
j 

60 
··0 w 
a. 

AT-2,PROP 24"RCP 
e 64 • 59 • ............. ,, ....................... +, \ ....... ·\·i ....................... \k JNT2 , lf.•63 . 64' ..... U PROP SOUTH DITCH 

lf.•64 . 92' vr! EXISTING 2~ .. RCP 

. !) .... ·:·. 
~ @, lf.•64 . 65' 

C> 
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F-20607

HOUSTON, TX 77077

SUITE 445

1500 S DAIRY ASHFORD

AIG TECHNICAL SERVICES, LLC

FORT BEND PARKWAY TOLL ROAD

TOLL ROAD AUTHORITY

FORT BEND COUNTY
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GRATE INLET

MANHOLE

[ PROPOSED DITCH

PROPOSED STORM SEWER

NOTES

DIRECTION OF FLOW

CURB INLET

SAFETY END TREATMENT(SET)1
0

0
%

   AND LOCATION.

   CONTRACTOR TO FIELD VERIFY DEPTH

7. UTILITIES SHOWN ARE APPROXIMATE

   IDENTIFIED OUTFALL POINTS.

   TO CONVEY ALL STORMWATER RUNOFF TO

   DRAINAGE WITHIN THE PROJECT LIMITS

6. CONTRACTOR SHALL MAINTAIN POSITIVE  

   OTHERWISE NOTED.

5. ALL DITCHES ARE V-SHAPED UNLESS

   FOR MORE INFORMATION.

4. SEE STORM SEWER LATERAL SHEETS

   IN QUANTITY SHEET.

   WHICH DIFFERS FROM PAY LENGTH

   CENTER TO CENTER OF STRUCTURE

3. STORM SEWER LENGTH SHOWN IS

   RAMP-1A PGL ALIGNMENT.

2. HORIZONTAL CONTROL IS BASED ON

   OR MANHOLE.

   POINT IS AT THE CENTER OF INLET 

   MANHOLES, THE HORIZONTAL CONTROL 

   FACE OF CURB, FOR GRATE INLETS AND

   ALL CURB INLETS IS AT THE CENTER

1. THE HORIZONTAL CONTROL POINT FOR
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PLAN & PROFILE

3 3

ENTRANCE RAMP 1A

STA 32+50 TO END PROJECT

STORM SEWER
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24"RCP

PROP 95.00 LF 

| RAMP-1A PGL

EL = 62.40'

WS 100 YR

EL = 60.22'

WS 10 YR

T.O.G.=82.69'

PROP INLET A1-N

T.O.G.=77.05'

PROP INLET A2-N

T.O.G.=69.95'

PROP INLET A4-N

10 YR HGL

]=71.79'
]=71.50'

]=67.19'

24"RCP

PROP 146.50 LF 

RCP @ 0.20%

PROP 1- 24"X146.50'
RCP @ 0.20% 
PROP 1-24"X95.00'

E
X
I

S
T
 

R
O

W

E
X
I

S
T
 

R
O

W

EXIST ROW

EXIST ROW

40'

EXIST UTILITY ESMT.

50'

EXIST UTILITY ESMT.

50'

EXIST UTILITY ESMT.

20.0'

EXIST UTILITY ESMT.

| RAMP-1A

PROP 24"RCP

LAT-8

T.O.B.

[ PROP NORTH DITCH 

T.O.G.=72.87'

PROP INLET A3-N

]=67.00'

]=64.83'

]=64.96'

RCP @ 0.20% 
X66.00'

PROP 1-24"

24"RCP

PROP 66.00 LF

PROP NORTH DITCH

EXIST DETENTION POND

(KINDER MORGAN)

30" GAS PIPELINE,TOP=61.36'

(EXXON PETRO)

10" GAS PIPELINE,TOP=62.00'

(KINDER MORGAN)

24" GAS PIPELINE,TOP=60.84'

STA 35+30.00,55.52'RT

PIN8,| RAMP-1A

GRADE TO DRAIN

FOR MORE INFORMATION)

REMOVE CHAIN LINK FENCE(SEE REMOVAL SHEETS

15.00'

S=0.69%

| RAMP-1A, STA 41+75.31

END PROJECT

PROP 24"RCP

LAT-10

PROP 81.19 LF 24"RCP

PROP 1-24"X81.19' RCP @ 0.20%

PROP 1-24"X220.61' RCP @ 0.20%

]=58.16'

]=58.00'

10 YR HGL

BY HILLCROFT AVENUE

PROFILE CONTROLLED

(OUT_N1)

OUTFALL DITCH

(
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T
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F

A
L

L
 

STA 32+95.50,3.20'LT 

| RAMP-1A

(COMPL)(TY AZR2G)

PROP INLET

A1-N

STA 34+42.00,3.22'LT 

| RAMP-1A

(COMPL)(TY AZR2G)

PROP INLET

A2-N

STA 35+37.00,3.11'LT 

| RAMP-1A

(COMPL)(TY AZR2G)

PROP INLET

A3-N

STA 36+03.00,3.34'LT 

| RAMP-1A

(COMPL)(TY AZR2G)

PROP INLET

A4-N

STA 37+47.00,4.20'LT 

| RAMP-1A

A5-N,PROP INLET(COMPL)(TY AZ2G)

EXTENSIONS(SEE CULVERT LAYOUT SHEET 1 OF 1)

CULVERT STA 36+85.19,PROP 2~48"RCP CULVERT

50

60

70

80 80

70

60

50

EXIST GROUND @ |

STA 37+47.00,43.91'RT 

| RAMP-1A

(RCP)(3:1)(C)

PROP SET(TY II)(24 IN)

JNT4

FORT BEND PARKWAY

S
 

G
L
E

N
N
 

W
IL

L
O

W
 

L
N

]=54.51'

PROP 1~48"RCP CULVERT EXTENSIONS

]=54.51'

PROP 1~48"RCP CULVERT EXTENSIONS

S=(+)2.44%

]=62.37'

PIN4

(RESHAPE EXCAVATED EXISTING)

EXIST DETENTION POND B

EXIST DETENTION POND B
STA 32+43.46,176.00'RT 

| RAMP-1A

(OUTFALL DITCH (OUT_N1)

44.72'RT

STA 33+00.00

PIN4,| RAMP-1A

42.27'RT

STA 34+72.00

PIN6,| RAMP-1A

PIN6

STA 35+88.00,42.00'

| RAMP-1A

PIN10BEGIN NORTH DITCH

STA 35+38.00,66.18'RT

JNT8,| RAMP-1A

STA 35+37.00,42.13'RT 

| RAMP-1A

JNT7,PROP SET(TY II)(24 IN)(RCP)(6:1)(C)

]=63.96'

PIN8

 WALL C

BOTTOM OF RETAINING

T.O.C=63.14'

PROP INLET A6-N

PROP 220.61 LF 24"RCP

T.O.C.=63.57' 

PROP INLET, A8-N

]=60.26'

24"RCP

PROP 

LAT 10

]=63.96'

24"RCP

LAT 8,PROP

EL=62.95'

STA 39+89.96

END PROFILE

STA 39+45.39,5.00'LT

| RAMP-1A

MH_N3,PROP MANHOLE TY A

REMOVE EXIST INLET

RIM EL=63.00'

MH_N3 

| RAMP-1A, STA 38+64.20,16.50'LT

W/ACCESS

A6-N, PROP INLET TY C1

STA 41+66.00,16.97'RT

| RAMP-1A

WITH ACCESS

A8-N, PROP INLET TY C1 

EXIST 12"WATERLINE (PROTECT IN PLACE)

]=58.44'

]=58.00'

LAT-12

OUT_N3

EXIST 24"RCP TO REMAIN

PROP 24"RCP

LAT-12

24" SAN SWR

STA 39+47.13,29.71'LT

| RAMP-1A(EXIST INLET TO REMAIN)

STA 39+44.88,75.60'RT 

| RAMP-1A

(RCP)(3:1)(C)

PROP SET(TY II)(24 IN)

(OUTFALL DITCH)

OUT_N2

POND A FOR DETAILS)

(SEE DETENTION

PROP 30"RCP

SHEET FOR MORE INFORMATION

SEE PROPOSED DETENTION POND A

PROP DETENTION POND A
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I . THE HOR IZONTAL cb'lil11111Ak1JP,0.1'/,n FOR 
AL L CURB INLETS IS AT THE CENTER 
FACE OF CURB , FOR GRATE INLETS AND 
MANHOLES, TH E HORIZONTA L CONT ROL 
PO I NT IS AT THE CENTER OF INLET 
OR MANHOL E. 

Z. HORIZON TAL CONTROL IS BASED ON 
RAMP - lA PGL ALIGNMENT , 

3. STORM SEWER LENGTH SHOWN IS 
CENTER TO CENTER OF STRUCTURE 
WHICH DIFFERS FROM PAY LENGTH 
IN QUANTITY SHEET, 

4 , ALL DITCHES ARE V- SHAPED UNLESS 
OTHERWISE NOTED . 

5. CONTRACTOR SHALL MAINTAIN POSITIVE 
DRAINAGE WITH IN THE PROJECT LI MITS 
ENSURING ALL STORMWATER RUNOFF I S 
CONVEYED TO IDENT I FIED OUTFA LL 
POINTS. 
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PROP RET ~ WALL : 

··········-r··· 1 

T.O. G, •72 . 87' ' : : ' · , , 
, ' : A5 - N 

.~ RAMP -I ~ : , , PROP I L ET ICOMPU ITY AZ2Gl : : : : : : : 
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REMOVE EXIST INLET 
·+····•· . MH_N3 , PROP MANHOLE TY A 

~ RAMP - IA , STA 39•45 . 39,5 . 00'LT 
T. 0 . R•63 . 00' 

~ RAMP - IA 

10 YR HGL 
OUT _N3 
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GENER!'L NOTES : 

ype AO Inlet co'7to1ns o single fr-ome with grate. 
yp e AAO Inle-: conto1ns o double f -ome ond double 

gr-ate wtth on l - beom. 

F r-l"'.ln e ond Gr-otes mo':, be gr-oy Cl"'.!St iron. 

-he Fur-n1sh1ng flnd Instollot1on Of Cos t Iron 
1-Bec, rns Shall Be Considered 1'7c1de ·1 t ol To Inlet 
l[o,rpll !Ty AAD> Or Inlet !Stage II> iTy A">Dl 
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Wher-e Size Of Pipes Poss1n9 Thr-u Inlet Exceeds 
30' , lncr-eose lrs1de Width To 01ometer- Of Pipe 
Plus 1' - 0' 100 + 1 - 0') 

Cost Ir-or Manhole Steps lSe e Manhole Oe~atls> 
Spaced At 16 ' Centers Anc Locoted Jn Wall 
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PIPE CONNEC-ION DETA:L 

Connecting pipes should enter w:th1n t~r 
of normal to inlet wall. If necess a ry , 
pipe el:::io-.., or curved approach alig0ment 
should ::Je used to stay w1th1n this l1m1t. 

®1---or re:r1forc1ng steel and 
d1mens1ons not sho~1n, see 
fabricctor·s shop drawings. 
Structur-e shall be of the 
size recu1r-ed to acc o-nm:::>date 
size of p:pe shown 
elsewhere 1n the plans. 
Le ngth of 1n:e t ' :5' - 0' 

Solid Cover-
P1ckhole , p1ckoar , 
11ft r1rg or s1111lor 

lifting de,/ 

~~ 

xl' 0 -
:,: :,: 
I'--

32' Ma x 010 

Cleo,..- Open179 

010=22'+/ - ¾' 

~ 
~~~ •4 Bae xJ w-B~~~ 

2' -3'~ 

PLAN 

8' 
4 ' 

SECTION C- C 

LIFTING CATCH 

5' - 7 ½' C5 anc C5 4' -5 ' 
]' -5 ½' C4 
] ' - 7 ½' BARS D 
5'-5 /2' 

REI NF 
STFFI 

Bae Size ppacing 

BJ "4 6' 

B2 "" 5 ' 

BJ • 4 5 " 

Q - 2 •4 12 ' 

CJ -4 =4 9 

C5 •5 9 

C5 =4 9 

D •4 9 

E "4 12' 

FJ-5 •4 12' 

G •4 5' 

H ::3 4 ' 

K •4 9' 

L •4 5 ' 

(§)As shown 

~ 
-+rl 11 I I I 11 I I I 11 ,~~ . 

~ Show1nq Precast Top 
PREF ABR !CA TED INLET 26' Max Ow 

5' - 5 ½' D + 1' - 6 ½" 

1-
I L 7 

5' 

--
I 

i-- I 
--

I 
F5 

L 

2 ¾' 

C Cf Fl _,__ 

:,: cs, 

C 
' 

°" 
.., :,: 
L 

F3 _ i--<· 
+ S' q;, 
oi :.... 

+ 

~3 
L E 

0 

- X 
ID O 
I:,: 

Sho~ Cost- 1n-Plcc e Top 

PLAN 

6' - 0' 

5' - 0" 

~ ~ B37 N rB2 rt31 

- I l 

® I I 
4 Dowels 
I%' x ]'-6'1 
1 f p,..-ecost 
too 1s used 

I I 
l. l. 

0 If precast to_p 1s us e d , 
peov1de 4 - 3/s ' d1a x ]'-6' 
smooth bors :r 1nle t 

5• I walls fo...- ]" die, holes 

'-+---

"' ' -!---

,; 7 , 0 
L 

[L ~( 

,-~1 

ir---+- i 

I 

,) 
7 

ii 
ID 

.D 
~ 
~ 

E 
L 
ID 

[L 

~ 

© 

L 
0 

> 

X 
0 

:;: 

w 
' 

C 

.., 
L 
01 

ID 
I 

ID 
07 
~ 

See 
Detm: A 

CJ 

F2 

RING A\JD COVER DE T ?'-!LS 
?'-0" Min. 

of Ring one 
Cover- 1 f used EJII✓ No V- 1814 oe Neenah No R5900 FT X ~~I~ 

oee used. 4' - 0" when R1rg/Cover 
' - 0 ½' 9 ½' 

0 17\ ]' V - 7' Lsual 

~~J\I= OOacs< , · "t'. ...,.....,__ , R P acement c 
' ______ __\l_JJ Ing and [ o ~ =j::_l-' necessae .ove • as · y tQ , f}, VO. 

, conf ,~t \\1 ' .d 
'--Pen

71

ss C - ~ ,'\'\\ :,Boes H 
onst - ~' ' - · 

IC ast-,n-Pl Jt ,;;; 'v~ ·-

~ 

Perm1ss ~~e) -§'<"-~ 
!Pr-ec ast ;st ~ Q,_..) .·._. ,... -~~::-.· 

Peeniss C op ~ .--:__:.::.:....:-:~ 
onst j '§::f I 

!C a st-in-Pl ' ace) ==a ~ 75500 
~ -;:. ,:::. , 

~ +-~-
~ 

2 ¾· 

~ 

, .. 

-. -r- -0J: 
-'~ 

BARS C BARS E 

]' - 6 ' ]' -5' 

R=l' 5 ½' 

{~'1 z [Jj 
2' - 0' 

''~j 
BARS K 

lJ ' 
_J 

BARS L 

BARS G BARSH 

GENERAL NOTE S: 
No al ter-nate designs nor- a~ ter-nate de tads 

shall oe per-rn1tted fer- pr-ecast or- cast 1n place 
inlets, 

Ouant.1t1es shown h er-e1r1 or-e for- Cont.r-ac:Lor-'s 
1nformat1on onlld. Ln~ess otherwise shown 1n 

F1 

Cl 

IT yp -
Sides) ,,.,. ,,,,_ t----~c-'i=-----i---t- Bcck of 

the plans. pa~menl will be made for- each i n let. 
o-' the tldpe soec1fied a nd for- each extension. 
Eoch f1ve foot curo open179 of extension 1s 
considered "one e x tension' regardless of 
~hethe- placed noncli th1callld or pr-ecast. 
Extension lenqth shall be 1n mul t1ples o--

Pipe size per- plans 

ci. 
:,, 
f-

lD 

® 
w 

0 

,, 
I ~ I 

\Jormal 
tr-onsver-se 

T" . 

cur-o line 

Top of Cur-::, 

R0 2' 

<o 

5 feet, 
Engineer hos the oot1on of spcc1 fy1ng cost-

1n - place too w1t'""'1 nrg and cover- or removable 
precast top as specified elsewhere 1r plans. 

Shop drawings w111 be r-equtred for pr-ecc,st 
constr-uct1or of inlets. 

In areas of conflict oetween r-e1nforc1ng 
steel , blockouts, pipes. onchor bolts or other 
re1nforc1ng s te e l. -.:-.h e r ei n forcement shall be 
bent or odJus -.:-.ed to cleor- os d1r-ected by the 
Engineer. , 

" lf) 
Const Jt Const J t 

No steeper- ~ 
th a n 12 :1 __j L Q)Ma tch pr-oposec 

curb batter

©vo...-ioblc ~ see 
Cueb Details 

R1f"'g ond cover sholl confor-m to the 
requirements o"' APSH- □ M306. 'Standa...-d 
Specification for Drainage Structure Ca s tings". 
Matenals sf-all confoem to !°'STM A48 , Class 35B 
for- greH .. 1...-on castings or ASTtv' A535 , Gr- ode 
55-45-12' for- rluct1 le ; r-on cost;rgs. Al uminum 
olloy cos-t.1ngs snoll not be peem1tted. 

--

w I --
C1 ~ 

Showing Cost -1 n - Ploce Top Jl Showing Pr-ecast Tof? 

c2 
6' 

ELEVATION See '.letail A 

~ --
is, 

- -
~ ~ 

~ 
N 

) ~ 4 Boes L to V 0 B~rs 1 be placed -
f'llth 1nle L 

~ ~ ) I 
io - - I 

~ 

2 ¾· 

c3 I ; 11 I I I I 

6' 4' - 0" 5' ]' - 0' 6' 

5 ' - 0' 2'-0 ' 

~XTENSION ELEV.AT ION SECTION B-B 

? 
C + 1' -0 ' 15' -0' M:nl 6 ' 

2 

io 
@_)Gutter- depr-ess:on = 3 " 

unless other-wise noted 
on -:he plons 

SECLON A- A (D Block OL t to accom71odc,te ex t.e ns1or· 
1 f used ond to place 4 Bars L DETAIL A 

5'-0' 6' - 0' 5' - 0 ' 

I Inlet 

Extension l Extension 2 

Note: I" mor e than one extension 1s r-equir-ed, they should 
be located a s 1nd1cated above. No slope 1s requir-ed 
in flowline of extension. 

EXTENSION PLACE~E\JT 

I 

INSTALL A 3 FT.(r0Rl7.I x 5 IN.IVFRT.I 
CPEN:NG ON THE BACK OF THE INLET 1-/HEN 
SPECI FIED ELSEWHERE 01\ THE PLANS. 
MOV E STEPS AS NEEOE'J. \JO REHJFORCIIIG 
CN OPEI\ING/ON 2 IN. ADJACENT TO OPENING. 

DESIGNERS: 
CLARIFY FLCWLINE OF OPENING ANO INCLUDE 
OPENING : N HYDRAULIC CALCULA-IONS. 

D O1ameter-
q Radius 

~ Te,<as Department of Transportation 
I Houston District 

f'IL[ : 

CURB 
(v/lTH OR 

STDD2. DGN 

© TxDO- Feb 2010 

INLET 
WITHOUT 

TYPE C1 
EXTENSION) 

HIL - C1 
DN , TxDOT[ c, ,JxOOT I°"' Txoo- [c,, TxDOT STO : 

DIST 1rrn REC PROJ£C7 NO, SI-HT 

12010 'llote ~~~
1
~l~~note oesi HOUS 6 93 

~i~~ on 
the 

t>ock COUNTY CONTROL SECT JOB H!CHl'l'AY 

0 120 I f, Removed I occer nJnQ ono 
-..oroi riQ s. FORT BEND 
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Working point (at 
intersection of 
nominal I.D./ 

NOTE: All cross pipes, calculations, and 
dimensions are based on the pipe culverts 
mitered as shown in this detail. Alternate 
styles of mitered ends will require that 
appropriate adjustments be made to the 
values presented on this standard. 

SIDE ELEVATION OF TYPICAL 
PIPE CULVERT MITER 

(Showing corrugated metal pipe (CMP) culvert 
Details at reinforced concrete pipe (RCP) 
culvert are similar.) 

Riprap -----'"""--, 

Cross pipe 
(Typ)---~ 

2'' 

13/16" Dia 
through 
hole (Typ) 

Cross pipe length 

02 (See table.) 01 (See table.) 

Cross pipe 
over inside 

barrel 

Cross pipe over 
outside barrel 

PIPE WITH BOLTED ANCHOR 

#6 anchor bar 
x 1'-4" (Typ) 

3'' 

Typ 

r-----~ 4" 

Typ 

4" 

Typ 30° 
Typ 

1

~end first cross pipe 
anchor bars as necessary 
to maintain 2'' clear 
cover to toewall edge 
of concrete riprap 

PIPE WITH ANCHOR BARS 

~ig;~~ 
~ ~ L T ·i ' ~-
'~~,~-~"" 

X 1'-4" (Typ} 

SECTION C-C 

CROSS PIPE DETAILS 

2'' 

1 
J 

Top of riprap 

CMP ~ 

End of invert 
for RCP----< 

3'' Min 

with CMP 
Overlap · J 

DETAIL "A" 

(Showing invert with corrugated metal pipe (CMP) 
culvert. Reinforced concrete pipe (RCP) culvert 
details are similar. Cross pipes not shown for 
clarity.) 

Riprap 

CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES 
0 

Nominal Cone Pipe 
Culvert Riprap Culvert 

1.0. (CY)@) Spa - G 

12'' 0.6 O' - 9" 

15" 0.7 O' - 11" 

18" 0.8 l' - 2'' 

21" 0.9 1' - 4" 

24" 0.9 J' - 7" 

27" 1.0 1' - 8'' 

30" 1.1 l' - JO" 

33'' 1.2 1' - 11" 

36" 1.3 2' - l" 

42'' 1.5 2' - 4" 

48'' 1.7 2' - 7" 

54" 2.0 3' - O" 

60" 2.2 3' - 3'' 

66" 2.4 3' - 3'' 

7 2'' 2.7 3' - 4" 

:,-,.\.\\\\\ 

Single Multi-
Barrel Barrel 
- 01 - Ql 

NIA 2' - l" 

NIA 2' - 5" 

NIA 2' - 10" 

NIA 3' - 2'' 

NIA 3' - 6" 

NIA 3' - 10" 

NIA 4' - 2'' 

4' - 2'' 4' - 5" 

4' - 5" 4' - 9" 

4' - 11" 5' - 5" 

5' - 5" 6' - O" 

5' - 11" 6' - 9" 

6' - 5" 7' - 4" 

6' - 11" 7' - JO" 

7' - 5" 8' - 5" 

I 02 

1' - 9" 

2' - 2" 

2' - 8" 

3' - l" 

3' - 7" 

3' - 11" 

4' - 4" 

4' - 8" 

5' - l" 

5' - 10" 

6' - 7" 

7' - 6" 

8' - 3" 

8' - 9" 

9' - 4" 

Conditions for 
Use of 

Cross Pipes 

3 or more pipe culverts 

3 or more pipe culverts 

2 or more pipe culverts 

All pipe culverts 

All pipe culverts 

All pipe culverts 

Cross 
Pipe 

Sizes 

3'' Std 
(3.500" 0.0.) 

3 ½" Std 
(4.000" 0.D.) 

4" Std 
(4.500" 0.D.) 

5" Std 
(5.563'' 0.0.) 

~ ,ft,r 

r ~:,\.),~~------•"•• 
~ ' -

0 The proper installation of the first cross pipe is critical for 
vehicle safety. Place the top of the first cross pipe no more 
than 6" above the flow line. . .,. 

'~ ® Provide cross pipes, except the first bottom pipe, of the size 

Flow line 

SECTION 8-8 

(Cross pipes not shown for clarity.) 

<i_ Cross pipe (flush 
with top of riprap) 

I~-__; :::c?::·: ~;-_-!, 

S 75500 
~ 

-:;; shown in the table. Provide a 3 1#2'' standard pipe (4" 0.D.) 
::::, for the first bottom pipe. 

~(])Install the third cross pipe from the bottom of the culvert using 
- a bolted connection. Ensure that riprap concrete does not flow 

into the cross pipe so as to permit disassembly of the bolted 
connection to allow cleanout access. At the Contractor's option, 
install all other cross pipes using the bolted connection details. ~ -

~ t . .._"::' ~--~. ·-;,· 
~ ,, ... -....-

1",;: ,\,, 

"'',,,, I ~· :.. \ •:. \\\\::,\ 

11 ,uum111\~\-

#6 reinforcing 
anchor bar 

2" 

·2!) Match cross slope as shown elsewhere in the plans. Cross slope 
of 6:1 or flatter is required for vehicle safety. 

® Riprap placed beyond the limits shown will be paid for as 
concrete riprap in accordance with Item 432, "Riprap". 

,(§_) Quantities shown are for one end of one reinforced concrete 
pipe (RCP) culvert. For multiple pipe culverts or for corrugated 
metal pipe (CMP) culverts, quantities will need to be ad;usted. 
Riprap quantities are for contractor's information only. 

Limits of riprap 
(to be include~l'-6" (Typ) MATERIAL NOTES: 

ISOMETRIC VIEW OF 
TYPICAL INSTALLATION 

Limits of riprap (to be included with SET for payment) ®-------------< 
3'-6" 2'-0" 

Max -
6" Min 

Cross pipes 0 
Eq Spa at 2'-0" Max 

<i_ Cross pipe (flush 
with top of riprap) 

Trimmed edge of pipe culvert 

~._j__ 
<i_ Cross pipe 
anchor bolt 

2'-0" 6" 

with SET for Tangent to 
payment)@ ~' widest portion 

of pipe culvert 
Riprap 

, , Pipe Culvert 
" ~ (CMP or RCP) 

Pipe culvert 
(CMP or RCP)----1 

SHOWING TYPICAL PIPE 
CULVERT AND RIPRAP 

SHOWING CROSS PIPE 
WITH ANCHOR BAR 

4" Min 

2'' Min 

~ 

QI 

<i_ ¾" x 12'' bolt hex with 
nut and washer 

<i_ Cross pipe (flush 
with top of riprap) 

02 or QI 

~,7rq- QJ t, 

<i_ 3 ½," Dia 
cross pipe 0 0 

-~ ~ ~ a a 
V, ..Q -C 

ci ..c: ~ 
i.... .-<::: ro 
\J s: 

~ 

Anchor 
toewall-

12" 

SIDE ELEVATION OF CAST-IN-PLACE CONCRETE 

(Showing reinforced concrete pipe (RCP) culvert. 
Details at corrugated metal pipe (CMP/ culvert are similar.) 

See Detail "A" 

Pipe culvert 
(CMP or RCP) 

Center anchor 
bolt between 
pipe culverts --+---t---< 

Pipe culvert l.D. 

(nominal) 

SHOWING CROSS PIPE 
WITH BOLTED ANCHOR 

SECTION A-A 

Riprap 

Q ,._ 
f-. 

Synthetic fibers listed on the "Fibers for Concrete" 
Material Producer List (MPL) may be used in lieu of steel 
reinforcing in riprap concrete unless noted otherwise. 

Provide cross pipes that meet the requirements of ASTM A53 
(Type E or 5, Gr B), ASTM A500 (Gr 8). or AP/ 5LX52. 

Provide ASTM A307 bolts and nuts. 
Galvanize all steel components. except concrete reinforcing, after 

fabrication. Repair galvanizing damaged during transport or 
construction in accordance with the specifications. 

GENERAL NOTES: 
Cross pipes are designed for a traversing load of 10,000 

pounds at yield as recommended by Research Report 280-2F, 
"Safety Treatment of Roadside Parallel-Drainage Structures", 
Texas Transportation Institute, March 1981. 

Safety end treatments (SET) shown herein are intended for 
use in those installations where out of control vehicles are likely 
to traverse the openings approximately perpendicular to the 
cross pipes. 

Construct concrete riprap and all necessary inverts in accordance 
with the requirements of Item 432, "Riprap". 

Payment for riprap and toewall is included in the Price 
Bid for each Safety End Treatment. 

~-
I Texas Department of Transportation 

Bridge 
Division 
Standard 

SAFETY END TREATMENT 
FOR 12" DIA TO 72" DIA 

PIPE CULVERTS 
TYPE II - PARALLEL DRAINAGE 

SETP-PD 
setppdse-20.dgn ON· GAF CK CAT I Dir JRP C'<· GAF 

©r,oor February 2020 CONT j SECTI JOB 

SHEET "IC ~~ 
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Unit length (varies) 

I r 24" Max 

Safety Pipe Eq Spa at 24" Max 

Runners 
(if required) 

/'-0" I 
I 

0;~ 
LL 

~ 

~ 

C: 

i 
i.., 

CD 
fl 

C: 

i 
i.., 

Optional 
step slope 

, ~ 
~ 

0 

_J 

--- <i. Safety 
pipe runner-

PLAN 
(Showing bell end connection.) 

Safety pipe runner 
(Typ) (if required) 

Flowline 

r,.,li 

end treatment 

Optional casting 
line for toewall 

LONGITUDINAL ELEVATION 
(Showing bell end connection.) 

6" 0 0 

e--------,-% 
Reinforcing to have 
1" Min cover ~ 

. ·.· 

6" 

5" 

Er,1:: =;:../ 
~· .1 "''::?--- . . . 

MULTIPLE PIPE INSTALLATION OPTION WITH 
SQUARE BOTTOM 

SECTION A-A 

" "' ::,: 

[o 

~ 
C: 

i 

"' 

E 
i5 
C: 

i 

r,., 

C: 

i 

., 
Q. 

Q 3 

c:: 
i 

REQUIREMENTS FOR 
Pipe Dia CULVERT PIPES AND SAFETY PIPE RUNNERS 

Safety pipe runner-.......~ RCP Wall TP Pipe Runners I Required Pipe Runner Size 
Required 

Pipe "B" Wall Min 

r,.,ii 

' <i. ¾" galvanized steel bolts 
with washers and inserts 

l.D. Thickness Thickness "D" Slope Length 
Single Multiple Nominal I 

0 0 Pipe Pipe Dia. 
O.D. I l.D. 

" ~ -~J '0 
12" 2" 1.15" 17.00" 6.1 4' - 9" No 

Yes, for 
3" STD I 3.500" I 3.068" > 2 pipes 

0 0 
2 !4" Yes, for 

3" STD I 3.500" I 3.068" 15" 1.30" 20.50" 6:1 6' - 5" No > 2 pipes 
.C>." Q 2 

18" 2 I" 1.60" 24.00" 6:1 8' - O" No 
Yes, for 

3" STD 3.500" 3.068" <u v > 2 pipes 
Y,"Thr~ rt-~ 2 

24" 3" 1.95" 31.00" 6,1 1 ]' - 3" No Yes, for 3" STD 3.500" 3.068" insert ~~ > 2 pipes 

30" 3 lj' 2.65" 38.50" 6·] ]4' - 8" No Yes 4" STD 4.500" 4.026" 

INSTALLATION DETAIL FOR 36" 4" 2.75" 45.50" 6:1 17' - 1 ]" Yes Yes 4"STD 4.500'' 4.026" 

SAFETY PIPE RUNNERS I 42" 4 ½" 2.7" 52.50" 6:1 21' - 2'' Yes Yes 4"STD 4.500'' 4.026" 

(If required) 

Pipe o· 
~ 

Safety pipe 

~er 

-~ '" 
Cl 2 
"' t 
rt~ 

~,,.., 2$. 

¾" T/JreJded 
insert ------I( ·o 

<i. ¾" galvanized steel bolts 
with washers and inserts 

Top line of 
safety pipe runner 

"' \01; ,.-Ffowfine 

"'Ii 

OPTION A 

Pipe Dia 

0 Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of ASTM C-76, 
Class Ill, (RCP Wall "B'' thickness). Adjust "D" for any other wall thickness used. For thermoplastic 
pipe (TP) take into account the annular space requirements for grouted connections. 

0 Slope as shown elsewhere in the plans. Slope of 6:1 or flatter is required for vehicle safety. 

0Toewall to be used only when dimension is shown elsewhere in the plans. 

G) Fill the top 4" of void between precast end treatments with concrete riprap. Concrete riprap is 
considered subsidiary to the Item 467, "Safety End Treatment". 

0 Adjust clear distance between pipes to provide for the minimum distance between safety end treatments. 

® Provide cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and Backfill for 
Structures" Bedding and backfill is considered subsidiary to the Item 467, "Safety End Treatment". When 
concrete riprap is specified around the safety end treatment, backfill as directed by Engineer. 

0 Thermoplastic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires the safety 
end treatments to have a bell end for grouted connections. 

Safety 
runner 

\

.- <i. 34°' galvanized steel bolts 
with washers and inserts 

~ Top line of 
• safety pipe runner 

GENERAL NOTES: 
Precast safety end treatment for reinforced concrete pipe (RCP}, and 

thermoplastic pipe (TP) may be used for TYPE II end treatment as 
specified in Item "Safety End Treatment". 

When precast safety end treatment is used as a Contractor's alternate 
to mitered RCP, riprap will not be required unless noted otherwise on 
the plans. 

5" 

¾" Threaded 
insert 

OPTION B 

"' "' ::,: 

r,.,li 

Ffowfine 

END DETAILS FOR INSTALLATION 
OF SAFETY PIPE RUNNERS 

(If required) 

Min 

~,,,,\;::, .... ~ ,,-.,., .. 
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a 75500 
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Synthetic fibers fisted on the "Fibers for Concrete" Material Producer 
List (MPL) may be used in lieu of steel reinforcing in riprap concrete 
unless noted otherwise. 

Manufacture this product in accordance with Item 467, "Safety End Treatment" 
except as noted below 

A. Provide minimum reinforcing of #4 at 6" (Grade 40) 
or #4 at 9" (Grade 60) each way or 6"x6" - D 12 x DJ 2 
or 5"x5" - DIO x DJO welded wire reinforcement (WWR). 

B. For precast /steel formed) sections, provide Class "C" concrete 
(f'c = 3,600 psi). 

At the option and expense of the Contractor the next larger size of 
safety end treatment may be furnished; as long as the "D" dimension 
cast is that of the required size of pipe. 

Pipe runners are designed for a traversing load of 10,000 Lbs at yield 
as recommended by Research Report 280-2F, "Safety Treatment of Roadside 
Parallel-Drainage Structures", Texas Transportation Institute, March 1981. 

Provide pipe runners meeting the requirements of ASTM A53 (Type E or 5, 
Grade B}, ASTM A500 (Grade 8), or AP/ 5LX52. 

Galvanize all steel components except reinforcing steel after fabrication. 
Repair galvanizing damaged during transport or construction in accordance 
with the specifications. 

Connect RCP using the Optional Joint for RCP detail shown or in 
accordance with Item 464, "Reinforced Concrete Pipe". Connect TP by 
grouting. See Pipe and Box Grouted Connections (PBGC) standard for 
grouted connections with TP and precast safety end treatment. 
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Precast end 
section may 
be produced 
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or bell end 
as required -· 
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n ~ i'~• 
OPTIONAL JOINT FOR RCP 

(Showing joint between RCP and 
precast safety end treatment.) 
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Working point /at 
intersection of 

CROSS PIPE LENGTHS AND PIPE RUNNER LENGTHS CD 0 
nominal ID.) 

Tu 
edge 

a , -(lJ : 
Q I ·-D.. 

NOTE: All pipe runners, calculations, and dimensions are based on the pipe culverts 
mitered as shown in this detail. Alternate styles of mitered ends will require that 
appropriate adjustments be made to the values presented on this standard. 

SIDE ELEVATION OF TYPICAL 
PIPE CULVERT MITER 

Nominal I Pipe Culvert I Cross Pipe 
Culvert ID. Spa ~ G Length 

24" 1' - 7" 3' - 5" 

27" 1' - 8" 3' - 8'' 

30" 1' - 10" 3' - I I" 

33" 1' - 11" 4' - 2" 

36" 2' - ]" 4' - 5" 

42'' 2' - 4" 4' - 11" 

48" 2' - 7" 5' - 5" 

54" 3' - O" 5' - 11" 

60" 3' - 3" 6' - 5" 

3: I Side Slope 

00 Skew 15' Skew 30" Skew 45' Skew 

NIA NIA NIA 5' - JO'' 

NIA NIA 5' - 5" 6' - 11" 

NIA NIA 6' - 4" 8' - O" 

6' - 2'' 6' - 5" 7' - 3'' 9' - I" 

6' - 11" 7' - 3'' 8' - 2'' JO' - 2'' 

8' - 6" 8' - JO" 9' - 11" 12' - 4" 

10' - I" JO' - 5" 11' - 9" NIA 
1 I' - 8" 12' - ]" NIA NIA 
13' - 3'' NIA NIA NIA 

Pipe Runner Length 

4: 1 Side Slope 6: I Side Slope 

O" Skew 15' Skew 30" Skew 45' Skew O" Skew 15" Skew 30" Skew 45' Skew 

NIA NIA NIA 8' - I" NIA NIA NIA 12' - 9" 

NIA NIA 7' - 7" 9' - 7" NIA NIA JI' - 11" 14' - 11" 

NIA NIA 8' - 9" 11' - O" NIA NIA 13' - 8" 17' - O" 

8' - 6" 8' - 10" JO' - O" 12' - 5" 13' - 3" 13' - 9" 15' - 5" I 9' - 2'' 

9' - 6" 9' - 11" 11' - 2'' 13' - 10" 14' - 9" 15' - 3'' I 7' - 2'' 21' - 3'' 

I/' - 7" 12' - O" 13' - 6" 16' - 8" 17' - 9" 18' - 5" 20' - 8" 25' - 7" 

13' - 7" 14' - 2'' IS' - JO" NIA 20' - 9" 21' - 6" 24' - 2'' NIA 
15' - 8'' 16' - 3'' NIA NIA 23' - 10" 24' - 8" NIA NIA 
17' - 9" NIA NIA NIA 26' - JO" NIA NIA NIA 

(Showing corrugated metal pipe (CMP) culvert . 
Details of reinforced concrete pipe (RCP) culvert are similar.) 

TYPICAL PIPE CULVERT MITERS 
0 

CONDITIONS WHERE PIPE RUNNERS 
ARE NOT REQUIRED 0 

STANDARD PIPE SIZES AND CD 
MAX PIPE RUNNER LENGTHS 

. f riprap /to be I--- Limits o 'th SET . eluded w1 
~:r payment) (D 

Limits of riprap /to be 
included with SET 12'' . 

7" x miter q_ Cross pipe 

0 °''"°' eon - 'o, o, "" a, 

for payment) 4 ,_ _____ __, 

~ r pipe culvert 

Side 
Slope 

3:1 

4:1 

6./ 

O" 15' 30" 45' 
Skew Skew Skew Skew 

3:/ 3.J06:1 3.464: I 4.243:1 

4:1 4, 141:1 4.619:/ 5.657:1 

6·/ 6.212:/ 6928·/ 8.485:1 

Nominal Single Multiple Pipe Pipe Pipe Max Pipe 
Culvert 1.0. Pipe Culvert Pipe Culverts Size OD. ID. Runner Length 

12'' thru 21" Skews thru 45" Skews thru 45' 2'' STD 2.375" 2.067" NIA 

24" Skews thru 45" Skews thru 30' 3'' STD 3.500" 3.068" 10' - O" 

27" Skews thru 30" Skews thru 15' 4" STD 4.500" 4026" 19' - 8" 

30" Skews thru 15" Skews thru 15' 5" STD 5.563'' 5.047" 34' - 2'' 

33" Skews thru 15' Always required 

36" Normal /no skew) Always required 

42" thru 6CJ' Always required Always required ffi t Trimmed edge of 

~-~ ' 0 ! ~ ;;;;~ flow>>oe\ _:_ 

! ✓ ~--1--I 

ESTIMATED CONCRETE RIP RAP QUANTITIES (CY) 0 

Cross 
pipe 

C: 
s,: 

SIDE ELEVATION OF 
CAST-IN-PLACE CONCRETE 

(Showing reinforced concrete pipe (RCP) culvert. 
Details of corrugated metal pipe /CMP) culvert 
are similar. Pipe runners not shown for clarity) 

_:,00 
l)i(eC 1f1C 
ol t\3 

~0 

Riprap 

Bottom 
anchor 
toewall 

ISOMETRIC VIEW OF 
TYPICAL INSTALLATION 

(Showing installation with no skew.) 

Flowline 

Nominal 3: I Side Slope 
Culvert 1.0. O' Skew 15' Skew 30' Skew 

12'' 0.4 0.4 0.5 

" 15" 0.5 0.5 0.5 

18" 0.5 0.5 0.6 

I I Varies - See 
Bottom Anchor 
Toewall Details 

21" 

24" 

27" 

0.6 

0.6 

0.7 

0.6 0.6 

0.7 0.7 

0.7 0.8 

Pipe runner 

Bottom 
anchor 
pipe 

30" 0.8 0.8 0.8 

33'' 0.8 0.8 0.9 

36" 0.9 0.9 0.9 

42'' 1.0 1.0 I.I 

48'' ].] I.I 1.2 

54" 1.3 1.3 NIA 

60" 1.4 NIA 

CD Provide pipe runner of the size shown in the tables. Provide cross 
pipe of the same size as the pipe runner. Provide cross pipe stub 
out and bottom anchor pipe of the next smaller size pipe as shown 
in the Standard Pipe Sizes and Max Pipe Runner Lengths table. 

0 This standard allows for the placement of only one pipe runner 
across each culvert pipe opening. In order to limit the clear 
opening to be traversed by an errant vehicle, the following 
conditions must be met: 

For 60" culvert pipes, the skew must not exceed O'. 
For 54" culvert pipes, the skew must not exceed 15". 
For 48" culvert pipes, the skew must not exceed 30'. 
For all culvert pipe sizes 42'' and less, the skew must 
not exceed 45°. 

If the above conditions cannot be met, the designer should consider 
using a safety end treatment with flared wings. For further 
information, refer to the TxDOT Roadway Design Manual. 

Cl) Miter ~ slope of mitered end of pipe culvert. 

@) Riprap placed beyond the limits shown will be paid for as concrete 
riprap in accordance with Item 432, "Riprap". 

NIA 

0 Quantities shown are for one end of one reinforced concrete pipe /RCP) 
culvert. For multiple pipe culverts or for corrugated metal pipe /CMP) 
culverts, quantities will need to be adjusted. Riprap quantities 
are for Contractor's information only. 

4: I Side Slope 

45' Skew 0' Skew 15' Skew 30' Skew 

0.5 0.5 

0.6 0.6 

0.6 0.6 

0.7 0.7 

0.8 0.8 

0.9 0.8 

0.9 0.9 

1.0 1.0 

I.I I.I 

1.3 1.2 

NIA 1.4 

NIA 1.6 

NIA 1.7 

:.S·· 
:,.'\ J. -§' ,\.,. 

~ .(., . 
~~I•••• 

0.5 

0.6 

0.7 

0.7 

0.8 

0.9 

0.9 

1.0 

].] 

1.3 

1.4 

1.6 

NIA 

0.5 

0.6 

0.7 

0.8 

0.8 

0.9 

1.0 

I.I 

1.2 

1 .3 

1.5 

NIA 

NIA 

. ._;,. 
-::;. ~ <i_..) .: ,;_ ::::1?;:.·~ "~~2~~--

1 r 
a, 75500 ~ 
3· 2 ,,,. b , ~ 
~ ,.,_ rqt''''t ': :l•;\'Ci~;.·\j~· 
~-•T)LJ -•\ ___ __.,_.--•--·;; 

~ ·... ~ ~' 
'l~ ··-- ...... -·· J ,.$·. 

1/1, f.t:Jv, ,,,. '\O·f-- ,.,,, 
'I/ -''-'''' \\'' 111 ff /ltl III I t1\\\\\ 

6: I Side Slope 

45' Skew O' Skew 15' Skew 30' Skew 

0.6 0.7 0.7 0.7 

0.7 0.7 0.7 0.8 

0.8 0.8 0.8 0.9 

0.9 0.9 0.9 1.0 

1.0 1.0 1.0 I.I 

I.I I.I I.I 1.2 

1.2 1.2 1.2 1.3 

1.3 1.3 1 .4 1 .5 

1.4 1.4 1.5 1.6 

1.6 1.6 1.7 1 .8 

NIA 1.9 1.9 2.1 

NIA 2.1 2./ NIA 

NIA 2.3 NIA NIA 
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45' Skew 

0.8 

0.9 

1.0 

1.2 

1.3 

1.4 

1.6 

I .7 

1.8 

2./ 

NIA 

NIA 

NIA 
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151,e" Dia 

through hole 

12'' 

i,.,,I i 

[ Ya" Dia 
through hole 

[ Stub out 

[ Cross pipe 

OPTION AI 

Pipe runner length (See table.) 

+ 3" + 1/2 cross pipe Dia 

13/, 6" Dia through hole 
[ Pipe runner 

½" Dia hole ( 9 

[ Cross pipe 

OPTION A2 

9" 

CROSS PIPE AND CONNECTIONS DETAILS 

4 ½" 

½" Dia hole 

[ %" Dia through 
hole (at upper end 
of pipe) 

Pipe runner length (See table./ 

9" 

NOTE: The separate pipe runner shown is required 
when Cross Pipe Connection Option Al is used. 

PIPE RUNNER DETAILS 

/~ SL 

2'-0" 

~ 

/-.,, 
·' 

90° 

Bottom anchor 
pipe -------+---< 

Bottom anchor 
toewa/1 ------1 

/-.,, ~-+--~ 

·' 6" I 6" 

Working 
point 

[ ¼" Dia x 12'' cross 
pipe anchor bolt with 
hex nut and washer 

12" 
'°<oe r 
~ru/")11f::', 

<If<,, ~ le17 2 

Pt1, rs. 
ee table.; 

I 
½" Dia hole® 

Anchor toewall 

SIDE ELEVATION OF 
SAFETY END TREATMENT INSTALLATION 

(Showing pipe runner with Cross Pipe Connection Option Al and Anchor 
Pipe Option 82 on corrugated metal pipe (CMP) culvert. Reinforced concrete 

pipe culvert (RCP/ details are similar. Riprap not shown for clarity) 

Bottom anchor 
pipe------+---, 

Bottom anchor 
toewa// -----, 

~+----J 

3" Min 

4" Min 

Anchor 
toewa/1 

[ ¼" x 12" bolt with hex 
nut and washer (Typ/ 

Pipe culvert 
(CMP or RCP) 

I 

[ SET 

[ Cross pipe (flush 
with top of riprap) 

~-+-+--Anchor 
toewall 

[ Roadway 
Limits of 
riprap 

Side slope @ 

PLAN OF SKEWED 
IN ST AL LAT ION 

Limits of riprap (to be 
included with SET 
for payment/ 0) 

1'-6" 

(Typ/ 

;.., 

¼- t ..... 

--Tangent to 
widest portion 
of pipe culvert 

Pipe culvert 
(CMP or RCP) 

12'' 
clear Pipe runner 

or stub out 

OPTION BI OPTION 82 

BOTTOM ANCHOR PIPE DETAILS @) 

8) Riprap placed beyond the limits shown will be paid for as concrete 
riprap in accordance with Item 432, "Riprap". 

@ Recommended values of side slope are 3: 1, 4: 1, and 6: 1. All 
quantities, calculations, and dimensions shown herein are 
based on these recommended values. Slope of 3: 1 or flatter 
is required for vehicle safety. 

0 Note that actual slope of pipe runner may vary slightly 
from side slope of riprap and trimmed culvert pipe edge. 

@ Ensure that riprap concrete does not flow into the cross 
pipe so as to permit disassembly of the bolted connection 
to allow cleanout access. 

® After installation, inspect the ½" hole to ensure that the lap 
of the pipe runner with the bottom anchor pipe is adequate. 

@At fabricator's option, a heat bend to a smooth 5" radius or a 
manufactured elbow (of the same material as the runner/ may be 
substituted for the mitered and welded joint in the bottom 
anchor pipe. 

OPTION BI OPTION 82 

BOTTOM ANCHOR TOEWALL DETAILS 

(Culvert and riprap not shown for clarity.) 

P_i_p_e culvert f.D. Pipe culvert 
(nominal/ Spa - G 

SHOWING CROSS PIPE 
AND ANCHOR TOEWALL 

SHOWING TYPICAL PIPE 
CULVERT AND RIPRAP 

SECTION A-A 
MATERIAL NOTES: 

Synthetic fibers listed on the "Fibers for Concrete" Material Producer 
List (MPL/ may be used in lieu of steel reinforcing in riprap concrete 
unless noted otherwise. 

Provide pipe runners, cross pipes, and anchor pipes conforming to the 
requirements of ASTM A53 (Type E or 5, Gr BJ, ASTM A500 Gr B, 
or AP! 5LX52. 

Provide ASTM A307 bolts and nuts. 
Galvanize all steel components, except concrete reinforcing, after 

fabrication. 
Repair galvanizing damaged during transport or construction in 

accordance with the specifications. 

\'' . 
~'iv-~ .-••"' 
~~ .. .... 

;::f, --..J .... ,,.c...,, .... -""I ~~ . 

GENERAL NOTES: ~ G.. _.-,.,_._._.-,: . • ,.J 

Pipe runners are designed for a traversing load of 1,800 pounds at yield I 
as recommended by Research Report 280-1, "Safety Treatment of Roadside 
Cross-Drainage Structures", Texas Transportation Institute, March 1981. ::::3 

5 
5 0 0 

Safety end treatments (SET/ shown herein are intended for use in those - , 7 
installations where out of control vehicles are likely to traverse the :i i 
openings approximately perpendicular to the pipe runners. ~ 

Payment for riprap and toewall is included in the price bid for each ~ I __ T', DR"""' c; 

·-:, .. 
~ 
~ ., _, -: 
·
~ 

.. -.: 
safety end treatment. ~!:;:,_I - ' • - · 

Construct concrete riprap and all necessary inverts in accordance with ~ ·-... . • 
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REQUIREMENTS FOR 
CULVERT PIPES AND SAFETY PIPE RUNNERS 

I Single Pipe I Multiple Pipes 
RCP Wall I TP Min 

Pipe "B" Wall Length Pipe Pipe 
/.0. I Thickness Thickness "D" Slope of Unit I Skew I Runners I Skew I Runners 

@ (j) Required Required 

3:1 2'- 11" 

12'' 2" I 1.15" I 17.00" I 4:1 3'-6" I :S45° I No I :,;45° I No 

6:1 4' - 9" 

3:1 3' - 8" 

15" 2 it I 1.30" I 20.50" 4: I 4' - 7" I ,s 45° I No I ,s 45° I No 

6:1 6' - 5" 

3:1 4' - 6" 

18'' I 2 ½" I 1.60" I 24.00" 4:1 5' - 8" I ,s 45° I No I ,s 45° I No 

fi·l 8' - O" 

3:1 6' - 2" I = 30' I No 
24" 3" 1.95" I 31.00" I 4:1 7'- JO" :,; 45° No >--------+-

fi:I 11'-3" >30" Yes 

3: 1 7' - JO" = 15° No = 15' No 
30" 3 ½" 2.65" I 38.so" I 4:1 10· - 1" 

6
.
1 14

,_ 
8

.. > 15° Yes > 15° Yes 

Unit length (varies) 

7" Max Safety pipe runner length @ 

l'-O" I I 1 
I End of payment for pipe 

I 
I--_ [ Safety pipe runners 
I (if required)\ !nl~ 

~ 

0mrrl< \ flt~: 
'C .. ,ee o«an" ; ~. 

C: 

i 

"' 
Optional 
step slope 

Pocket is to be formed to fit 
0.0. of pipe support post 
if safety pipe runners are used. 

PLAN 
(Showing bell end connection.) 

end treatment 

"'Ii 

SAFETY PIPE RUNNER 
DIMENSIONS 

Max Safety 
Required Pipe Runner Size 

Pipe Runner 
Pipe Size Pipe O.D. Pipe ID. Length 

11' - 2'' 3' STD 3.500" 

15' - 6" 3 ½" STD 4.000" 

20' - 10" 4"5TD 4.500" 

35' - 4" 5" STD 5.563" 

(j) Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of 
ASTM C-76, Class III, (RCP Wall "B" thickness). Adjust "D" for any other wall thickness 
used. For thermoplastic pipe (TP) take into account the annular space requirements for 
grouted connections. 

3.068'' 

3.548'' 

4.026" 

5.047" 

0 Slope as shown elsewhere in plans. Slope of 3:1 or flatter is required for vehicle safety. 

® Toewall to be used only when dimension is shown elsewhere in the plans. 

0 Fill the top 4" of void between precast end treatments with concrete riprap. Concrete riprap 
is considered subsidiary to the Item 467, "Safety End Treatment". 

0 Adjust clear distance between pipes to provide for the minimum distance between safety end 
treatments. 

® Measured along slope. 

3: 1 I 9' - 5" I - O" No 
36" 4" I 275" I 45.50" I 4:·I 12'- 3" >-----+-------< 2: O" I Yes 

fi·1 17'-11" > oo Yes 

3:1 1 /' - I" 

42'' I 4 ½" I 2.7" I 52.50" 4:1 14' - 5" 2: 0° Yes I 2: 0° I Yes 

fi:I 21' - 2" 

~~~ 
~ "' ;~;r-----1-- (j) 

Optional casting 
line for toewall 0 Provide cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and 

Backfill for Structures". Bedding and backfill is considered subsidiary to the Item 467, "Safety 
End Treatment". When concrete riprap is specified around the safety end treatment, backfill "'"'"' .c O' ....,V)'--_ o 

""'" .Q"' " ~ -
~ (1) c5 ~~-= e; ~o 
CJ-15..::':! 
-~ ::,..,~ 
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-g~ ~ 
~1-..c.: vigo 
~ )( 0 
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[ Safety 
pipe runner 

Pipe support 
cradle welded 
to support post 

0 
. • D 

ii. Pipe support post (post to be same 
diameter as safety pipe runner and 

[ ¾" galvanized steel 
bolt and nut with washer 

Flowline 

En Ti 

fitted in a formed pocket)----------, 

[ ¾" galvanized 
steel bolts with 
washers and 
inserts 

END DETAIL FOR INSTALLATION 
OF SAFETY PIPE RUNNERS 

(If required) 

6"~rD !J.--~ ---------r 

Reinforcement to 
have I" Min cover ~ 

Precast end 
section may 
be produced 
with spigot 
or bell end 
as required 

~ 

C: 

i 
i,, 

OPTIONAL JOINT FOR RCP 

5" 

(Showing joint between RCP and 
precast safety end treatment) 

5" 

Min 

"' i · ... ~ J) I 
~ 

!nli 

. . . . 

MULTIPLE PIPE INSTALLATION 

5" 6" 

as directed by Engineer. 

® Thermoplastic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires 
the safety end treatments to have a bell end for grouted connections. 

GENERAL NOTES: 

LONGITUDINAL ELEVATION Precast safety end treatment for reinforced concrete pipe (RCP), and 
thermoplastic pipe (TP) may be used for TYPE II end treatment as 
specified in Item "Safety End Treatment" 

Invert 

(Showing bell end connection.) When precast safety end treatment is used as a Contractor's alternate 
to mitered RCP, riprap will not be required unless noted otherwise on 
the plans. 

Safety 
pipe 
runner 

Pipe stub shall 
have an O.D. of 

____ ¼" to %" less 
than the ID. of 
the safety pipe Safety 

pipe 
runner 

12" 

¼ 7 Cross pipe to 
be same size 
as safety pip 
runner or ½" 
larger 

OPTION A DETAIL A OPTION B 

(If required) 

:Pip:e~ o·Til-, 
Cross ~ [ ¾" galvanized steel bolts 

, \ with washers and inserts 

:,,S:•: 
.:::-" ,\ .. 
~ -'0 

~~-· 

Synthetic fibers listed on the "Fibers for Concrete" Material Producer 
List (MPL) may be used in lieu of steel reinforcing in riprap concrete 
unless noted otherwise. 

Manufacture this product in accordance with Item 467, "Safety End 
Treatment" except as noted below 

A Provide minimum reinforcing of #4 at 6" (Grade 40) 
or #4 at 9" (Grade 60) each way or 6"x6" - DI 2 x DI 2 
or 5"x5" - DIO x DlO welded wire reinforcement (WWR). 

B. For precast /steel formed) sections, provide Class "C" concrete 
(f'c = 3,600 psi). 

At the option and expense of the Contractor, the next larger size of 
safety end treatment may be furnished as long as the "D" dimension 
cast is that of the required size of pipe. 

Pipe runners are designed for a traversing load of 1,800 Lbs at yield 
as recommended by Research Report 280-1. "Safety Treatment of Roadside 
Cross-Drainage Structures", Texas Transportation Institute, March 1981. 

Provide safety pipe runners, cross pipes, pipe support posts, and pipe 
stubs meeting the requirements of ASTM A53 (Type E or 5, Grade B), 
ASTM A500 (Grade B), or AP/ 5LX52. 

Galvanize all steel components except reinforcing steel after fabrication. 
Repair galvanizing damaged during transport or construction in accordance 
with the specifications. 

Connect RCP using the Optional Joint for RCP detail shown or in 
accordance with Item 464 "Reinforced Concrete Pipe". Connect TP by 
grouting. See Pipe and Box Grouted Connections (PBGC) standard for 
grouted connections with TP and precast safety end treatment. 

. ., 
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OPTION WITH 
INVERT BOTTOM 

INSTALLATION DETAIL FOR 
SAFETY PIPE RUNNERS 

(If required) 
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GENERAL NOTES: 

See Standard or Detail Sheet For 
Excovot1on And Bockfdl 01ogr-oms. 

A:l Mor 1hvles Ir1 Grodeu A-eos Sholl 
Be Built To Stage I Ard ;:-1n1shed 
A~-ter All Gr-ad1ng Operat1cns Are 
Substant1allld Completed. 

But Not Less Than 6 Inches Above 
Highest Pipe. 

'T' T~1ckness Of Shell Equals That Of 
Lar-ger- Diameter- Pipe. 

Optional Monoli th1c Or Pr-ecast Designs 
Perrr1 t ted. Optional Designs Shall Be 
S1gr1ed & Sedlecl Bid A Registered 
Pr-of ess1onal En91rieer. 
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REINFORCED CONCRETE PIPE 
EXCAVATION AND BACKFILL QUANTITIES 

CUL VERT OR SEWER CEMENT STABILIZED 
PIPE EXCAVATION IN A BACKFILL IN A 
DIA. T PAVED OR GRADED AREA PAVED OR GRADED AREA 

(1) C.Y.PER L.F.PER C.Y.PER L.F. 
i Mono I ithic Pipe~ - IN. FT. FT.OF DEPTH OF PIPE 

Regu I a, Bockf i I I 

,m\: 
I 18 0. 19 0. 1 44 0. 383 l\atu,al Ground, F"nished Accordance w i tr1 C Box Sewer o, Box Culvert Grode, o, Subg,ode Whichever Item 400 24 0.23 0. 165 0.478 

Requires Least Excavation\ r Regula, Bcckfi 11 In /Bottom o" Subg,ooe 30 0. 29 0. 188 0.586 
Accordance with ,1/'/,<"1; L ~;--<"'<(/ 36 0. 33 0. 21 0 0. 692 
Ite-n 400 42 0.38 0. 231 0.808 

///,<"l \ ("//,"'<(/ 
~ ~~1 Vi 48 0. 42 0.327 1. 394 

~ ~ 54 0. 46 0.349 1. 560 

~ 
co 
' -UJ 

0.370 1. 731 ::, 60 0. 50 
T - . 66 0.54 0.392 1. 907 . . 

\ 12" 
!Typical l + 72 0.58 0. 41 L. 2.088 

O· 
~c;m;,, m, Mememee=m, 

:r: 12" ' I 78 0.62 0.435 2. 275 
' H 4.,.: 8l 0.67 0. 457 2.474 
f- Limits of Measurement 
N I fa, Cement Stobi I ized 

~i-. 0? fo, Excavation " 
~ 

Bock f i I I ~. ~ ~ D ' ,/~ ~ . j ~ 

~V//A'\V ///A'«'/c "' I 
I. 0. + 2T ,,;1/,,!_W/ 6"1 ///,<"'o/ ~ 

!Typical l MONOLITHIC PIPE 
E X CA V AT I O I~ DE~AIL BACKFILL JETAIL No tu,o I Ground, =inished FXCAVATION QUAN-ITIES 

Grode, o, Subg,ade Whicheve~ I 
MONOLI-HIC PIPE BOX CULVERTS Requires Least Excavation\, (; Box Sewer o, Box Cu I ve,t PIPE T EXCAVATION 

=N A PAVED OR GRADED AREA IN A GRADED OR PAVED AREA DIA. 

' F'. C.Y.PER L.=.PER 
IN. FT. OF DEPTH INCLUDING DETOURS * ~"'1 I t(/A\V 

I ~ 36 0. 41 7 o. 142 

1/ ~ 42 0. 458 0. 164 
48 0. 458 0. 182 

I 
54 0.500 0. 204 . . 4 • 60 0.583 0.228 
66 0.583 0.247 

12" 1 2" 72 0.625 0. 269 

I 78 0.625 0.287 
Limits of 84 0.625 0. 306 Measurement 1 fo, Excavation 

I\. - ' "" ~ j 

''1-f'' Y'-"'"<'"'-~ '\'\'--%'\'</" 

EXCAVATION DETAIL 
BOX CULVERTS 

(1) 
IN A GRADED AREA 

(l 

C Project7 NotL.ra I G,ourd, Fin· sr,ed ·-
(l 

Groce, o, Subg,ode Whichever UJ Regu I a, Bockf i I I In ~oodwoy Median NOTE: 
Requires Least Excavation\ r Accordance wi tic I I Cement stobi I ized bockfi I I may be omitted in I terr, 400 

Manhole, Inlet f Ceoo, rn Coed; " In private driveways as indicated elsewhere Accordance with or Junction Box 
!ten LOO in the plans. ~, j :ff/4«1/ 

Vories 2. -0" RLCbbe, goske ts sha I I be ,equ i ,ed f o, a I I ~ joints on proposed c,oss drainage, pipe 
co ;jJ \ ~, , Subg,ace Line ~ / culverts and proposed sto,m sewe, systems, - ~ .II/I~ I urless OTherwise shown in the plans. ' 1-_U) - ::, '. V / ///////////,,, 

• Bcckfi 11 wi.th cement stabi I ized material wi 11 k:' ( .. I lva,icble J, + 
\ 1' fo, I. D. 42"o, Less be ,equ i ,ed fo, a I I st,uctu,es ~nde, detours 0 ~~~-~ ' t ]12" 0 \ foe '- c. Ceeo<ee ,com ,,- I .. unless noted otherwise in the General Notes. .. '\-,: ~. /. - ~~ . 

~ "1 I I. D. l /; ~ ~--'-, .. · SHEET 1 OF Z + ~~-·· -·,".', 
f-

~ \ 
\ 
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~ " '----- 'l 
Limits of Measurement I "-- ' /\ ':I. 

" ( fo, Excavation and Cement ,_ \'. /. 'I "-...\_ Cement Stab i Ii zed Bockf i I I J ~ I Houston District T "-... j 5" Stabi I ized Backfi 11 0 / 1 
~1/;<."'<(/ ' ///,<,'\'¼' "' 

.. .. Pipe Sewe,, R.C.~. ,o, Box Culvert i 75500 ~ 
3 ! ~ 

EXCAVATION & BACKFILL DETAIL BACKFILL DETAIL --- l -. -;. "~T~, [;Gi •': I .' - • -2' EXCAVATION A \JO BACKFILL -;,, .. ' 

REINFORCED COl ✓ CRETE PIPE AT MANHOLE, INLET OR JU~ICT I ON BOX ~ ·.. .· DIAG?AMS IN A GRADED OR PAVED AREA '0-'/, f-,.-· ·: : . ' , ~;~ 
I ~JCLUD I NG DETOURS "'11, . - " ' ,;\\\',',• 

11•llfiflt' ;;_;\• E&BD 
FILE: STDcl.DGN DN• TxDot I "' Tx~ot I ow, TxDot I n, TxDot 

D = Depth © TxDOT F,B 2010 DIST FEDREGI PROJECT t.0. SHEET H = Height 
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Finisned 
G,ade 

Limits of 
1/easu,ement fo, 
Excava-ion 

Limits of Cement 

Manhole Inlet o, 
Junction Box 

Stcbi I ized Backfi 11 .c+--+--+-+-----~\-c---+-< 

Limits of Measurement 
fo, Excovot;on and 
Cement Stobi I ized 
Bockfi 11 

D l?"t=~. :::t::::::::=t= 

6" 
+--+----< 

!See Note 

I 2" 

EXCAVATION ANO BACKFILL CETAIL 
MA~HOLES SMALLER THAN 36 IN. 
IN A PAVED OR GRADED AREAS 

/4 

L"mits of Cement 
Stabilized Backfill 

DI 
Limits of 
Excavation 

N. T. S. 

Manhole o, Inlet !Min. 36" Dia. Pipe) 

Finished G,ode 

Proposed Roadway 
St,uctL,e 

~ 
Subg,ode Line 

Finished 
G,ode 

Limits of 

D Limits of Cement 
Stob; I i zed Bock f i I I 

I Z" 

Manhole Ring Cove, 
o, Grote Inlet Cove, 

of ExcovoTion 

Limits of Cement 
Stabi I ized Backfi 11 

Box Cu I ve,t o, , 
Junction Box 
with Manhole or 
Inlet Extersion 

iSee Note 41 

Proposed 
Roadway 
Structure 

cimits of Ce~ent 
Stob i Ii zed Bockf i I 1----

1 Z" 

2" 

Box Culve,t or 
Junction Box 
witr Manhole or 
Inlet Extension 

Finished G,oce 

D 

Limits of Cenent 
Stabi I ized Bockfi 11 

!See ~ote ~l 

lXCAVATION ANO BACK~lLL DETAIL 
uUNC'ION BOXES IN A 

lXCAVA TION AND 8ACK~ ILL Dl I AIL 
INLET EXTENSIONS ON A 30X CULVERT 

IN A PAVED OR GRADED AREA 

Proposed Roadwoy
St,uctu,e 

Limits of 
Excavation 

PAVED OR GRADED AREA 
N. T. S. N. T. S. 

/Fini shed G,ade o, Notu,a I G,ourd 

,-=~;:~~~~~~~~~~~r-i------;-6;;-" ,-,~----:;%~W'7~ 

12" 

_ i mi ts of 
Excavation 

Limits of Cement 
--+---:?""- Stab" I ized Bockfi 11 

D 
N 

N 

TO BE PAID UNDER ( 
'.TE\.1 400-6009 I 
CE~ENT STABILIZED< 
BACKFILL !INLET L 
OR MANI---OLE) 

NOES: 

TABLE 1 
SCHE!)Ll t FOR °'AY 

QUANTITIES OF CEMENf 
STABILIZED BACKFILL 

CSEE NOTE 1; 

MANHOLE OR CEMENT STABILl7FD 
INLET DEPTH COi BACKFILL i N 

IN FEET CUBIC YARDS 

0 th,ough 5 5. 75 

> 5 througr, 1 O 8.25 

greater than 10 12. 15 

1. Tre Controcto, is paid o fixed estimated 
amount fo, cement stab i Ii zec bockf i I I based 
on depth (Dl and Tobie. I. 

Z. Proposed roadway structu,e includes pavement, 
base and any subg,ade. 

12" Limits of Meosu,ement 
ExcavGtion 

3. 
-:.'::,. 

~ 

For bockfi 11 of intersecting pipes and box 
cu I ve,ts, see "Excavot ion and Bock f i I I 
Diog,om for Pipes and Box Culverts." 

1 2' Inside Diameter P"pe 
o, St,Jcture Width 

Under 36" 

(See Note 4 l 

EXCAVATION ANO BACKFILL DETAIL 
MANHOLES 36 II~. AND GREATER 

IN A JAVED OR GRADED AREA 
N. T. S. 

Limits of Excavation 
and Cement Stobi I ized 
Bcckfi I I 

1 Z' :nside Dicmeter Pipe 
o, St,uctu,e Width 

Jnde, 36" 

EXCAVATION ANO BACKFI~L DETAIL 
CURB INLETS IN A PAVED OR GRADED A~EA 

N. T. S. 

7 5 5 0 0 

D Depth 
H Height 
T Thickness 
R Radius 
Dia= Dio~eter 

4--;;. 6" cement stobi I ized bockfi 11 wi 11 be 
=required only for p,ecost units. 
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Nos.-e:Re1nf orced Cone. Cop 
Shall Be Pr--ecasted & Pr-oper-11:d 
Cured Before Piecing i n 
Pos1t1on. 

EXISTING 

Or J7}et Frorre 
Removed 

r Ex1st. Asph. Surface 

I I , Uf-' u, , u • I; /&Zi\@/2@ • a , , I 

Exist. Cone. Bose 

=5 Bor- Bent As 

SECTION A-A 

DETAIL SHOWING METHOD OF CAPPING ABANDO\ED 
MAN~IOLES OR INLETS (GRADED OR PAVED AREAS) 

Outside Oirrer1s1u n or Irilet.. 3'-10" 

lns1ce J1mens1on Les s ½' ~ - ~ 

ro 

C 
0 ,,, I. ~ ~ 
E ,,, - ,,, 

0 II) 
_j 
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' io 
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70 ,,, 
C 

PLAN OF B□-TOM - OTHER TYPES PLAN OF BOT-OM - TYPE A 

~Zx4" Bottens :Noll To Eocr Plank With 20d Nods! ] 

I&~ \7P'. ~fZ<5/l'@JYl?ll£i\lE>9J21¥M(g 9 4AE'.<tll 'l SiWNi'l~ 
ELEVATION ~3· Planking ELEVATION 

TEMPORARY COVERS FOR ALL TYPES OF INLETS 

Usuol 6' 

Note : Jo1nt1ng Matenal Shall Confer-Tl To 
Requirements Of Item "Reinforced Concr-ete 
P1oe. ■ Mate-1al Fa, -ees ShaL :onform To 
Requirements Of Item "Reinforced Concr ete 
Pipe. ■ Payment For Tee To Be In Accordance 
With Iten 'Reinforced Concrete ::,1pe." 

PR ECAS T STORM SEWER TEE 

Po':! ~ength Meosur-ed 
Along c;_ 

j[ 
'=======~ 

PLAt,. VIEW 

BENDING DETAIL 

Note: Benc1ng Cf Pr-oposed Pipe Sewer- Or- R[P In A Ver-t1cal 
& /Or HonzontaJ Plane Shall Be Accomplished By The 
Use Of A "Pipe Collar- " Q,.- A 'Pr-ec ast Elbow ". As 
Appr-oved By The Engineer- . 
Pr-ice or "Pipe Collar' Or- . "Pr-ecasL Elbow' ShaL 
Be Subs1d1or-y To The Unit Pnces Bid c:- or-
Item Re1nfor-ced Conc..-ete Pipe. 
Pay Length Meas ur-ernent fo Be ~long 
Hon zontal C [?- Honzontal Plone Of Pipes . 

Wrop Joint \✓ 1th 

30 :r [ Mor-tor 

. er I I U) -
;,: t 

I +-----r-
---, ---

I I New I 
Pipe I I 

[Pipe To Be Cut 

I 

-CL 
I..Q ':i rr------ r-n 5" X 5" 

:1;5 W1r--e Mesh Or 

r-

W1r--e 

---+--+----- : t---+-+--
SEC-10\J C-C 

"12 Gage Wir e 
Handle 

Note: -he Pr-ice Of Plug Shol: Be SLbs1d1ory To The Unit B1d Pnce =-or- Pipe 
Sewer- Or- RCP. "1or-tor- Joints To Be Used P.. s Dir-ected By The Engineer-. 
Removol Of The Ex1st1ng Plugs For- Stor-m Sewer- 0..- RCP Conns. Shall Be 
Considered Incidental To ItelT' 'Exc avatio n And Back·- ill For- Str-uctLr-es." 

Concr-e-te Plug Fer- End Of Pipe Culver-t Or- Sewer-

CONC8ETE PLUG FOR PIPE 

',. ,, /, . 

~ -'v 

~'ti'. ~ 0....) ,
1

--.rr:;•_~r:~ ,, - 1 I r .. ,- -~ ~---
t . 75500 
-:: l -:::: ~ -)T' [>Ol' I,- ' .,;: 

~;---.. 'l. ·-
,,,,// 1-,.., 

f/1 -
1;1,111 

•• ! \.~1~: ~' 

i {"'' . ,.,· \ 

O.;ts1de Dia. l+J l'-0" 

, , 
~~~:,. 
~ 

~ 
1: 

; 
~ 
-::-

,·~ 

~.f 

\_ Mort("'),.. 

,-

M 
'
N 

1/10 T Max. 

~} 
D 

3' Max 

Sealed With Mastic 
Or Equ1volent 

Suggested l:l0 - 1: l5 
R("') n ge 

T = Wall Thickness On Top Of Box 0..- Pipe 
n = 01nmeter Of l 1 ft:ng Hole 

M1n1T1um _ength Of Plug Is 2/3 T +/ -
~1n1-num J1orreter- At Bottom Of Pl.Jg = D - 1/e ' 
Maximum 1/10 T Of Plug Not Seatec In L . ft1n9 Hole 

Note: The Plug Sholl Be Cost With The Some 
Toper {'ls The L1ft1n g Hole. 

DETAIL OF PLUG FOR LIFT INC 
HOLES IN RCB ANO RCP 

%'.; 

~ Texas Department of Transportation 
I Housron District (Bridge! 

MISCELLANEOUS 
S[WER DETA=LS 

z· - 0' Min. 

~ 
• 4 Bors 1112" C- C 
..,/4~ =4 C1r-cular- Ties 

vis □ 
ELEVATION SECTIO'J B-B FIL[ : STOOi 1- OGN DN : TxDOT Tx08T ow: TxDOT I o:.: 

© TxDOT Mor 2004 PROJ[C T NO. I SHEET 

P!Pc COLLAR DETAIL 
For Horizontal Or Vertical P lacement 

d D1ometer-
R Rod1us 

REVISIONS 
3/2015 <'01<1 Specs 

HOU 185 
COJ'HY CO,.,.TROLISECT I JOB IH!C.HflAY 

FORT BENO 
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140 
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PROP RETA/ NJNGJ 
WALL B 

_/ EXP JT J / 

WIDE FL ANGE I SEJ-M (4") __/ 
BEAM 

40' -0" MI N 

WFPT 

FORT BEND PARKWAY 

: 

! BEGIN BRIDGE RAIL 
FOR PAYMENT 

; ; 

BEG(N BRIDGE 'RAI L 
FOR PAYMFNT 

I 40•-o" 

WFPT 

V, - V, "" SSTR RAIL ~.·.: I/ V) 1- . :J: I-

~ ~i? C/ [ GIRDER 4 

90° ;o{ oo" PROP REh 1N1NG 
(TYP) : WAL L co : 

PROP RETAI NING 
WALL AB 

,. u 31' - 3" MI N 

HORIZ CLR 

· 30.-5" MJ N

HORIZ CLR UG STM SW R ( 24") 

i ! '. : 
OV ERALL LENGTH OF BR1od E = 1os· - o'· 

MEASURED ALONG Ip_ RAMP- JA 

, . 
, . 
:,;: 
, \o 

-d 

26•-5" OVERALL 

Ip_ RAMP- I A 

l'-2½" 6•-o" ! 14•_0 .. 4 •_0" 1·-2½" 

SHLD 1 ROADWAY 
SSTR SPL \ ! 
RAIL - I j -£j \ PG h , i ~t= ',. ~ 

2'-8½" I X T x 46 GIRDERS 

3 EQ SPA 

rHL' SSTR 

~I 2'-8½" 0 20 40 

TYPICAL SECTION 
SCALE : I " • 40' 

NOT TO SCALE 

FBP ENTRANCE RAMP I A .... 
r"I I\ 

\_ 
\._ EXP JT \_ WIDE FLANGE 

SEJ-M (4") I BEAM 

40'-0" MIN 

WFPT 

,._ 

\ PROP RETAI NI NG 
WALL D 

PROP NB/ NU MBER: XX - XX X-X-XXX X-XX-XXX 
FUN CTI ON AL CLASSIFICATION.· URBAN FREEWAY 
DESIGN SPEED .· 45 MPH 
E XISTING ADT: 13,075 (2020) 

GE NERAL NOTES: 

I. DESIG NED ACCORDING TO AASHTO LRFD BRIDGE 
DESIGN SPECIFICATI ONS (HL- 93 LOADI NG) 
(8TH EDITI ON} AND MODIFIED B Y THE TXDOT LRFD 
BRIDGE DESI GN MANUAL AND DETAILING GU IDE . 

2. ALL BENTS ARE NORMAL, UNLESS OTHERWISE NOTED. 

3. BORIN G LOG LOCATIONS ARE APPROXI MATE. 

4 . SEE CSBE-RW STANDARD FOR CEME NT STABILIZED 
BACK FILL BEHIND ABUT MENTS . 

5. THE CONTRACTOR 15 RESPONSIBLE F OR FIELD 
VERIF YING THE LOCATION OF ALL UTILITIES PRIOR 
TO ORDERING MATERI ALS AN D E XCAVATION. 

6. THE "D" DE NOTES SLOTTED HOLE AT GIRDER END. 
SEE ABUTMENT DETAILS FOR LOCATI ON OF DOWELS D. 

7. V PC DENOTES POI NT OF MI NI MUM VERTICAL 
CL EARANCE. 

HL - 93 LOADI NG 
REV. DATE BY DESCR[P T [ON 

ov E RAL{.iEili;fH . or·· fipf···ssTR ·· sPLRA/L -;;· t., ....... E"'N· .... ·o'" .... B"·Rc .. , •. D".G"E·c. .... R"A .. ,l.f' L .... , ............................ ,.......... .. .. , ................... , ............................ , ............................ , ............................. ; ............................ _ 

IOS'-0' · (LT) FOR PA~MENT : 
; ; ; ; 

OVERALL LENGTH OF TYPE SSTR RAIL ;,, END BRiDGE RAIL 
FOR PArMENT 

' ! I ~5• ~· TYPE Tx 46 PRE STRESSED CO .CRETE 1-Gi ROER UN 40' -0" 

i i 
VP/ STA 31+2500 ' 

2/16/23 

~ 
u 
~' 
0 

~ 
i 

SSTR SPL RAIL '{ 

SST RAIL-\ \ 

···Er~ 9f:06' 

~ ,__l_O_o_ ........................ . ... ................ .. ......... .................................................. .... .................. ..... ~ ................................................ ............ ;11i:j~~;1,1... LrnJ ?:~~: 
if, EL = B.5 .92' ·+··\ 

i mo ~:;~:; +-->& ............................. ,......... .. .,...... .... ............ , .......................... .. ....... .......... .. .......... j .............. .......... .... t--:,'.
12:..".0'...t"---:[:::,;:;:j.,,=;;:§"f,;::::-)---F-O_R_T_B_E_N_D __ C_O_U_N_T_Y_1 

......... ............ .. ·.I f ~;~~:;J~~t .. F, .................... .......... , .. ...... .. , ................ ,................. . 
1 
........................... 

1 
.. .............. ... , .................. i-_l_oo .. __ ~_::::._ ____ T_O_L_L __ R_O_A_D_A_U_T_H_O_R_I_T_Y-----l 1/ ...... EL '." 8 4 ,97' : AIG TECHNICAL SERVICES , LLC PGL, 

' \ 
• 

' 

: 

,! . 
~ 80 

\ 1500 S DAIRY ASHFORD 
SUITE 445 80 

AIG Tech 
Ad\lan.ce:d ll'lh&!:tructure Group 

: HOUSTON, TX 77077 i ~ .. 1::::'::;l,.,-/ j ?~;t J u J ~ n l i:;;; ~',~" r ~ ~~::, .AG FORT BEND PARKWAY TOLL ROAD 
.~ 1----+ ........................ ....... ......... .. .... .......................................................... .. ..... .. .......... .. ..... .. .......................... , ............................ , ... ............. ,, ................. , 7 ~:; i E XIST v~------~:+·:2-;.-.,-. ............... ; .................. ,-... -:t: .. +,, .............................................. .. .... .... .......................................................... , ...... .... .............................................................. , ............... .. .. .... ........... ... ..................... ,1--6'-0'---I 

~ 3 - 35" DIA x 55• GROU ND: °'_, ~ "" 3 r.. : 
"' DRILLED SHAFT , "' ;: \,_ 3 - o DIA x 51 • 

ENTRANCE RAMP 1A 
BRIDGE LAYOUT 1 40 105 TONS / SHAFT ········~ l e~:! .... . .............................. ......... C:,,_2,; .............. f, .. o,~.5"/·L .. ~','~'N~.,S"/'S .. ,~,,.,e.,,.,:c',; ... T:, ........................ ... , ................ .. , .......... ..... .;.. ......................... , .................................................. ·•··········· ·········· ······· ~ 
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DRILLING LOG 1 of2 

~ 
L.~ - County Fort Bend Hole B-1 District Houston 

WlnCore Highway Sam Houston Structure Bridge Date 10/2/21 

Version 3.3 CSJ Station Grnd. Elev. 0.00ft 

Offut GWElev. NIA 

L Texas cone Trlaxlal Test Properties 

Elw. 
(ft) ~ Penetrometer 

Strata Description Lateral DevlatOI 
Press. Stress 

Wet 
MC LL Pl Den. 

Addltlonal Remarks 

10 _ ::c· 1111 9 Ill 

- :·: 

_\-: 
_ ;/· 

15 _ /' 10 Ill 13181 

-// _. 
-18. -~ 

-33. 

_·:--;• 

20 
_ . . 21 (8) 25 (8) 

- :_·\ 
_/:· 

21 _ /, 24 (ti 2t (8) 

lnsl\ lnsl\ ,..,... 
CLAY, soft, dak gray, with roots, 

"' sandy(CL) 
11 48 .,. -%200 •88 

.. 
21 

,., n o -%200 ~ 17 
SAND, loose to sllglrtty compact, 

light brown, silty (SM) 

•• 

.. 

f-------------+-------+--.. ------;-%200 • 5 
SAND, compact, light brown, poor1y ' 

graded w/ silt (SP-SM) 

f---------------+-------+---------1·%200 = 4 
SAND, dense, light brown, poor1y 

graded(SP) 

Remarks: Free-water wu encountered at a depth of about 9.1 ft and rose to• depth of about 7.5 ft after 15 minutes . 

The gromd waler elevation was not determined during the course of this boring. 

Drtller: Universal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 

~ DRILLING LOG 2 of2 

L.~ - County Fort Bend Hole B-1 District Houston 

WlnCOre Highway Sam Houston Structure Bridge Date 10l2/21 

Version 3.3 CSJ station Grnd. Elev. 0.00ft 

Offset GWElev. NIA 

Tl1axlal Test Properties 

EleY. 
(ft) 

L 
0 
G 

Texas cone 
Penetrometer Strata Descrtptlon Lateral Devtaloi Wet 

~~- ~=- MC LL Pl ~ 
Addltlonal Remaks 

- ._:·: 

i-43_ -~: 

45 __ .,. 27 Ill 11 Ill 

-~ 
-50. 50 ~ 12 (I) 14 (II 

-

-
55 -

-

IO -

-

70 -

-

-

75 -

-
IO -

SAND, dense, light brown, poor1y 
graded(SP) 

>------------->------+--75_,_a~•~•----a·%200 •43 
SAND, compact, multicolored, clayey 

(SCI 

CLAY, very sall, llght gray (CH) 

.. 

Remarks: Free-water was encountered at• depth of about 1.8 ft and rose to a depth of about 7.5 ft-r 15 minutes. 

The ground waler elevation was not determned during the course of this bonng. 

Driller: Universal Logger: Mustafa Salloom Organlzaaon: Raba-Klstner, Inc. 

--
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~ DRILLING LOG 1 of 3 

Le... County Fort Bend Hole B-2 District Houston 

WlnCore Highway Sam Houston Structure Bridge Date 10/2/21 

Venlon 3.3 CSJ Station Gmcl. Elev. 0.00ft 

Offset GWElev. NIA 

Trlaxlal Tes1 Properties 

Elev. 
(ft) 

L 
0 
G 

Texas cone 

Penetrometer 
Strata Description Lateral Devla1o1 

Press. Stress 
Wet Additional Remarks 

MC LL Pl Den. 

-8. 

-14. 

-21. 

_I,' 

I/ 
-V 
_I/ 

5 _I/ 518!1118> 

v 
v 
~ 

10 =I:::" 11111171111 
I:""' 

-1,::::' 
-19 
19 
~ 

15 _ :.-, .. 131111241111 

25 
: 25 (81 21(81 

::-:·. 

30 
31 (Ill 39 (8) 

.. · 

< ·,. 
< 

35 ?i 21 (8) 32 (6) 
,,., 

40 
C::/ 27181 36 181 

CLAY, soft, multlcolored, with 
roots, WI sand (CH) 

CLAY, soft, multicolored, with 
calcareous nodules and sand seams 
(CL) 

1 .... 11 •-11 

0 28 

, ...... 
?fl At ~• -%200 278 

23 

1R !11.:111 -%200 =83 

27 

22 

t-------------+------+-_23 _____ ___,-%200 • 24 
SAND, allghtly compact to compact, 
light brown, cl- (SC) 

2, 

•• 

l--------------l-------+-="'-------j"%200 • 11 
SAND, compact, light brown, poorly 

graded w/ slit (SP-sM) 

•• 

Remarks: Free-water w .. encountered at ■ depth of ■bout 11.5 ft and rose to ■ depth of about 1.7 ft-r 15 minutes. 

The gromd water elevation was not determined during the course of this boring. 

Drlller: Universal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 

DRILLING LOG 2 of 3 

~ 
.L,.::::.. 

County Fort Bend Hole B-2 District Houston 

WlnCore Highway Sam Houston structure Bridge Date 10/2/21 

Venlon 3.3 CSJ S1atlon Gmcl. Elev. 0.00ft 

Offset GWElw. NIA 

L Trlaxlal Tes1 Properties 

Elev. 0 
Texas cone 

P-trometer Strata Descrlpllon Lateral Devlato Wet 
~~~- ~~ MC LL Pl ~ 

Additional Remarks 
(II) G 

...q_ 

-53. 

-~ 

50 =19 22 (8) 25 (9) 
V 

-1,::::' 
-I,::::' 
-~ 
_I/ 

55 _I/ 3511130 181 

-V 
_I/ 
I/ 

60 
v 181812&18> -.,. 

-I,' 

-v 
I/ 

85 I/ 20 (81 21181 -.,. 
I/ 
I/ 
I/ 

70 -~ 3118134181 

I/ 
I/ 
I/ 

75 -V 35181 ae 111 

I/ 
I/ 

-78. K 

80 
_ ·: , 21(111 23 (81 

SAND, compact, light brown, poorly 
graded W/ slit (SP-sM) 

t-------------t------+-_22_3_11~•-1•~----,-%200 • 85 
CLAY, ve,y stiff, light green, 

with sand lay9nl (CL) 

CLAY, very stiff, mulllcolored 
(CH) 

24 

... 

?A 

73 

t-------------.,t------+--"-------,·%200 • 30 
SAND, compact, llght tan, clayey 

(SC) 

Remarks: Free-water was encountered at a depth of about 11.5 ft and rose to a depth of about 8.711 ■fler 15 minutes. 

The ground water elevation was not determined durilg the course of this boring. 

Drlller: Unlvenoal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 
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DRILLING LOG 3 of 3 

~ 
L,.::::.. - County Fort Bend Hole 11-2 District Houston 
WlnCore Highway Sam Houston Structure Bridge Date 10/2/21 
1/enlon 3.3 CSJ Station Grncl.Elw. 0.00ft 

Offset GWElw. NIA 

Tl1axlal Test Properties 

Elev. 
(ft) 

Texas Cone 

Penetrometer Strata Description lateral Devlatol Wet 
Prns. Sb'en MC LL Pl Den. 

Addltlonal Remarks 

-88. -i4 _ t·:. 

351111,1161 

90 
_ , .. 50(1150(31 

- . : 

- -:· :: 

_\·.: 
- :::/i 

95 _ :<' 4511150 (41 

-<·-: 

SAND, compact, llght tan, clayey 
(SC) 

lnAI\ /.,.II Incl\ 

71 

f-------------+------+-=1D _____ __.-%200 = 15 
SAND, dense, llghl tan, some clayey 

sand, sllty (SM) 

71 

" 
-100. 101o-+"·~··.+-50_1~ (,5~5)_50~1 '~'31~-f-------------j 

-

-

105-

110-

115-

120-

Remarks: Free-water was encountered at a depth of about 11.5 ft and rose to a depth of about 8.7 ft-r 15 minutes. 

The groll\d waler elevation was not determined during the course of this boring. 

Driller: Unlversal Logger: Mustafa Salloom Organization: Raba-Klstner, tnc. 

WlnCore 

1/enlon 3.3 

County 

Highway 

CSJ 

Fort Bend 

Sam Houston 

DRILLING LOG 
Hole B-3 

Structure Bridge 

-n 
OffHt 

Tl1axlal Test 

1 of 3 

District Houston 

Date 9129/21 

Grnd. Elev. 0.00ft 

GWElw. NIA 

Properties 

Elev. 
(ft) 

L 
0 
G 

Texas Cone 

PeMtrometer Strata Description Lateral DevtalQ 
Press. Sb'en 

Wet 
MC LL Pl ~ 

Addltlonal Remarks 

I., 
I., 
:,, 
,/ 

~ 611116181 

'i 
' 

" 

CLAY, 80ft, dark gray, with roots 
to 2-11 and calcareous and ferrous 
noduela, w/ sand (CH) (CH) 

SAND, loose to compact, dark gray, 
clllJIIY (SC) 

,_ .. ,_n 
77 .. "-~ ·~ f------+-~---~'-----1-%200 = 92 

.. 
f------+-~1D_...._ .. ~71...._ __ -j-%200 • 44 

75 

10 -jl<,· ... ·_f-"5-" 16=••.,, 16"---'--1 

-23. 

15 
11 ,,, 1, ,., 

·,:.: 
i'.'. 
h 1918121161 

20 ,-·:, 
·•:: 

!;_ 

25 
3116150 131 

I< 
_.· 

1; 
,. 

30 -
f' 21 16130 161 

[·.•. 
.\ 

35 _ ,-..: 40 181 46 181 

- ··('.: 

40 
_ :'. ·. ,1111 50 131 

71 

7 .. 

f-------------t-------+--7 .. _~•~·~--- -%200 = 16 
SAND, dense, llght brown, sHty 

(SM) 

71 

Remarks: Free-water wa encountered at a depth of abou19.5 ft and rose to a depth of about 9.0 ft-r 15 minutes. 

The groll\d waler elevation was not delermined during the course of this boring. 

Driller: Unlversal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 
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DRILLING LOG 2 of 3 

~ L~ - County Fort Bend Hole ~ Dlstrlct Houston 

WlnCore Highway Sam Houston Structure Bridge Date 1/211121 

Venlon 3.3 CSJ Station Grnd. Elev. 0.00ft 

Offset GWElev. NIA 

L Texas Cone 
ll1axlal Test Properties 

Elev. 0 P-r Strata Description Lateral DevlatOI Wet ~=~- ~=- MC LL Pl ~ 
Addltlonal Remarks 

(ft) G 

1··:.'.: 
-1' 

::: .. : 
-43. ~ 

~ 

45 - I,' 28 181 34 111 

_I,' 
V 

-41. -~ 
- :···· 

50-:' 3511131 Ill 

-53. ~ 

~ 

55 -
I,' 1(1)1111111 

V 
_I,' 

-58. -~ 
_I,' 

80 - I,' 2718)45111) 

-V 
_I,' 

-113. .L. 
~ 

81- r 211111301s1 
1/" 

r 
~ 

70 

b:::' 
b:,:' 32 Ill 37 181 

-b:::' 
_b:,:' 

b:::' 
- b:::' 

75 
b:,:' 34 18145 161 

~ 
-78. c" 

80 - . 50 131 50 121 

SAND, denH, light brown, silty 
(SM) 

CLAY, very stiff, light green, 
with Clll)'ey sand (CH) 

n a ?Cl ... 77 

1-------------1------+---------1·%200 • 211 
SAND, compact, light green, clayey 

(SC)(SC) 

CLAY, stiff, light green, wt1h 
calcareous nodules, w/ sand (CH) 

CLAY, very stiff, tight green, 
sandy sllty (CUil) 

1Q 

1-------------------+--------1·%200 •85 
CLAY, very stiff, light green, 

with sand seams, sandy (CL) 

•• 

1-------------+------+---------1·%200 • 13 
SAND, dense, multlcolored, silty 

(SM) 

Remsrlls: F....-, wa encountered at a depth of about 9.5 ft and rose to a depth of about 9.0 ft - 15 mlnutn. 

The !Jl)lrld water elevation was not determined during the course of this boring. 

Drlllar: Universal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 

~ DRILLING LOG 3 of 3 

L~ - County Fort Bend Hole 8-3 DlstrlCI Houston 

WlnCore Highway Sam Houston Structure Bridge Date 9/29/21 

Venlon 3.3 CSJ S-n Grncl. Elev. 0.00ft 

OflMt GWElev. NIA 

ll1axlal Test Properties 

Elev. 
(ft) 

L 
0 
G 

Texas Cone 

Penetrometer Strata Description ~DevlatOI Wet 
~t ~=- MC LL Pl ~ 

Addltlonal Remark• 

-_.-.; 
- ·.-·: 

- ·.·/ 

-
85 

_ / 35 181 37111 

-·.·_::, 

-100. 10· . . 40 (8150 (5) 

-

-

105-

110-

-
115-

-

-

120-

SAND, denN, multlcolored, sllty 
(SM) 

t-------+--22--------1·%200 = 17 

Remarks: Free-water was encountered at a depth of about 1.5 ft and rosa to a depth of about 9.0 ft -• 15 minutes. 

The ground water elevation was not determined during the course of this bonng. 

Drlller: Universal Logger: Mustafa Salloom Organization: Raba-KJstner, Inc. 
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~ DRILLING LOG 1 of 2 

0~ 
Oi 

L-=:.. County Fort Bend Hole EM District Houston 

=> WlnCore Highway Sam Houston Structure Bridge Date 10/ol/21 

~ DRILLING LOG 2 of 2 

L,.:::.. - County Fort Bend Hole B--4 District Houston 

WlnCore Highway Sam Houston Structure Bridge Date 10/,1/21 

- Cl) 
Venlon3.3 CSJ Station Grnd. Elev. 0.00ft Venlon 3.3 CSJ Station Grnd. Elev. 0.00ft 

OffMt GWElev. NIA OffHt GWElev. NIA 

iL Texas Cone 
Trlaxlal Test I Properties 

Elev. 10 
Penetrometer Strata Description Additional Remarks Elev. 

(ft) 

L 
0 
G 

Texas Cone 

Penetrometer Streta Description Lateral Devi~ Wet Press. Stress MC LL Pl Den. 
Additional Remarks 

C 

"" u 
,ri 
0 

I 
0 

I 
"' CD 

I 
C> 

"'1 u 
CD 
u. 

d 
N 
0 
N 

,;; 
1 
<ll 

N 
0 

1/2 
6 

I 
~ 
u 

(ft) IG 

5 

10 

-12. I 

15 .. fJ 7 (II I (II 

-11. 

20 
10 (8) 13 (6) 

25 -j.<' 11 (I) 12 (8) 

·.,·: 

30 .. 4(115 (8) 18 (6) 
. . . I 

,··:· 

-33. ~ 

35 ·+: :J 17 (8) 22 (8) 

22(6)29 (81 

CLAY, stiff to soft, dar1< gray, 
sandy(CL) 

SAND, loose, multlcolored, clayey 
(SC) 

SAND, sllghtly compact, multlcolored, 
sllty(SM) 

SAND, sllghtly compact to compact, 
muttlcolored, poorly graded w/ 
sllt(SP-SM) 

-%200 =81 

12 

1, 

1~ ~ 2~ 1·%200 = 53 

15 

a 22 
1u 1-%200 = 29 

' 23 

2, 1.%200. 18 

71 -%200 = 11 

71 I 

45 .. {J 26 (ti) 29 (8) 

-so. 80 I· 12118> 35 1s, I 

55 -

80 

.. -

70 -

75 -

IO -

SAND, slightly compact to compact, 
multlcolored, poorly graded w/ 
sllt (SP-sM) 

lasll (ps!} lncfl 

•• 

.. 
I 

r--
0 

Remarks: Free-water was encountered at a depth of about 1,.s ft and rose to a depth of about 10.5 ft -15 minutes. Remarks: Free-water wes encountered at a depth of about 14.5 ft and rose to a depth of about 10.5 ft -r 15 minutes. 

,;;: 
~ 
"' I 
"' ,: 
CD 

The groll1d water elevation was not delermined during the course of this boring. The ground water elevation was not determined during the course of this borlng. 

"' 
Driller: Universal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. Driller: Universal Logger: Mustafa Salloom Organization: Raba-Klstner, Inc. 
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DRILLING LOG 1 of 1 

~ L~ - County Fort Bend Hole B-6 D191rtct Houston 
WJnCore Highway Sam Houston Structure Bridge Date 10/4121 
Venlon3.3 CSJ Station Grnd. Elev. 0.00ft 

Offset GWElev. NIA 

Trlaxlal Test Properties 

Elev. 
(ft) 

I~ Texas cone 
p- Strata Description Lataral Devuno ~=~- ~=- Wet Addltlonal Remarks MC LL Pl Den. 'G 

y 
t 

-4. ~ 

-12. 

5 
_I,,,' 5111718) 

V 
V 
V 

-V 
10 _ .... --"-·-'-' (8"--")10'--'(""81'---1 

-v 
T 
. V• 

15 -[· .. , ,-"'4-" 18:i..=.lllx8CL...l __ 1 

.. ·.·· 

- .. 

CLAY, soft, gray, sandy (CL) (CL) 

CLAY, soft, multlcolored, sandy 
(CH) (CH) 

SAND, loose, gray, SIity (SM) 

0 

... 
2fl ·~ 

1Q 

1K 

4Q 

~ 

" .. 

,..,.,, 
., .... -%200 =84 

"" 'lll -%200 =• 

·%200 • 15 

•23. 
- ::/. 

~------------+------+-"--------! -%200 • 5 
SAND, allghtly compact, 51,ay, 

poor1y graded w/ slit (SC-SM) 
25 _ ... 10 (8) 13181 

- . 
.·.· - .·. 

-30. 

-l> -k 
30 

1-· • 9 (8) 14 Ill 

35 -

-

40 -

Remarks: Ffff-Waler wa encounterad at I depth of about 14.7 ft and rose to I depth of about 10.3 ft-• 15 minutes. 

The gro!Old water elevation was not determined during the course of this boring. 

Drtller: Universal Logger: Mustafa Salloom O<11anlzatlon: Raba-Klstner, Inc. 
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ITEM NUMBER 

DESCRIPTION CODE 

BRIDGE 

ELEMENT 

2 - ABUTMENTS 

1 - 105.00' PRESTR CONC /-GIRDER UNIT 

TOTAL 

BENT 1 

BENT 2 

SUMMARY OF ESTIMATED QUANTITIES 

416 420 422 425 

6004 6013 6001 6038 

DRILL CL C RE/NF PRESTR 

ITEM SHAFT CONC CONC 

SLAB 

(36 IN) (ABUT) 

LF CY SF 

318 23.4 

2,774 

318 23.4 2,774 

BEARING SEAT ELEVATIONS 

(FWD) 

(BK) 

GIRDER 1 

80.897 

GIRDER 1 

79.957 

GIRDER 2 

81.037 

GIRDER 2 

80.097 

GIRDER 3 

81177 

GIRDER 3 

80.237 

CONC 

GIRDER 

(TX46) 

LF 

418.00 

418.00 

GIRDER 4 

81.317 

GIRDER 4 

80.377 

450 450 454 

6023 xxxx 6018 

RAIL RAIL SEALED 

EXPANSION 

JOINT 

(TY SSTR) (4 IN) 

(TY SSTR) (SPL) (SEJ-M) 

LF LF LF 

105.0 105.0 50 

105.0 105.0 50 

7 5 5 0 0 
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ENTRANCE RAMP 1A

CHECKED BY:

CHECKED BY:

DESIGNED BY:

DRAWN BY:

20219xNUMBER

PROJECT

SHEET NO.:

DATE: 4/20/2022

SHEET    OF 

BG

AV

BG

AV

HL 93 LOADING

TOP OF CAP

FLOAT FINISH

LEVEL WITH WOOD

¡ GIRDER

1'-6" 1'-6"

 8
"

BEARING SEAT DETAIL

BEFORE PLACING BEARING PAD.)

AND FREE OF ALL LOOSE MATERIAL

(BEARING SURFACE MUST BE CLEAN

A
T
 

�
 
B

R
G

" 
M
I
N

2
1

1

OUTSIDE GIRDERS ONLY 

(#9) x 1'-8" AT 

DOWEL D ~ GALVANIZED

2
'-

6
"

(TYP)

1'-6"

(TYP)

1'-6"

18.208' 6.209'

2 EQ SPA AT 8.750' = 17.500'3.458' 3.458'DRILL SHAFT SPA

GIRDER SPA 1.708' 3 EQ SPA AT 7.000' = 21.000' 1.708'

(TYP)

3'-0"

=5'- 9" (TYP)

8 EQ SPA AT 9" MAXBARS S SPA

4"

1
2
" 

M
A

X

4
 
E

Q
 
S

P
A
 

A
T

2
"

" (TYP)2
1=1'-7

3 EQ SPA AT 9" MAX

24.417' OVERALL

 

3
'-

6
"

1
'-

6
"

1
'-

9
"

1
'-

9
"

1
'-

0
"

1
'-

0
"

"
4

3
4
'-

0

6
"

" = 1'-0"4
1SCALE: 

PLAN

EL F

EL E EL D

" = 1'-0"4
1SCALE: 

ELEVATION

CONST JT
BETWEEN BRGS

UNIFORM SLOPE

EL C

CONST JT (TYP)

(TYP)

SHAFT ELEVATION

TOP OF DRILL

£ RAMP-1A

£ RAMP-1A

¡ GIRDER 4 ¡ GIRDER 3
¡ GIRDER 1

¡ GIRDER 2

EL C

EL B

EL B

BRIDGE

BEGIN

¡ BRG

EL A

EL A
BRG SEAT (TYP)

LEVEL 3'-0" FOR

RDWY SURFACE

PARALLEL TO

H

A

A

(3" FROM END)

AT 1'-0" MAX

BARS V ~ SPA

A

(TYP)

GIRDERS ONLY

AT OUTSIDE

DOWELS D 

 U

 

U

NOTES:

CALCULATED FOUNDATION LOAD = 105 TONS/ SHAFT.5.

PROVIDE GRADE 60 REINFORCING STEEL.4.

PROVIDE CLASS C CONCRETE (f'c = 3,600 psi).3.

SIZE AND LENGTH.

SEE BRIDGE LAYOUT FOR FOUNDATION TYPE,2.

BRIDGE DESIGN MANUAL AND DETAILING GUIDE.

(8TH EDITION) AND MODIFIED BY THE TXDOT LRFD

DESIGN SPECIFICATIONS (HL93 LOADING)

DESIGNED ACCORDING TO AASHTO LRFD BRIDGE1.

FRONT FACE OF BACKWALL

81.2280.8680.73 78.6578.4878.30

EL FEL BEL A

CONTROL ELEVATIONS

EL EEL DEL C

(TYP)

JOINT MATERIAL

" PREFORMED EXP.2
1

(TYP)

RETAINING WALL

� CAP & � DRILL SHAFTS

5/27/2022

109



ABUTMENT 2

PLAN AND ELEVATION
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ENTRANCE RAMP 1A

CHECKED BY:

CHECKED BY:

DESIGNED BY:
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20219xNUMBER

PROJECT

SHEET NO.:

DATE: 8/19/2022

SHEET    OF 

BG

AV

BG

AV

HL 93 LOADING

TOP OF CAP

FLOAT FINISH

LEVEL WITH WOOD

¡ GIRDER

1'-6" 1'-6"

 8
"

BEARING SEAT DETAIL

BEFORE PLACING BEARING PAD.)

AND FREE OF ALL LOOSE MATERIAL

(BEARING SURFACE MUST BE CLEAN

A
T
 

�
 
B

R
G

" 
M
I
N

2
1

1

OUTSIDE GIRDERS ONLY 

(#9) x 1'-8" AT 

DOWEL D ~ GALVANIZED

(TYP)

1'-6"

(TYP)

1'-6"

6.208' 18.208'

2 EQ SPA AT 8.750' = 17.500'3.458' 3.458'DRILL SHAFT SPA

GIRDER SPA 1.708' 3 EQ SPA AT 7.000' = 21.000' 1.708'

(TYP)

3'-0"

=5' 9" (TYP)

8 EQ SPA AT 9" MAX

2
'-

6
"

2
"

6
"

BARS S SPA

1
2
" 

M
A

X

4
 
E

Q
 
S

P
A
 

A
T

4"

" (TYP)2
1=1'-7

3 EQ SPA AT 9" MAX

24.417' OVERALL

 
"

4
3

4
'-

0

3
'-

6
"

1
'-

6
"

1
'-

9
"

1
'-

0
"

1
'-

0
"

1
'-

9
"

" = 1'-0"4
1SCALE: 

PLAN

" = 1'-0"4
1SCALE: 

ELEVATION

RDWY SURFACE

PARALLEL TO

£ RAMP-1A

BETWEEN BRGS
UNIFORM SLOPE

CONST JT

CONST JT (TYP)
(TYP)
SHAFT ELEVATION
TOP OF DRILL

£ RAMP-1A

¡ BRG

BRIDGE
END

 BRG SEAT (TYP)
 LEVEL 3'-0" FOR

 EL B

¡ GIRDER 2 ¡ GIRDER 3 ¡ GIRDER 4

EL C

EL B

EL D

EL A

EL E EL F

EL C

H

A

A

¡ GIRDER 1

(3" FROM END)

AT 1'-0" MAX

BARS V ~ SPA

A

 U  U

 EL A
¡ CAP & ¡ DRILL SHAFTS

NOTES:

CALCULATED FOUNDATION LOAD = 105 TONS/ SHAFT.5.

PROVIDE GRADE 60 REINFORCING STEEL.4.

PROVIDE CLASS C CONCRETE (f'c = 3,600 psi).3.

SIZE AND LENGTH.

SEE BRIDGE LAYOUT FOR FOUNDATION TYPE,2.

BRIDGE DESIGN MANUAL AND DETAILING GUIDE.

(8TH EDITION) AND MODIFIED BY THE TXDOT LRFD

DESIGN SPECIFICATIONS (HL93 LOADING)

DESIGNED ACCORDING TO AASHTO LRFD BRIDGE1.

CONTROL ELEVATIONS

EL A EL B EL C EL D EL E EL F

79.79 79.92 80.28 77.36 77.54 77.71

FRONT FACE OF BACKWALL

(TYP)

GIRDERS ONLY

AT OUTSIDE

DOWELS D 

(TYP)
JOINT MATERIAL 

" PREFORMED EXP.2
1

(TYP)

RETAINING WALL

5/278/19/2022

110
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TABLE OF ESTI MATED QUANTITIES 

0~ Om ::::, 

- V, 

N 

~ 
.,.; 
0 

l 
VJ 

.,; 
0 
/ 
0 
0 
< u 

3'-6" 

1'-6" , 1' -0" , /' - 0" 

o~l 
~~i 
";' 

"' (i BRG -►i 
2" (TYP UN LESS 

OTHERWISE NOTED) 

~ H 
t,r- CON ST JT 

' 5 -
l 

CONST JT_,,,,/ 

--
(£ DR I LLED SHAFT _ ..., 

SECTION A-A 

~ir 
I ,,. 

2" II 

I]_ 
' 

' "' 

,_ 

BARS V 

mV H ) \ 
..: 

I 
• JI 

I I I I u 
½ 

~ 
u 

I 
-~ 

ftf 
s 

'---A 

CAP 

CO RNER DETAILS 
N.T .S 

3'-2" 

6" 2'-6" 

(TYP) I I I 

D _j {L 
BARS S BARS U 

7 5 5 0 0 

BAR NO. SIZE LENGTH VIEIGHT 

A 10 #11 24'-1" 1,280 

D 2 #9 J'-8" 11 

H 10 #6 24'- 1" 362 

s 26 #5 11' - 6" 3 12 

u 4 #6 8'-1 " 49 

V 25 #5 I 4'-4" 374 

REINFORCING STEEL (2) LB 2.388 

CL "C" CONC (ABUT) er 11.7 

CD QUANTITIES SHOWN ARE FOR ONE ABUTMENT ONLY. 

@ FOR CONTRACTOR'S INFORMATION ONLY . 

Q) ~~~~E:ftitiE~Eg¼~~Ep TO MAN TAIN 3'' 

@) I NCLUDE IN PRICE BIO FOR DRILLED SHAFT. 

COVER DIMENSIONS ARE CLEAR DIMENSIONS, UNLESS 

NOTED OTHERWISE . 

REINFORCING BAR DIMENSIONS SHOWN ARE OUT-TO-OUT 

OF BAR. 

I. PROVIDE CLASS C CONCRETE ( f'c = 3 ,600 PSI) 

2 . PROV IDE GRADE 60 REI NFORC EMENT STEEL 

3 . FOR DRILLED SHAFT REINFORCEMENT SEE 

STANDARD BRIDGE DRILLED SHAFT DETAILS 

HOUSTON DISTRICT 

HL 93 LOADING 
REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

SHEET 1 
PROJECT 
NUMBER 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
ABUTMENT DETAILS 

OF 1 

20219x 

F- 20607 

DESIGNED BY: BG DATE: 8/19/2022 

CHECKED BY : AV 

DRAWN BY: BG SHEET NO. : 111 
CHECKED BY: AV 



~-;tr----------------------------------------------------------------------------------, 

0~ Om 
:::> 

- VI 

C 

"' "O 

ABUT #I FRONT ~ I 0 , I+-- ABUT #2 FRONT 
FACE OF BACKWALL , , ~ RAMP 1-A & PGL I' FACE OF BACKWALL 

-~~-~-------------------------L _______________ ,u __ 
;-;...------------------<2r------------------~I• IT GIRDER ANGLE (TYP) GIRDER ANGLE (TYP)---(----,/ ;~ 

'+-...... -----------------<3>-----------------'----'-' 
! I--[ BRG [BRG_j ! ..... -------------------<4>--------------------

CD l'-0" ! : I I I' O" CD ----.-.--- •II• - l 

SPAN 1 
(Tx46 GIRDERS) 

FRAMING PLAN 

BENT REPORT GIRDER REPORT 

BENT NO. I (5 65 35 22.61 E) GIRDER REPORT. SPAN I 

DISTANCE BETWEEN STATION LINE AND GIRDER I, 4.500 L HORIZONTAL DISTANCE TRUE DISTANCE
0

G/RDER 

GIRDER SPAC. GIRDER ANGLE 

(C.L. BENT) D M 5 

SPAN I GIRDER I 0.000 90 00 00 

GIRDER 2 7.000 90 00 00 

GIRDER 3 7.000 90 00 00 

GIRDER 4 7.000 90 00 00 

TOTAL 21.000 

BENT NO. 2 (5 65 35 22.61 E) 

DISTANCE BETWEEN STATION LINE AND GIRDER I. 
GIRDER SPAC. GIRDER ANGLE 

(C.L. BENT) D M 5 

SPAN I GIRDER I 0.000 90 00 00 

GIRDER 2 7.000 90 00 00 

GIRDER 3 7.000 90 00 00 

GIRDER 4 7.000 90 00 00 

TOTAL 21.000 

4.500 L 

GIRDER I 

GIRDER 2 

GIRDER 3 

GIRDER 4 

C-C BENT C-C BRG. BOT. GDR. FLG. SLOPE 

105.000 

105.000 

/05.000 

/05.000 

103.000 

103.000 

103.000 

103.000 

104.50 -0.0091 

104.50 -0.0091 

104.50 -0.0091 

104.50 -0.0091 

CD SEE ELASTOMER/[ BEARING & GIRDER END 
DETAILS (IGEB) STANDARD SHEET FOR 
ORIENTATION OF DIMENSIONS. 

0 GIRDER LENGTHS SHOWN ARE BOTTOM GIRDER 
FLANGE LENGTHS WITH ADJUSTMENTS MADE 
FOR GIRDER SLOPE. 

HL 93 LOADING 
REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 

AIG T h 1500 S DAIRY ASHFORD 

•- '"''"'"'"'~''i,0 .,, SUITE 445 

SHEET 1 

PROJECT 
NUMBER 

HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
FRAMING PLAN 

OF 

20219x 

F-20607 

DESIGNED BY: BG DATE: 4/20/2022 

CHECKED BY: AV 

DRAWN BY: BG SHEET NO.: 112 
CHECKED BY: AV 
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SPAii GIRDER 
"A" "B" 

(FT) (FT) 

l l & 4 0.099 0.141 

l 2&3 0.111 0.158 

I ½PT~ SYM ABOUT~ 

i--<i. BRG 
([_ SPAii 

j~ ~ 

DEAD LOAD 
DEFLECTION DIAGRAM 

CALCULATED DEFLECTIONS SHOWN ARE DUE TO THE COi/CRETE 
SLAB ONLY (Ee= 5000 ksi). ADJUST VALUES AS REQUIRED IF 
OPTIONAL SLAB FORMING 15 USED. THESE VALUES ARE 
THEORETICAL AND MAY REQUIRE FIELD VERIFICATION. 

0:, 
0 

"' -
0:, 

r 
0 

"' 
-J " >-
-J <( 

I <( 3s: 
ct Cl u.. 
lJJ <( 0 :,. 0 

TABLE OF SECTION DEPTHS TABLE OF ESTIMATED QUANTITIES 

SPAii GIRDER "X" AT 
([_ BRG 

10 ½" 
2 & 3 10 ½" 

1 4 JO½" 

Q) THEORETICAL DIMEl/51011 

Z' END COVER BARS T & D 

"Y" AT 
([_ BRG 

4' - 8 ½" 
4' - 8 ½" 
4' - 8½" 

I 
EDGE OF SLAB~ 

CD PRE STRESSED RE/1/FORCIIIG 
"Z" AT 
Ii. SPAii 

JO¾" 

1031,," 

SPAii REI/IF CO/IC CO/IC GIRDERS 
SLAB (CL 5) 

(TY Tx46) 

110. (SF) (LF) 

1 2,774 418.00 

TOTAL 2,774 418.00 

REIIIFORC/1/G STEEL WEIGHT 15 CALCULATED USING 

All APPROXIMATE FACTOR OF 2.3 LBS/SF OF SLAB, 

STEEL 

0 
(LB) 

6,380 

6,380 

FOR COi/TRACTOR'S II/FORMAT/OIi ONLY. 110 DIRECT PAYMENT. 

105.000' (SPAN) 

1 oA (TOP)~ 5'-0" LONG, SPACED 

I BETWEEN BARS A AT OVERHANG 
SEE PCP FOR -
BARS P (BOTT) 

BARS T & D 

I 

I @ RAMP 1-A & PG~ l~IIII ! SPAii 11 
ITT~ T (TOP)J 

SEJ-M (4")~ 
I 

- ------- ~---~ ~ --------- ---------------- -
: :"; SSTR SPL RA/ L 
"< ~ (SEE BRIDGE 

THICKENED SLAB 

0 ct lJJ -J 
0:, C) - ([_ ABUT #1 _J 

~+---THICKENED SLAB 
END. SEE IGTS FOR 
BARS G, H, J AND M >- :;:; LAYOUT) 

ENO, SEE IGTS FOR 
BARS G, H, J AND M 

Z' ENO COVER 

I 

I 
LsEJ-M (4") 

L<i. ABUT #Z BAR TABLE " 0 c <( <( 
FRONT FACE "' 0 u.. ct 

I 

I k- ~G(TOP)& ~ '< ~ 2-0 (BOTT) G (TOP) &
H (BOTT) 

' FRONT FACE 
I OF BKWL " oi 0 

I!) 

" "' "' BAR SIZE 

A #4 

D #4 

G #4 0:, 

H #4 
0 

"' -J #4 

M #4 

OA #5 

p #4 

T #4 

j 
OF BKWL 

I 

I 
I 

H (BOTT) 

~A(TOP) 

I 
EDGE OF SLAB_/' 

2 ¾" 

4'-5 ¾" 

l'-2 1/2" 

SSTR SPL RAIL I 7'-2 1/2" 

~ FACE OF SSTR SPL RAIL I 

BL RAMP 1A -----j 

Z' COVER \ -------(TYP) 

a:, 

3 
V) 

o] .. 
-t,_ __ Q;;:::t::~·--,-v///// 

"'l~ ' ~ t /I 
I PAI/EL /TYP) _/ i 
I 

"' :,,: 
<( 
:i:: 
ct 
~ lJJ 

:,. l:::. 0 

$! 
Cl:, 

~ ( ~morn, 
(TYP) I 

2'-8 1/2" 

~ ~J_ ____.(SEE TRANSVERSE SECTION) 

lill SSTR RAIL (Sff~ 
l+f+,-- BRIDGE LAYOUT) ~ _, 1-1+ ~ A(TOPJ~ 

LOA (TOP)~ 5'-0" LONG, SPACED 
BETWEEN BARS A AT OVERHANG 

lJJ 
C) 
:,,: 
<( 
ct 
<( 
lJJ 
-J 
C) 

BARS A AT 9" MAX SPAC/1/G 

PLAN 
(Tx46 GIRDERS) 

26'-5" OVERALL 

24'-0" ROADWAY 

A AT 9" MAX-

19'-2 1/2" 

~ SEE PCP FOR 
BARS P (BOTT) 

2 ¾" -~ 
4'-5 ¾" 

FACE OF SSTR RAIL~ 

BARS P 

~ 

"' 2.0% 

SEE PCP FOR\ 

BEOD/1/G 

STRIP(TYP)\ 

T~9"A fr 
" - I - - .l -L........,. ' __. 

I L........,. ~ 
! 8 

I I :,,: 
<( 
Cl.. 

(:'l ( l "i 
V) 

"" >-
<( 

I~ 
~ 

I 

3 SPAN AT 7 000'=21'-0" OVERALL 

"' "' ct ct 
a:, Cl:, 

"" "" >- >-
<( <( 

~ ?'-

L...-._ 

r-([_ GIRDER 4 

I Z-8 1/2" I 

TYPICAL TRANSVERSE SECTION 
(Tx46 GIRDERS) 

l'-2 l/2" 
SSTR RAIL 

0:, 
0 

"' -
0:, 
0 

"' 
>- " -J 
"<1- -J 
3s: <( 

Cl ct 
<( lJJ 
0 :,. 
ct 0 

c " 0 

" 0 

" 
I!) 

"' "' 

7 5 5 0 0 

NOTES: 

1. DES/GI/ED ACCORDING TO AASHTO LRFO BRIDGE 
DESIGN SPECIFICATIONS (HL93 LOADING) 

2. 

3. 

(8TH EDIT/OIi) AND MODIFIED BY THE TXDOT LRFD 
BRIDGE DES/GI/ MAI/UAL AND DETAILING GUIDE. 

SEE PRESTRESSEO COi/CRETE PAI/ELS (PCP) 
ANO PRESTRESSEO COi/CRETE PAI/EL FABRICATION 
DETAILS (PCP-FAB) STAI/OARD SHEETS FOR 
PANEL DETAILS I/OT SHOWN. 

SEE THICKENED SLAB END DETAILS (IGTS) STANDARD 
SHEET FOR THICKENED SLAB END DETAILS AND 
QUANTITY ADJUSTMENTS. 

4. SEE MISCELLANEOUS SLAB DETAILS (IGMS) STANDARD 
SHEET FORS MISCELLANEOUS DETAILS. 

5. SEE RAILING STANDARDS SHEETS FOR RAIL ANCHORAGE 
Ill SLAB. 

6. PROVIDE CLASS 5 COi/CRETE (f'c = 4,000 psi). 

7. PROVIDE GRADE 60 RE/1/FORCEMEIIT STEEL. 

8. PROVIDE BAR LAPS, VIHERE REQUIRED, AS FOLLOWS: 

UNCOATED ~ #4 = 1'-7" 

COVER O/MEl/510115 ARE CLEAR DIMEl/5/0115, UNLESS 
NOTED OTHERWISE. 

HL 93 LOADING 
REV. DATE BY DESCRIPTION 

I 

Ci; FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

-: 

.: 

AIG TECHNICAL SERVICES, LLC F-20607 

AIG T h 1500 S DAIRY ASHFORD 
C(,': SUITE 445 

Affl111Cedlnfntstn,nure1.>r0ur 

HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

SHEET 1 OF 1 
PROJECT 
NUMBER 
DESIGNED BY: 

CHECKED BY: 

DRAWN BY: 

CHECKED BY: 

ENTRANCE RAMP 1A 
SLAB DETAILS 

20219x 

BG DATE: 

AV 

BG SHEET NO.: 

AV 

5/26/2022 

113 
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"V, "O 
::: ru._ 
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~8~ 
~~~ 
~ "' 
~i~ 
- ~ u 

"""'"' .::: o'-
~~2; 
~"' u 
"'"'" '2 ~ ·~ 
~ ~.._ 
6 ~3 
Di 2..~ 
-~ 2~ 
~ l1j 2i 
"'--~ 
-g ..:> ~ 

STRUCTURE I SPAN 
NO. 

RAMP IA I 1 

DESIGNED GIRDERS 
PRESTRESSING STRANDS 

I GIRDER I GIRDER I 
IGN- I I NO. TYPE STD TOTAL SIZE STRGTH "e" 

STRAND NO. {[ 

PATTERN fpu 
(in/ (ks11 (in/ 

I 1-4 I Tx46 I I 38 I 0.6 270 15.81 

DEPRESSED CONCRETE 
STRAND DESIG~ 

PATTERN RELEASE MINIMUM LOAD 

STRGTH 28 DAI co•P "e" 
END TD 0 COMP STRESS 

NO. END STRGTH (TOP [I 

f'ci f'c (SERVICE II 
(,n) /in) (ks1I (ksi/ fct(ks1/ 

10.13 6 42.5 5.300 6.200 4.098 

~ 1-- ..c: 
vigO 
~~~ .. ; -ti'~ --- _____ .1_ ___ 1 ___ 1 ___ 1 __ I 

~~ii ~ ::::i Eti 

~ ~ -~ -~ __ .... ._ _ _j __ -1 ___ 1 ___ lL __ l 
~ -g~ 
a ~'o 

/-. 

"' "' Q. 
V, 

r-.. 

~ 

"' 

---' 

~ 36.5 =-=-:::;;~;;;;;;;~-'9 ~ 
34.5 -+----, ~ 
32.S_J_a---:=--.- '-lo. 
30.5_~~~-==°'1'-'YX-~ G ~ 
28.5 _-+----T ::: ~ 
26.5 --1._~::-c--, «: 
24.5 ____ ~--~ ·~ 
22.5 -----, :,.; 20.s_-_____ T "' 

l ~:~ ==========~7-
l j ~=====-=---=:-.... -~-~~ 
1 i:~ ru;-H'◊>-<_,.!>-e<,:;~KY;,¥.,..,...,. 
6.5 
4.5 

I- 2.5 

I I I I I I I I I I I I I I 
GFEDCBAABCDEFG 

I . 13 5 pa at 2" I 

TYPE Tx28, Tx34 & Tx40 

/-. 

"' "' Q. 
V, 

"' "' 

$;' 

"' 

I ~ 50.5 .............__ n '.>-6- 1-1 
'.>-6- =-----

!f~ ~--.t' 
44.5::=r 
42.5 _ 
40.S-------.+ 
38.5------'>-
36.5------+ 
34.5------+ 
32.5------+ 
30.5------+ 
28.5------+ 
26.5------+ 
24.5------+ 
22.5------+ 
20.5------+ 
18.5------+ 
16.5-----~#-
14.S-----__,_-

~ i,,-
)-< 
)-< 

j ~ ~ =====~~z~:;;;)-0--0-C>-0-0..0. 
8.5 
6.5 
4.5 

I- 2.5 

GFEDCBAABCDEFG 

I. 1 3 5 pa at 2" • I 

_I 

TYPE Tx46 & Tx54 

"' '-
'" 
~I~ ·- Q. l'.J ,,__ 

- f-.. :;:;: ~ 

~ 
,,., 

OPTIONAL DESIGN 
DESIGN REQUIRED 

LOAD MIN/~UM 
TENSILE ULTIMATE 
STRESS MOME~T 
/BOTT [I CAPACITY 

(SERVICE /ff/ (STRE~GTH fl 
fct,(ks,) (kip-ft/ 

-4.036 6121 

I 
LIVE LOAD I DISTRIBUTION 

FACTOR 

0 
Moment I Shear 

D.569 I 0.743 

/-. 

"' "' Q. 
V, 

"' "' 

~~:~ :::::::==:;;;;;:.:::::= 
62.5 ~-~~~---"" 
60.5 +-------+ 
58.5 _ 
56.S-------+ 
54.5------"'-
52.S-------+ 
50.5-------+ 
48.5-------+ 
46.5-------+ 
44.5-------+ 
42.5-------+ 
40.5-------+ 
38.S-------+ 
36.5--------1-
34.5 -------+ 
32.5 -------+ 
30.5 -------+ 
28.5 -------+ 
26.5 -------1-
24.5-------+ 
22.5-------+ 
20.5-------+ 
18.5-------+ 
16.5 -------#-

14.5 ------~ 12.5------~ 
10.5 
8.5 
6.5 
4.5 

I- 2.5 

-~\
,.:::,..-:. r ~
~ --J 
~ ,.;:;., .·· 
2' --~ . S CJ.:-·/·'· ~:E?"P::: ·~~:·J: · -~ 
~ r ;:1 
~ ' = -~ 7 5 5 0 0 
'::!· ,,., I 

\ t_c•=:,_,._c,r:·t ·: · -_:,_:_.:_~-~• -<•· 
;,,I'. ,:· 
~r .. /7,,-i .......... ~ .-, ..., .. ~ ... \.-

"1t~? · u:. "j•)~ 1(.'';.r-· ... ,~· 
••),",, V 4, -\\'=" 

1 ' "1111mnt\\\' 

1-
~ - "' J ]1~ 
:::: t:: 
<( 

$:' 
,,., 

~ ............ ,,~}""!~,,. 

-:; 

NON-ST AN OARD STRAND PATTERNS 

STRAND ARRANGEMENT 
PATTERN 

AT {[ OF GIRDER 

(j) Based on the following allowable stresses (ksi): 

Compression = 0.65 f'ci 

Tension = 0.24 ~ 

Optional designs must likewise conform. 

0 Portion of fu/1 HL93. 

DESIGN NOTES: 
Designed according to AASHTO LRFD Bridge Design Specifications. 
Optional designs for girders 120 feet or longer must have a 

calculated residual camber equal to or greater than that of the 
designed girder. 

Prestress losses for the designed girders have been calculated 
for a relative humidity of 60 percent. Optional designs must 
likewise conform. 

FABRICATION NOTES: 
Provide Class H concrete. 
Provide Grade 60 reinforcing steel bars. 
Use low relaxation strands, each pretensioned to 75 percent of 

fpu. 
Strand debonding must comply with Item 424.4.2.2.2.4. Full-length 

debonded strands are only permitted in positions marked 6. Double 
wrap fu/1-fength debonded strands in outer most position of each 
row. 

When shown on this sheet, the Fabricator has the option of 
furnishing either the designed girder or an approved optional 
design. Alf optional design submittafs must be signed, sealed and 
dated by a Professional Engineer registered in the State of Texas. 

Seal cracks in girder ends exceeding 0.005" in width as directed 
by the Engineer. The fabricator is permitted to decrease the 
spacing of Bars R and 5 by providing additional bars to help limit 
crack width provided the decreased spacing results in no fess than 
1" clear between bars. The fabricator must take an approved 
corrective action if cracks greater than 0.005" form on a repetitive 
basis. 

DEPRESSED STRAND DESIGNS: 
Locate strands for the designed girder as low as possible on the 

2'' grid system unless a non-standard strand pattern is indicated. 
Fill row "2.5", then row "4.5", then row "6.5", etc., beginning each row 
in the "A" position and working outward until the required number 
of strands is reached. All strands in the "A" position must be 
depressed, maintaining the 2" spacing so that, at the girder ends, 
the upper two strands are in the position shown in the table. 

To complete this sheet input the girder designs in the 
table and the relative humidity under Design Notes. 
In a// cases, remove this block. This sheet must be 
signed, sealed, and dated by a registered Professional 
Engineer. 

HL93 LOADING ~-
I Texas Department of Transportation 

Bridge 
Division 
Standard 

PRESTRESSED CONCRETE 
I-GIRDER DESIGNS 

(NON-STANDARD SPANS) 
~ 

"' 

I I I I I I I I I I I I I I 

GFEDCBAABCDEFG 

I. 13 Spa at 2'' I 
(~\~·Ji})/ 

'•,;=,--;- -/ 5/27/2022 
;1/ 

IGND TYPE Tx62 & TxlO 
rnE 08 2019X_FBC_19r.dsts1-19.d9n D"I· TxDOT c" TxDOT ow. EFC CK TAR 

©TxDOT August 2017 CO"iT SCCT JOB HIGHWAY 

LU u.i AIG ncHNICAL SERVICES, LLC 

~ ~ AIG Tech ,soo s oAtRY .a.stt=ORo 
Ql!... _ _. , •. _. SUITE445 

F-Z060T Afl'ISIONS 

/0-19,.cd1f,eCforCeprf.'s!'-eC 
5lraNts or.Ir 01ST COtJ'ffY SHEET NO 

HOUSTON, TX 77077 114 
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Bars 5 Spa - 2" "-

5(#4 

Field bend 
reinforcing 
as necessary 
to maintain 
1" cover 
at taper 

I. 

L 
(Typ) 

6" Max 5 a 
2" 

8(#4) ----, 

~ I . .I II": 

mm 
TWU/#4) 

at 6" Max 
'--Top of Wall 

JG 
(Typ) 

6" !!ax_Spa 2" 

ab ¼" Min 

ng 
A(#4) - R/#4) ~-

¾" Max 

I 

L/#4) at 6" Max 
I 
'--It Intermediate Wall 
I Joint (See Detail) 

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT 

,-- (i_ 5 - /" Dia holes and 2 ½" Dia x 2" deep recesses. Form or core holes and recesses. 
Percussion drilling is not permitted. Adjust placement of reinforcing steel as necessary 
to avoid bolt holes and recesses. Tighten the 5 Terminal Connection Bolts in a well 
distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and 
the MBGF Transition. Cut bolts off after installation so as to extend no more than ¾" 
beyond nut. Paint ends of cut-off bolts with Zinc-rich paint. 

1'-8" 8'' 

II 
~ 

I 
~ 

I 

' 
,;>. 

J 

~ 
q_ Thrie-Beam 

I 

-I-- -
~ \;;~ 

0-1~~ 
- ;::,:;;;:. q; .~ i t 1~ --
~~ -0 .l. ·-· -~~cc: r • • r . 'j' I 

Top of MSE Wall --+-~ 

~~ ~10 I 11 

a, I I 

I I ~ "I 
XApproach Vertical Taper 

Slab or CRCP 

I 

½" Rebonded 
recycled tire rubber 

3'-0" 
1...- End of Back of 

Rail Offset 
3'-6" 

C, 
I 

"' 

9 
"' 

/'-2 ½" 

7 ½" 7" 

1 
1'-0" 

I-- Nominal fr, 
I Face of Rail 

~ ~_J____ 
C, _, j 8(#4)~. 

I 
11) 
Q 
V) 

'-
11) 

co 

~I Q'. 

I 

~ 

T 
c:, 

I 
;._ 

L.,, 
(l) 
v 
11) 
Q 
V) 

<ii 
::, 
0-

c:,I LJ.J 
I 

"' 

I 1/ 2 " --W-t. 

I" R or 

1-- I --A(#4) <I: 
a_ 
V) 

0 
LJ.J ,,. 

11) 
Q 
V) 

'-
11) 

co 
Q'. 

I 

~ 

" 
Chamfer ~ I ~ I 

I 
---------•--

fr, 

R/#4) 

5(#4) 

U/#4) 
::s 

1---------~IOI 

~ --+-'•- ~ -
,,Jb ..J_~ ~--

9" 

(Typ) 

SECTIONS THRU RAIL 

V> 
(l) 
v 
<1) 
Q 
V) 

<ii 
g. 

LJ.J 

&:. Ii 

❖,;. 
~ (,, 

.......... r......'v f /<•·.:·:-:.FF:~~;:-; i L~ 
::::' '::J I 

' _, 
' -. "r--

75500 .~ 
~ i~ 
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'/, / ... ~ •' -~") , .... 
.,,,,,, . --•✓: 1·'r-,. l \:_':-"'- ,,:,.,\ 

'~11 . J, ' .. ,\, 

IJ/f1t11111t11\'.'1'. 

(j) Terminal Connectors and associated hardware are 
to be paid for under the Item "Metal Beam Guard 
Fence". Attach Metal Beam Guard Fence Transitions 
to the bridge rail and extend along the embankment 
unless otherwise shown in the plans. 

0 Increase 2" for structures with Overlay. 

0 Back of rail offset may, with Engineer's approval, 
be continued to the end of the railing. 

0 Place 4 additional Bars R/#4) 3'-8" in length inside 
Bars 5(#4) and centered 2'-0" from end of rail 
when Terminal Connections are required. 

For additional material. general, and construction 
notes, refer to SSTR standard. 

---'i'O?'~'\,, 
74:~\-*.f:~j1, 

f ~:~:~::!i#?:} 
",t··,( 110365 <.>/$1 
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Cut and shop 
vulcanize seal 
when skew 
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, J..-1.--- Break

0 point 7 

Miter and~ 
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TABLE OF SEALED EXPANSION JOINT INFORMATION 

MANUFACTURER 

D.S. Brown 

Watson Bowman Acme 

REDUCED LONGITUDINAL 
MOVEMENT RANGE 

SKEW JOINT SIZE 
(deg) 4" 5" 

0 4 O" 5.0" 

15 4.0" 5.0" 

STEEL SECTION 0 

Type SSCM2 

Type R 

DESIGN NOTES: 
Joints installed on a skew have 

reduced ability to accommodate 
longitudinal movement. Use table 
values to determine the correct 
joint size for skewed installations . 

STRIP SEAL 

4" JOINT I 5" JOINT 

Seal Joint Seal Jo int 
Type Opening@ Type Opening@ 

A2R-400 I¾" A2R-XTRA 2" 

SE-400 1 ¾" SE-500 2" 

(D Remove all burrs which will be in contact with seal 
prior to making splice. 

0 Shape of steel section shown is typical. Variations 
in sections must be approved by the Engineer. 

Steel section 0 ,__ __________ Stee l section 0 I I I 30 3.5" 4.3'' 

For other skews over 25 degrees, 
calculate reduced movement range 
by multiplying joint size by cosine 
(skew). 

0 These openings are also the recommended minimum 
installation openings. 

0 Reduce for sidewalk or parapet heights less than 6" 

@ Other conditions affecting the joint profile should 
be noted elsewhere. 

" "' :,;: 

~ 

"' 

SHOWING SKEWS WITH 
SLAB BREAKBACKS 

SHOWING SKEWS WITHOUT 
SLAB BREAKBACKS 

PLANS OF END CONDITIONS 

Median barrier 

not anchored to slab 

End SEJ 
at toe of 
barrier~ 

Median barrier 

anchored to slab 

See 
"Upturn 
Detail" 

WITH OPEN DECK JOINT 
BELOW MEDIAN BARRIER 

End 1 ~1/z" S 

~ ~ -ue;urn II / Detai l" 

l 
WITH OPEN DECK JOINT 

ADJACENT TO MEDIAN BARRIER 

Cast or install barrier 
after joint system 
installation 

AT MEDIAN BARRIER 

Rail 

See 
"Upturn 
Detail" 

AT CONCRETE BRIDGE RAIL 

Sidewal k 

Traffic side 

See 
"Upturn 
Detai l" 

AT SIDEWALK 
BEHIND BRIDGE RAIL 

See 
"Upturn 

~ 
AT SIDEWALK 

Slab thickness Slab thickness 
TYPICAL SECTIONS 0 

less than 7 ¼" 
Steel section~ 

Conforms to slab 
surface (Typ} 

> ---~~--,,.-<:>__,, 

7 ¼" and greater 

See table for joint 
opening at 70° F 

¾" Dia X 0'-6" 
stud anchors at 
6" C.C. Max 

location) 

~ 

' 

Bend studs as shown when depth of C/P concrete 
is less than 7 1/.," at joint location 

Steel 
section( 2 

Conforms to 
slab surf ace 
(Typ) 

'lio" 
(Typ) 

See table for joint 
opening at 70°F 

* 

~-·-::-_:-..., ... ------'ii ------.. • 

SHOWING WITHOUT SKEWS 
AND SLAB BREAKBACKS 

45 2.8" 

Type SSCM2 

Bevel 

3.5" 

¼ 

Bevel 

Weld top 
and back. 
Grind top 
smooth 

@ Move transverse bars that are in conflict with SEJ 
studs, in either the bridge slab or approach slab, 
to rest at the junction of the studs. 

0 See Span details for location of break point. 

@Align shipping angle perpendicular to joint. 

FABRICATION NOTES: 
Temporarily shop assemble corresponding sections of sealed 

expansion joints (SEJ}, check for fit, and match mark for shipment . 
Secure corresponding sections together for shipment with shipping 
angle. Do not use erection bolts. 

SE J continuous 
under barrier WELD LIMITS WELD LIMITS REAR VIEW 

The seal must be continuous and included 1n the price bid for sealed 
expansion jo int . 

Ship steel sections in convenient lengths of /0'-0" Min and 24'-0" Max 
unless necessary for staged construction or widenings. One shop 
splice is permitted in each shipping length provided no piece is less 
than 2'-0" long and sufficient studs are added to limit th e stud to shop 
splice distance to 2'' Min and 4" Max. 

Cast median after 
joint system 
installation 

FIELD SPLICE DETAIL 

AT RAISED MEDIAN 

~ 

'I r ~ l½" 
SEJ 

Cope as required 
to provide 1" Min 
clear cover. Stud 
location may require 
adjustment 

AT STEEL POST BRIDGE RAIL 

Top of 
concrete 

¼ 

¼ 

5" 

~ 
Determined by 

joint opening 
1 

Shipping angle 
L 2 X 2 X ½6 

spaced at 4'-0" 
C- C Max@ 

SHOWING D.S. BROWN (Ty SSCM2) 
(All joints are simi lar .) (Studs are not shown for clarity.) 

SHIPPING ANGLE 

L__ Toe of sidewalk, 
I - rail or median 

barner 

UPTURN DETAIL 

,~::,:'- ' 
~ '0 .... ,.c·_• ... ~ ~ n..J .:_,..., #.._, 1.- . Ir· 

~I 75500 
3 - ' -;::. L .. , l.J • -
~ l..) I 1---
~ - -~ ···-., ... 

~,- lr::>i,_,n, >,, 

Weld studs in accordance with AWS Dl.1. 
Butt weld all shop and field splices and grind smooth areas in 

contact with seal. Make all necessary field splice joint preparations 
in the shop. 

Paint the entire steel section with S ystem II or IV primer in 
accordance with Item 446, "Feild Cleaning and Painting Steel". unless 
required to galvanize when shown in the plans. Provide galvanizing 
in accordance with Item 445, "Ga lvanizing" Provide paints in 
accordance with Item 446.2. Prepare steel and apply paint in 
accordance wit/1 Item 446.4.7.3 and 446.4.7.4. 

Shop drawings for the fabrication of sealed expansion joints will 
not require the Engineer's approval if fabrication is in accordance 
with the details shown on this standard. 

CONSTRUCTION NOTES: 
Secure the sealed expansion jo int in position and place to the 

proper grade and alignment by welding braces to adjacent reinforcing 
steel, to prestressed beam st i rrups , or to anchors cast in concrete 
diaphragms. Include cost of temporary bracing in the price bid for 
sealed expansion joint. 

Remove shipping angle immedi ately after each joint half is secured 
in place. Grind smooth, and touch up with organic zinc-rich paint . 

Clean and prepare seal cavity for seal installation as per the 
Manufacturer's installation procedures. 

GENERAL NOTES: 
Provide sealed expansion joints in the size and at locations shown 

on the plans. 
Minimum slab and overhang thickness requ i red for the use of 

SEJ-M is 6 i-?" 

.. ; ., 
-~ 
~ 
,:z. 
~ 

E \ ¥ 
'-

I Texas Department of Transportation 

Bridge 
Division 
Standard 

SEALED EXPANSION JOINT 
TYPE M 

WITHOUT OVERLAY 

SEJ-M 
FILE seJmstel -J9dgn O'I, T,1:00T r,oor low, JrR Ir< /MH 'It,- _ I v , • \,\ ,,,,,11u,m1111' __ SECT/ON THRU WATSON BOWMAN SECT/ON THRU 0,5, BROWN An alternate method of securing joint sections may 
(j)r,oor Apr il 2019 JOB HIG HWM 

REVlS/ONS 

~~ ACME (SE-400 OR SE-500} JOINTS (A2R-400 OR A2R-XTRA} JOINTS be used if approved by the Bridge Division. 
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HAUNCH REINFORCING DETAIL 

7 
.0 
<1) 

V) 
~ 

C 

Q 
C 

1---

Top flange 
widt/1 

4" minus 4" 4" I I I ~ Haunch plus 2'' M111, 5" Max 

~ 

C: 
- V, 

~~ a~ 
"' ~ c::, 

I.fl 

BARS U (#4 ) 

"' Q 

'-
"' .0 - .c: <1) 
Q ~-
::') · - Vl 
C S: 
u ~ 

.C: C 
V, 
:, ~ 

w: 0 0:: I :, 

~=====l _j_ 
~ ' 

.0 

~ 
I.D. 

C-I -P DRAIN DETAIL 0 

TYPICAL PART TRANSVERSE 0 
SLAB SECTION WITHOUT PCP 

Top reinforcing steel not shown for clarity. 

Exp Joint in slab ~ 

3" ·g 
Ii. Girder ~i====jr-==~ 1• , Where flanges pro ject under slab of adjacent 
--- · - ·-· .l -·-·-·-·-· -- span, provide a minimum of½" clearance 

- - - - - - between top of girder and bottom of adjacent 
, ..- L slab. Polyst yrene or other suitable compressible 

_ _ _ _ --1- materi al may be used as a filler. 

TREATMENT AT GIRDER END FOR SKEWED SPANS 

Si licone sealant 

Backer rod 

Cast-in-place slab, 
approach slab, 
or abutment bkwl 

Tool ¼" R 
~ 

~ 

- ----+-- I" Preformed 
bituminous fiber 
material 

Cast-in-place slab 

TYPE A JOINT DETAIL 0 

Cl) Space Bars U with girder Bars R in all areas where measured haunch exceeds 3 ½". 

0 Roughen outside of PVC with coarse rasp or equal to ensure bond with cast-in-place concrete. 

® Bars 8(#4) spaced at 9" Max with 2" end cover. Overhang opt ion, Contractor's may end alternating 
bars 8 (#4) at centerline outside girder. 

0 Provide Grade 60 reinforcing steel. Provide bar laps, where required, as follows: 
Uncoated - #4 = l'-7" 

Epoxy coated - #4 = 2'-5" 

0 Class 7 silicone sealant that conforms to DMS-6310 . Install when ambient temperature is 
between 55°F and 85°F and rising. Engineer to determine allowable hours for sealant application. 

@ 1 ¼" backer rod must be compatible with joint sealant . Use of mult i ple pieces to create 
a backer rod cross section is not permitted. Top of backer rod must be convex as shown. 

0 The maximum distance between Type A expansion joints is JOO'. See Bridge Layout for location 
of jo i nts. 

® Drain entrance formed in rail or sidewalk. 

® Water may not be discharged onto girders . 

@ All drain pipe and fittings to be 4" diameter (Sch 40) PVC. See Item 481 "Pipe for Drains" for 
pipe, connections and solvent welding. Bend reinforcing steel to clear PVC 1". Dr ain leng t /1 
and location is as directed by the Engineer. Drains are not permitted over roadways or rai lways, 
or within 10'- 0" of bent caps. Degrease outside of exposed PVC. apply acrylic wate,· base primer, 
then coat w,th same surface finishing material as used for outside girder face. Variations of t11e 
above designs , as required for the type of rail used and ,ts location on the structure, may be 
installed with the approval and direction of the Engineer. 

® 
~ 

"' 
.':: 

"' 

~,~.\~•;; 
~~ ······ ··· 

Gutter l ine 

See "C-1-P 
Drain Detail" 

·.:--.: 
I ._. - · - . ·

1
t1 •:t rm 

JB .------+--+----' Min -

~1 -~ ./ "- ~ 

DRAIN DETAIL @ 

GENERAL NOTES.· 
Designed according to AASHTO LRFD 

Bridge Des ign Specificat,ons. 

End of 
drain 
pipe® 

Payment for Type A joint w,11 be as 
per Item 454 , "Bridge Expansion Joints." 

All other items (reinforcing steel, drains, 
etc.) shown on this sl1eet are subsidiary 
to other bid items. 

Cover dimensions are clear dimensions, unless 
noted otherwise. 

Reinforcing bar dimensions shown are 
out-to-out of bar. 

DECK FORMWORK N OTE S: 
Overhang bracket hangers are limited to a safe working load 

of 3,600 lbs, applied to and along the axis of a coil rod at 
45 degrees from vertical, regardless of higher loads permitted 
by hanger manufacturers. Do not place a hanger less than 12'' 
from girder end. Space hangers accordingly. 
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----€ Expansion joint@ • I 
I 

~ (j_ Inv-T bent 

See elsewhere for additional 
reinforcement not sh:wn.] ~ Dowel DD~ (#11} x l'-6"@ 

. I I :.- / 7 
Slab reinforcement 
not shown for clarity. 
(Typ) 

r,:, 

Const Jt 

llnv-T stem 

SHOWING EXPANSION JOINTS 

I 
Const jt or controlled 
jt at face of stem 

~ (j_ Inv-T bent 

See elsewhere for additional 

...,_-----Girder 

reinforcement not shown.] 

. - .... 

I I T I Jt ;::•,;;;;;,;;;~r;;,,, - ~~ 

½" Pref bit 
fiber material 

llnv-T stem 

SHOWING CONST JTS OR CONTROLLED JTS 

REINFORCEMENT OVER INV-T BENTS 

~ 
C 

(Stem width minus 4") 
cos (skew angle) 

~I 
BARS W (#4) 

~ 
=i 

Girder 

r<-_ , ·2-:-..-·:·.::-:--:: ·_·:·.: ·:··= ¾_" Continuous 
: · - . · • ·. ·. : - ' drip bead (both 

il sides of struct) 
3" 

DRIP BEAD DETAIL 

@ See Layout for joint type. 

@ Dowels DD (#11} spaced at 5 Ft Max. See lnv-T bents for quantity and location. 

@ Space Bars Y (#4) at 12'' Max. Use 2'' end cover. Number of Bars Y must 
satisfy spacing limit. Place parallel to bent. 

([] Space Bars W at 12" Max (3" from end of cap). Tilt if necessary to 
maintain cover requirements. Place parallel to longitudinal slab 
reinforcement. 

@ See Span details for type of joint and joint locations. 

'" \ -:$-\';·, . 
-5::: ~- . ~rc••·cc· 

~~-··:\.,',,..L..•-·-

J = 3 -::, 
7 5 5 0 0 

Perpendicular 
(For skews 

over I 5°) 

Chamfer overhang from top of slab 
to edge of girder, at all construction 
joints or controlled joints. 

Lesser of 2'-0"or 
to edge of flange 

No chamfer 

Chamfer at 
controlled jts 
(No Chamfer at 
construction jt s) 

CHAMFER LIMITS DETAIL@ 

I 
<£ Controlled joint-----..; 

Reinf continuous I 
thru the joint. -------- i 

1, 

I ½" Vinyl or plastic 
joint former (Stress 
Cap, Zip Strip, Stress 
Lock, or equal as 
approved by the Engineer) 

I '--------- ¾" Chamfer (See 
' Chamfer Limits Detail) 

CONTROLLED JOINT DETAIL 
(Saw-cutting is not allowed) 
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~o 

0 . 

Q:j 0~ 
o~ 
I-- o.i::: ~o, V, 

<t ~ V, 

o::;:"' 
I I '1l 

Q 

"""' 

7 ~ OA (Top) & 
7 - M (Bott). 
Spa as shown. 

.0 

"' vi 
'-
0 

.c: 

"t: 
? 

~ 

3'-8 ¾" 
¼ Cos fl-

4 ~ K (Top) 

Spa at 8" Max 

I 

="A"0 
AA (Top & Bott) 
Field bend as shown. 

D (Bott/ fu/1 
length in overhang 

{5 
-~ 

~ 
~ 

T (Top/ - \_-;~;rder 

G (Top/ & 
H (Bott) ----= ·,~ 

J (Bott/ ,\'. ¥..\ 

7 - OA (Top) & 
7 - M (Bott). 
Spa as shown. 

D (Bott) 

.,. I• I• Top & Bott Reinf 
(See Slab Details 
for size & spacing/ 

0 

Ii 

~ 

--------Top reinf 
/See Slab 
Details/ 

V, 

:::: Vl 

"'<:: ~o ., __ 
a"' <:: .c Q) 

"'E: 
vi~ 
Q) '
Q) 0 
Vls.. 

f}-

J (Bott) . ~'s.'\~ 

)&H(Bott) /-~,,,,,_,_ G (Top -~ 

·t '"- ',1 'L Expansion J r--A'( ~-

[V ---5-
3 1/" = 3'-6" 12 Spa at z 

(D End top transverse reinforcing steel at inside Bar G. 
End bottom transverse reinforcement steel 1'-0" beyond 
inside Bar G. 

0 "A"= ("OH" + 2.333' -"8") X Tan fr 

Top & Bott Reinf 
/See Slab Details 
for size & spacing/ 

' 

7 - OA (Top) & 
7 - M (Bott). 
Spa as shown. 

.\! 
. \! 

PARTIAL PLAN FOR 
SLABS WITHOUT BREAKBACK 

0 Provide clear cover as indicated unless 
otherwise shown on Span Details. 

© Only required on slabs with breakbacks. 

PARTIAL PLAN FOR 
SLABS WITH BREAKBACK 

0 Thickened slab end dimensioned perpendicular to face of 
bkwl, centerline interior bent or face of inverted-T stem. 

D (Bott) 

4 ~ K (Top/ 

V, 

Slab overhang thickness 1 ¼" Cl Cov with Bars H and 
bottom of thickened slab end. 

2 ¾" 12 Spa at 3 ½" = 3'-6" V):::: 
V, "' (See Span Detail/ 

IM/#4/ 

OA/#5/ spa 
with every 
other G(#4/ 

~~-~~-K(#4/ on slabs 
with breakbacks. 

3'' 

2" AND MORE OF HAUNCH 

Bars H may rest on top of girder. 

T G/#4/ 0 
"' 

:10 
H/#4/ 

Bars J spa at 3" 

9" Max 

Face of abut bkwl, 
[ interior bent or 

I 

I 
face of inverted-T stem ~ 

Bottom of thickened slab 
end wi/1 be formed below 
top of girder. 

V, 
V, 
Q) 
<:: 
-"' <.., 

I 
.c 
"' vi 

I 

I 

~! 

,___ 

<:: 

i 

"' V, 
:, 
Q. 

I 

LESS THAN 2" OF HAUNCH i 

Bars G (Top/ & H (Bott/ Top & Bott 
Reinf /See rrc [[.' "'" "'""' for size & 

~ - '] "7'"""" l1 j - . . . . ! : :; 
- - /4 

"' '-
' 
~ 

1'-0" along Bars D 

4'-0" 0 ·~ 

Q) ~ 
<:: Q) 

-t; a 
f <:: 

"' Q 

.c "' "' vi 

-;; 
<:: 
:, 

"' J:: 

Q) 
Q) 

~ 

1 · 

("W"- 0.250'/¼Cos f}-

·1 1 · 

5'-0'' 

·1 

BARS G (#4) BARS K (#4) (v 

Top & Bott Reinf 
/See Slab Details 
for size & spacing/ 

r 

(For slabs without breakbacks/ 

"B"- 0.125' (Typ/ CO 

- ["W"- (2 x"B"/l¼Cos f}-

~~CO'- OW'}, S<o • ('> e! 
v 

BARS G (#4) 
(For slabs with breakbacks/ 

r 
{"W"- (2 x"OH") + ("FW"-0.250'/J¼Cos fl-

"FW" = girder's top flange width (ft/ 

BARS H (#4) 

r 
"OH" + 2.000' 

BARS AA (#5) (v 

"OH" + 1.000' 

(4.000' Min) 1 
BARS M (#4) 

r 
3.750'¼ Cos ff 

BARS J (#4) 

c· r";,,.,,,,,c,,. 
~~ ("B"- 0.125')x Sin -fl

BARS M (#4) 
,-...i,.._--Top reinf 

(See Slab 
Details/ 

(For slabs without breakbacks) (For slabs with breakbacks/ 

r 
"OH" + 2.000' 

(5 000' Min) 

BARS OA (#5) 

GENERAL NOTES: (For slabs without breakbacks/ 

"B"- 0.125' CO -, ("OH"-""'" /¼Co>. 

~~("B"- 0.125'/x Sin-& 

BARS OA (#5) 
(For slabs with breakbacks/ 

Designed according to AASHTO LRFD Bridge Design Specifications. 
These details are restricted to Prestressed Concrete I-Girder Spans. 
These details are to be used in conjunction with the Span Details and 

PCP standard (if prestressed concrete panels are used/. 
When Option 2 from PCP standard is used, provide Bars AA, G, K 

and OA in the slab. 

MATERIAL NOTES: 
Provide Grade 60 reinforcing steel. 
If slab reinforcing steel is shown on the Slab Details to be epoxy 

coated, then Bars AA, G, K, H, J, M and OA must be epoxy coated. 
Provide bar laps, where required, as fa/lows: 

1 

Uncoated - #4 = l'-7" 
Epoxy Coated - #4 = Z-5" 

Cover dimensions are clear dimensions, unless noted 

~· 
f c}·.: . .,,.-_cu,• 

.:::, 
:::: 
::::: 
::: 7 5 5 0 0 
::,, 
~ l-"~1T\ t.,•":,: · 

~ 
~ 

~i 

otherwise. 
Reinforcing bar dimensions shown are out-to-out of 

bar. 
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C 

~·~ 
C' 
~ ~ 
~c 
<:) <:) 

,__ u 

t:1. 
~:: ~ 
~..?~ 

:ti u C o, 
<::{ o.c: 

~ ~~ 
:.;:: ~ V'I 

u " ~g~ 
0... Ill~ 
0," 0, 

~§~ 
""' ~ 
" "'-0 
.::: '1l._ 
o,f... <:) 

co 
l.LJQ~ 

~~~ 
~ " ;~; 
""" -C <:)' -"'' - <:) ,__~u 
.Q ..c::: C: 

~ -
" ' ""0 
~~~ 
€; e- 0 

°'~~ 
-~ ;:,..:!? 

CC 

-0 ~ -
' <:) 
~-~ -g..?~ 
~1-..C::: ,.o~ a o 
-~ )( 0 
.cf--~ 
- ,__ -0 
~ -0' 
<:) ~ 

"-0 
<l, -C C "'~ ~ 
::JE;:"ci; 

~-~-~ 
-0 :5 "~ -'< <:) 

Bars R Spa - 2 ½" 

I 

Face of abut bkwl, j 
inverted-T stem or . 
<i. interior bent ~ 

End of girder 
for payment I I 

12 Spa at 3" 

= 3'-0" 
12 Spa at 3'' 

= 3'-0" 
J 2 Spa at 3'' 

= 3'-0" 

i~® 

30 Spa at 8" = 20'-0" 

20 Spa at 6" = 10'-{l' 

15 Spa at 4" JO Spa at 6" 

= 5'-0" 

~ P(ijj) 
l = 5'-0" 

R1 

15 Spa at 8" 

= 10'-0" 
15 Spa at 8" 

= 10'-0" 

T-

JS Spa at 12'' Spa at 18" Max 

= 15'-0" 
15 Spa at 12'' Spa at 18'' Max 

= 15'-0" -1 
Spa at 12" Max 

Showing Type Tx62 & Tx70 Girders 

Showing Type Tx40, Tx46 & Tx54 Girders 

Showing Type Tx28 & Tx34 Girders 

I 
~ Symmetrical about l 

Do not blackout 
top of girders for 
thickened slab ends. l I 

1 Face of abut bkwl, 
. inverted-T stem or 
I I: interior bent 

I 

End of girder 
for payment 

~ Optional 
· ¾" Chamfer 

( 

c G of girder C.G. of depressed strands 1 . - . 
1 

IT J 
l---- - - vertical y yp 

---

~

------ -- ------------ -------- _______ ., _______ , ---------------- ____ , __ -.:::. .. -=. ______ -- ------- I ,I 
5 I I -----~--... , - - - :"'I 

~ 
0) 

5 
1 

I :., _ _ _ -- _ -------- -- -- ---, r-. i 1 

1 

_ - - ------ - -,~-, - 90° at int bents, 

j ~ , , Y - C = = = = = = = C C ~ ~~ - l .. .. !. ·-·~::~~•/:%,',:C~:•t 
, I J 'Jll T 11 I ' " . 

3'' 0 i 9"0i '-U rn~ CJ I ! c.G. of straight strands C.G. of all strands ! 
I I I 3 I 4" ! 
1 3'-3" Bars parallel Bars perpendicular to bottom of girder @ i-- Hold down point 

1 to girder end I 0 
Bars S Cl Cov 1 ½" I 
Bars S Spa(j) 12 Spa at 3" _ 

= 3'-0" 
Bars C & CH Spa - 3" I I_ 6" Max Spa = 1 .5 x "D" (Min) Bundle with Bars R when vertical clearance is less than or equal to 20' 

I 

0---i 0 
I 9" 

I 

I 

I 
I 

I 

! 3'' 0 
7-

i 
(Bundle/ 

(j) Bundle with Bars R. 
I L/2 (One half span length) 

7 
I L/2 (One half span length) 

I 

J 

0 Measured along [ Girder at interior bents; perpendicular to abutment bkwl or inverted-T stem. 

@ The average of the top and bottom spacing of Bars R cannot exceed the required spacing. 

0 L/20, but not less than 5'-0" (-0,+Z). 

$! 
0) 

42" 

2" Bars T at 5 Eq Spa 

6"® l 
Z' 

0 [ 4" x 1 ½" Vertical Slotted Hole at doweled girder end 
[labeled (DJ on Bridge Layout]. Required for outside girder 
only or as shown on substructure details. Anchorage holes 
may be tapered (4 ¾" x 1 ¾"J at base. If holes are 
formed with sheet metal, forms may be left in place. 

36" 
4" I 4" R ;rrT 

(Typ) I (Typ) ,......,_--;--T -

:i;;L' p 6 I I A l I ~ 
Z' Bars T at 3 Eq Spa 2" 

6"@11 
~ ,;;:I -

- - T"7r"T t".i==..--
4" I l 4" R 

GIRDER ELEVATION 
@ Bars P (#6 x 15'-0"J required in Tx62 and Tx70 girders. At the fabricator's option bars larger 

than #6 may be used. When L is less than 50 ft, Bars P are to be the same length as Bars T. 

0 Bars P (#6 x 15'-0"J are only required in Tx28, Tx34, Tx40, Tx46, and Tx54 girders when "e" at 
girder ends exceeds 0.25 x "D". At the fabricator's option bars larger than #6 may be used. 
When L is less than 50 ft, Bars P are to be the same length as Bars T. 

® 1 ¾" Clear Cover to Bars 5. 

0 Space Bars A at 6" Max for girders requiring overhang bracket hangers. Space at 12" Max 
for all other girders. Tie to Bars R as necessary. See standard IGMS for "Deck Forming Notes". 

@Based on 155 pcf total weight of concrete and reinforcing steel. 

@ Smooth trowel finish on the slab overhang side of exterior girder. 

36" 

Z' Bars T at 3 Eq Spa Z' 

GIRDER DIMENSIONS AND SECTION PROPERTIES 

Girder "D" "8'' "Yt" "Yb" Area "Ix" "Iy" Weight(IO 
Type (in.) (in.) (in.) (in.) (in. 2) (in. 4) /in.4J (plf) 

Tx28 28 6 15.02 12.98 585 52,772 40,559 630 

Tx34 34 12 18.49 15.51 627 88,355 40,731 675 

Tx40 40 18 21.90 18.10 669 134,990 40,902 720 

Tx46 46 22 25.90 20.10 761 198,089 46,478 819 

Tx54 54 30 30.49 23.51 817 299,740 46,707 880 

Tx62 62 37 ½" 33.72 28.28 910 463,072 57,351 980 

Tx70 70 45 ½" 38.09 31.91 966 628,747 57,579 1,040 

GENERAL NOTES: 

t r-.F -15½" Z' 

L 
?--

a • (Typ} I I (Typ} f T , , 

~l1::mit:;::::::t::::::l- A I ~ 
,~E 

6"@11 

4" 11 l 4" R 

~ ;:; /:y~-1T1"I (Typ) fr 

Designed according to AASHTO LRFD Bridge Design Specifications. 
Provide Class H concrete. 
Provide Grade 60 reinforcing steel. 
An equal area of deformed Welded Wire Reinforcement (WWRJ 

(ASTM A/064) may be substituted for Bars A, C, R or T unless 
otherwise noted. 

I 5 

~ 1½"® 
unless noted (Typ) 

-c.~_} __ _ 

7" 

~ ~ - ?--~ st 'i=t=· 9½" CH b 

-l , 
; C 

¾"bo~tom 
chamfer 
/Typ) 

°' 

~ 
0) 

Lu~ 
32" 

fl 1w® 
s ~ 

~ unless noted (Typ) 

1 
.. ·I II J1 _____ c.~·-1 __ _ 

~r-+-j _~( ½" • 1- CH 

°' c I :=.-----Ji;~- - °' 

~ 
~" "'I 

¾"bot~om 
chamfer 
/Typ) 

Lu~ 
~z· 

~ 
0) 

:0 
?--

fl 

. , ~~ 'l~~l-~-;-;-1 ~~ 
, - II 
"' 12 ½" L 

~ 1½"® 
?--

unless noted (Typ 

L~ "' 9½" 
st 

: -0 
~ r~.--~1--~;)_ ~ ~ C J}§:1~~~~~3 -

¾" bottom 
chamfer 
(Typ/ 

~ 
0) 

fl ':.\ .. \ "'" ,·., ~,-✓· ••• ,• 

It is permissible for bars or strands to come in contact 
with materials used in forming anchor holes. 

Cover dimensions are clear dimensions, unless noted otherwise. I 
Reinforcing bar dimensions shown are out-to-out of bar. 
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~·~ 
<:: L 

::~ 
00 
~u c:(l.l. 
t~ ~ 
~-!:~ 

~i~ 
-0 L 

~·;,;.._ 
u <:: °' 
"0 <:: 

~ ~~ 
u "' '1> 0 L 
LC 

Cl.. l/) ~ 

°'"' °' c E"' 
i::::, E: 

"'"'"' "' "'"' :: l'l) '-
o,h 0 
co 
1.J..JQ~ 
l/) :..:: :i 
'1>h v, 

" "' ~ ~~ 
- ~ u 

"'"'"' .<: 0 L 
- V, L -o 
~"' u 

-0 .<: <:: 
~ -" ' ~ (lJ 0 - ,,~ 

Lo 
~ ~~ 
°' ~ "' "'--
-~ ~~ 
'O '1> L 
L 0 
'1> L~ 

-g .!: ~ 
~..._..c:: ,,o~ C>o 
-~ >,; 0 
,:h~ 

__ ;£~ 
"' "'" IJJQJ<:)C: 
~ V) 11) rt; 

- :::, E:t; 

""' ;j t: -~ -~ 
~ -g:: a __ .._ 

~o 

t-- Face of abut bkwl, 
inverted-T stem or 
I[ interior bent 

A-~----

'--<:: 
<ii 
'-

"' ;:: 
Q 

2 

"' <:: ·;; 
Q 

-<:: 
V) 

'-cc 
<ii 
'-

"' ;:: 

Q 
.Q 

"' <:: 

i: 
Q 

-<:: 
V) 

C & CH 

-4- J-J-J11l 

T 

2 ½" 
Bar R 

0° SKEW 

To control top flange cracking 
that may occur during form removal, 
additional top flange reinforcing 
may be placed as shown in girder 
ends at the Fabricator's option. 

-l-•-

s 

I½" 

Clear 

Clear 

' 

OPTIONAL TOP FLANGE 
REINFORCING DETAIL 

' 

Longitudinal 
wire area 
must be 40 % 
or greater 
of vertical 
deformed 

~1~ - ~ 

'-

Vertical 
WWR leg 

C'j 

ti~ 
~ ~ 
a 

L Bottom of 
girder 

/ 

/ 

/ 

R 

R 

R 

Skew 

angle 

Face of abut bkwl, 
inverted-T stem or 
'L interior bent 

-}- R 

A-+-<-+---

I 
-?-

3'' 

Bar R 

T s 

R 

R 

C & CH I •I 'I 

a 

" " J-

'<I 

" "' >< 
h 
oj 
C'j 

" h 

~ 

" 

" "' " J-

'<I 
\Q 

" " 

15° SKEW 

0 170 Qld 
BARS CH (#4) 

J-
a 
" " J-
,-,; 
\Q 

" h 

~ 
\Q 

~~1 
.~\~J 

~ 

" V1 
:, 

~ 

p 

L 2'-4" @ 

BARS C (#4) 

4"@ 
(Typ) 

3 ¾" 

See "Optional 
WWR Detail" 

/Typ) 

Skew 

A--+-t---

I 
-,>-

4" 

Bar R 

C & CH I 'I 11 

T 

Face of abut bkwl, 
inverted-T stem or 
'L interior bent 

R 

s 

u 

R 

R 

30° SKEW 

S.f 
:::-Z"" a,,9/e 

A I • I • 

5 ½" 
Bar R 

~ 
Face of abut bkwl, 
inverted-T stem or 
'L interior bent 

JTt-R 

T s 

s+ 
a~"' :we 

A I ,I -' 

Bar R I 7 ½" 

\

Face of abut bkwl, 
inverted-T stem or 
'L interior bent 

71-R 

T s 

R 1 
/ ... 4~ 111 JI Ill lii+IR 

p--

R 

C & CH I , I I , I • 

45° SKEW 

/ 
-:IJ: __ 

C & CH I ■ I I •I • 

R 

60° SKEW 

PLAN OF GIRDER ENDS@ 

3'-0" 3'-0" 

I. I 1· I 

C_J_C 
FOR SKEWED FOR SQUARE 
GIRDER END GIRDER END 

BARS U (#5) 

$: 

"' V1 
:, 
C: 

i 
p 

Top fig width minus 3"@ 

BARS A (#3) 

1'-7" Min lap@ 

L Girder length minus 3" J 

@Reinforcing patterns shown are provided as guides to determine 
reinforcement placement in skewed ends. Place Bars S as close 
to girder end as cover requirements permit, which may prevent 
them to be bundled with Bars R, 

@Bars may be cut or bent at skewed end as required. 

@ Increase as necessary for bars at skewed end. 

@No portion of bar less than 10 ft. 

@For Welded Wire Reinforcement (WWR) option, area of Bars R may 
be reduced in proportion to the increase in reinforcement yield 
strength over 60 ksi. Yield strength of WWR is limited to 75 ksi. 
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~t~ 
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v C o, 
<{ 0 C 

QJ ~~ 
v Q; ~ 
:;:;._ 1.11 
v Q; 

"'0 '
- C Q.. V} ~ 
0, Q; 0, 

-~ § ~ 
""'"' ""'" -~re'-
o,h O 
co 
l.LJQ~ 

1.11 ),;; "3 ,.1--"' 
~ Q; 

~~~ 
- > v 

""" "'0 -~"' -~o 
'-"' v -0 ,;c C 

~ ·" ' ~ QJ a 
~ g_~ 
&~~ "-~ 

-~ :,...~ 
CC 

" "' '
- 0 "'-~ -g ~ ~ 
~h...c: .,,o~ c,o 

~~!: 
.::£~ 

' 0 "' 
"' Q;" LU o.; ti c: 

~~~~ 
"'Q; 

~.:~i 
a -~ .... ~o 

Face of stem --+---;----.,----;----, 

AT INVERTED-T BENT W/SKEW 

i--- ([ lnverted-T bent 

----+---.;.----ll---.----1-- q; Girder dowels & 0 
nominal ([ bearings 

Face of stem I • I • I 

q; fnverted-T bent 

q; Girder dowels & 
nominal q; bearings 0 

q; Girders 

\ 

1'-0" ~ Parallel 

3'' /~/~ q; fnterior bent 
I , 

, I 
I / I q; Girder dowels & 

/'•,. / / nominal ([ bearings 0 
I 7'-,. I 

([ Girders 

-------r· 

ff• 1'1' Face of 
abut bkwl 

q; Girder dowels & 0---+--,, 
nomi nal ([ bearings 

AT CONVENTIONAL INTERIOR BENT W /SKEW AT ABUTMENT W /SKEW(]) 

([ Interior bent~ 

I 

}'-0" 

i---..----,---- q; Girder dowels & 0 
nominal q; bearings 

I I 

rr_~-b-~----, _____ ___;>~+~::I 7 ! 
I <~7:l1 

([ Girder dowels & 
nominal ([ bearings 0---+---

Face of abut bkwl I I 

yT' 

0------ -\-- -[- - ___ ---_--_--_------..... -r_~~-' _l'--1_~-:-i ..... \-_--_---_------~--- -1--~------c_;;;,_ 
([ Girders 1 1 j ([ Girders / I ~ 

}'-0" }'-0" 

AT INVERTED-T BENT 

---- Top edge of girder -----

3" 

' I ----:--v /,: 
------- ,/ 'I./~/ 

([ Girder 

I 

"'' 

([ Girder 

C C 

OJ o..~ 
-C 0 
,: ~ C 

l/1 c:1 
-g ~: 
Q) ~"' 
'- Q) Q) 
Q) -0-

~ OJ-~ 
·- v o, C "1 

"'Q) 

,: ~"" 
OJ -~ C: 

~ "O 2 

}'-0" 

AT CONVENTIONAL INTERIOR BENT 

GIRDER END DETAILS 

Top edge of girder 

---- ([ Girders----

v7i 
--Wi- ---
~ , 1/L. 

\ 

. \ 

\ ;;,7•' 

-~"--¼--t, ------ \ ~ \ 

\~ 

([ Bent 

1'-0" 

AT ABUTMENT(]) 

\ Skew girder ends 

Top edge of girder\ 

3" 3" \ 

Bisector of angle 
between girders 

.,,,, "'' ~'\. s.~ ·'v ,••·· 
~,:}v •••• 
~ G_ .••,,\:CE?:=---·~~:; 1 ·L. 

~ I -,.,, . 
::i 

01(. 7 5 5 0 0 

(]) Dowel at doweled girder end [labeled (0) on Bridge 
Layout]. Required for outside girder only or as 
shown on substructure details. 

@ For purposes of computing bearing seat elevations, 
nominal centerline of bearing must be defined as 
shown. The actual center of bearing pad may vary 
from this line. 

Ci) For transition bents with backwall, girder and 
elastomeric bearings must receive the same 
treatment as shown for abutments. 

@ When angle exceeds 0°, one or both girders ends must 
be skewed to maintain the clearance between girder 
ends as shown in view. 

(}) See Table of Bearing Pad Dimensions for bearing size. 
Girder end skew angles in Table not applicable for 
this situation. Table reflects girder conflicts of 
this type on radial bents only. 

GENERAL NOTES: 
These details accommodate skew angles up to 60°. 
Shop drawings for approval are required. 
A bearing layout which identifies location and 

orientation of all bearings must be developed by the 
bearing fabricator. Permanently mark each bearing in 
accordance with the bearing layout. A copy of the 
bearing layout is to be provided to the Engineer. 

Cost of furnishing and installing elastomeric 
bearings, including beveled and embedded steel plates, 
must be included in unit price bid for "Prestressed 
Concrete Girders". 
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TABLE OF MINIMUM SUBSTRUCTURE DIMENSIONS (jJ) TABLE OF BEARING PAD DIMENSIONS 
o,iii 
0~ 
l: r::, 

Girder 
Type 

Abutments Int Bents 

Face of Bkwl Overall 

M 
°" '-C) 

""'-
-<:: 
'5 
:i, ~r 

i:n::, 
'::"' 
l.O Q. 

to Face of Cap Cap Width 

I 

---~--

([_ 2" Hole 
for Dowel 0 Tx28 thru Tx54 1'-9" 3'-6" 

Tx62 & TxlO 2'-0" 4'-0" 

±in C;J«l C;J «l 

@ 
"' "' :,,: 

12 

PLANS@ 

Place 0.105" thick steel laminates 
parallel to the bottom surface of 
the pad, except the top laminate(s) 
may be sloped to satisfy maximum 
and minimum thickness criteria for 
tapered elastomeric top layers. 

Bevel to match JJ-1-!_der slope, 
5 percent Max ~ 

:::::::::::::::::::r::-·---------=---=--::.:-:: ... --.:.:::,.7=:: 

I 

• Length or Diameter 

ELEVATION 

"' "' 

~I~ 
I-

i~ ex: 
v ~ 0 
i: ~ cc 
~ ,::, LU 
I.... c:;- I--
OJ OJ :a: 
E '- -
2 \0 

"' "' i:;j 

~I~ 
ClJ 

C: 

i 
-~ 
~ 

"Ii :a: 

~ 

"' OJ 
-<:: 
v .:: 
:: 
'
OJ 
Q. 

~ 
1::, 

"' a.. 

LAMINATED 
ELASTOMERIC BEARING PAD 

I½" 
M7;; 

(50 DUROMETER) 

[ Brg pad 

Face of cap 

r [ Interior bent, 
, face of inverted-T 
I stem or face of bkwl 

.,, 
~-::, 

[ Pad & [ girder 
ominal ([_ brg 0 

), 
- -(&_ 

,/ / 

_,,' _,,- / / '\v>, 
,,.... • / ... -✓ \ 

_,::__ - -- ---;;if---

, · / stem or face of bkwl 

L...---------:,,'f'_ / 
___ Girder end rc;,,, 

skew angle\!!J 

ROUND BEARINGS FOR 
SKEWED GIRDER ENDS AT FACE OF 

INVERTED-T STEM OR FACE OF BKWL 

Nominal [ brg 0 
[ Brg pad ----j 

Face of cap --------'----

[ Interior bent, 
face of inverted-T 
stem or face of bkwl 

/ 
/ [ Pad & ([_ girder 

[ Brg pad ----j 
2'' Min .1 

~-::, 

' 

' ' ' ' 
_________ L_ 

~ Nominal ([_ brg 0 

--~-!/-______ -_ f-----.-=-t- -~-~//,'iJt----
/ 

'-"·-
..,.o 

/"'&<" 
-?t--",J' 

',>-

---Ill-
::, 
0-

LU 

(Typ) 

I'_,,-

,' I\" 
. - -- . -- - - ..,_ --.,,.-.,..::_- - - - - _).} 

.. --.,,. . 
/ 

,' / 

I I 

.,, 

~minal [ brg0 

/ / 
/ / 

/ 
/ 

,,-'\,__ [ Interior bent 

Girder end 
skew angle@ 

---- Girder end 
skew angle@ 

----- Girder end 
skew angle@ 

3'' 

Int bents 

SKEWED GIRDER ENDS 
AT INT BENTS, FACE OF 

INVERTED-T STEM OR FACE OF BKWL 

9" 3" 

Int bents 

Varies with girder 

end skew angle 

SKEWED GIRDER ENDS 
AT CONVENTIONAL 

INTERIOR BENTS @ 
(NO GIRDER DOWELS) 

9" 3" 

Int bents 

Jnv-T Bents 

Corbel 
Width 

l' 10 ½" 
2'-1 ½" 

~..;, 

Bent 
Type 

Girder 
Type I 

Bearing 
Type 

@ 

Girder End . I Pad Clip 
Skew Angle Pad 5tze Dimensions 

Range Lgth x Wdth 
I "A" I "B" 

G-1-"N" 0° thru 21° 8" X 21" 

ABUTMENTS, 
INVERTED-T 

AND 
TRANSITION 

BENTS 
WITH 

BACKWALLS 

Tx28,Tx34, I 
Tx40,Tx46 I G-2-"N" 21°+ thru 30° 8" X 21" ll½"l2½" 

& Tx54 G-3-"N" 30°+ thru 45° 9" X 21" J4½"J4½" 
G-4-"N" 45°+ thru 60° 15" Dia 

G-5-"N" 0° thru 21° 9" X 21" 
Tx62 I G-6-"N" 21°+ thru 30° 9" X 21" 11½"12½" 

& 
TxlO I G-7-"N" 30°+ thru 45° 10" X 21" 14½"14½" 

G-8-"N" 45°+ thru 60° 10" X 21" I 1 ¼" I 4 ¼" 

CONVENTIONAL I Tx28,Tx34, 
Tx40,Tx46 

INTERIOR & Tx54 0° tl1ru 60" 8" X 21" BENTS G-1-"N" 

Tx62 & TxlO G-5-"N" 0° thru 60° 9" X 21" 

CONVENTIONAL G-1-"N" 0° thru 18° 8" X 21" 
INTERIOR Tx28,Tx34, G-2-"N" 18°+ thru 30° 8" X 21" ll½"l2½" 

BENTS Tx40,Tx46 
WITH & Tx54 G-9-"N" 30°+ thru 45° 8" X 21" I 3'' I 3'' 

SKEWED G-10-"N" 45°+ thru 60° 9" X 21" l 6" l 3 ½" 
GIRDER G-5-"N" 0° thru 18° 9" X 21" 

ENDS 
(GIRDER Tx62 G-5-"N" 18°+ thru 30° 9" X 21" 

CONFLICTS) & I l ½" I 1 ½" TxlO G-11-"N" 30°+ thru 45° 9" X 21" 
@ G-12-"N" 45°+ thru 60° 9" X 21" I 3'' 

0 For purposes of computing bearing seat elevations, nominal centerline of 
bearing must be defined as shown. The actual center of bearing pad may 
vary from this line. 

@ 3" for inverted-T. 

0 Place centerline pad as near nominal centerline bearing as possible between 
limits shown. 

I 1 ¾" 

@ Girder end skew angle is equal to 90° minus the girder angle except at some 
conflicting girders. 

@ Provide 2'' dia hole only at locations required. See Substructure details 
for location. 

@ See Table of Bearing Pad Dimensions for dimensions. 

@ Maximum and minimum layer thicknesses shown are for elastomer only, on 
tapered layers. 

@ Locate Permanent Mark here. 

@ Indicate BEARING TYPE on all pads. For tapered pads, locate BEARING TYPE 
on the high side. The Fabricator must include the value of "N" (amount of 
taper in Ys" increments) in this mark. 
Examples: N=O, (for O" taper) 

N= 1, (for Ys" taper) 
N=2, (for ¼" taper) 
(etc.) 

Fabricated pad top surface slope must not vary from plan girder slope by 
more than ( 0.0625" ) IN/IN. 

Length or Dia 

@ Substructure dimensions must satisfy the minimums provided to accommodate 
the elastomeric bearings shown on this standard. 

@ See sheet 3 of 3 for beveled plate use when slopes exceed 5 percent. 

@ If girder end is skewed for a girder conflict at an interior bent and a 
beveled sole plate is required, use bearing type for abutments at this 
location. Location of bearing centerline is to be set as for abutments 
in this case. 
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1 ½" 

0 
I 

"' 

4 ½" X 2'' 
Slotted hole @ 

4" 17 
Pad L + 3"~ I 

·1_j _____ J _____ J_1· 
[ ~ _ _l __ ~ ;_ 

-! . ~ --_i_ - - L :_ -
: 11 

! ii 
;.t 

! : :j I I I: -,-," - -i- -- , -,,- -

1--t-r-t_-i-

Embedded plate, ½" thick 

Beveled plate 

'[ ½" Dia studs 

:;:~~:, ae,

1

,:a,:,j 
& slotted hole 

,___ ____ Nominal 

'[ bearing 

NORMAL GIRDER END 
RECTANGULAR BEARING PAD 

Lenqth 

'[¾"Dia 
screws and 
caps 

1 ½" 

~I._ 

9 " I 
"' "' 

4 ½" X 2'' 
Slotted hole @ 

4" 4" 

H 
Embedded plate, ½" thick 

Pad L + 3'' 

Beveled plate 

•~·-·{_·~ 
pad 

-r:.; I. __ I __ _ ri '-I-I--- Nominal 
'[ bearing 

1 

SKEWED GIRDER END 
CLIPPED RECTANGULAR BEARING PAD 

PLAN VIEW OF SOLE PLATE DETAILS 

3" Bevel to match girder slope 

See HOLE 
DETAIL 

'L 1½e" Dia holes, 
countersunk, for 
¾" dia screws ____J 

SECTION 

l½d' 

HOLE DETAIL 

Surface against 
embedded plate 

Bottom of 
beveled 
plate 

BEVELED PLATE DETAILS 

Screw Spacing 3", 3" 

Bearing pad 

Nominal 
'[ bearing 

Embedded 
plate, ½" thick 

2'' 

'[ Girder and plates 
& slotted hole @ 

¾" Dia screws 
four required 

Bearing pad 

6" 

@ Cut beveled and embedded plates to match 
girder end skew. Adjust location of screw 
and stud as shown when necessary. 

@ Slotted hole is required at doweled girder 
end locations. 

6" 2" 

½" Dia X 2" 
headed studs, 
six required 

Level 
brg seat 

'[ ½" Dia studs 

'L ¾" Dia screws 
and caps 

1 ½" 

~Ir,._ 

]'-6" 

- - + ~.X::f:J:.::: =: 
1,-· I , I '., ,, 
/ I I I _;,.; 

4" 

r--i 
Embedded plate, 1/i' thick 

Beveled plate 

'-I-I--- Nominal 
'L bearing 

~,,:,ff ""' ~,'. '.,e, •. \·~. ' 

I 
;_, 

-r- ✓ • 

... .,.,, 
r·. --, ·. 

Edge of 
girder 

,~, 
.. ~ v 

-~' -0'v 

4½"x2" 
Slotted hole @ 

SKEWED GIRDER END 
15" DIA BEAR/NG PAD 

SOLE PLATE NOTES: 
Provide constant thickness elastomeric bearings with beveled and 

embedded steel sole plates in accordance with these details when 
the girder slope exceeds 5 percent or if otherwise required in the 
plans. Provide for all girders in the span. 

On the shop drawings, dimension sole plates to the nearest 1/,6' based 
on required thickness at centerline of bearing and slope of girder. 
Thickness tolerance variation from the approved shop drawings is 1/,6'+/-, 
except variation from a plane parallel to the theoretical top surface 
can not exceed 1/, 6' total. Bearing surface tolerances listed in 
Item 424 apply to embedded and beveled plates. 

Steel plate must conform to ASTM A36, A572 Gr 50, or A709 Gr 36 
or Gr 50. Hot dip galvanize both the embedded plate and beveled sole 
plate after fabrication. Seal weld caps to embedded plate before 
galvanizing. 

When determining if relocation of screw holes and studs are necessary 
for skewed girder ends, minimum clearance from screw or stud centerline 
to plate edge is 1.25". 

Tap threads in the embedded plate only. Drill and tap prior to 
galvanizing. 

¾" Dia screws must be electroplated, socket flat head countersunk cap 
screws conforming to ASTM F835. Electroplating must conform to 
ASTM B633, SC 2, Type 1. Provide screws long enough to maintain a ¾" 
minimum embedment into the embedded plate and galvanized cap. Provide 
galvanized steel caps (16 ga Min) with a nominal J" inside diameter and 
deep enough to accommodate the screws, but not less than ½" deep or 
deeper than /". 

Install beveled sole plates prior to shipping girders. Installed screw 
heads must not protrude below the bottom of the beveled plate. 
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\ 
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4'-0" '1,-,---'1-'--.,-------+--'-'---rr'<----.------~-'rr-
__ _,__,_,__ Mid span _ _,_....,-,.,._c_ Horizontal 

(Ty p) \ --LL--,-,-------+-----'-.L-,-rl+---------~r,-1 bracing 
\ \ top and bottom 

\ ' 
' I [ B t 

[ Bent~, __ .u_~------'f----..LL-,,----------'-'-rr-l en 
\ ' 
\ II ,.-... I II II 1 

\ 
\,1,11 1 I 11 11 Ii \ 

J ' 
I 

Diagonal bracing on first girder/beam erected 

ERECTION BRACING 

¾" Min dia expansion anchor, 
3' Min embed, 6 K ultimate shear 
capacity required. 11/,6' Dia 
hole centered in strap 

with nut & washers 
4 or 
4 Timbers 

See Detail "B" 

12 gage (0.105" thk) x 2 ½" 
steel strap. Galvanize per 
ASTM A653, G165 coating 
designation.@ 

3" Max 1 [ Girder 

2-2 x 8 Timbers 
(notched) 

Strap end 1 ½" 
beyond anchor 

FOR ERECTION BRACING, OPTION 1 
(This option is not allowed when slab 

is formed with PMDF or plywood.) 

with nut & washers 0 
2-2 x 4 Timbers 

~ 

1'-0" 

\

1-4 x 4 or 

, d____,. ~in! I 

Tight fit 
(TypJG) 

-or-
2-2 x 8 Timbers 
(notched) 

\ 

\ 
\ 
\ 

------',- -I-tt-I-tt---I---I--------
See Angle 
Br ace Details --''\---~"""'l:----,-,---:::--::----1 

\ 

\ 

\ f~~-IH-H]- \----· 

\ 

\ 

1------..... ~/ \ 
\ 
\ 

.,, Edge of 

--·\; ---
\ 

Attach to girder Bar R 
at nearest end of beam 

2? cap 
"-·-
.r: ~ 
Q:: 
(!) \0 
t, 

PLAN 

Wood blocking as required 
to prevent breaking of 
flange edge.------

Girder Bar R. ~ 
Tight fit ~- , 
(Typ) 0----=""'--- . 

½" General purpose 
wire rope, Min @ 

See Angle 
Brace Details 4 x 4 Timber Tx28 

Tx54 and Ty A,B,C, 
4 x 6 Timber Tx62, 
and Ty VI (Min) I I ~ 

Less than 45°----1-----+--1 

¼" A193 Gr.Bl or 
A449 anchor bolt r,;-., 
(1'-2" Min embed)~ 

END VIEW 

DIAGONAL BRACING DETAILS0 
(To be used on both ends of the first girder/beam 

erected in the span in each phase.) 

~ 

~ 

'"" 

L4x4x¾ 

X 4 ½ 

¾" 

'!\6' Dia hole for 
1 ½" Dia F3125 Gr A325 
bolt (lgth = 6"). Loop 
cable at bolt. 

2 - PL ½ x 3 ½ 
½" 

[ 13/,6" hole for 

\ 

\ 

\ 

\ 

FOR ERECTION BRACING, OPTION 2 

HORIZONTAL BRACING DETAILS0 ~ ----
1 X 8 
Spacer 

2 - PL 

ELEVATION 

½x3½E."' :,;; 

[ '' -

~ 0 ~ 

¼" Dia A193 Gr.Bl 
or A449 anchor bolt 
(1 ¾" proj, l'-2'' 
Min embed) 

~ 

"' 

" "' PLAN 

DETAIL "B" PLAN 
~ Ss 

"' 

.·\~·· 
~\' ,-

~'\ ,;, 
~~ ,_e,, •. 

:O-.' r,·✓ ••• 

~ -~' .· f /_-~ .. ·_.;. ::c?r:·#· ~ .. ~:-, ~ 
::::· ;:: = 

HAULING & ERECTION: 
The Contractor's attention is directed to the possible lateral 

instability of prestressed concrete girders and beams over 130' 
long, especially during hauling and erection. The use of the 
following methods to improve stability is encouraged: Locate 
lifting devices at the maximum practical distance from girder 
ends; use external lateral stiffening devices during hauling 
and erection; lift with vertical lines using two machines; and 
take care in handling to minimize inertial and impact forces. 

ERECTION BRACING: 
Erection bracing details shown are considered the minimum for 

fulfilling the bracing requirements of Item 425. 
Required erection bracing must be placed immediately after 

erection of each girder and remain in place until additional bracing 
as required for slab placement is in place. This standard is 
needed in all cases to meet requirements for Slab Placement Bracing. 

PHASED CONSTRUCTION: 
Place erection and slab placement bracing for all girders in 

a phase as shown in these details. For phases after first, also 
place erection and slab placement bracing between outer girder 
of completed phase and adjacent girder of current phase. When the 
phase construction joint is between girders. top bracing can be 
omitted . 

Notch 
timber 
as shown 

DETAIL "A" 

(]) u angle shown exceeds 120 degrees, move diagonal brace to 
other side of girder/beam and place square to girder/beam. 
This may prevent exterior girder from being erected first. 

0 Place and weld #5 bars as shown during erection. If forming 
deck with prestressed panels, bars can be temporarily removed, 
one at a time, during panel erection. Re-install bar prior 
to additional panel erection. Bars can rest on panels and 
be bent down and welded to girder Bars R (See Sheet 2 of 2). 

0 Clear distance between spacers must not exceed 3'. Nail 
together with 16d nails. 

0 Use wedges as necessary to obtain tight fit. Nail wedges 
to timbers. 

0 Pressure treated landscape timbers can not be used. 

@ All hardware used with cable must be able to develop a 
minimum 25 kips breaking strength. Use thimbles at all 
loops in cable. Install cable clamps with saddles bearing 
against the live end and U-bolts bearing aginst the dead end. 

01t is acceptable to tie anchor bolts to cap reinforcement. 

@ Prior to installing, field bend strap to lay flush on both 
girders' top flange and slope between flange tips. 

0 Anchor bolt may be drilled and epoxied in place. Provide 25k 
minimum pullout. Core drill hole. 
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TABLE A 
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\ 

' 
OPTION 1-RIGID BRACING (STEEL STRAP) OPTION 2-FLEXIBLE BRACING (NO. 5 OVER PCP) 

\ 
' \ 

' \ 
' \ 

4'-0" ~\ I 
(Typ/ \ 

' \ 
' \ 

' \ 
' \ 

Ii. Bent----\ 

Girder or Beam Type 

Tx28 
Horizontal 

\ bracing Tx34 

\ top and bottom Tx40 

I 
' 

Tx46 
I 
' 

Tx54 
\ __ Ii.Bent Tx62 
I 

' ' \ I 
' ' \ I 

Tx70 

Ii. Girders/Beams 
A 

B 

SLAB PLACEMENT BRACING C 

I 
~ ¾" Min d,a expansion anchor, 

3" Mtn embed, 6 K ultimate shear 
capacity reqwred. 1 Y, 6" Ota 

hole centered in strap~ 

()~ ~.n,~ 

1? ½" Dia bolt t:.:.J t,---i 
with nut & washers 

2-2 x 4 Timbers 

1'-0" 

\

1-4 x 4 or 

C 'ji~ hit 
4 X 4 

Tight fit 
(Typ)© 

Timber 

'-

¼-I~ 
I;: 

lf1l 
-- or -

See Detail "B" 

IV 

VI 

r 12 gage (0 /05" thk/ x 2 ½" 
steel strap. Galvanize per 
ASTM A653, G/65 coating 
designation. Leave ,n place 
after PCP and slab placement.® 

3" Max 

O" Min 

~ 

1 ii. Girder 

r 
(I') 

I x 8 ~~rap end I ½" 
Spacers 0 I I beyond anchor 

~~ "i 
'--2-2 x 8 Timbers 

(notched) 

FOR SLAB PLACEMENT BRACING, OPTION I - RIGID 
(Showing slab formed with PCP. This option is not allowed 

when slab is formed with PMDF or plywood./ 

Weld #5 bar to both legs 
of girder Bar RL 

r.,;,-- ~'-'-'-'-" 

Field bend as necessary to a/low 
PCP placement. Do not bend when 
used with PMDF or plywood forms. 

""~ .. -0 ~ ,-' 
½" Dia bolt ~ 
with nut & washers 

,-J ~ 
1 X 8 
Spacers0 

,.....-'0 
2-2 x 4 Timbers 

1'-0" 

( \

1-4 x 4 or 

~I l(Min!I 

Tight fit 
(Typ)© 

I '=-~ 4 x---:;-, 
Timber 

~ '--

¼-I~ 
I;: 

~ 
--- or -

See Detail "B" 

p ~ "i 
'--2-2 x 8 Timbers 

(notched/ 

FOR SLAB PLACEMENT BRACING, OPTION 2 - FLEXIBLE 

~ 

I 

Maximum Bracing Spacing Maximum Bracing Spacing 

Slab Overhang@ Slab Overhang @ Girder or Beam Type I Slab Overhang@ Slab Overhang @ 
fess than 4'-0" 11 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

¼ points 

~ ---

PLAN 

I X 8 
Spacer 

DETAIL "B" 

4'-0" and greater 11 

¼ points Tx28 

¼ points Tx34 

¼ points Tx40 

¼ points Tx46 

¼ points Tx54 

¼ points Tx62 

¼ points Tx70 

¼ points A 

¼ points B 

¼ points C 

¼ points IV 

¼ points VI 

~"'.,.\" 
§' ' 

'S ~ ~-' -
~r~)•••••' ff ~-i.::::FE'; ,;:·J~ :_:_;_ __ _ 

:a 
-- 7 5 5 0 0 

fess than 4'-0" 11 4'-0" and greater 11 

¼ points ¼ points 

¼ points ¼ points 

¼ points ¼ points 

¼ points ¼ points 

¼ points ¼ points 

¼ points ¼ points 

¼ points ¼ points 

2.0 ft 1.5 ft 

3.0 ft 2.0 ft 

4.5 ft 2.0 ft 

¼ points 4.0 ft 

¼ points 4.0 ft 

0 Place and weld #5 bars as shown during erection. If forming 
deck with prestressed panels, bars can be temporarily removed, 
one at a time, during panel erection. Re-insta/1 bar prior 
to additional panel erection. Bars can rest on panels and 
be bent down and welded to girder Bars R. 

0 Clear distance between spacers must not exceed 3'. Nail 
together wit/1 16d naifs. 

@ Use wedges as necessary to obtain tight fit. Nail wedges 
to timbers. 

0 Pressure treated landscape timbers can not be used. 

@Prior to instaffing, field bend strap to fay flush on both 
girders' top flange and slope between flange tips. 

@Bracing spacing ( ¼ and ¼ points ) measured between first 
and fast typical brace location. 

@Measure slab overhang from centerline of girder or beam . 
When overhang varies in span, determine bracing spacing 
based on largest overhang. 

SLAB PLACEMENT BRACING: 
The details for slab placement bracing are considered minimum for 

fuffiffing the requirements of Specification Items 422 and 425. 
Required slab placement bracing must remain in place until slab 

concrete has attained a compressive strength of 3000 psi. 

GENERAL NOTES: 
Bracing details for spans longer than 150' are not provided. 

The Contractor must submit proposed bracing details for such 
conditions to the Engineer for approval prior to erection. 

Systems equal to or better than those shown may be used provided 
details of such systems are submitted to and approved by the 
Engineer prior to erection. 

Use of these systems or details does not relieve the Contractor 
of the responsibility for the adequacy of the bracing and the 
safety of the structure. 

Removal of bracing for short periods of time to align girders 
and beams is permissible. 

Alf tum-buckles, come-alongs, anchors and other connections 
must be capable of developing the fu/1 strength of the cable 
shown. 

Furnish anchor bolts and nuts in accordance with Item 449, 
"Anchor Bolts". 
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Bedding strip 
See Table of 
Bedding Strip 
Dimensions 

Roadway slope 

~I'= ::.: ~I'= ::.: 

Min 

Panel 
(Typ) 

Place bedding 
strip at flange 
edge as shown 

NORMAL GRADING DETAIL 0 
Showing prestressed concrete I-girders. 

(Other beam types similar) 

( #4) Bar at each beam 
Bar R(#4). Bar may 
rest on beam and may 
be inclined at 45° Max. 

(#4) continuous 
Spa at 12" Max 
(Typ) 

0 

Bedding strip (same as in 
Normal Grading Detail) 

SPECIAL GRADING 
DETAIL FOR 

CONCRETE BEAMS 
Showing prestressed concrete /-girders. 

(Other beam types similar) 

Beam Bar R(#4) 

HAUNCH 
REINFORCING DETAIL 

Showing prestressed concrete I-girders. 
(Other beam types similar) 

Panel 
(Typ) 

- c:: 
(I) -- ::.: 
~ ~ 
"' Q (I> 
Q 1:> 
~ ~ 
,,_ "' '--"' ,,_ 
0,. "' 

1-5 
a '1) :r: Q 
a CC 

0 

Panels not 
Stage construction 
line. See Span 
Details for location. ( 8 

allowed in bay 
if distance shown 

is less than 3'' 

PRESTR CONC /-GIRDERS 

~ 
(I) 

1:> 
'--

~ 

~ 
C, 

TABLE OF 
BEDDING STRIP 

DIMENSIONS 

WIDTH 
HEIGHT(4) 

Min Max 

/" (Min) ½" 2" 

1 ¼" ½" 2 ½" 

1 ½" ½" 3" 

1 ¾" ½" 3 ½" 

2" ½" 4" 

2 ¼" ½" 4 ½" (2 
2 ½" ½" 5" (2 
2 ¾" ½" 5 ½" (2 

3" (Max) ½" 6" (2 

V> 
'-- (I) 
(I) Q_ 

£: .c 
Q 

- E - "' <,: (I) 
.0 

~ 

"' 
I 

4" 4" n n 
73¾" I 

u 
BARS UP (#4) 0 

Stage construction 
line. See Span 
Details for location. ( 8 

Showing Type A Beam 

Panels not 

allowed in bay 
if distance shown 

is less than 3" 

Beam Bar R(#4) 

PRESTR CONC I-BEAMS 

STAGE CONSTRUCTION LIMITATIONS 
(Other beam types similar) 

(j) 2'' Min for 1-giders, 1 ½" Min for all other beam types. 

0 Allowed for I-girders, not allowed on other beam types. 

0 To reduce the quantity of cast-in-place concrete, bedding strip thickness 
may be increased in ¼" increments. Bedding strips must be comprised 
of one layer. Bond bedding strips to the beams with an adhesive compatible 
with bedding strips. Bedding strips over 2.5" high may need to be bonded 
to panels. The same thickness strip must be used under any one panel edge 
and the maximum change in thickness between adjacent panels is ¼". 
Alternatively, bedding strips may be cut to grade. Panels may be supported 
by an alternate method, using a commercial product, if approved by the 
Engineer of Bridge Design, Bridge Division. If bedding strips exceed 6" 
high for /-Girders, 4" high for all other beam types, use Special Grading 
Detail for Concrete Beams or submit an alternate method to the Bridge 
Division for approval. 

0 Height must not exceed twice the width. 

0 Provide clear cover as indicated unless otherwise shown on Span Details. 

0 See Span Details and Thickened Slab End Details for top slab reinforcement and 
clear cover. Transverse top slab reinforcement may rest on top of prestressed 
concrete panels if necessary to maintain clear cover. 

0 Space Bars UP(#4) with Beam Bars R(#4} in all areas where measured haunch 
exceeds 3 ½" with I-girders, and 3'' for all other beam types. Epoxy coating 
for Bars UP is not required. 

0 Do not locate construction joints on top of a panel. 

0 Butt adjacent bedding strips together with adhesive. Cut v-notches, approx ¼" 
deep, in the top of the bedding strips at 8 o.c .. 

Seal joint between panels when 
gap exceeds ¼" with polyurethane 
sealant or expanding foam sealer. O" - /" Max 
Make seal flush with top of panel.~• 11 •Allowable Gap 

1 
{ U I Pa~el 

PANEL JOINTS 
(Panel reinforcing not shown for clarity. 

The gap cannot be considered as a panel fabrication 
tolerance. Adjust panel placement to minimize joint openings.) ,~:, 

~ ''-' 
. ~ \~ .• 

BEDDING STRIP DETAIL 0 

§ ~-·.••.,•.:cc:-':~-~ ~~:-1 ~ 
~ ~ 
~! 

~ 7 5 5 0 0 --\L.n [)Qt." • -- .. • -:c, 

~;,,:~~~,- ,, ·,:·_·-- --··:·~-~ ,(,' 
-1,,,._-· - ,·,;1., it.-~· \t•'\· 

· 11J11mum\\\,\ 

CONSTRUCTION NOTES: 
Erected panels must bear uniformly on bedding strips 

of extruded polystyrene placed along top flange edges. 
Placing panels to minimize joint openings is recommended. 
If additional blocking is needed, special grading details 

for supporting the panels and extra reinforcing between 
beam and slab will be considered subsidiary to deck 
construction. 

Bars U, shown on PCP-FAB, may be bent over or cut off 
if necessary. 

Care must be taken to ensure proper cleaning of 
construction debris and consolidation of concrete material 
under the edges of the panels. Bedding strips must be 
placed at beam flange edges so that adequate space is 
provided for the mortar to flow a minimum of I ½" under 
the panels as the slab concrete is placed. 

To allow the proper amount of mortar to flow between 
beam and panel, the minimum vertical opening must be 
at /east ½". Roadway cross-slope reduces the opening 
available for entry of the mortar. Bedding strips varying 
in thickness across the beam are therefore required. 

For clear span between U-beams less than or equal to 
18', see Permissible Slab Forming Detail on Miscellaneous 
Slab Detail sheets, UBMS. 

MATERIAL NOTES: 
Provide Grade 60 reinforcing steel in the cast-in-place 

slab. See Table of Reinforcing Steel for size and spacing 
of reinforcement. 

If the top and bottom layer of reinforcing steel is 
shown on the Span Details to be epoxy coated, then the 
D, E, P, & Z bars must be epoxy coated. 

Provide bar Laps, where required, as follows: 
Uncoated ~ #4 = 1'-7" 
Epoxy Coated ~ #4 = 2'-5" 

GENERAL NOTES: 
Designed according to AASHTO LRFD Bridge Design 

Specifications. 
Panel placement may follow either Option 1 or Option 2 

except Option J must be used if the skew exceeds 
45 degrees. 

Use of Prestressed Concrete Panels is not permitted 
for horizontally curved steel plate or tub girders. 
See Span Details for other possible restrictions on 
their use. 

These details are to be used in conjunction with the 
Span Details, PCP-FAB and other applicable standard 
drawings. 

When panel support (bedding strips) deviates from what 
is shown herein, provide details signed and sealed by a 
professional Engineer. 

Any additional reinforcement or concrete required on 
this standard is considered subsidiary to the bid Item 
"Reinforced Concrete Slab". 

Cover dimensions are clear dimensions, unless noted 
otherwise . 

Reinforcing bar dimensions shown are out-to-out of 
bar. 

:. 
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2" End 

cover (Typ) 

p ~ 

?~ 

I-- <i. Beam 
I 

PRESTRESSED CONCRETE I-BEAMS 

2" End 

cover (Typ) 

p ~ 

IIWD 1 

2"~ 

2" End 

cover /Typ) 

p ~ 0 

2" End 

cover /Typ) 

p ~ 

I-- <i. Beam 
I 

I 

recommendations 

STEEL BEAMS 

I-- <i. Girder 
I 

Panel 
(Typ) 

PRESTRESSED CONCRETE I-GIRDERS 

I-- <i. Beam 
I 

Bedding 
strip /Typ) 

Panel 
/Typ) 

.; 
C: 

"' Q 

¼ 

.; 
C: 

"' Q 

¼ 

PRESTRESSED CONCRETE X-BEAMS 

2" End 

cover /Typ) 

p ~ 

.; 
C: 

"' Q 

II. 1:=11 \1%(4'«1"'" 
2" (io 

Bedding 
strip (Typ} 

V, 

.._:;;@ 
C: 0 C: /1 
:g_ "- t 
~ ~~I 
OJ ~..Q :£ 

V) ~~~ 

V, 

.._:;;@ 
~ ~~ 11 
Q. v 

~ ~f~ 
QJ ~ ..Q :£ 

V) ~~&i v,~ 

NORMAL OVERHANG 
WITH PRESTR CONC U-BEAMS TYPICAL PART 

TRANSVERSE SECTIONS 

rJJ8-0'' End of optional 

§;C kd-------~~~,,~e,e ,,,; '"'" 
- _!J.--. - --=--:: :..--:...:::..--:::..-:hf_ 

Ii_ Beam 8'-0" Max 

1 
I, flange 

J~-=---=--=-_ =----"---" t·JL 

Interior support of continuous No panels allowed 
steel girder/beam ~over top tension --------------i-- __ )anlg:~ --------

..: - - _:,__[:...-:..:-_-_ - -----~.:. ____ } 
Q_ ,._ 

..... 
I 

FlangJ / 
edge / 

;'.: 
f--, 

Bedding strip /Typ} 

A:l~z.~ " 1 /' _______ -~,t Skew s 
6" M1n© 1/ 

/~ <i. G1rde1 
C: 
:,: " "' >;: / 

- ::-:I--")_ / "-----------·-;:~;~ ---:/ 
edge 

AT FLARED BEAMS OR GIRDERS 
See PCP-FAB standard for Min and Max 
dimensions based on beam/girder type . 

.; 
C: 

"' Q 

¼ 

V, 

'--:;; r,;\ 
~ .:: ~ \.!_!; 
~ ~~? 
ClJ ·- ...... ·-
Cl> ~ .Q ::t 

lJ) ~~~ 

.; 
~ 
Q 

¼ 

See Span Details and UBMS 
standard for reinforcing 
steel in overhang. /Typ) 

V, 
V, 

C: ~~0 
~ ..... ~~ 
V) vi:.C-
ClJ :::: ...... :~ 

ClJ ~.Q~ 
V) ClJ Ill:: 

avi~ 

~ 

~ en 1J 

t) ~ ~ 

'-c 0 ra ..._ Oi VI 
Q_ C: V, 
V) V) l1J Q) 

::::..c: C: 
ClJ flJ I....~ 
ClJ QJ ClJ -~ 

lll a 6 :S 

&:iii 

~ ~ ~ 
2" End •w ~ ~ ~ ~ 

Cov (Typ} ~ ~£~ 

1----\~.J- "'Ii 

1~1:: 
SLOPED OVERHANG 

WITH PRESTR CONC U-BEAMS 

I 

'/ t Beam I 

.11'--- Bottom corner - .!-J; 
-------- ------

2'-1" Min, 
2'-4" Max 

--.;:j_'i. Beam 
I flange 

OVER CONC U-BEAMS 

PART PLANS OF PANEL PLACEMENT 

0 Provide clear cover as indicated unless otherwise shown on 
Span Details. 

0 See Span Details and Thickened Slab End Details for top slab 
reinforcement and clear cover. Transverse top slab 
reinforcement may rest on top of prestressed concrete panels 
if necessary to maintain clear cover. 

0 Butt adjacent bedding strips together with adhesive. Cut v-notches, 
approx ¼" deep, in the top of the bedding strips at 8' o,c .. 

@ Equally space additional bar if more than 1'-3'' Max. 

@ The actual thickness constructed may exceed the slab thickness 
shown on the Span Details but the extra thickness may be no more 
than 2'' /I" for prestressed concrete U-beams and steel beams). 
Bearing seat elevations or finished grade may be adjusted. 

@ Field adjust Bars Z1/#4) to match actual slope of slab overhangs. 
Width of slab overhang will vary along span with curved slab edges, 
Adjust Bar Z 1(#4) dimensions to maintain proper cover. Bars Z2/#4} 
are located at Inverted-Tee stems only, 

@ Location of concrete placement sequence boundaries and 
bolted field splices should be considered by the contractor in 
determining panel limits. 

2'' End 

cover /Typ) 

1---- <i. Beam 
I 

~10 p 

• • • j 
D - ???/))?)) ; • 

I . 
Limits of top tension flanges 
/See Span and Girder Details) 

AT INT SUPPORTS OF CONTINUOUS STEEL GIRDERS 

i,i 
\l) 

:a co "ti 
"'« ._ 
I-"-"' I 'C> 
<l)Q C: 
\l)I..)"' 

l/) Q ti 

Flange 
edge 

i---- 't Splice 
/shop or field) 

PLAN AT SPLICE 
/Showing steel beams with flange width transition) 

Cut bedding strip to adjust for 
difference in flange thickness. 

,----
6 

l Splice 
/shop or field) 

Bedding strip@ 

Beam 
or girder ___r 

ELEVATION AT SPLICE 
(Showing steel beams with different flange thickness) 

V, 

.; 
C: 

._:;;@ 
~ ,!:~ 11 ~

□ 

i

i • ~ ✓;2---r-~t . ' t . ,,,,~ 

2 9" Max,~--
Bedding 
strip /Typ) 

Panel 
/Typ) 

"' Q 

¼ 

Q_ .'-' 
l/) V) ...c: -::: .._. ,:: 
~ ~.a~ 

l/) t)~~ Spa 

PRESTRESSED CONCRETE SPREAD SLAB BEAMS 
Bars P over exterior beams are still required when no overhang is 
used. In this case, only one Bar D, 2'' from slab edge, is required. 

'!,.,\\'. 

❖--- "' ~ ''J .... ~,-:;,_,,. .·· 
~' , "''~~."-''. I !ii,_. .·.-:cu,•c cc.·, •--· ~ -· 

0 ~ 
~n~/~t \ 

1 

's ~ ~ ' 7 5 5 0 0 
'" ~ -::, ,, .. 
l.O ,...._ ~ _,,,., - \ !)0 ! . 1 r _ -. ~ ,~ ! 
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<i. Bent 

Place one bar 
E parallel to 
edge of slab 
as shown 

Pre stressed 
Concrete 
Panel - (Typ)) 

~/ I 1-1 It ~® 
Q 
:,._ 

!:::.. 

Cl 

AT ALL SPAN 
ENDS UNLESS 

NOTED OTHERWISE 

P or Z (/9 

AT 
INTERIOR 

BENTS 

I 
<i. Bent~' 

I 

D 

P or Z (19 

D 

AT 
THICKENED 
END SLABS 

See appropriate details 
elsewhere in plans for 
flared reinforcing. 

<i. Bent 

~--1--- E 

Showing thickened slab 
end. For reinforcing 
steel, see appropriate 
details elsewhere in 
plans. 

Q 
:,._ 
f-. ~=I= 

Cl 

"11 ~ 
"' co 

I 

(j_ /1 t-l_ ¾" 
Bent -

AT ALL SPAN 
ENDS UNLESS 

NOTED OTHERWISE 

AT 
INTERIOR 

BENTS 

D 

<i. Bent------J 

D 

/ I ' f-=,i 

AT 
THICKENED 
END SLABS 

r E full 
dth of 
idge 

concrete 
panel (Typ) 

Showing thickened 
slab end. For 
reinforcing steel, 
see appropriate 
details elsewhere 
in plans. 

OPTION J - PLAN OF SLABS WITH NORMAL REINFORCEMENT OPTION 1 - PLAN OF SLABS WITH SKEWED REINFORCEMENT 

I 

i----t Joint 

I 

D 

1'-6" 

Min 

AT THICKENED SLAB ENDS 
FOR PRESTR CONC U-BMS 

!,___ f Joint ,,.,--{ 6 I 

I 

9 

AT CONVENTIONAL END 
DIAPHRAGMS FOR STEEL BMS 

!,__ t Joint 

.---. 

@ 

AT THICKENED SLAB ENDS FOR 
PRESTR CONC I-BMS AND STEEL BMS 

AT SLAB OVER ABUTMENT 
BACKWALL FOR ALL BMS 

Mtn 
(Typ) 

I 

I 

r---<i.Bent 

AT SLAB CONTINUOUS OVER CONVENTIONAL 
INTERIOR BENTS FOR ALL SIMPLE SPAN BMS 

3'' Min 
(Typ) 

f, 

~<i.Bent 
I 

l !E 
See a

1
ppropriate details elsewhere 

for any additional reinforcing 
steel required over stem. 

1 Face of stem 

AT SLAB CONTINUOUS OVER 
INVERTED-T BENTS FOR ALL BMS 

0 See Span Details and Thickened Slab End Details for top slab reinforcement and 
clear cover. Transverse top slab reinforcement may rest on top of prestressed concrete 
panels if necessary to maintain clear cover. 

0 Butt adjacent bedding strips together with adhesive. Cut v-notches, approx ¼" deep, in 
the top of the bedding strips at 8' o.c. 

@ Max Spacing as listed unless otherwise shown. 

@ At connection with cast-in-place slab, extend longitudinal panel reinforcement. See 
PCP-FAB for details. 

@ Maintain one Bar E(#4) parallel to panel ends (Typ). 

@ Bars E(#4} not continuous over beam flanges must overlap beam flange 6" Min. 

@ Add flared Bars E(#4) (Min Spa = 6", Max Spa = 12") as required at panel ends. 

@ Where possible, Bars E(#4) may be extended into overhangs to replace Bars P(#4). 
Bars Z/#4) are required for sloped overhangs with U-Beams. 

@ See appropriate thickened slab end details for reinforcing and limits of thickened slab end. 

HL93 LOADING ~-

TABLE OF 
REINFORCING 

STEEL@ 

Max 
BAR SIZE Spa 

(in.) 

D #4 9 

E #4 9 

p #4 18 

UP #4 ~ 

z #4 18 

SHEET 3 OF 4 

,, ... 
~\\\ 

'S'~ ,,.r: 
~ -~ 

I Texas Department of Transportation 

Bridge 
Division 
Standard 

~ -:o'-' . 

J
~ t-)- -- _________ .,. , 

. -
:· 75500 ~ 
:s :: 
~ ~ 

~ t ~ t 
~~-- . ·-~-•-• ____ . :.IA, 
~ s .,,._ ,-.f 

PRESTRESSED 
CONCRETE PANELS 

DECK DETAILS 

PCP 
FtLE pcpstdel-19.dgn o"' TxDOT lu TxDOT low· JTR lcK JMH 

©r,oor Aprrl 2019 COl'iT I SECT I JOB I HIGHWAY .,.~, .. ········ . --, ,v-
~ ~ OPTION 1 - ELEVATIONS AT BEAM ENDS .,";_, \:•. ~\ 1·~,:;\'-''' 

~ LL ============================ -·:!"'ffH/,!:ti~il'-t~•:tl HOU FORT BEND ,,_v 
(()!JNTY 



C 

-~ 

""' CC 

"'~ ~c 
cc 
,._'-' 

~£ ~ 
CC~ 

~~~ 

~ii 
-0 C 

~-V) ...... 
u C o, 
SC CC 

QJ ~~ 
-~ QJ ::i 
~CV, u ., 
mo'
, C 

0... V} ~ 
0,., 0, 

-~ § ~ 
'""'"' ., V," 

.:: 11)"'-. 
o,f- C 
CC> 
1.JJQ~ 

~~~ " ., ;~; .,.,., 
.CCC 
~ V, C 
~ C 

"-"''-' 
.Q.C C 

~ -" . QJ QJ a 
CV,~ 
cc 
~ ~2; 
°'R~ 
~ 2 ~ 
" "' ~ C C "'-~ 
~~~ 
"'C) ~ 

Cle 

~;:~ 
._;£~ 
0: ., " Ll.J(l.l"OC: 
:E\/1'1;11) 

- :::; r:t:; 

"'" ...J-C·V-,V} ~~;!: a __ .._ 
~c 

2 ¾" 

r' 

'i. 

TABLE OF 
REINFORCING 

STEEL@ 

Max 
BAR SIZE Spa 

fin.I 

D #4 9 

E #4 9 

p #4 18 

UP #4 -
z #4 18 

Skewed 
end panel 
(Typ)---~-_,, 

Place first P 
parallel to slab 
edge (Typ). Field 
bend as neceeary. 

@ r'i. Exp joint I@ 
V)" 
V)"' ""I~~ " "O ~ ro c: a.. c: 

~ l!.Ju·c3 
"' C: I 

?-.., ~Cl..-, 

- -.::i.:: 
l/) .~r"\I 

:: + 

End panel Panel 

·~t Bent 
\ 

V) C: 
V)"' V) ""I~ o.:::: ru c: I.I) ru - .,, ~ 

V) u (lJ (JJ 

f~a 

0, 

i::,-::.o.. 
C: "O -
ro i::, .t 
~ V) 

.Q 

D P or Z 

D 

OPTION 2 PLAN OF SLAB 
(Showing U-Beams; other beams similar) 

JOINTS (BETWEEN BEAMS/GIRDERS OR AT INV-T STEM) 
For SEJ-A, SEJ-S(O), AJ, and Type A expansion joints only. 

'i. Interior bent (canst 
joint or controlled joint!@-! 

I 

CONVENTIONAL INTERIOR BENT 
Panel against panel between beams/girders. 

V) C: 
V) "'V) 

~ ~l/) ~ ""I ~ o.:::: 
l/) u QI (JJ 

~~a 

0, 

"t:) -~ _o... 
c:1:l ;-
11)"'tJ~ 

w V) 
.Q 

'i. Interior bent (canst 
joint or controlled joint!@-! 

I 

Bottom of 
adjacent 
panel 

CONVENTIONAL INTERIOR BENT 
Panel against beam/girder end in adacent span. 

V) C: 
V)"' V) 

-gl ~~~ - .,, ~ 

l/) ~ ~~ 
~ ti) 

"'I 0, 

C, C: 
C: "t:)·--~ 
:::, c-O "-
rn ro"t.J.._, ::c: ~ V) 

.Q 

P or Z 

'i. Const joint or 

c 
0 ·-, 

Q 

" u., 

~ 

" "' ~ 
~ ., .... 

C: a 
"' Q J:: 

"O 
V) 
::, 

C: w:: u., 

¾" pyramid shape 
chamfer place along 
top of redwood 
timber board. 

.,.. .,. -. -. -...... ,..) 
,, / ,I / ,I / / ,, ,, ,, ,, ,, ,, 

,j:>>>>/, 
..:~1--"·"·"'··---

Skew top flange 
of Bms/Girders as 
shown for flange 
edge supporting 
a panel. Not 
applicable to 
flange edges on 
exterior side of 
fascia Bms/Girders. 

---~-Apply construction adhesive in a 
continuous bead to both sides of board, 
if second panel is present, to adhere 
to end panel(s) and seal interface. 

B ttom Flange f 0 

-~, LJ rt"'"'"'" 
' ---} ~----------

\~ ~ ~r- Cece oC WeO 

\ 

5ke" 
'---- 'i. Interior Bent, Face 

\ of Abut Bkwl or Face 
\ of lnverted-T Stem 

ELEVATION EXAMPLE OF 
END PANEL AND TIMBER BOARD@ 

OPTION 2 ~ SHOWING 
MODIFICATION TO BEAM/GIRDER 

TOP FLANGE FOR SKEWS OVER 5° 
See "Option 2 ~ Elevation At Beam Ends". Showing I-Bm/1-Girder, U-Bms and Steel Bms similar. 

@see Span Details and Thickened Slab End Details for top slab 
reinforcement and clear cover. Transverse top slab reinforcement 
may rest on top of prestressed concrete panels if necessary to 
maintain clear cover . 

(1]} Max Spacing as listed unless otherwise shown. 

@ J ½" Vinyl or plastic joint former at controlled joints (Stress Cap, 
Zip Strip, Stress Lock, or equal as approved by the Engineer.) 

@End panel may be set up to 2'' lower to accommodate expansion 
joint hardware, provided bedding strip is not less than ½" thick. 

@ ¾" thick redwood timber board, leave in place. Redwood timber 
board placed flush with top of panel or within ¼" Max above panel. 
Place ¾" pyramid shape chamfer along top of timber board. See 
"Elevation Example of End Panel and Timber Board". Place straight, 
within ¼" of centerline of bent or face of inverted-tee, across 
bridge width and end board at exterior flange edge of fascia 
beams/girders. Do not extend into overhang. 

@Place panel within ½" of ¾" thick board. 

@Permanent galvanized steel sheet form. Removable formwork is 
acceptable. 

@Place end panel within ½" of expansion joint opening. End 
panel cannot encroach on required expansion joint opening. 

@Place additional (#4) bar 5'-0" in length between every slab 
bars T. Center (#4) bar on Joint. 

@Place additional (#4) bar continuous 2'-6" beyond each side of 
Inverted-T Stem between every slab bars T. 

SPECIAL OPTION 2 CONSTRUCTION NOTES: 
When Option 2 is chosen bottom mat of thickened end 

slab reinforcing is not required. Use the same top mat 
as shown on the Thickened Slab End Details sheet. 

Placing panels adjacent to expansion joints and bent 
centerlines prior to completing interior panel 
placement is recommended. Saw cutting panels to fit is 
acceptable when approved by the Engineer. Minimum 
distance from a saw cut edge to a panel strand is 1 ½". 

Do not extend the longitudinal panel reinforcement 
into the cast-in-place slab. 

Top flanges of beams and girders on skewed bridges 
must be modified as shown on this drawing. The 
Contractor is responsible for coordinating this 
modification with the beam fabricator prior to 
submitting shop drawings for approval. 

Fabricator may optionally skew the whole end. When 
electing to skew whole end, girder end details and 
bearing type at conventional interior bent must be 
changed to use condition at abutment. Fabricator must 
coordinate change in bearing type, bearing centerline 
location, and dowel location with Engineer and 
Contractor. Show appropriate changes on girder and 
bearing shop drawings. 

Bending of anchor studs of expansion joints shown on 
standards AJ, SEJ-A and SEJ-S(O) is permissible if 
necessary to clear top of end panels. The Contractor 
is responsible for coordinating modifications with the 
joint fabricator. Submit shop drawings for approval 
when modifications to expansion joint hardware are 
made. 

Bedding strips under skewed end panels must conform 
to the requirements of Item 422 except their minimum 
compressive strength must be 60 psi. 

Provide Bars AA, G, K and OA from standard IGTS 
in the slab. 

controlled joint@ I •I 
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2'-6" 
1 

Inverted-tee stem 
1 

See elsewhere 
for additional 
reinforcing 
not shown. 

-i-

lNVERTED-T BENT 
Panels against inverted-tee stem 

2'-6" 

End panel (24 
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~ i <i_ Beam flange ~----------------r ~ i ~;.... -- - 1· -----

~ ±::t::j:::t1===;~~=-=+L=+t-+=--r=rr-
"' , I, ,,- Bar U @ -::: ~ ~ lJ_1__.-~=-~'.'._'.'.....:::::::~---t,-r7 ~ 

'-----1---J------t-- Transverse - ...... 
"- ::: ~ reinforcing "-

t ~ ~ 
0: "' -
- I ::§;! 

1 ~ It Longitudinal I .2 ~ reinforcing / 
f~ A 

3 <ii _ _j_-4---t---<;-- Bar U ~ A 
I 

, , I - -
'?~ - \ I -

; '~ t=-n- - -'C,~,:m~""': n: 

CD 

3'' Max Transverse reinforcing at 6" Spacing 3'' Max 

0, 
C: 
C 
'--- ~ 
0 Q. 
"- C>. 

.:: t:: 
~ ~ ., --
V) t:: 
'--- ., ., ·---, 
~ 0 
V) '---
c: Q. 

~ 
I--

c---
~ 

~ 

~ 

"' 

1 ½" Min 1 ½" Min 
Panel length (8'-0" Max, 2'-10" Min) 

TYPICAL NON-SKEWED PANEL PLAN 

Longitudinal 
panel 
reinforcing 

Bar u@ 

Ci) At connection with cast-in-place 
slab, extend longitudinal panel 
reinforcement J'-0" (+2'',-0") 
past panel end. Alternatively, 
provide (#3) x 2'-0" dowels 
at 6" Max Spacing and extend 
dowels 1'-0" past panel end. 

0 Four loops required per panel. 

0 Four loops required per panel. 
¾" or ½" strands may be used. 

0 Normal dimensions must 
be used on spans with 
parallel beams. Maximum 
and Minimum dimensions 
apply only to spans with 
flared beams. 

Debond all strands less than 
3.5' long between panel edges. 
For strands greater than 3.5' 

option to debond 2 or fewer flange 

3'-9" Min 

long, the Fabricator has the I [ <i. Beam T Longitudinal 

~~:Onn~se:r:t~a~':!~"Jd aF~ ebaacrh -·15'7~--------r----- 7 ~ 
If II ./ / ~ 

l /) 

"I "' C: 
~ --

~ 

i:o 

0 See Normal Grading Detail on 

Transverse reinforcing 

PCP standard for lap requirements 
and bedding strip dimensions. 
Some laps shown in tables cannot 
utilize all bedding strip widths. 

0 One Splice allowed per panel. No 
more than two sheets of WWR are allowed. 

0 Provide (#4) bars under transverse 
reinforcing, JO Spaces at 4" = 3'-4". 
Omit for S degree (1:12) skew and smaller. 

0 End Cover 2 ½" Max, 1" Min. 

0 Recess strands on indicated panel 
edge in accordance with Item 424. 

(.'sl_,.,.,.,,... 

<:9, 
'o.-, 

o.,... --1+-• ()'?9 
"t+ "'"' 6',, 

2'' 11 

<i. Beam flange 

0 II 

3'-9" Min 

C: 
0 
~ .;:N 

~ ~ 
·---, -
~ ' -:-~ 
C: + 

'cij ~ 
'--- ,,., 
~I~ V) Q. 
C: C>. 

"'I--'--- ~ 
I--

~IC: ~ i 
\0 ' 

' \0 ;._, 

@ At the fabricator's option, Bars U may be placed 
parallel to transverse panel reinforcing with 
horizontal legs in plane of transverse panel 
reinforcing. 

@ Use length of indicated panel edge as panel 
width for purpose of determining type of 
transverse reinforcing. 

TYPICAL SKEWED END PANEL PLAN 

@ Timber form work permissible this edge. 

Longitudinal 
reinforcement 

(Only to be used with details shown elsewhere in the plans.) 

ii~ 
0, 
C: 

~ 
-~ -~ "' -2 ~ ~ 

C:' i:o ·o:;. f'\I 
' '--- '< ~ - "' :g ~ -C: 

ii :: 'o 
::, \0 ;: 
C: ~ 
0, "' .; 
C: C: 0 

"' ...J 
Cl.. 

~I~ 
Lr)I ..... 

TABLE A l 4 )C 5) TABLE B l4)l5 

Beam Normal Min Max Top Flange Width Normal Min 
Type (In.) (In.) (In.) (In.) (In.) 

A 3 2½ 3½ 11" to 12'' 2¾ 2½ 

B 3 2½ 3 ½ Over 12'' to 15" 3 ¼ 3 

C 4 3 4 ½ Over 15" to 18'' 4 3 

IV 6 4 7 ½ Over 18'' 5 3½ 

VI 6 ½ 4 ½" 8 ½ 

U40 - 54 5 ½ 5 ½ 7 

Tx28-70 6 5 7 ½ 

XB20 - 40 4 3 4 ½ 

XSB/2 - 15 4 3 4 ½ 

GENERAL NOTES: 
Provide Class H concrete for panels. Release strength f'ci=3,500 psi. 

Minimum 28 day strength f'c=S,000 psi. 
Provide ¾" chamfer along bottom edge of panel on beam side. 
Do not use epoxy-coated reinforcing steel bar or strand in panels. 
Remove laitance from top panel surface. 

Max 
(In.) 

2¾ 

3¼ 

4¾ 

6 ¼ 

Finish top of panel to a roughness between a No. 6 and No. 9 concrete 
surface profile, inclusive, as specified by the International Concrete Repair 
Institute (!CR[). 

Shop drawings for the fabrication of panels will not require the Engineer's 
approval if fabrication is in accordance with the details shown on this 
standard. 

A panel layout which identifies location of each panel must be developed 
by the Fabricator. Permanently mark each panel in accordance with the 
panel layout. A copy of the layout is to be provided to the Engineer. 

TRANSVERSE PANEL REINFORCEMENT: 
For panel widths over 5', use ¾" or ½" Dia (270k) prestressing strands with 

a tension of 14.4 kips per strand. No splice required 
for wires parallel 

~ 
/f'-,_ t r to strands (transverse 

½- +=a== ft ft ft ft panel reinforcement) --

C.fer along bottom edge of panel on beam side 

<i_ Panel and <i_ transverse reinforcing 

~ 
l~I ~-------- Contractor must coordinate necessary 

adjustment to stud connector placement 
with panel and steel beam fabricators. 

For panel widths over 3'-6" up to and including 5', use ¾" or ½" Dia 
(270k) prestressing strands with a tension of 14.4 kip per strand. Optionally, 
(#4) Grade 60 reinforcing bars may be used in lieu of prestressed strands. 

For panel widths up to 3'-6", use (#4) Grade 60 reinforcing bars (prestressed 
strands alone are not allowed). 

Place transverse panel reinforcement at panel centroid and space at 6" Max. 

LONGITUDINAL PANEL REINFORCEMENT: 

2'-0" Max 

9" Min 

6" 
Min 

1 ½" Rad 
(Typ) 

I 

2'-0" Max 

J'-4" Min 
12'' 

Min 

SECTION A-A 
(Not showing supplemental #4 bars 

for skewed end panels.) 

Panel length 

(Typ) 

2'' I 2'' 6" fI'il!l 
Min Top of panel 

----·····[::c:,i"~:;,, ____ ' "' 
BARS U (#3) 0 

Panel length = 5'-2'' or greater 

(Typ) Top of panel ------. 

3''13'' 12'' 

Min ~ 
st 

- be continuous / 

Any of the following options may be used for longitudinal panel 
reinforcement: 

WELDED WIRE 
REINFORCEMENT (WWR) 

SPLICE DETAIL 0 

<i. Beam--, 

'-
See Span Details for beam spacing 

Panel width varies (Max =9'-6") 

r<t. Beam 

., 1. (#3) Grade 60 reinforcing steel at 6" Max Spacing. No splices allowed. 
2. ¾" Dia prestressing strands at 4 ½" Max Spacing 

(unstressed). No splices allowed. 
3. ½" Dia prestressing strands at 6" Max Spacing (unstressed). 

No splices allowed. 

~ 

"' 
t Beam ___j 
flange j 

Bars U 

STEEL BEAMS 

See Span Details for dimension 

Panel width varies (Max = 9'-6") 

PRESTRESSED CONCRETE 
BEAMS OR GIRDERS 

Typ unless noted otherwise 

!--- <i. Beam Flange 

5'-4 ½" for U40 beams 

5'-11 ½" for U54 beams 

--;..,· 
~ <ijv 
~ -.:i • s <t ....... :::::.:-'"' 

~ 
3 

4. Deformed Welded Wire Reinforcement (WWR) (ASTM A/064) providing 
0.22 sq in per foot of panel width. Wires larger than D 11 not permitted. 
Provide transverse wires to ensure proper handling of reinforcing. One 
splice per panel is allowed. See WWR Splice Detail. 

No combination of longitudinal reinforcement options in a panel is allowed. 
Place longitudinal panel reinforcement above or below transverse panel 

reinforcement. Must be placed above transverse panel reinforcement for 
skewed end panels with supplemental (#4) reinforcement. 

,. ~:.. 
-;, 

-- ~-;.~ 
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See Table A Outside edge 
of beam flange 

3 ½" (Typ) 
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End of Bridge Rail 
for payment 

Ci. Thrie-Beam 
Terminal 

CoooK,o,l 

4 

5(#4) 

,.... .... 
Field bend 
reinforcing 

I. 
as necessary 
to maintain 
1" cover 
at taper 

II Z' 

Wingwall Length 
(Varies) 

5'-0" Min 

~ . 

. 
r-------------------,r--------------------

'l 

Concrete Panel Length Concrete Panel Length 

Same as Slab Same as Slab 

Jt Opening Jt Opening 

! 1 [ lntermed · 

F
V.," Min Joint (Se' Date Wall e eta,!) 

X 

I 

I 

~ 

Opening 

1f 
/ 11 Form to here. 

cr{-1- I I Tool V groove .. 
~----+- Construction Joint 

or Controlled Joint 

_\::;•,:;:·_: :_'·<tijlf <> _, :: ··- ,_;:.-::::·;-4 ~::;:·_:- '.;;,I 1::::;..:~_::;:-,:- '/::":_-::;..:•:~::;:'.:-'.'/ill(;:·.:-.'.~:::_.::;..:.·_ -- '.~-:::_.::;4 ::_.::;-'-·~::;:·:. ,_; __ _-::_.:·;_..:~: 
Intermediate Wall INTERMEDIATE WALL JOINT DETAIL 

' ,__ 
' 

---

Limits 
of Abut 
Wingwall 

-_J;'-

R(#4} --

•::, 

LlA/1//#Al 

Top of Abut 
Wingwa/1 

Z' 

I I 

AT ABUTMENTS 

~ ~ Z' 

I I Same as Slab 

I 
I Joint Opening 

-·---------- ------ ------

1

1 I 2" 

......,.._ 
I - I 

AT BENTS WITH SLAB EXP JOINTS 

ROADWAY ELEVATION OF RAIL 

-·:.-- ,- -

I ¼" Min 
5(#4) - R(#4) --

I ¾" Max 

------ ------ --- --- ... -------------------------------- ... ---------------------------------

I I 

all 

Joint (See Detail) Construction Joint 
or Controlled Joint Provide at all interior bents without slab expansion joints. 

......,.._ 
I - I 

AT BENTS WITHOUT SLAB EXP JOINTS 

0------: 

If_ 5 - 1" Dia holes and 2 ½" Dia x 2" deep recesses. Form or core holes and recesses. 
Percussion drilling is not permitted. Ad1ust placement of reinforcing steel as necessary 
to avoid bolt holes and recesses. Bolt recesses are only required when pedestrian 
sidewalks are adjacent to back of rail. Tighten the 5 Terminal Connection Bolts in a well 
distributed pattern so to prevent damage or distortion of the Thrie-Beam Connection and 
the MBGF Transition. Cut bolts off after installation so as to extend no more than ¾" 
beyond nut. Paint ends of cut-off bolts with Zinc-rich paint. 

'1L] 

ldc:=f--, 

3 '¥,~·-~ 

~---

~~~ 
:c: 

Ci. Thrie-Beam 
Terminal 

-~I~ l: :;; 
I...., "i:.: 
<LI "' Q::, 

CoooeM j_ 

0 

1'-8" 

T 

Hr(]) 

------ ,-------- ✓~-7------®- ------(r---

© 
11 

l 

Top of Abut 
Wingwall ----<f---

"'~ I- ~1 cp I 

1 I 
1 I 
1 I 
1 I 
1 I 
1 I 

Approach 
Slab or CRCP 

½" Rebonded 
recycled tire rubber 

·' 

Vertical Taper 

3'-0'' 

3'-6" 

I 

End of Back of 
Rail Offset 

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT SECTION ELEVATION 

'i. Concrete Rail Footprint~ 

Outside Edge Outside Edge 
of Slab or of Slab.-----._, 
Abut Wingwall] I 

Ii 
51 

b I--- Ci. Concrete Rail Expansion Joint. Location of Rail Expansion 
a . i Joint must be at the intersection of Ii Slab Expansion Joint, 

7xpa~ Ci. Rail Footprint and perpendicular to slab outside edge. 
a,nt 

1 
\ 

;[ ---
"' a:: 

, ' Cross-hatched area must have ~, I~ \ W Preformed Bitumuminous 
Fiber Matenal under concrete 
rail, as shown. 

0) Terminal Connectors and associated hardware are 
to be paid for under the Item "Metal Beam Guard 
Fence". Attach Metal Beam Guard Fence Transitions 
to the bridge rail and extend along the embankment 
unless otherwise shown in the plans. 

@ Increase Z' for structures with Overlay. 

0 Back of rail offset may, wit/1 Engineer's approval, 
be continued to the end of the railing. 

@ Place 4 additional Bars R(#4} 3'-8" in length inside 
Bars 5(#4) and centered 2'-0" from end of rail 
when Terminal Connections are required. 

TERMINAL CONNECTION DETAILS 

:1,\·' 
-.:-'\ -i1\..,' 
~ -<.i ······--

~-J''v .. ···· $ ~ _.· t~ :CE?T:_ ~ ·.~, 

~ :::, 
::: 
= :: 75500 

-;:. 

l = = 
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T 
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V, 
._ 
"' ca 
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I 

~ 

"' 

;:..t"' 0 ~ 
6 ~ _10 l 

9 
"' 

l'-2 ½" 

7 ½" -;7 
l'-0" I 

I" R or -rnNominal 
Chamfer -.,. Face of Rail 

R/#4) I l(C 

9 

I½" 

(Typ) 

1 ½" 
(Typ) 

4 ¼"0 

WU(#4} 

,f 
Approach 
Slab 
or CRCP 

"' Q 
V, 
._ 
"' ca 
0:: 

I 

~ 

" 

V, 

::: 
<1J 
Q 
V, 

-.;; 
:, 
0-
LU 

Vertical 
Reinforcing Steel 

0 
½" Rebonded 
recycled tire rubber 

ON ABUTMENT WINGWALLS 
OR CIP RETAINING WALLS 

"' Q 
V, 
._ 
"' ca 
0:: 

I I" R or 
~ Chamfer ~ 

"' 
i'::, 
' 
~ 

0 t: v 

9 ~ 
"'0 j 

6 ~ 

R(#4) 

1 ½" 

' "' 

l'-2 ½" 

7 ½" 7" 

I 
l'-0" 

I 

i------- Nominal I Face of Rail 

5(#4} 

U(#4) 
~ 

+-------"° 

ON BRIDGE SLAB 

<1J 
Q 

V, 
._ 
<1J 
ca 
0:: 

I 

Ss 

" 

V, 

::: 
<1J 
Q 
V, 

-.;; 
:, 
0-

LU 

" i 

(l) Increase 2" for structures with Overlay. 

@ 5 ¼" when vertical reinforcing has closer 
clear cover over horizontal reinforcing in 
abutment wingwalls or retaining walls on 
traffic side of wall. 

@As an aid in supporting reinforcement, 
additional longitudinal bars may be used 
in the slab with the approval of the Engineer. 
Such bars must be furnished at the Contractor's 
expense. 

0 Top longitudinal slab bar may be adjusted laterally 
3" plus or minus to tie reinforcing. 

@ No longitudinal wires may be within upper bend. 

@Bend or cut as required to clear drain slots. 

@space U/#4) bars at 4" Max when end region of panel 
length is less than 6'-0" to side slot drain. Space 
U(#4) bars at 6" Max when end region of panel length 
is 6'-0" and greator to side slot drain. 

SECTIONS THRU RAIL 
® 

Inst a/led bar 
may rest on top 
of slab or wall 

0 
~ 
c:, 

' "' 

~ 

2 ½" Dia 
Bending '2' 
Pin ~ 

~ 
c:, 

' "' 

~ 

~l~] ~n (l) 
4~ ~ 

" ~ ~ 

BARS S (#4) BARS U (#4) 

Bars 5 Spa ~ 2'' 

(Typ) l 
6" Max Spa 

R(#4}-~ 

Slab Expansion 
Joint or I---~- ............. I.I ............ I 
Intermediate 

Wall Joint~-----Dr==r==f :::1===i===1---r--f---1---1---f---f ---1-=-rtfrf "l:=r=r-1---1---1---1---r--1---1---1-1 
•I• I• I• 11 5(#4) 

~ 
I I I Ill 11111111111 
I r 'l 11 11 r ' r '_l_"l 

I lt-Hi7 ri1T 111111 

3'-0" Min I U(#4) ~ L L#4) at 6" Max _2'_' _ _1 
end region of 

1 1 

(Typ) 

1 1 
panel length 1

, • • 2'-0" • 6'-0" Min , , 2'-0" • 
with side I J Slot Slot 
slot drains---~ 

OPTIONAL SIDE SLOT DRAIN DETAIL 
Note: Side Slot Drains may be used where shown elsewhere on 
the plans or as directed by the Engineer. Drains should not 
be placed over railroad tracks, lower roadways, or sidewalks. 
When this rail is used as a separator between a roadway surface 
and a sidewalk surface, side drain slots will not be permitted. 

2'' 

(Typ) 

~ 
c:, 
_, 

3 ¾" Dia 
Bending 
Pin 

4 ¾" 

BARS WU (#4) 

R(#4) I I<., 

Adjust bottom 
bars R(#4) 
as required 
to maintain 
2'' cover 
over slots. I I " 

Field bend or 
cut bars 5(#4) as 
required at slots. 

" i ~I"' 0 C: 

tn ·c 
~ ~ 

SECTION THRU 
OPTIONAL SIDE SLOT DRAIN 

Installed bar 
may rest on top 
of slab or wall 

0 
~ 
c:, 

' "' 

® 
~ 

"' 

V) 

::: 
"' Q 

V, 

-.;; 
:, 
0-

LU 

¾" Min 

½" Max 
~ 

~ 

¾" Min 

" 

V) 
()J 
v 
<1J 
Q 
V, 

-.;; 
:, 
0-
LU 

I ½" Max 

0 
~ 
c:, 

' "' 

~ 

OPTIONAL WELDED WIRE 
REINFORCEMENT (WWR) 

DESCRIPTION 

Minimum /Cumulative 
Total) Wire Area 

Minimum 

Maximum 

Maximum Wire 
Size Differential 

LONGITUDINAL WIRES VERTICAL WIRES 

1.067 Sq In. 0.267 Sq In. per Ft 

No. of Wires Spacing 

8 4" 

JO 8" 

The smaller wire must have an area 
of 40% or more of the larger wire. 

-:,.. .... ,.-_ .. 
~-\J ...._......;,~ 

_. .... , .. ,, . 
~ Q_.J _:/-:CE?1"::-: ~.~:
;; r 

11 7 5 5 0 0 
~ 

~ I ,. 
,,., t~1T', oot·: ' · · · 

t 
~ 
::t 

... ~-
" 

~ =-~-·---· ---··-
~ . , .... :/ 

CONSTRUCTION NOTES: 
This railing may be constructed by the slipform process 

when approved by the Engineer, with equipment approved 
by the Engineer. Provide sensor control for both line and 
grade. Tack welding to provide bracing for slipform 
operations is acceptable. Welding may be performed at 
a minimum spacing of 3 ft between the cage and the 
anchorage. It is permissible to weld to bars U, WU and 5 
at any location on the cage. If increased bracing is needed, 
provide additional anchorage devices and weld in the upper 
two thirds of the cage. Paint welded areas on epoxy coated 
and/or galvanized reinforcing with an organic zinc rich paint 
in accordance with Item 445 "Galvanizing". 

If rail is slipformed, apply an heavy epoxy bead I" behind 
toe of traffic side of rail to concrete deck just prior to slip 
forming. Provide a ¾" width x ¼" tall heavy epoxy bead with 
Type //I. Class C or a Type V epoxy. 

The back of railing must be vertical unless otherwise 
shown in the plans or approved by the Engineer. 

MATERIAL NOTES: 
Provide Class "C" concrete. Provide Class "C" (HPC) if 

required elsewhere. 
Provide Grade 60 reinforcing steel. 
Epoxy coat or galvanize all reinforcing steel if slab bars 

are epoxy coated or galvanized. 
Deformed Welded Wire Reinforcement /WWR) (ASTM AJ064) 

of equal size and spacing may be substituted for Bars U 
and WU unless noted otherwise. Deformed WWR 
(ASTM A/064) may be substituted for Bars R and 5, as 
shown. Combinations of reinforcing steel and WWR or 
configurations of WWR other than shown are permitted if 
conditions in the table are satisfied. Provide the same 
laps as required for reinforcing bars. 

Provide bar laps, where required, as follows: 

GENERAL NOTES: 

Uncoated or galvanized ~ #4 = J'-7" 
Epoxy coated ~ #4 = 2'-5" 

This rail has been successfully evaluated by full-scale 
crash test to meet MASH TL-4 criteria. This rail can be 
used for speeds of 50 mph and greater when a TL-3 rated 
guard fence transition is used_ When a TL-2 rated guard 
fence transition is used, this rail can only be used for 
speeds of 45 mph and less. 

Do not use this railing on bridges with expansion joints 
providing more than 5" movement. 

Rail anchorage details shown on this standard may require 
modification for select structure types. See appropriate 
details elsewhere in plans for these modifications. 

Shop drawings will not be required for this rail. 
Average weight of railing with no overlay is 376 plf. 

Cover dimensions are clear dimensions, unless noted 
otherwise. 

Reinforcing bar dimensions shown are out-to-out of bar. 
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Face of 
clearance 
sign 

L3x3x½ 
(ASTM A36) 

Clearance sign 

I 
'~ 

- -~, 
Strut "B" 

Base PL 

Strut "A"(j) 

_ _l 
Base PL 

½" Dia hole in HSS and ½" x 1 1/s" 
slotted hole in L with ¾" Dia 
x 4 ½" bolt (ASTM F3125 Gr A325) 
with heavy hex nut (ASTM A563) 
and lock washer (Burr Threads) 
(Typ for HSS to L Connection) 

2'-0" 

' ' 
:--- Edge of slab 
: or beam 

Clearance sign 

~

¾" 

!,,I \. /, ease " 

Dir 
o;c- t ectio/7 

,,...ar.,,.-/C 

~ 
"' 

~ 
\0 

~ 
"' 

- ---{ 

1'-0" 

~ 

Strut "B" 

0 
I 

"' 
Strut "A"(j) 

l 
11----- Base PL 

\---- Edge of slab 
or beam 

PLAN OF 
TYPES MOUNT 

PLAN OF 
TYPE N MOUNT 

(Used for skews over 30°) 

1 ¾" ~ 
Strut "A" 7 

Burr 
threads 

(Used for 0° to 30° skews) 

2 ½" ~ Anchor bolt 

projection /Typ) 

T223 rail /Other concrete rails similar) 

----- 2 ~ ¾" Dia x 8'' Anchor bolts. 
See "Cast-In-Place Anchor Bolt 
Options". 0 1 ½" 

6'-9" 

3'-3'' 3'-3" 1 ½" 

I I 
~I 

1 ¼" 
~--+--Anchor PL ½ (ASTM A36) 

See "Anchor Bolt Assembly Details" 

1 ½" 
(Typ) L 3 X 3 X ½ j i I ~1~ 

(ASTM A36) j I !::: 

En 

~ 
;._, 

En 

~ l --u _ i ~ ·----- _____________________________ _ 
---------

Top of concrete slab 
or top of beam 8) 

~ 

L3x3x½ 
(ASTM A36) 

'i_ HSS 3 x 3 x ¼ 

_J 

(ASTM A1085 or A500 Gr B) 
and ¾" Dia anchor bolts 
(ASTM F3125 Gr A325 or A449) 
with heavy hex nuts (ASTM A563) 
and lock washers. 

SECTION 

1 b· I·------------------- -±-----------------------$1 
~ 
C) (84" X 24") • I I 

Sign blank--: I I t I½." Dia Hole /Typ) 

Upper Strut "A"(l 

' I 
Lower Strut "A" Lower Strut "B" 

$! 

"' ~If-- ......................................... =T .............................................. =r ! 
I 

SECTION A-A 

&, 
-' 

"" 

7 5 5 0 0 

,\,.~ .• . ,· ... 

~'\'- ""'':_;r•'· 
:-:,'} '" ... •······--
~ ~J .-· s ~ ,..;-rc::iT;","' ~ ... -. 
~ . '.,\...~• ·--- ..... ;, 

-~ g 
\I 
~/~~~) _D.;:.~~-• - ·--· 

,., 

(j) Locate centerline of Strut A no closer than 12'' from a vertical 
concrete edge. 

0 'i_ ½" Dia x 2" Hexagon socket button head cap screws 
(ASTM A574) with hex nuts. Attach hex nuts to L 3 x 3 x ½ 
by tack welding in two places. Threads must have Class 3A 
fit tolerance in accordance ASME 81.1. Six screws required. 

0 At the Contractor's option fully threaded adhesive anchors 
may be use instead of cast-in-place anchor bolts. Expansion 
anchors are not allowed. Provide adhesive anchors that are 
¾" Dia ASTM A193 Gr 87 or Fl554 Gr 105 fully threaded 
rods with one hardened steel washer (ASTM F436) and one 
regular lock washer placed under heavy hex nut (ASTM A563). 
Embed fully threaded rods using a Type l/1, Class C, D, E, 
or F anchor adhesive. Adhesive anchor embedment depth is 
8". Anchor adhesive chosen must be able to achieve a 
factored bond strength in tension of 2.2 kips per anchor 
(edge distance and spacing must be accounted for). Submit 
signed and sealed calculations or the manufacturer's 
published literature showing the proposed anchor adhesive's 
ability to develop this load to the Engineer for approval 
prior to use. Anchor installation, including hole size, drilling, 
and clean out, must be in accordance with Item 450, "Railing". 

© For decked slab beams topped with a 2 course surface 
treatment and ACP overlay. 

® Anchor bolts to be cast into decked slab beams topped 
with a 2 course surface treatment or ACP overlay. 
Anchor bolts with heavy hex nuts, regular lock washers, 
hardened washers and anchor plate that is embedded in 
the beam will be provided by the beam Fabricator. 

CONSTRUCTION NOTES: 
Install the vertical face of clearance sign plumb unless 

otherwise approved by the Engineer. 

/, 

;i 
~ 

:;:~-

Test adhesive anchors in accordance with Item 450.3.3, 
"Tests". Test 1 anchor per bridge mounted clearance sign 
installed. Perform corrective measures to provide adequate 
capacity if any of the tests do not meet the required test 
load. Repair damage from testing as directed. 

MATERIAL NOTES: 
Galvanize all steel components after fabrication unless 

otherwise noted. 

GENERAL NOTES: 
This standard provides details to mount a vertical 

clearance sign (84" x 24") to bridges. Rail Types T631, 
T631LS, PRl 1, PR22 and PR3 are not accommodated. 

The Engineer will furnish the clearance to be shown 
on the sign. 

See Bridge Layout for sign location and mounting type 
(Type N or 5). 

Cost of furnishing, installing, relocating or removing 
a clearance sign, including structural steel for sign 
mount, is included in unit price bid for Item 644, "Small 
Roadside Sign Assemblies". 

One Sign Blank (84" x 24") is 14 SF. 
Average steel weight for one complete Type N Mount 

is 219 Lb. 
Average steel weight for one complete Type 5 Mount 

is 233 Lb. 
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1 ¾" 

Strut "A" 

1 ¾" 

Strut "A" 

1 ¾" 

Strut "A" 

Strut "B" 

Closure PL ¼ 
required (ASTM A36) 

£ HSS 3 x 3 x ¼ 
(ASTM AJOBS or ASOO Gr B) 

t ½" Dia Hole 

0 

FOR T411 AND 
C411 RAIL TYPES 

Closure PL ¼ 
required (ASTM A36) 

¼ 

'i_ HSS 3 X 3 x ¼ 

13 
Base PL I" 
(ASTM A36) 
See Base 
Plate "X" 
Detail. 

(ASTM AJOBS or A500 Gr B) 

¼ 

t ½" Dia Hole 

]] 
0 

FOR T221, C221, T222, T223, C223, 
T401, T402, C402, T551, T552, 

TBOHT, TBOSS AND SSTR RAIL TYPES 

UPPER STRUT DETAIL 
FOR (TYPE S MOUNT) 

(Used for skews over 30°) 

Closure PL ¼ 
required (ASTM A36) 

'i_ HSS 3 x 3 x ¼ 

Base PL I" 
(ASTM A36) 
See Base 
Plate "Y" 
Detail. 

(ASTM AJOBS or A500 Gr B) 

¼ 

t ½" Dia Hole 

2'-1 ¾" 

7 ¾" 

LOWER STRUT DETAILS 
FOR (TYPE S MOUNT) 

(Used for skews over 30°) 

]] 
Base PL I" 
(ASTM A36) 
See "Base 
Plate "Y" 
Detail. 

1 ¾" 

Strut "A" 

1 ¾" 

Strut "A" 

Closure PL ¼ 
required (ASTM A36) 

l HSS 3 x 3 x ¼ 
(ASTM AJOBS or A500 Gr B) 

¼ ----··B 
'i. ½" 
Dia Hole 

0 

FOR T411 AND 
C411 RAIL TYPES 

Closure PL ¼ 
required (ASTM A36) 

Base PL I" 
(ASTM A36) 
See Base 
Plate "X" 
Detail. 

t HSS 3 x 3 x ¼ 
(ASTM A1085 or A500 Gr B) 

¼ 

'i. ½" 
Dia Hole 

0 

]] 
Base PL 1" 
(ASTM A36) 
See Base 
Plate "Y" 
Detail. 

FOR T221, C221, T222, T223, C223, 
T401, T402, C402, T551, T552, 

TB0HT, TB0SS AND SSTR RAIL TYPES 

UPPER STRUT DETAIL 
FOR (TYPE N MOUNT) 

1 ¾" 

Strut "A" 

Strut "B" 

(Used for 0° to 30° skews) 

Closure PL ¼ 
required (ASTM A36) 

t HSS 3 x 3 x ¼ 
(ASTM AJ085 or A500 Gr B) 

¼ 

'i. ½" 
Dia Hole 

1'-1 ¾" 

J'-1 ¾" 

]] 
Base PL I" 
(ASTM A36) 
See Base 
Plate "Y" 
Detail. 

LOWER STRUT DETAILS 
FOR (TYPE N MOUNT) 

(Used for 0° to 30° skews) 

0 At the Contractor's option fully threaded adhesive anchors may be use instead of cast-in-place 
anchor bolts. Expansion anchors are not allowed. Provide adhesive anchors that are ¾" Dia 

6" 

ASTM A/93 Gr 87 or F/554 Gr 105 fully threaded rods with one hardened steel wasl1er (ASTM F436) 
and one regular lock washer placed under heavy hex nut (ASTM A563). Embed fully threaded rods 
using a Type III, Class C, D, E, or F anchor adhesive. Adhesive anchor embedment depth is B". 
Anchor adhesive chosen must be able to achieve a factored bond strength in tension of 2.2 kips 

ex, 

" 

" 

~ 

r-~ 
"' 

1 ¼" 

3" 3" 

3 ½" 1 ¼" 

'i. 1 ½" Dia 
Hole 

1-l',d' Dia 
Holes (Typ) 

per anchor (edge distance and spacing must be accounted for). Submit signed and sealed 
calculations or the manufacturer's published literature showing the proposed anchor adhesive's 
ability to develop this load to the Engineer for approval prior to use. Anchor installation, 
including hole size, drilling, and clean out, must be in accordance with Item 450, "Railing". 

@ Adjust length to accommodate edge of slab to back of rail for specific project conditions and to 
help plumb the vertical face of clearance sign. 

0 Hole reqwred to drain zinc from base plate during galvanizing. 

9" 

· • 1: 6 l • ·I' "I · 
I 

~ Anchor PL ¾ 
(ASTM A36) 

~ _ [ · I C Anchor PL ¥, 'tcti-k- -.. ~ """ M6)" 

~ \. ____ ::,.,__ 
1-l',6" Dia Holes 

PLAN OF ANCHOR PLATE 

6" 

1 ¼" 3 ½" ¼" 

; ; . <i_ ¾" Dia 

~

I Anchor Bolts 

Anchor PL ¥, 
(ASTM A36) Tack two 

places 
(Typ) 

ELEVATION 

PLAN OF ANCHOR PLATE 

9" 

1 ½" I 6" I ) ½" ·1 · . • ·1 • 
<i_ ¾" Dia 

I ill1 I Anchor Bolts 

Anchor PL ¾ _/ iill Z, ; <Tack two (ASTM A36) 
places 
(Typ) 

ELEVATION 

ANCHOR BOLT ASSEMBLY DETAILS 0 ANCHOR BOLT ASSEMBLY DETAILS 0 
(Used on Base Plate "X" with T411 and C411 rail types.) 

6" 

" 
ex, 

" 

~ 

(- ~ 
"' 

~ 

1 ¼" 

3" 3'' 

3 ½" 

©-1--€) 
I 

1 ¼" 

r 'i. HSS 3 x 3 x ¼ 
(ASTM AJ085 or A500 Gr B) 

l¾o" Dia 
Holes (Typ) 

Base PL I" 
(ASTM A36) 

BASE PLATE "X" DETAIL 
'"\;. 

'S'\;_ ,;c 
~ ,(; 
~ 1:J _,• 

(Used on Base Plate "Y" and with Tl F, T2P, C2P, 
TJW, CJW, T66 and C66 rail types.) 

9" 

4 ½" 4 ½" 

1 ½" I 6" 1 ½" 

{f-1-0:i@fl 
1¾6" Dia 
Holes (Typ) 

Base PL I" 
(ASTM A36) 

t HSS 3 x 3 x ¼ 
(ASTM A/085 or A500 Gr B) 

BASE PLATE "Y" DETAIL 
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7 5 5 0 0 
or threaded rod (ASTM Al 93 Gr 87 ~ ::; 

or F/554 Gr 105) with one hardened tj] = 
washer and one regular lock washer :: , 
placed under heavy hex nut ,;::. 't 

(ASTM A563). Furnish one additional i i • ~ r_:.,-.--, DOt ·: · • r. ··; _ ~-t· 
heavy hex nut for each threaded rod. o:, -:";,------ -- •.• -

1 I ;,, ,,': 

i ---- ! ::1- ·-::; ' ', !"<}•:;/;:, 
-i:_ :u1111111Hir,, -

Tack weld Flush or 1/, 6" Max 

CAST-IN-PLACE 
ANCHOR BOLT OPTIONS 0 
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.Q ' ~-;:;;.._ 
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cu~~ 
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.::: l'TJ,.__ 
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Clo 

£~l: 
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~o 

~I 

1" Clip (Typ) J" Clip (Typ) Closure PL ¼ 
required (ASTM A36) 

<£ HSS 3 x 3 x ¼ 
(ASTM A/085 I

I PL J" (ASTM A36) 
f HSS 3 x 3 x ¼ (ASTM A1085 or A500 Gr B) PL J" (ASTM A36) 

Ir 
[ PL ½ (ASTM A36) ~ 

HSS 3 x 3 x ¼ (ASTM A1085 or A500 Gr B) 

or A500 Gr B) {_!!__ 
B 

[ PL ½ (ASTM A36) ~ 

5 ¾" ¼" . C 

I I II ~1 

~

-<i>-' -

.. '4 ~ f ----------·-·1-·- - -·t 4 (o 

~ 

"" 
~ 

"" 
~ ~ 

0) 

s,-1 "" 

~ 

J 
1 ¾" ]" 6" 

13/i 6" Dia Holes (Typ) 

Strut "A" 0 

Closure PL ¼ 
required (ASTM A36) 

f ¼" Dia Hole 

I¾" 

Strut "A" 

]" 

0 

5 ¾" ¼" . C 

I' I 'II' ~1 

~ ~ 

"" "" &, 

~ ~ 

"° I " 

~ 

J 
13/i 6' Dia Holes (Typ) 

~I ,~r~ 
• I ~ 

~ ~ 

~ 

4L-
1 

¼ ~ 

"' 

0) " i,, " 0) 

I ~ 

~ 

"' 
-~ 

~ 
PL ½ (ASTM A36) 2 ¼" 

~ 

"' 
7" 

PL J" (ASTM A36) PL 1" (ASTM A36) 

FOR 9" HIGH CURBS 
FOR TlF, T2P, C2P, TlW, CIW, 

T66 AND C66 RAIL TYPES 
FOR TlF, T2P, C2P, TlW, CIW, 

T66 AND C66 RAIL TYPES HSS 3 x 3 x ¼ (ASTM A/085 or A500 Gr B) 

Face of 

UPPER STRUT DETAIL 
FOR (TYPE S MOUNT) 

(Used for skews over 30°) 

0 [ ¾," Dia x 2" Hexagon socket button head cap screws (ASTM A574) with hex nuts. Attach hex 
nuts to L 3 x 3 x ½ by tack welding in two places. Threads must have Class 3A fit tolerance 
in accordance ASME 81.1. Six screws required. 

0 At the Contractor's option fully threaded adhesive anchors may be use instead of cast-in-place 
anchor bolts. Expansion anchors are not allowed. Provide adhesive anchors that are ¾" Dia 
ASTM AJ93 Gr 87 or FJ554 Gr 105 fully threaded rods with one hardened steel washer (ASTM F436) 
and one regular lock washer placed under heavy hex nut (ASTM A563). Embed fully threaded rods 
using a Type 111, Class C. D. E. or F anchor adhesive. Adhesive anchor embedment depth is 8". 
Anchor adhesive chosen must be able to achieve a factored bond strength in tension of 2.2 kips 
per anchor (edge distance and spacing must be accounted for). Submit signed and sealed 
calculations or the manufacturer's published literature showing the proposed anchor adhesive's 
ability to develop this load to the Engineer for approval prior to use. Anchor installation. 
including hole size, drilling, and clean out, must be in accordance with Item 450, "Railing". 

I¾" 
2 ½" - Anchor bolt ~ 

Strut "A"l 
Burr 
threads ~-;~~:~:; 1 -I 

~1 ◄I.W---
1 ¼" 

.-...1~ 

t:: 

projection (Typ) 

n 
2 - ¾" Dia x 8" Anchor bolts. 
See "Cast-In-Place Anchor Bolt 
Options". 0 

Top of rail curb 

:; I~l~- l1!191' 

~I~ "'u 

~ 
c::, 

Top of concrete slab. 

UPPER STRUT DETAIL 
FOR (TYPE N MOUNT) 

(Used for O" to 30° skews) --.-------+---1-· w~ ~: ~ 

"' 
--~n: ~ I Ir 

~I ~ -

1--, 

© For decked slab beams topped with a 2 course surf ace 
treatment and ACP overlay. 

@ Adjust length to accommodate edge of slab to back of rail for 
specific project conditions and to help plumb the vertical face 
of clearance sign. 

® Hole required in bottom of HSS to drain zinc during galvanizing. 

® 1 I" curb is for structures with 2" ACP overlay. 

]" 5 ¾" ¼" 

~ 

"' "' 

0) " 
I 

~ 

"' 
-~ 

~ 
PL 1" (ASTM A36) 

SECTION 8-8 

~ ~ 

"' ~ 

"' n
]" 5¾" ¼" 

~ ====t I I 
~ 
-1 

"' "' 

i,, 

$! 

PL ½ (ASTM A36) 

FOR 11'' HIGH CURBS 

I 

dbl 
~ 

PL J" (ASTM A36) 

VIEW C-C 

:$! 

"' 

" &, 

~ 

"' 

•Tr 1 PL J" (ASTM A36) PL ½ (ASTM A36J PL J" (ASTM A36) PL ½ (ASTM A36) 

L3x3x½ 
(ASTM A36) __..J 

[ HSS 3 x 3 x ¼ 
(ASTM A/085 or A500 Gr B) 
and ¾" Dia anchor bolts 
(ASTM F3125 Gr A325 or 
A449) with heavy hex nuts 
(ASTM A563) and lock 
washers. Anchor PL ½ (ASTM A36) See "Anchor Bolt Assembly Details" 

2 - ¾" Dia x 8" Anchor bolts. See 
"Cast-In-Place Anchor Bolt Options".® 

SECTION THRU TJF, T2P, C2P, TJW, CIW, T66 AND C66 RAIL CURB 
Showing sign mount on a 9" high curb. 11" high curb similar. 

L f HSS 3 x 3 x ¼ (ASTM AJ085 or A500 Gr B) 

FOR 9" HIGH CURBS 

VIEW D-D 

L f H55 3 x 3 x ¼ (ASTM AJ085 or A500 Gr B) 

FOR 11" HIGH CURBS 

",;· 
~Y-( 

"'rf.,v f ~:";·_.·,;, :c::::,,:_ _ . 
.... 

:::? 
:::i 

-- 7 5 5 0 0 
\Lr, [lOt··, 
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~~<@sen,>@ 

l___y_10-#9 

~~@•·e;«a@ 
#4 @ 9" Pitch(?) #4 @ 9'' Pitch (?) 

~~#3 @6" Pitch(?) 

~6-#6 

~~"@,.enc, 0 

iY=-- 8 - #7 

~f/p::::s<.=t @ ~ e;«a 0 

l___y_B-#9 
SECTION 

18" DRILLED SHAFT 

Located at bridge 
abutment wingwalls. 

@1 
® 

,::: 
"' -<:: 

V) 

"" ~ 
·;: 
a 
"-
0 

,!'; 
0, 
C: 

"' ..., 

SECTION 

24" DRILLED SHAFT 

Located at prestressed concrete 
slab beam bridges. 

Bottom 0. 
of (8 
cap 

-

SECTION 

30" DRILLED SHAFT 

Located at bridge abutments or 
prestressed concrete 

slab beam bridges. 

Column (reinf not 
shown for clarity) 

Finished I ground .]1 C: 
0 ·c; 

Finished 
ground J 

71T-
Construction l.l..+J.PTTI Construction 

- C: 
'1)"' 
::, Ee 
0-·-

LU Cl ~r~ ~1 
joint ~ 

"-

"' J::: 
V) 

"" ~ 
;: 
a 
"-
0 

,!'; 
0, 
C: 

~I 9 

joint 

See Drilled 
Shaft Sections 

",\J 

SECTION 

36" DRILLED SHAFT 

Located at bridge abutments and 
select bridge bents. 

Column /reinf not 
shown for clarity) 

Dowels (size and number 
same as column reinf). ® 

Drilled shaft 

Construction joint 

I 1,1 1,1,1; See Drilled 
Shaft Sections 

"
'1) 

J::: 
lJ) 

"" ~ 
·;: 
a 

mi sl i - "' ..., 

~14-#9 

c:, 
I 

"' 

SECTION SECTION 

42" DRILLED SHAFT 48" DRILLED SHAFT 

Located at bridge bents. Located at bridge bents. 

ABUTMENTS & WINGWALLS 
INTERIOR BENTS 

DRILLED SHAFT DIA 
EQUAL TO COLUMN DIA 

INTERIOR BENTS 
DRILLED SHAFT DIA 

GREATER THAN COLUMN DIA 

SHORT INTERIOR BENT @) 
DRILLED SHAFT DETAIL 

DRILLED SHAFT ELEVATION DETAILS 

CONSTRUCTION NOTES: 

See Bridge Layout and "Foundation Notes" or "Table of Foundation Quantities", if provided, for 
drilled shaft size, design load, and length required. 

Use these drilled shaft details unless shown otherwise on bridge plans. 

Refer to bridge details for anticipated locations of drilled shaft casing. 

GENERAL NOTES: 

Designed according to AASHTO LRFD Bridge Design Specifications. 

These details have been modifed for the Houston District to facilitate slurry displacement method 
of drilled shaft installation. 

The details shown on this sheet are only applicable for multi-column or multi-drilled shaft bridge 
abutments and bents. These details are not applicable for retaining walls, sound walls, and sign 
structures. Drilled shaft details shown on this sheet maybe referenced by engineer for footings on 
drilled shafts. Refer elsewhere in plans for footing details. 

Drilled shaft details for drilled shafts exceeding 60" diameter are shown elsewhere in plans. 
Drilled shafts exceeding 30" diameter shall have a minimum of 5" clear cover and 1% minimum 
vertical reinforcing steel. 

MATERIAL NOTES: 

Provide Class 55 Concrete (f'c = 3,600 psi), unless shown otherwise. 
Provide Grade 60 reinforcing steel, unless shown otherwise. 
Galvanize reinforcing if shown elsewhere in the plans. 
Provide bar laps for drilled shaft reinforcing, where required, as follows: 

Uncoated or galvanized (#6) - 2'-10" 
Uncoated or galvanized (#7) - 3'-3'' 
Uncoated or galvanized (#9) - 4'-3'' 
Uncoated or galvanized (#11) - 5'-3'' 

Cover dimensions are clear dimensions, unless noted otherwise. 
Reinforcing bar dimensions shown are out-to-out of bar. 

\··· ~',.\ .. 
~ . ~··,' 
~ ''-' .... 

'.V ,;;,, 
f ;3/.-·/:c.c.:-'F.~ ~;:1 i 

~ 
::: 

7 5 5 0 0 ---.--:;, 
~ 

~;.~ 
.,, 
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•·'·-· ... , ... · 

~ 
"' 

SECTION 

54" DRILLED SHAFT 

Located at bridge bents. 

#4 @ 9" Pitch 0 

9 
"' 

SECTION 

60" DRILLED SHAFT 

Located at bridge bents. 

(j) Refer to drilled shaft section for spiral size and pitch. 

Q Provide one and half flat turns top and bottom. 

G) Min extensions into support element 
#6 Bars = 1'-11" 
#7 Bars = 2'-0" 
#9 Bars = 2'-3'' 

@ Min lap with column reinforcement 
#7 Bars = 3'-3" 
#9 Bars = 4'-3'' 

# J1 Bars = 5'-3'' 

@ Min extensions into support element 
#6 Bars = 1'-11" 
#7 Bars = Z'-3" 
#9 Bars = 2'-9" 

@ Refer to bridge details for applicable locations. 
Drilled shafts may extend to the bottom of 
bent caps for "H" heights of 6 ft and less 
(as shown on the Bridge Layout), if approved. 
This option can only be used when the 
drilled shaft diameter equals the column 
diameter. Obtain approval of the forming 
method above the ground line prior to 
construction. No adjustments in payment 
will be made if this option is used. 

0 1'-0" Min, unless shown otherwise on plans. 
2'-0" Min at water crossings, unless shown otherwise on plans. 

@ Projecting reinforcing is to be included in unit price 
bid for drilled shafts. 

@ Dowels are to be included in unit price bid for 
drilled shafts. 
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GENERAL NOTES: 

1, CONTRACTOR SHALL MAKE SURE THAT THE INSTALLATION OF SAFETY 
LIGHT POLES ARE IN CCM>LIANCE WITH THE CURRENT NATIONAL 
ELECTRICAL CODE INECI ANO TxDOT STANDARDS. 

2, CONTRACTOR SHALL GROUND ALL THE PROPOSED SAFETY LIGHT POLES 
IN ACCORDANCE WITH THE CURRENT NATIONAL ELECTRICAL CODE INECI 
AND TxDOT REQUIREMENTS. 

3. CONTRACTOR SHALL CONFORM TO ALL PERTINENT OSHA IOCCuPATIONAL 
SAFETY AND HEALTH ADMINISTRATION> REGULATIONS. 

4, LOCATIONS OF UTILITIES SHOWN ARE APPROXIMATE. IT IS 
CONTRACTOR'S RESPONSIBILITY TO VERIFY AND LOCATE ALL 
UTILITIES !PUBLIC AND PRIVATE> PRIOR TO CCMolENCING CONSTRUCTION. 

S. PROPOSED CONDUITS ARE SHOIIN OUTSIDE THE RAIL FOR CLARITY. 
HOWEVER, THE ELECTRICAL CONDUCTOR AND BARE WIRE ARE 
SLPPOSED TO BE EMBEDDED INSIDE THE RAIL IN 2-INCH CONDUIT. 

===== 

2"PVC 
SCHD 80 
CONDUIT 
OUTSIDE 
THE RAIL 

2"PVC 
SCHD 80 
CONDUIT 
!REFER TO NOTE •SI 

lA·l 
GROI.MD 
MOUNTED 

ITY SAi 40T·8 220·FT. 

SPACING 
!REFER TO NOTE 

, .... ~ 
1·■8 BARE 
2" PVC SCHD 80 

•SI 

PROPOSED ILLlMINAT ION POLE ASSEMBLY 
TYPICAL CROSS-SECTION 

PROPOSED 
ILLlMINATION ASSEMBLY 

ITY SAi 408·812SOW EOJ LED 

REFER TO THE 
TxDOT LIGHTING 

BRACKET 
RWILBI DETAIL 

FOR THE 
MOUNTING PLAN 

FOR POLES 1A·2, 1A·3, 1A·4, Ir lA·S 

====== 

FBP ENTRANCE RAMP I A 

------- --

___ 1A·2 
= = BRACKET - - -

MOUNTED == = 
BEHIND 
THE RAIL 

ITY SAi 408•8 

220-FT. 
SPACING 

!REFER TO NOTE 

, ... "~ 
1 ·•8 BARE 
2" PVC SCHD 80 

-------

•S. I 

z· •vc scHD so ATTACH 1 _114 • RMC _17_1N RD IL IU/Pl 
~~:~~~DR~OIL> \ ALONG THE BEAM FACING TY I llSOW EQI LEO 

INSIDE OF THE BEAM. (ATTACH TO THE BEAM 
FACINC THE ROADWAY> 

\ / 
\ / 

" ,---------u------ BEAM .. JUNCTION BOX L1 B-1 v~ .. RliC TO BE ATTACHED 
TO THE ABUTMENT WALL 

29"-4.S"MIN ij Ci) fi HORIZCLR 5 -

z· RMCJ Tc•ou•o eox 

:::J 
---- ::::: ----r ; a: 

I!,! 

~ 
" 

DETAIL FOR UNDERPASS LIGHT FIXTUIRE INSTALLATION 

::::: ::::: -='=fi7'1----~ 
- - 1A·3 
-- BRACKET 

loC>UNTED 
-- BEHIND 
__ THE RAIL 
lTY SAi 408·8 - -

ELEVATION 

8 
4·•8 XHHW 
1 • ■8 BARE 

PROPOSED SERVICE POLE 
ELC SRV TY A 240/480 
060 INSISSIEISPIOI 

XHHW 
BARE 

lA·S 
BRACKET 
MOUNTED 
BEHIND 
THE RAIL 
!REFER TO 
NOTE •S. > 

•S. 1,-,::::::.,..,._ ITY SAi 408•8 

, ... "~ 
1·•8 BARE 
2" PVC SCHD 80 

, .... ~ 
-""- ~-:,:_-~----::_':_ SEE SHEET 

-.,. --- 2 OF 2 -- ":::::.. ":::::..-: s -

2· ■8 XHHW 
1·•8 BARE 1·•8 BARE 

2" PVC SCHD 80 
6 

2••8 XHHW 
1·•8 BARE 
2" PVC SCHD 80 

2" PVC SCHD 80 

ESTIMATED CONDUIT AND CONDUCTOR RUNS 
ITHIS SHEET ONLY> 

ILLlMINATION ASSEMBLY LOCATIONS ITHIS SHEET ONLY> 

Nl.lillER STATION OFFSET • LOCATION TYPE 
I RAMP•lA I RAloF· lA 

1A•1 ''•59.87 21.s9• RT SB FBP FNT. RAloF ITY SA> 40T·8 1250W EQI LED 

~WIRE Ir COND CONDUIT ER Ir LENGTH LENGTH !FEET> 
RUN IFEETI 

CIRCUIT Nl.lillER 
NO. 8 NO. 8 2"PVC 2"PVC 1•1/4" IBOREI 2" AM BARE INSULT SCHD 80 SCHD 80 Aloi 

A 1 220 440 220 

TOTAL ESTIMATED QUANTITIES ITHIS SHEET ONLY> 

ITEM-CODE DESCRIPTION UNIT SHEET 
TOTAL 

610-6104 IN RO ILIU/Pl TY I llSOW EQI LED EA 1 
610-6198 IN RO IL ITY SAi 408·8 12SOW EQI LED EA 4 
610·62U IN RD IL ITY SAi 40T•8 12SOW EQI LEO EA 1 
618-6046 CONOT. IPVCI SCHD 80 12"1 Lt lft)U 

1A•2 2S•80,6S 22.40' RT SB FBP ENT. RAloF ITY SAi 408-8 12SOW EO> LED A 2 220 440 220 618-6047 CONDT. IPVCI SCHD 80 12"1 !BORED> Lt 55 
1A•3 28•00.65 22.46' RT SB FBP ENT. RAloF ITY SAi 408-8 12SOW EQI LED A 3 220 440 220 618-6066 CONOT. IRMI 11-1/4") LF 50 
1A·4 30•20.65 22.46' RT SB FBP ENT, RAMP ITY SAi 408-8 12SOW EQI LED A 4 220 440 220 618-6070 CONDT, IRMI 12·1 LF 4S 
lA·S 32•40.65 22.48' RT SB FBP ENT, RAMP ITY SAi 408·8 12SOW EQI LED A s 80 160 80 6'0·"""7 ELE CONOR INO. 81 BARE LF 1,110 

LEGEND 

.... PROP RDWY ILLlMINATION ASSEMBLY 

■ PROP GROUND BOX TY A CW/APRON, 122311 J 

-=-:EK! PROP CONDUIT IBORE, PVC SCHD 8011 

lA-3 

0 
• 
0 

181 

IZI 

A 

PROP CONDUIT !TRENCH/EMBEDDED, PVC SCHD 80 

PROP CONDUIT IRMCI 

PROP ILLlMINATION LIGHT 

PROP ELECTRICAL RIM NUMBER 

PROP ELECTRICAL SERVICE 

EXIST ELECTRICAL SERVICE 

EXIST GROUND BOX 

PROP JUNCTION BOX 

PROP RD IL AM IU/Pl 
TY 1 llSOW EQI LED 

POLE DESIGNATION 
POLE • 
CIRCUIT• 
SERVICE• 

25 50 100 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

• 16360 Pork Ten Place, 
Ste. 106 
Houston, Texas, 77084 

~=!!!....:.:.:::;:=..::..;.:=;;;;,,,.==281-206-7495 
281-206-7494 FX 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
ILLUMINATION PLAN 
STA 21•50 TO STA 32•50 

SHEET 1 OF 2 
PROJECT 
NUMBER 
DESIGNED BY: HAA DATE: 5/19/2023 

18-1 31 •45.13 02.29' RT SB FBP ENT. RAMP IU/Pl TY I 11 SOW EQI LED B 6 so 100 so 
A Ir B 7 45 180 45 

620-6008 ELE CONOR INO. 81 INSULATED LF 2,420 
624-6002 GR0lMO BOX TY A 11223111 W/ APRON! 

i 
~ CHECKED BY: Ml "' NC, 

A Ir B 8 ss 220 ss 
EA 1 

628-6045 ELC SRV TY A 240/480 060 INSISSIEISPIOI EA 1 ~'j' • APPROXIMATE OFFSET. DRAWN BY: HAA 
"'~ 
,_:;;- CHECKED BY: Ml ~zL-------------------------------------------------------------------------------------------'------L---....i.-------.....1.-----' 

SHEET NO.: 138 



] 
n 
NC, 

~1 
a,-' 

~~ 

Nt.lilBER 

Hl-6 
18·7 
18•8 

GENERAL NOTES: 

I. CONTRACTOR SHALL MAKE SURE THAT THE INSTALLATION Of SAFETY 
LIGHT POLES ARE IN COMPLIANCE WITH THE CURRENT NATIONAL 
ELECTRICAL CODE <NEC> ANO TxOOT STANDARDS. 

2. CONTRACTOR SHALL GROUND ALL THE PROPOSED SAFETY LIGHT POLES 
IN ACCORDANCE WITH THE CURRENT NATIONAL ELECTRICAL CODE INECl 
ANO TxOOT REQUIREMENTS. 

3. CONTRACTOR SHALL CONFORM TO ALL PERTINENT OSHA IOCCuPATIONAL 
SAFETY ANO HEALTH ADMINISTRATION> REGULATIONS. 

4. LOCATIONS Of UTILITIES SHOWN ARE APPROXIMATE. IT IS 
CONTRACTOR'S RESPONSIBILITY TO VERIFY ANO LOCATE ALL 
UTILITIES <PUBLIC ANO PRIVATE> PRIOR TO COMMENCING CONSTRUCTION. 

S. PROPOSED CONDUITS ARE SHOWN OUTSIDE THE RAIL FOR CLARITY. 
HOWEVER, THE ELECTRICAL CONDUCTOR ANO BARE WIRE ARE 
SUPPOSED TO BE ElieEDDED INSIDE THE RAIL IN 2-INCH CONDUIT. 

FBP ENTRANCE RAMP 1 A 

18·6 
BRACKET ,__ __ ,..TED 

...J 

:J:: 
u 
I-
<( ~~~~===---- BEHIND 
:IE <:=:,-- -

<:=:,-- -
THE RAIL== 

<TY SA 40B-8 - ==:::_-:._-:._---=7 
-1 

-------j 
~----- I 

_F_~RT BEND-PARK WA y - - - ,. 

=====---==-== 

SEE SHEET 
I Of 2 

220-FT. 
SPACING 

<REFER TO NOTE •S.l 

1••8 BARE 

ILLUMINATION ASSElieLY LOCATIONS 

STATION OFFSET • LOCATION 
l RAMP· IA l RAMP-IA 

34•60.65 22.45' RT SB FBP ENT. R..-, 
36•80.98 22.47' RT SB FBP ENT. RAMP 
39•02.70 26.20' RT SB FBP ENT. RAMP 

------ -----~ 
-------1 

====="====I 

220-FT. 
SPACING 

~ XHHW 
1·•8 BARE 

!THIS SHEET ONLY> 

TYPE 

ITY SAi 40B·8 12SOW EOl 
ITY SAi 40T·8 12SOW EOI 
ITY SA> 40T·8 <2SOW EOl 

LED 
LED 
LED 

I 
I 

• APPROXIMATE OFFSET. 

-------
IB-7 
GROUNO 
MOUNTED 

ITY SA 'IOT-8 

220-FT. 
SPACING 

- I 
XH~ 

1·•8 BARE 

END Of RAIL 
STA 38•25.00 

PROPOSED ILLUMINATION POLE ASSElieLY 
TYPICAL CROSS-SECTION 

PROPOSED 
ILLUMINATION ASSElieLY 

ITY SA> '10B·812SOW EOl LED 

IB-8 
GROUND 
MOUNTED 

ITY SA 40T·8 

FOR POLE IB-6 

REFER TO THE 
TxOOT LIGHTING 

BRACKET 
RW<LB> DETAIL 

FOR THE 
MOUNT ING PLAN 

ESTIMATED CONDUIT ANO CONDUCTOR RUNS 
<THIS SHEET ONLY> 

GAO WIRE t, CONO CONDUIT 
NUMBER t, LENGTH LENGTH 

TOTAL ESTIMATED QUANTITIES !THIS SHEET ONLY> 

RUN <FEET> <FEET> 
CIRCUIT NUlieER 

NO. 8 NO. 8 
2· 

PVC BARE INSULT SCHO 80 

ITEM-CODE DESCRIPTION 

610-6198 IN 110 ILITY ~l 40B•8 1250W t.01 LED 
610-6214 IN RD ILITY SAi 40T·8 1250W EO> LED 

B 9 295 590 295 618-6046 r-rwnu1T PVC c;.r-wn An 12·1 
B 10 220 440 220 620-6007 ELE CONOR <NO. 81 SARE 
B II 220 440 220 620-6008 ELE CONOR <NO. 81 INSULATED 

UNIT 

EA 
EA 
LF 
LF 
LF 

-•.;,,..,,. 
-✓✓. 

~~ 
'y 
~ 
-;:. 

LEGEND 

.... PROP RDWY ILLUMINATION ASSElieLY 

■ PROP GROUND BOX TY A CW/APRON, 12231 ll 

~ PROP CONDUIT IBORE,PVC SCHD 8011 

lA-3 

0 
• 
0 

181 

IZI 

... 

REV. 

PROP CONDUIT ITRENCH/ElieEDDED, PVC SCHD 80 

PROP CONDUIT IRMCl 

PROP ILLUMINATION LIGHT 

PROP ELECTRICAL RUN NUMBER 

PROP ELECTRICAL SERVICE 

EXIST ELECTRICAL SERVICE 

EXIST GROUND BOX 

PROP JUNCTION BOX 

PROP RO IL AM IU/Pl 
TY 1 11 SOW EO> LED 

POLE DESIGNATION 
POLE • 
CIRCUIT• 
SERVICE • 

0 25 50 

SCALE: 1 "= 1 00' 

100 

DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

=--=-..;._----:---:--:,~:-;,:-::-::--;-:-=-::::7":"':~-----t Progressive ~~~~o 16rk Ten p I ace, 

SHEET 
TOTAL 

I 
2 

735 
I.):> 

1.,,u 

Tnd&• Tt ■ •• ......, ~~~~;g~~ 7 ~~5as, 77084 
Z,,-.-,t~ 281-206-7494 FX 

F RM RGI TRAT ON uF-949 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
ILLUMINATION PLAN 

STA 32•50 TO END PROJECT 
SHEET 2 OF 2 
PROJECT 
NUMBER 
DESIGNED BY: HAA 

CHECKED BY: Ml 

DRAWN BY: HAA 

CHECKED BY: MI 
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CIRCUIT A 

PROPOSED SERVICE POLE A 
TYPE "A" SERVICE 

CONTROL PANEL 
W/RAIN TIGHT 

:
----R~~~-7~~~~~J=f=~~~=~_ENCLOSURE 60 At/P I ~ i- ------60 AW' 

CONT ACTOR CONT ACTOR 

20 AW' 
CIRCUIT 
BREAKER 

A 

• 

B 20 AIIP 
i--11------ CIRCUIT 

BREAKER 

4·•8 XHHW I 

I • •8 BARE fn'l5 I 2" PVC SCHD. 80 ------~\V"'-11 4-•8 XHHW 
1 ·•8 BARE 

2" RM 
55-FT. 

2·•8 XHHW 
1·•8 BARE 
1·1/4"RM 

46·FT, 

f.\ 45-FT, 
.... .....,_...;\V:;:;;. !AERIAL INCLUDED> 

~ i 2· ■8 XHHW 
~\_ ~ 1· ■8 BARE 

r @ - - ~ 1 ® r Pv:
0
:c:·o. 00 

CIRCUIT B 

1 B-1 _. 46-FT. p @ @ 

t -----~r ------t ------®r -----t -----~r ------t ------r~-----Jl:=== 11~~5 - - -~- - - - - - ! ------110- - - - - -t------111 - - - - - -r 
lA·l lA-2 lA·J lA-4 l lB-6 lB-7 lB-8 

2· ■8 XHHW 2-•8 XHHW 2· ■8 XHHW 2·•8 XHHW 2- ■8 XHHW 2·•8 XHHW 2· ■8 XHHW 
1-•8 BARE 1 ·•8 BARE 1-•8 BARE 1-•8 BARE 1 ·•8 BARE 1-•8 BARE 1 ·•8 BARE 

220-FT, 220-FT. 220-FT. 220-FT, 295-FT 220-FT, 220-FT. 

2" PVC SCHO 80 2" PVC SCHO 80 2" PVC SCHO 80 2" PVC SCHO 80 2" PVC SCHD, 80 2" PVC SCHD 80 2" PVC SCHO 80 

LEGEND 

--- PROP RDWY ILLIMINATION ASSEMBLY 

■ PROP GROUND BOX TY A CW/APRON, 1223111 

a:::Ea::5l 

lA-3 

0 
• 
0 

181 

IZI 

.... 

PROP CONDUIT IBORE,PVC SCHD 80>1 

PROP CONDUIT <TRENCH/EMBEDDED, 

PROP CONDUIT IRMCl 

PROP ILLIMINATION LIGHT 

PROP ELECTRICAL RUN HIMBER 

PROP ELECTRICAL SERVICE 

EXIST ELECTRICAL SERVICE 

EXIST GROUND BOX 

PROP JUNCTION BOX 

PROP RO IL AM IU/PI 
TY I I I SOW EO> LED 

POLE DESIGNATION 
POLE• 
CIRCUIT• 
SERVICE• 

SCALE: N. T. S . 

PVC 

REV. DATE BY DES CR I PT! ON 

SCHO 80 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

r.YJProgressive ~~~~o 1 ~~rk Ten p I ace, 

Llfj rn.l&H,_,,_,,..,, ~~y~;g~~ 7~~gas, 77084 
.S,,0-"'---t~ 281-206-7494 FX 

TBPE FIRM REGISTRATION #F-9492 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A ILLUMINATION 

CIRCUIT DI AGRAM 

SHEET 1 OF 1 
PROJECT 
NUMBER 
DESIGNED BY: HAA DATE: 2/24/2023 

CHECKED BY: Ml 

DRAWN BY: HAA SHEET NO.: 140 
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flKlI£SL 

1l BORE PIT SHALL BE NO CLOSER THAN 5. 0 FEET FROM THE EDGE OF 
PAVING OR RAO BASE. THE CONTRACTOR SHALL NOT LEAVE ANY BORE PIT 
HOLES OPEN OVERNIGHT. 

21 ANY WIRE USEO IN POLE FOUNOATION OR POLE BASE TO MAKE 
CQN,IECTION SHALL BE CONSIDERED INCIDENTAL TO ELECTRICAL CONDUCTORS. 

31 LINEAR MEASUREMENT OF CONDUCTORS FOR PAYMENT SHALL BE SURFACE 
DISTANCE BETWEEN LOCATIONS. 

41 THE CONTRACTOR SHALL VERIFY THE LOCATION OF ALL UNDERGROUND 
UTILITIES OR OTHER INSTALLATIONS AND PROVIDE ADEQUATE PROTECTION 
FOR THEM. ANY DAMAGE BY CONTRACTOR SHALL BE PAID FOR BY CONTRACTOR. 

51 ALL STUB-OUTS IN FOUNDATION AND CONCRETE STRUCT~ES ARE TO BE 
RIGID METAL CONDUIT IRUCI. 

61 ANY AND ALL COST ASSOCIATED WITH THE INSTALLATION AND 
CQN,IECTION OF SERCIVE POLE TO THE ELECTRICAL UTILITY CQll>ANY WILL 
BE CONSIDERED INCIDENTAL TO THE SERVICE POLE. THIS INCLUDES 
CONDUIT, CONDUIT FITTINGS AND ELECTRICAL CONDUCTORS. 

71 ALL EXPOSED CONDUIT SHALL BE RIGID METAL CONDUIT IRMCI. 

Bl CONDUIT PLACED UNDER PAVED AREAS SHALL BE BY BORING. IF PLACED 
PRIOR TO PAVING, MAY BE TRENCHED. 

91 THE CONTRACTOR SHALL COORDINATE AND VERIFY SERVICE POLE 
LOCATION WITH CENTERPOINT ENERGY. 

IOI PULLING CONDUCTORS IN PVC CONDUIT SHALL BE ACCQll>LISHED WITH 
NON·METALL IC PULL ROPE. 

lll CONDUIT INSTALLED ON BRIDGE SHALL HAVE EXPANSION DEVICE AT ALL 
EXPANSION JOINTS AND ABUTMENTS. 

121 IF CASING IS REQUIRED TO PLACE BORED CONDUIT, CASING SHALL BE 
INCIDENTAL TO CONDUIT. 

131 ALL CONDUIT PLACED UNDER RIPRAP SHALL BE PLACED PRIOR TO 
PLACEMENT OF THE RIPRAP. 

l4l ALL WORK SHALL BE DONE ACCORDING TO THE NATIONAL ELECTRICAL 
CODE AND TEXAS DEPARTMENT OF TRANSPORTATION STANDARD SHEETS. 

151 THE CONTRACTOR SHALL SUPPLY TWO 121 POWER DRIVE UNITS FOR THIS 
PROJECT. 

SERVICE 
POLE 
NO. 

A 

ELECTRICAL 

SERVICE SHEET ELECTRICAL SERVIVCE DESCRIPTION 
ISEE ED 141151·141 CONDUIT NO. SIZE 

I n& ? .-, C !.AV TY A ?40/480 0601NSl5511"15PIO) l l/4" 

SERVICE DATA 
SERVICE SAFETY MAIN DISCONNECT TWO-POLE 

CONDUCTORS SWITCH CKT. BRK. CONTRACTOR 
NO./SIZE Al/PS POLE/AI/P Al/PS 

3· ■6 XHHW N/A ?P/11:0 A ?P.IM 

REV. 

--····. 

,;;.. 

PANUIIU. / 
LOADCENTER 
AI/P RATING 

IUINI 

N/A 

DATE BY 

FEEDER KVA CIRCUIT CKT. BRK. 
NO. LOAD POLE/Al/PS 

A ?P/?O A ,_ .. 
B 2P/20 A 

DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

-'---------·-, ,:::. 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
ELECTRICAL DATA 

SUMMARY -:: SHEET I OF I 
PROJECT 
NUMBER 
DESIGNED BY: HAA 

CHECKED BY: Ml 

DRAWN BY: HAA 

DATE: 9/2112022 

SHEET NO.: 141 
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4' x 8' x -4• RIPRAP MOWING PAD>\ 
WITH NO. 3 REBARS • 1 s• C-C 

~ rCRUSHEO LIMESTONE 

OR WWF 6x6-W2. 9x"2. 9 
_./! 
---

CONCRETE 
POLE 

CONCRETE SERVICE SUPPORT 
WITH RIPRAP MOWING PAO 

(OVERHEAD I 
ELEVATION 

•·7 

t 

4' x 8' x 4• RIPRAP MOWlt«i PAO\ 
WITH NO. 3 REBARS D JS• C-C 
OR W'IF' 6x6-W2. q,cW2. q 

~==:::::::;::::::====tifj:~:::~ 

V CRUSHED LIMESTONE 

•·7 

t ,I,,. 

SEE NOTE~ ::: 

i 
i:· 
,: 

~---·L 
CONCRETE 
POLE 

CONCRETE SERVICE SUPPORT 
WITH RIPRAP MOWING PAO 

IUNOERGROUNOl 
ELEVATION 

t 

/

PROVIDE 8LOCK-OOT AROLNO PCN..E ANO CONDUITS, 
MINl""-'4 SIZE AS REWIRED FOR CLEARANCE. 
FILL VOID WITH CRU9-IEO Llfo£STOE 

~-------------,1,--------

~, .. ~ 
~NO. 3 REBARS o 18" C-C 

CR 'Af' 6tc6·W2. qxW2. q 

CONCRETE SERVICE SuPPORT 
WITH RIPRAP MOWING PAO 

PLAN 

~4• • a· • 4• RIPRAP 

/ >fJWING PAO 

NOTESa 

I. El.OCK-OJT SHALL EE LARGE ENCllOi TO ACCCMOJATE 

Tl-€ SERVICE POLE. Cl>!IOUITS ANO GROJNO ROO OR AS 

DIRECTED BY H£ ENGINEER. 

2. RIPRAP FIJ< l'fJIIING PAO WILL BE PAID FIJ< 

lHJER ITEM 432. 

3. CONCRETE FOR RI PAAP SHALL EE CLASS •e• IN 

ACCCJ=lOANCE WITH H£ ITEM 421, "HYOOAll..lC CEt-ENT 

Co..c:RETE·. 

4.FOR ELECTRICAL SERVICE ANO CONCRETE SlPP(JH DETAILS 

SEE TXOOT ELECTRICAL IETAIL STANDARDS. 

r TEXAS DEPARTMENT Of TRANSPORTATION 
© ZOIT lllDOl Housfon Usfrl(;1 

MOWING PAD 

SHEET I OF I SCALE: N. T. S. 

CII- I HOJ I 6 [ I 
•· I aum 1-1m1•I 

7 5 5 0 0 
i -. -
~i~ 

.-:,:· 

REV. DATE BY DESCRIPTION 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

FORT BEND PARKWAY TOLL ROAD 

FORT BEND COUNTY 
TOLL ROAD 

MOWING PAD DETAILS 

SHEET 1 OF 1 
PROJECT 
NUMBER 

DESIGNED BY: 

CHECKED BY: 

DRAWN BY: 

CHECKED BY: 

DATE: 

SHEET NO.: 

9/2112022 
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FORT BE_ND PARKWAY 

~ RAMP - IA \ 
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BEGIN @ -
STA 16•60.50 --

@1150 

14 ' LANE 20•00 <:= l/l 
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REV . DATE 

LEGEND: 
REFL PAV MRK W/RET TY 
<Wl !6" l <SLDl 

PREFAB PAV MRK W/WNTY TY B 
(W) 6" <BRKl CNTST 

REFL PAV MRK W/RET REQ TY I 
(Y) (6 " ) CSLDl 

REFL PAV MRK TY IWl 18 " l ISLDl 

REFL PAV MRK TY IWl 112" l ISLDl 

REFL PAV MRK TY IWl (24" l ISLDl 

REFL PAV MRK TY IWl CARROW I 

REFL PAV MRK TY IWl !WORD) 

REFL PAV MRK TY IW) 36" IYLD TRI l 

REFL PAV MRK TYPE I I - C- R 

ID - SGlSZIBRFlCTB IGREENl 

REMOVE EXISTING SIGN 

PROPOSED SMALL SIGN NUMBER 

PROPOSED LARGE SIGN NUMBER 

TRAFFIC FLOW DIRECTION 

0 25 50 100 

SCALE : 1 " •100' 

BY DESCRIPT ION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES, LLC 
1500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON, TX 77077 

F- 20607 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
SIGNING & PAVEMENT MARKING PLAN 

BEGIN PROJECT TO STA 21•50 
SHEET 1 
PROJECT 
NUMBER 

OF 3 

DESIGNED BY: 

CHECKED BY: 

DRAWN BY : 

CHECKED BY : 

20219x 

DATE : 3/15/2023 

SHEET NO,: 143 
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22•09 . 32 

END@ 
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s> 

FORT BEND PARKWAY 
STA 22•07 . 28 

@@ 20 ' c-c 

1> 
W4 - 1 R 
48x48 

STA 23 •55.00 

0 

~ ACK r.l 
bJl!JslgK~ 
R3 - 8 LK R5-1 

48x48 48x48 
STA 32•13 . 59 STA 32•13 . 59 

® 

BACK-=••• 
- TO • 
BACK 

R3 - 7L 
48x48 

STA 32•13.59 

0 

R5 - 1 
48x48 

STA 32• 13.59 

FBP ENTRANCE RAMP I A 

j16 FT 91Nl 
WR - 2A 
84x24 

ON BRIDGE 

0 

e_ RAMP-lA 

_cc::;> 

j16 FT 91N l 
WR-2A 
84x24 

ON BR IDGE 

® 

fas;, EX1r· RA_Afp 2 
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REV . DATE 
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LEGEND: 
REFL PAV MRK W/ RET TY 
(W} (6"} (SLD> 

PRE FAB PAV MRK W/ WNTY TY B 
CW) 6" CBRK l CNTS T 

REFL PAV MRK W/RET REQ TY I 
( Y) (6 " ) CSLD> 

REFL PAV MRK TY I (W ) (8 " ) (SLD) 

RE FL PAV MRK TY I (Wl ( 12 "} (SLD> 

REFL PAV MRK TY I (W) (24 "} (SLD} 

REFL PAV MRK TY I (W} CARROW> 

REF L PAV MRK TY I (W} (WORD> 

REFL PAV MRK TY I CW) 36 " (YLD TR I> 

REFL PAV MRK TYPE 11-C-R 

CD-SG>SZCBRF>CTB (GREEN > 

REMOVE EXISTING SIGN 

PROPOSED SMALL SIGN NUMBER 

PROPOSED LARGE SIGN NUMBER 

TRAF FIC FLOW DIRECTION 

0 25 50 1 00 

SCAL E: 1" •100 ' 

BY DESCRIPTION 

__ ............ i~''i'\11, 
-- ,t .... .... t-r .... ,, =,":.-·.,-.. ~J'l1 

t:I~:~~:,1;iif 1 
11~ ..... 131882~~~--~<Z'~ _,,,.ci--',, o,,,/.(c;_~-~-?--~&__ ~ 1

11 ss,O/rfAL ~----111,,, ,,--...,, , 

3/ 15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

F- 2060 7 

AIG Tech 
AIG TECHNICAL SERVICES , LLC 
I 500 S DAIRY ASHFORD 
SUITE 445 .r.dv..-.r:edll"ha,1•. ,. -., (,.1r>s.:> 

HOUSTON, TX 77077 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP 1A 
SIGNING & PAVEMENT MARKING PLAN 

STA 21•50 TO STA 32•50 
SHEET 2 
PROJ ECT 
NUMBER 

OF 3 

DESIGNED BY : 

CHECKED BY : 

DRAWN BY: 

CHECKED BY: 

20219x 

DATE : 3/15/2023 

SHEET NO. : 144 
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JWRONG1 
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RS- I a 
4Bx30 

STA 35•2B.64 

0 

BACK~RONG TO 
BACK WA y 

R3-7L 
48x48 

STA 35•28.61 

® 

RS-1 a 
48x30 

STA 35•28.61 

Q)@ 20' c-c 
I EA H 

I 

ER A©-

~ .,.,,...-_ +r -_-_---::_-::::_-::,t_,;~:;:;=;-f'c--w--- -;, 2 'SA~. 
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12 ' LANE 24"STM 
D 279 LF 

w ,w, 
z 
_J 

:.-,3 
FORT BEND PARKWAY 

2 

W8-13aT 
48x48 

STA 35•43 . 00 
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DETENTION 
POND B / 
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!souTH )~~~i 2 
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C) 
l) 

irnPI TRAILBLAZER 

fic\l si~E--i __ _ 
~ IDE ION[ WAY:JI 

R3-IL R6-IR 
48x48 36x12 

STA 37•91 . 95 STA 37•9I. 95 

® 

SEE DETAIL A 

1k1 M6-2L - TO 
~ 24x24 BACK-= 

~ 21x 15 BACK ~ TRAILBLAZER = SPEED 
LIMIT 

45 

I SOUTH l ~t~ 2 m;i TRAILBLAZER 

~i~~;;' -m: l@I 
~ TRAILBLAZER 
~ 24x30 RS-I 

48x48 
STA 38•92 . 00 STA 38•92 . 00 

0 

150' 

- END@ 
ST A 41 •75, 31 

.. _ .. _ .. J _ .. E.x IS r. R. o. W ... _, __ 

END @ ·-': 150' 
STA 39•89 . 46 198 ' 

9 330' 

BACK~RONG TO 
BACK WAY 

BACK{ImRONG 
TO 

BACK WAY 
~ 24x30 RS-1 

48x48 
STA 39•93 . 90 STA 39•93 . 90 

R2-1 
48x60 

STA 41•40 . 52 

RS - la 
48x30 

STA 41•40 . 52 

RS - I Ob 
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STA 41 •36.34 
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REV . DATE 

LEGEND: 
REFL PAV MRK W/R ET TY 
IWl 16" l ISLD> 

PREFAB PAV MRK W/WNTY TY B 
IWl 6" IBRKl CNTST 

RE FL PAV MRK W/RET REQ TY I 
IY) 16" l ISLDl 

REFL PAV MRK TY IWl 18" l ISLDl 

REFL PAV MRK TY IWl 112" l ISLDl 

REFL PAV MRK TY IWl 124" l ISLDl 

REFL PAV MRK TY IW l I ARROW> 

REFL PAV MRK TY CW) !WORD> 

REFL PAV MRK TY IWl 36" IYLD TRI l 

REFL PAV MRK TYPE I I -C-R 

<D - SG> SZ IBRF l CTB I GREEN> 

REMOVE EXISTING SIGN 

PROPOSED SMA LL SIGN NUMBER 

PROPOSED LARGE SIGN NUMBER 

TRAF FIC FLOW DIRECTION 

0 25 50 1 00 

SCALE : 1" • 100' 

BY DESCRIPTION 

3/15/2023 

FORT BEND COUNTY 
TOLL ROAD AUTHORITY 

AIG TECHNICAL SERVICES , LLC 
I 500 S DAIRY ASHFORD 
SUITE 445 
HOUSTON , TX 77077 

F-20607 

FORT BEND PARKWAY TOLL ROAD 

ENTRANCE RAMP lA 
SIGNING & PAVEMENT MARKING PLAN 

STA 32•50 TO END PROJECT 
SHEET 3 OF 3 
PROJECT 
NUMB ER 20219x 
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GENERAL NOTES FOR ALL ELECTRICAL WORK 
1. The locotion of ol I conduits, junction boxes, ground boxes, ond electrical services is 

diograrmotic ond moy be shifted to occorrrnodote field conditions. 

2. Provide new ond unused moteriols. Ensure thot al I moteriols ond instol lotions comply with 
the opplicoble orticles of the Notionol Electrical Code <NEC>, TxDOT standards and 
specifications, National Electrical Manufacturers Association CNEMAl, and are I isted by 
Underwriters Laboratories CUL> or a Nationally Recognized Testing Lab CNRTL>. NRTLs such 
as Canadian Standard Association <CSA>, lntertek Testing Services NA Inc., or FM Approvals 
LLC can be considered equivalent to UL. Where reference is made to NEMA listed devices, 
International Electrotechnical Commission C!EC> I isted devices wi I I not be considered an 
acceptoble equal to a NEMA I isted device. Acceptable devices may have both a NEMA and !EC 
I isting. Faulty fabrication or poor workmanship in any material, equipment, or instal lotion 
is justification for rejection. Replace or reinstal I rejected material or equipment at no 
additional cost to the Department. 

3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, moy be stainless 
steel when plans specify galvanized, provided the bolt size is½ in. or less in diameter. 

4. Provide the fol lowing test equipment as required by the Engineer to confirm compliance with 
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC>, ground resistance 
tester, torque wrenches, and torque screwdrivers. Ensure al I equipment has been properly 
calibroted within the last yeor. Provide col ibrotion certificotion to the Engineer upon 
request. Operate test equipment during inspection as requested by the Engineer. 

5. Instol I grounding as shown on the plans and in accordance with the NEC. Ensure al I metal I ic 
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding 
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 
connectors, and bonding jumpers ore subsidiary to the various bid items. 

6. When required by the Engineer, notify the Department in writing of materials from the 
Material Producers List CMPL> intended for use on each project. Prequalified materials are 
I isted on the MPL on TxOOT's website under "Roadway II lumination and Electrical Supplies." 
No substitutions wi I I be al lowed for materials on this I ist. 

CONDUIT 
A. MATERIALS 

1. Provide conduit, junction boxes, fittings, and hardware as per TxOOT Departmental Material 
Specification COMSl 11030 "Conduit" and Item 618 "Conduit" of TxOOT' s "Standard Specifications 
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 
conduits I isted under Item 618 on the MPL under "Roadway II lumination and Electrical Supplies." 
Provide conduit types according to the descriptive code or as shown on the plans. Do not 
substitute other types of conduits for those shown. Provide I iquidtight flexible metal conduit 
CLFMCl when flexible conduit is cal led for on galvonized steel rigid metol I ic conduit CRMC> 
systems. Provide I iquidtight flexible nonmetal I ic conduit CLFNCl when flexible conduit is 
cal led for on polyvinyl chloride CPVCl systems • 

2. Provide galvanized steel RMC for al I exposed conduits, unless otherwise shown on the plans. 
Properly bond al I metol conduits • 

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in 
the fol lowing table, which oppl ies to the greotest number of conductors entering the box 
through one conduit with no more thon four conduits per box. When a mixture of conductor 
sizes is present, count the conductors as if al I are of the larger size. For situations 
not oppl icoble to the table, size junction boxes in accordance with NEC. 

AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS 

"1 10" X 10" X 4" 12" X 12" X 4" 16" X 16" X 4" 

"2 8" X 8" X 4" 10" X 10" X 4" 12" X 12" X 4" 

"4 8" X 8" X 4" 10" X 10" X 4" 10" X 10" X 4" 

"6 8" X 8" X 4" 8" X 8" X 4" 10" X 10" X 4" 

"8 8" X 8" X 4" 8" X 8" X 4" 8"x8"x4" 

4. Junction boxes with an internal volume of less than 100 cu. in. ond supported by 
entering raceways must hove threaded entries or hubs identified for the intended 
purpose and supported by connection of two or more rigid metal conduits. Secure 
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if al I 
conduit entries ore on the some side. Mechanically secure al I junction boxes with 
an internol volume greater than 100 cu. inches. 

5. Provide hot dipped galvanized cost iron or sand cost aluminum outlet boxes for 
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cost 
aluminum boxes. Size outlet boxes according to the NEC. 

6. Do not use intermediate metal conduit CIMCl or electrical metal I ic tubing CEMTl 
unless specificol ly required by the pion sheets. When EMT is col led for, provide 
junction boxes mode from golvonized steel sheeting, listed ond approved for outdoor 
use, unless otherwise noted on the plans. Size al I galvanized steel junction boxes 
in occordonce with the NEC. Provide junction boxes for IMC conduit systems that meet 
the same requirements for junction boxes used with RMC systems. 

7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless 
otherwise noted on the plans. 

8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only 
a flat, high tensile strength polyester fiber pul I tape for pulling conductors through 
the PVC conduit system. When galvanized steel RMC elbows ore specificol ly col led for in 
the plans ond any portion of the RMC elbow is buried less than 18 in., ground the RMC 
elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid 
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of 
concrete. PVC extensions ore al lowed on these concrete encased rigid metal elbows. RMC or 
PVC elbows ore subsidiary to various bid items. 

9. When required, provide High-Density Polyethylene (HOPE> conduit with factory instol led internal 
conductors according to Item 622 "Duct Coble." At the Contractor's request and with approval by 
the Engineer, substitute HOPE conduit with no conductors for bored schedule 40 or schedule 80 PVC 
conduit bid under Item 618. Ensure bored HOPE substituted for PVC is schedule 40 and of the some 
size PVC col led for in the plans. Ensure the substituted HOPE meets the requirements of Item 622, 
except that the conduit is supplied without foctory-instol led conductors. Make the transition of 
the HOPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size 
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or 
foundations. Provide PVC or galvanized steel RMC elbows as cal led for ot ol I ground boxes ond 
foundations. 

10. Use two-hole strops when supporting 2 in. ond lorger conduits. On electricol service poles, 
properly sized stoinless steel or hot dipped golvonized one-hole standoff strops ore ol lowed on 
the service riser conduit. 

B. CONSTRUCTION METHODS 

1. Provide and instal I exponsion joint conduit fittings on ol I structure-mounted conduits ot 
the structure's exponsion joints tool low for movement of the conduit. In addition, provide 
and instol I expansion joint fittings on al I continuous runs of galvanized steel RMC conduit 
externally exposed on structures such as bridges at maximum intervals of 150 ft. When 
requested by the project Engineer, supply manufacturer's specification sheet for expansion 
joint conduit fittings. Repair or replace expansion joint fittings that do not al low for 
movement at no additional cost to the Deportment. Provide the method of determining the 
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute 
for the required expansion conduit fittings. 

2. Space al I conduit supports at maximum intervals of 5 ft. Instal I conduit spacers when 
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options" 
on ED<2>. lnstal I conduit support within 3 ft. of al I enclosures and conduit terminations. 

3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown 
specifically in the plans or as approved by the Engineer. 

4. Unless otherwise shown on the plans, jock or bore conduit placed beneath existing roadways, 
driveways, sidewalks, or ofter the base or surfacing operation hos begun. Bockfi I I and 
compact the bare pits below the conduit per Item 476 "Jocking, Boring, or Tunneling Pipe 
or Box" prior to instol I ing conduit or duct coble ta prevent bending of the connections. 

5. When placing conduit in the sub-grade of new roadways, bockfil I al I trenches with excavated 
material unless otherwise noted on the plans. When placing conduit in the sub-base of 
new roadways, backfil I al I trenches with cement-stabi I ized base as per requirements of 
Items 110 "Excavation", 400 "Excavation and Backfi 11 for Structures", 401 "Flowable 
Backfil I", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring." 

6. Provide and place warning tape approximately 10 in. above al I trenched conduit as per Item 618. 

7. 

8. 

During construction, temparari ly cop or plug open ends of al I conduit and raceways immediately 
ofter instol lotion to prevent entry of dirt, debris and animals. Temporary cops constructed of 
durable duct tape ore al lowed. Tightly fix the tape to the conduit opening. Cleon out the 
conduit and prove it clear in accordance with Item 618 prior to instol I ing any conductors. 

Ensure conduit entry into the top of any enclosure is waterproof by instal I ing conduit sealing 
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter 
cons, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water 
tight sealing hubs are not required. 

9. Fit the ends of al I PVC conduit terminations with bushings or bel I end fittings. Provide and 
instal I a grounding type bushing on al I metal conduit terminations. 

10. Instal I a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug, 
or equipment grounding conductor. Ensure al I bonding jumpers are the sane size as the equipment 
grounding conductor. Bonding of conduit used as a cosing under roadways for duct coble is not 
required, if the duct extends the fu I I I ength through the cosing. 

11. At al I electrical services, instol I a 6 AWG solid copper grounding electrode conductor. 

12. Place conduits entering ground boxes so that the conduit openings ore between 3 in. and 6 in. 
from the bottom of the box. See the ground box detoi I on sheet EDC4l. 

13. Seal ends of al I conduits with duct seal, expandable foam, or by other methods approved by 
the Engineer. Seal conduit immediately ofter completion of conductor instol lotion and pul I 
tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a 
conduit sealant. 

14. Fi le smooth the cut ends of al I mounting strut and conduit. Before instol I ing, point the field 
cut ends of al I mounting strut and RMC <threaded or non-threaded) with zinc rich paint <941/. or 
more zinc content> to al leviote oversproy. use zinc rich point to touch up galvanized material 
as al lowed under Item 445 "Galvanizing." Do not point non-galvanized material with a zinc rich 
paint as on alternative for materials required to be galvonized. 
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l Girder 

":11 ~ 
:;;; 

Conduit 
Clomp 

1" 

Min 

Varies 

"SPAN" 6" 

Min 

l Girder Bridge 
Deck 

CONDUIT HANGING DETAIL 

CONDUIT MOUNTING CHANNEL 
"SPAN" "W" x "H" "T" 

less than 2' 1 5/2" X 1 ¾" 12 Ga . 

2' -0" ta 2' -6" 1 5/2" X 1 5/2" 12 Ga. 

>2' -6" to 3' -0" 15/a"x21/,6" 12 Ga. 

Channels with round or short slotted hole 
patterns are al lowed, if the load carrying 
capacity is not reduced by more than 15%. 

..L__IVIE1 I' 
' 1_ I '---- Condu(t 

- Mounting 
"W" Channel 

¾" Dia. 
Expansion 

Anchor 

¾" Dia. 
Threaded 

Rod 

Bridge Deck 

h ef =2 ½" 
I Min. 

9: : V • ·v V. 

• 
V ·_v. • • 

:o' 

-~ 
V .. 

•. 
V . 

L_ 1 •. ··EL··· ···I 

1" 

¾" 
~~-

Hex Nut, Split Lock 
Washer & Flat Washer 

Hex Nut 

Threaded Coupler Nut 

Hex Nut 

Coooo;, A/ Hex Nut, Split Lock 
Mounting = Washer & Square ar 
Channel~ : Oversized Cut Wosher 

I I 

Split Lock 
Flat Wosher 

HANGER ASSEMBLY DETAIL 

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT 

Conduit Spacer 
(mounting shoel 

Conduit 

Strut Type 
Stainless steel 
ar hot dipped 
galvanized 
Conduit Strap '-:1 : "-¾" Stain I ess 

Hot-dipped 
galvanized 
ma I I eab I e 
conduit strap 

steel 
expansion anchor: 
for conduit 1/2 " 

Conduit------~ 

Conduit Mounting------

·· stee I expansion 
anchor. Anchor 
depth 1" min., 
1 ½" max. 

up to 1 1/4" use 
1/ 4 " di a. anchor. 
For con du i ts 1 ½ " 
to 2" use ¾" dia. 
anchor. Anchor 
depth 1" min., 

Channe I (B- I i ne, 
Kindorf, Unistrut 
or equal l (Hot dip 
galvanized) 

1 ½" max. 

CONDUIT MOUNTING OPTIONS 
Attachment to concrete surfaces 

See ED ( 1 l B. 2 

Conduit 
PVC 

RMC 

Wing Wa I I Expansion 
Fitting 

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL 

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT 

1. Use torque control led mechanical expansion anchors that ore approved for 
use in crocked concrete by the International Code Counci I, Evaluation 
Service (!CC-ESl. The chosen anchor product shal I hove a designated 
ICC-ES Evaluation Report number, and its approval status shol I be 
maintained on the ICC-ES website under Division 031600 for Concrete 
Anchors. 

2. Unless otherwise approved by the Engineer: do not use adhesive anchors; 
do not use expansion anchors that are not included in the ICC-ES approval 
I ist; and do not use expansion anchors that ore only approved for use in 
uncrocked concrete. 

3. Use anchors manufactured with stainless steel expansion wedges. Anchors 
manufactured with carbon steel expansion wedges are not al lowed. Anchor 
bodies con be either zinc-plated carbon steel or stainless steel. For 
application in marine environment, both the anchor body and expansion 
wedge sho I I be sto in I ess stee I. 

4. Instol I anchors as shown on the plans and in accordance with the anchor 
manufacturer's published instol lotion instructions. Arrange a field 
demonstration test ta evaluate the procedures and tools. The test shol I 
be witnessed and approved by the Engineer prior to furnishing anchors on 
the structure. 

5. Prior to hole dri I I ing, use rebor locator to ensure clearing of existing 
deck strands or reinforcement. Instol I anchors to ensure a minimum effective 
embedment depth, (hefl, as shown. Increase (heflas needed to ensure sufficient 
thread length for proper torqueing and tightening of anchors. 

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete 
breakout, and concrete pullout strengths as determined by AC! 318 Appendix Dl 
at the required minimum embedment depth (hefl. No lateral loads shol I be 
introduced ofter conduit instal lotion. 

' ~:s::-: .. : ::::::_,.,.,-
? f ~ 

.::) . 
~ ..,. 
s. 
~ I re-,· ,- "" I ,, lj .... _ -;::.~---
~, ·- .. , 

.'l'l/, 11-,_:;< ;~ . 
·h- , 
•:11,,i{,,,,.,,: · \·• •. 

7 5 5 0 0 

~-
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

ELECTRICAL DETAILS 
CONDUIT SUPPORTS 

EDC2)-14 
FILE: ed2-14. ~n ON, TxDOT le,, TxDOT low, TxDOT le,, TxDOT 

© TxDOT October 2014 CONT I SECT JOO HIGHWAY 

REVISIONS FBPTR 
DIST COUNTY SHEET NO. .... ...J ..,_ 

Ou. HOU FT BEND 147 
718 



:,,,c co 
O•-

" ... L 
0 .. 

> 
>, C +o. 
CO QI 
0 ., 
L QI::, 
L .C 
0+., 
.. + 

L•-
00 
z ... g 

>,L 
. + ... 

+- C> 
O•- C 
<C .O•-

•- + .,.,_ 
0 C ::J 
•- o rn 
+ '"' 0 U) L 
OQJ 
LL U) a. ., 

0 C> 
C>C 0 

-~., 0 
~ ~u 
QJ::, L 
C., 0 ·-., 
C>O., 
C + 
uH--

0 ::J enc., 
0 X QJ 
XI- L ., 
I- + 
= .u 

L QJ 
QJ QJ L 
.C > L 
+ QIO 

00 
>,u, C 
.a -t-- •-

0 

~H 
C ... 
L QI 
QI en L 
>OO 
0 Cl 
C> Lu, 

::,+ 
Ul Cl 0 
•- E 

>,L 
UCO 
L 0 ... 
0 
ULL 
CO GJ 
o ... .c 
+ + 
C/JI- 0 

0 
<1)0 0 
·- X+
.CI
+ u 

>, L 
""DO 
0 U 

GJ C 
•• Q>"OO 

5~gt 
~ 
-G>UJCIJ 
<C .C.•- ·
--' I- .c 
u u+ 
<fl C 
- •-'t-o .l<O 

WW 

ELECTRICAL CONDUCTORS 

A. MATERIAL INFORMATION 

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 
Specification (OMS) 11 040 "Conductors" and I tern 620 "EI ect, i ca I Conductors. " Provide 
conductors as I isted on the Material Producers List (MPLl on the Deportment web site 
under "Roadway I I I um i notion and EI ect, i ca I Supp I i es" I tern 620. Co Io, code i nsu I ated 
conductors in conformance with the NEC. Identify grounded (neutral) conductors with 
white insulation. Identify grounding conductors (ground wi,esl with green insulation 
o, bore conductors. Identify ungrounded (hot) conductors with any color insulation 
except green, white, o, gray. Keep color scheme consistent throughout the wiring 
system. Identify conductors 6 American Wire Gouge (AWGl and smal le, by continuous 
color jacket. Identify electrical conductors 4 AWG and large, by continuous color 
jacket or by colored tape. When identifying conductors with colored tape, mo,k at 
least 6 in. of the conductor's insulation with half lops of tape . 

2. Provide a sol id copper 6 AWG grounding electrode conductor to bond the electrical 
service equipment to the concrete encased grounding electrode o, the ground rod at 
the service location. Connect the grounding electrode conductor to the ground rod 
with a UL I isted connector in accordance with DMS 11040. Connect the grounding 
electrode conductor to the concrete encased grounding electrode as shown in the 
pl ans. 

3. Where two or more circuits are present in one conduit or enclosure, permanently 
identify the conductors of each branch circuit by attaching a non-metal I ic tog 
around both circuit conductors at each accessible location. Provide togs with 
two strops, I orge enough to ind i cote c i ,cu it number, I etter, or other 
identification as shown in the plans. Print circuit identification on the tog 
with a permanent marker. 

4. Use I isted compression o, screw type pressure connectors, terminal blocks, o, 
split bolt connectors for splicing as specified in DMS 11040. Use hot melt 
adhesive tape to fi I I the gap and seal the ends of heat shrink tubing. Provide 
UL I isted gel-fi I led insulating splice covers. Splicing materials, insulating 
materials, breakaway disconnects, splice covers, and fuse holders ore 
subsidiary to various bid items. 

B. CONSTRUCTION METHODS 

1. Use only o flat, high tensile strength polyester fiber pul I tape for pul I ing 
conductors through the conduit system. After instol I ing conductors in conduit, 
perform conductor pul I test. If o conductor cannot be freely pulled, make any 
needed alterations o, repairs at no additional cost to the deportment. Perform 
insulation resistance tests in accordance with Item 620. Coordinate with the 
Engineer to witness the tests. 

2. Leave 2 ft. minimum, 3 ft. maximum length fo, each conductor up to the splice in 
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground 
boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum 
length of conductor at enclosures, weatherheods and pole bases. 

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical 
enclosures and use only I isted compression or screw type pressure connectors, 
terminal blocks, or split bolt connectors. Insulate splices with heavy wol I 
heat shrink tubing or gel-fi I led insulating splice covers to provide a 
watertight splice. Overlap conductor insulation with heat shrink tubing o 
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 
may not shrink sufficiently to provide a watertight seal around the individual 
conductors, prior to heating the tubing, increase the diameter of the conductor 
insulation using hot melt adhesive tape to provide a watertight seal between 
the individual conductors and the heat shrink tubing. Ensure the tape extends 
past the heat shrink tubing. Use hot melt adhesive tape to fi I I the gap and 
seal the ends of heat shrink tubing. Heat shrink tubing that appears to hove 
been burned, or overheated, is considered defective and must be replaced. 

4. Size and instol I gel-fi I led insulating splice covers according to 
monufocture,'s specifications when used in place of heat shrink tubing. 

5. Wire nuts with factory applied waterproof sealant may be used far 8 AWG or 
smal le, conductors in above ground junction boxes, but not in pole bases or 
ground boxes. Instol I wire nuts in on upright position to prevent the 
accumulation of water. 

6. Support conductors in i I lumination poles with a J-hook at the tap of the pole. 

7. When terminating conductors, remove the insulation and jacketing material without 
nicking the individual strands of the conductor. Conductors with nicked individual 
conductor strands or removed strands wi I I be considered damaged. 

8. Replace conductors and cables that ore damaged beyond repair or that foi I on 
insulation resistance test at no additional cost to the deportment. 

9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts. 
Use only approved splicing methods. 

10. Do not terminate more than one conductor under o single connector, unless the 
connector is roted for multiple conductors. Do not exceed the pressure connector's 
I isting for maximum number and size of conductors al lowed. 

11. Instol I breakaway connectors on conductors bid under Item 620 whenever those 
conductors pass through a breakaway support device. Fol low manufacturer's 
instructions when terminating conductors to breakaway connectors. Properly torque 
threaded connections. Proper terminations ore critical to the safe operation of 
breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly 
around the conductor to ensure waterproof connection. Only one conductor may enter 
o single opening in a boot. Provide waterproof boots with the correct number of 
openings. Leave unused openings factory sealed. Use prequel ified breakaway connectors 

12. Provide and instol I o separate stranded equipment grounding conductor 
(EGCl in al I conduits that contain circuit wiring of 50 volts o, more. 

-Unless shown elsewhere, size the EGC to be the same size as the largest 
current carrying conductor contained in the conduit. Ensure al I EGCs 
ore bonded together at every accessible location. For traffic signal 
instol lotions, provide a minimum size 8 AWG EGC. The EGC is paid for 
under Item 620. 

C. TEMPORARY WIRING 

1. Instol I temporary conductors and electrical equipment in accordance with 
the NEC article "Tempo,o,y Instol lotions" and Deportment standard sheets. 

2. Provide o ground fault circuit interrupter (GFCil for power outlets for 
po,tob I e e I ect, i co I equipment, power too Is, ice moch i nes, ice storage bins 
and ,efrige,otors located outdoors at grade. GFCI may be any one of the 
fol lowing: molded cord and plug set, receptacle, o, circuit breaker type. 

3. Use I isted wire nuts with factory oppl ied sealant for temporary wiring 
where approved. 

4. Enclose conductor splices within o I isted enclosure or ground box, or ensure 
the splices ore more than 10 ft. above grade vertically and more than 5 ft. 
horizontally from any metal structure. Where instol I ing temporary conductors 
in areas subject to vehicle traffic or mobile construction equipment, ensure 
the vertical clearance to ground is at least 18 ft. when measured at the 
lowest point. Ground messenger wires that support power conductors in 
conformance with the NEC. 

5. Protect and when necessary ,epoi, any existing electrical conduits uncovered 
during the construction process in o timely manner and in conformance with 
the NEC. 

GROUND RODS & GROUNDING ELECTRODES 

A. MATERIAL INFORMATION 

1. Provide and instol I o grounding electrode at electrical services. Provide 
ground rods according to DMS 11040 and the plans. Lorge, diameter or longer 
length rods may be col led for in some specific locations, see the individual 
plans sheets. Concrete encased grounding electrodes may be cal led for in 
specific locations including electrical service, see individual pion sheets. 

B. CONSTRUCTION METHODS 

1. Furnish aux i I i o,y ground rods for I i ghtn i ng protection and i nsto I I in soi I, 
concrete, or both, as cal led for in the plans. For ground rods instol led 
in concrete, ensure the connection of the conductor to the ground rod is 
reodi ly accessible for inspection or repairs. For ground rods instol led in 
soi I, ensure that the upper end is between 2 to 4 in. below finished grade. 

2. Do not place ground rods in the some d,i I led hole as a timber pole. 

3. Instol I ground rods so the imprinted part number is at the upper end of 
the rod. 

4. Remove al I nan-conductive coatings such as concrete splatter from the ,ad 
at the clomp location. 

5. Route al I conductors as short and straight as possible for connection to 
I ightning protection ground rods. When a bend is required, ensure a minimum 
radius bend of four inches for these conductors. 

6. Unless otherwise col led for in the plans, protect grounding electrode 
conductors with non-metal I ic conduit. When protecting grounding electrode 
conductors with metal conduit, provide and instal I o grounding type bushing 
and properly sized bonding jumper on each end of the metal conduit. 

7. Written authorization is required before instal I ing a ground rod in o 
horizontal trench for rocky soi I o, o sol id rock bottom. 

See through 
molded cove, 

Seal between 
conductors with 
hot melt adhesive 
tape. Tope to 
extend past end 
of tubing by 
1/s" to '14" 

Seal between 
conductors with 
hot melt adhesive 
tape. Tope to 
extend past end 
of tubing by 
'Is" to 114" 

Wrap sp I i t bo I t 
connector with 
hot melt adhesive 
tape to protect 
heat shrink from 
sharp edges 

...,,, 
Listed Screw Type ~ ·\, 
~ith ge!-fille~ J·.1~ ---··--
1nsulat,ng spl ,ce ~ Q. .·,1_..,::..·,· .. 

SPLICE OPTION 3 

cover ~ 

:3 
§ 75500 
::. -:::I 
~ 1-•T\ ,·,c:.. 
~~> _:_\···· 

'/. ,:, , .. ,I I I,! ' 

"~..-/. - ; V \' 

Ji I [,"It t fr, 1 ~ l ~ '·~ \ 

"C" CI amp 
type connector 

SPLICE OPT ION 1 
Compression Type 

Hot melt 

I 2" Min. I 
' over I op' 

SPLICE 
Sp Ii t 

Heat 
Shrink 
Tube 

bolt 

~ overlap 

OPTION 2 
Bolt Type 

~-

Increase 
insulation 
diameter with 
hot melt 
adhesive tape. 
Tope to extend 
post end of 
tubing by 
'Is" to '14" 

Increase 
insulation 
diameter with 
hot melt 
odhes i ve tape. 
Tope to extend 
post end of 
tubing by 
1/s" to '14" 
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2" 

1 0" (typl 

No.3 
Reinforcing 
steel 

10" 
(typ 

Closs A 
Concrete Apron 

No. 3 
Reinforcing 
steel 

(when required)----------' 

A 

.----+--+--Ground 
box 

2" 

Conduit or 
duct cable 

Ground 
box 

PLAN VIEW SECT ION A - A 

APRON FOR GROUND BOX 

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so 
that ground box wol Is do not interfere with the instol lotion of grounding bushings 
or bel I end fittings. 

(2) Maintain sufficient space between conduits to al low for proper instal lotion of bushing. 

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the 
interior volume of the box. 

(4) lnstal I a grounding bushing on the upper end of al I RMC terminating in a ground box. 

GROUND 

Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of 
the ground box. Instol I a PVC bushing or bel I end fitting on the upper end of ol I PVC 
conduits terminating in o ground box. 

BOX DIMENSIONS 

OUTSIDE DIMENSIONS ( INCHES) 
TYPE (Width X Length X Depth) -:.:/·· 

~~ '~ 

Apron-Fu I I 
Depth of box 

9" Aggregate 
f i I I (3) 

A 1 2 X 23 X 11 

B 

·~ g :. ~~:.?:~-.: ~~--) /· 

:: I 
::i 

12 X 23 X 22 

C 1 6 X 29 X 11 7 5 5 0 0 --D 16 X 29 X 22 

\~ 

~~ ' ,~ ' ~ \ ::-: 

E 1 2 X 23 X 1 7 

% ,.--.-· 
\/- --=~~~~: .:'-~_'.' -. ~~ 

GROUND BOX COVER DIMENSIONS 

DIMENSIONS ( INCHES) 
TYPE 

H I J K L M 

A, B & E 23 1/4 23 13 3/4 1 3 1/2 9 1/s 5 1/s 

C & D 30 1
/2 30 1/4 17 ½ 17 1/4 1 3 1/4 6 % 

N p 

1¾ 2 

1¾ 2 

Hole for 1/2" 
bolt with 
recess 
for head 

For cover logo 
and I obe I i ng 
requirements. 
See DMS 11070 

;,-....!, 

;·/ ;; 1;,'! ~; ~ :-~ t'.'-'·\t \' 

L 

N 

PLAN VIEW 

GROUND BOXES 

A. MATERIALS 

1. Provide po I ymer concrete ground boxes measuring 1 6x30x24 in. ( WxLxD) or sma I I er in 
accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and 
Item 624 "Ground Boxes." 

2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as I isted on 
the Material Producers List (MPLl on the Deportment web site under "Roadway I I lumination 
and Electrical Supplies," Item 624. 

3. Ensure ground box cover is correctly labeled in accordance with DMS 11070. 

4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans. 

B. CONSTRUCTION METHODS 

1. Remove al I grovel ond dirt from conduit. Cop al I conduits prior to placing aggregate 
and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of 
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at 
least 9 inches deep, prior to setting the ground box. lnstal I ground box on top of 
aggregate. 

2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth 
of concrete for the apron extends from finished grade to the top of the aggregate bed 
under the box. Ground box aprons, including concrete and reinforcing steel, are 
subsidiary to ground boxes when cal led for by descriptive code. 

3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground 
boxes. 

4. lnstal I ol I conduits ond el Is in a neat and workman I ike manner. Uniformly space 
conduits so grounding bushings and bel I end fittings can easily be installed. 

5. Temporarily seal al I conduits in the ground box unti I conductors are installed. 

6. Permanently seal conduits immediately after the completion of conductor instal lotion 
and pul I tests. Permanently seal the ends of al I conduits with duct seal, expandable 
foam, or other method os approved. Do not use duct tape as a permanent conduit sealant. 
Do not use si I icone caulk as a sealant. 

7. When a ground rod is present in a ground box, bond al I equipment grounding conductors 
together and to the ground rod with I isted connectors. 

8. When a type B or D ground box is stacked to meet vo I ume requirements, it is a I I owab I e 
to cut on appropriately sized hole for conduit entry in the side wal I at least 18 inches 
be I ow grade. 

9. If an existing ground box in the contract hos a metal cover, band the cover to the 
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size 
as the grounding conductor. The bonding jumper is subsidiary to various bid items. 
Verify existing ground boxes with metal covers are shown on the plans, with notes 
fully describing the work required. 

10. If other ground boxes with metal covers ore within the project I imits but are not port 
of the contract, the Engineer may direct the Contractor to bond the metal covers, 
identifying the specific boxes in writing. This work wi I I be paid for separately. 

11. Bond metal ground box covers to the grounding conductor with o tank ground type lug. 

H ~-
P_L\t = = lt7 
fl. I .1 
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ELECTRICAL SERVICES NOTES 

1.Provide new materials. Ensure installation and materials comply with the oppl icable 
provisions of the National Electrical Code <NEC> and National Electrical Manufacturers 
Association (NEMA> standards. Ensure material is Underwriters Laboratories (UL) I isted. 
Provide and instal I electrical service conduits, conductors, disconnects, contactors, 
circuit breaker panels, and branch circuit breakers as shown an the Electrical Service 
Data chart in the plans. Faulty fabrication ar poor workmanship in material, equipment, 
or instal lotion is justification for rejection. Where manufacturers provide warranties 
and guarantees as a customary trade practice, furnish these to the State. 

2.Pravide electrical services in accordance with Electrical Detai Is standard sheets, 
Departmental Material Specification (DMS> 11080 "Electrical Services, ''DMS 11081 
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type c," DMS 11083 
"Electrical Services-Type D," DMS 1 IOM "Electrical Services-Type T," DMS 11085 
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the 
Standard Specifications. Provide electrical service types A, C, and D, as I isted 
an the Material Producers List (MPLl on the Department web site under "Roadway 
I I luminotion and Electrical Supplies," Item 628. Provide other service types as 
deto i I ed on the p I ans. 

3.Provide al I work, materials, services, and any incidentals needed to instal I a 
complete electrical service as specified in the plans. 

SERVICE ASSEMBLY ENCLOSURE 
1.Provide threaded hub for al I conduit entries into the top of enclosure, 

2. Type galvanized steel (GS) enclosures may be used for Type C panelboards 
and for Type D and T services that do not use an enclosure mounted 
photocel I or I ighting contactor. Provide GS enclosures in accordance with 
DMS 11080, 11082, 11083, and 11084. 

3.Provide aluminum (AL) and stainless steel (55) enclosures for Types A, C, 
and D in accordance with DMS I 1080, 11081, 11082, 11083, and 11084. Do 
not point stainless steel. 

4.Provide pedestal service (PS) enclosures in accordance with ED(9) and 
DMS I I 080 and 1 1 085. Do not provide GS pedesta I services. If GS is shown 
in the PS descriptive code, provide an AL enclosure. 

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS 
I.Field dri I I flange-mounted remote operator handle if needed, to 

ensure handle is lockable in both the "On" and "Off" positions. 

2.When the uti I ity company provides a transformer larger than 50 KVA, 
verify that the available fault current is less than the circuit 
breaker's ampere interrupting capacity (A!Cl rating and provide 
documentation from the electric uti I ity provider to the Engineer. 

PHOTOELECTRIC CONTROL 
I.Provide photocel I as I isted on the MPL. Move, adjust, or shield the 

phatocel I from stray or ambient night time I ight to ensure proper 
operation. Mount photocel I facing north when practical. Mount top 
of po I e photoce I Is as shown on Top Mounted Photoce I I Deta i I. 

.':., 0 
~~o 

4.Coordinate with the Engineer and the uti I ity provider far metering and compliance 
with uti I ity requirements. Primary I ine extensions, connection charges, meter 
charges, and other charges by the uti I ity company to provide power to the location 
are paid for in accordance with Item 628. Get approval for the costs associated 
with these charges prior to engaging the uti I ity company to do the work. Consult 
with the uti I ity provider to determine costs and requirements, and coordinate the 
work as approved. 

* ELECTRICAL SERVICE DATA 
QI:, L 
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5. The enclosure manufacturer wi I I provide Master Lock Type 2 with brass tumblers 
keyed #2195 for al I custom electrical enclosures. Instal I ing Contractor is to 
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" 
enclosures. Master Lock #2195 keys and locks become property of the State. 
Unless otherwise approved, do not energize electrical service equipment unti I 
locks are installed. 

6.Enclosures with external disconnects that de-energize al I equipment inside the 
enclosure do not need a dead front trim. Protect incoming I ine terminations from 
incidental contact as required by the NEC. 

7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 
stainless steel may be used. 

8.Provide wiring and electrical components rated for 75•c. Provide red, black, 

EI ec. Plan Service Service 
Service Sheet Electrical Service Description Conduit Conductors 

ID Number **Size No./Size 
SB 183 289 ELC SRV TY A 240/480 lOO(SSlAL(ElSF(U) 2" 3/#2 

NB Access 30 ELC SRV TY D 120/240 060(NSlSS(ElTS(Ol 1 1/4" 3/#6 

2nd & Mein 58 ELC SRV TY T 120/240 OOO(NS)GS(N)SP(O) 1 1/4" 3/#6 

* Example only, not for construction. Al I new electrical services must have 
electrical service data chart specific to that service as shown in the plans. 

Safety 
Switch 

Amps 
100 

N/A 

N/A 

and white colored XHHW service entrance conductors of minimum size 6 American 
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. 
Identify electrical conductors sized 4 AWG and larger by continuous color 
jacket or by colored tape. Mark at least 6 inches of the conductor's insulation 
with half laps of colored tape, when identifying conductors. Ensure each service 
entrance conductor exits through a separately bushed non-metal I ic opening in the 
weatherhead. The lengths of the conductors outside the weatherhead are to be 

** Verify service conduit size with uti I ity. Size may change due to uti I ity meter 
requirements. Ensure conduit size meets the National Electrical Code. 

12 inches minimum, 18 inches maximum, or as required by uti I ity. 

9.AI I electrical service conduit and conductors attached to the electrical service 
including the riser or the elbow below ground are subsidiary to the electrical 
service. For an underground uti I ity feed, al I service conduit and conductors after 
the elbow, including service conduit and conductors for the uti I ity pole riser 
when furnished by the Contractor, wi I I be paid for separately. 

ID.Provide rigid metal conduit (RMC) for al I conduits on service, except for the 
1/2 in. PVC conduit containing the electrical service grounding electrode 
conductor. Size the service entrance conduit as shown in the plans. Ensure 
conduit for branch circuit entry to enclosure is the same size as that shown 
an the layout sheets for branch circuit conduit. Extend al I rigid metal conduits 
a minimum of 6 inches underground and then couple ta the type and schedule of 
the conduit shown on the layout for that particular branch circuit. Instal I o 
grounding bushing on the RMC where it terminates in the service enclosure. 

I I.Use of I iquidtight flexible metal conduit (LFMC) is al lowed between the meter and 
service enclosure when they are mounted 90 ta 180 degrees to each other. Size the 
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 
length. Strap LFMC within 1 fact of each end. LFMC less than 12 inches in length 
need not be strapped. Each end of LFMC must have a grounding bushing or be 
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) 
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pul I test is 
required on al I installed conductors, with at least six inches of free conductor 
movement demonstrated to the satisfaction of the Engineer. 

1 2. Ensure a I I mounting hardware and i nsta I I at ion deta i Is of services conform to ut i I i ty 
company specifications. 

13.For al I electrical service enclosures I isted under Item 628 on the MPL, the UL 508 
enclosure manufacturers wi I I prepare and submit a schematic drawing unique to each 
service. Before shipment to the job site, place the applicable laminated schematic 
drawings and the laminated plan sheet showing the electrical service data chart 

EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE 
ELEC SERV TY X XXX/XXX XXX 

Schematic Type __J I;J 
Service Voltage V / V 

Disconnect Amp Rating 
000 indicates main lug anly/ 
Typ i ca I I y Type T 

(55) = 

(NSl = 

Safety Switch Ahead af 
Meter-Check with Uti I ity 
Na safety Switch Ahead af 
Meter-Check with Uti I ity 

Enclosure Type 
GS= Ga I van i zed stee I ( "off the she If") 
SS= Stainless steel (Custom EnclosurelSee 
AL= Aluminum (Custom Enclosure)See MPL 

Photocel I Mounting Location 
(El= Inside Service/Enclosure 

(T) = 
(L) = 

(NJ= 

Mounted 
Top of pole 
Luminaire mounted 
None/Na Photocel I or 
Lighting Contactor Required 

Service Support Type 
GC= Granite concrete 
OC= Other concrete 
TP= Timber pole 

(XXl xx ( X l xx (X l 

MPL 

Main 
Ckt. Bk,. 
Pole/Amps 

2P/100 

2P/60 

N/A 

:,.\\\\',;:' '§' , ... ~ ,,:/ 
~-c.i· 

used to bui Id the enclosure in the enclosure's data pocket. The instal I ing contractor 
wi I I copy and laminate the actual project plan sheets detai I ing al I equipment and 
branch circuits supplied by that service. The laminated plan sheets are to be placed 
in the service enclosure's document pocket. Reduce I 1 in. x 17 in. plan sheets to 
8 ½ in. x 11 in. before laminating. If the installation differs from the plan 
sheets, the instal I ing contractor is to redl ine plan sheets before laminating. 

SP= Steel pole 
SF= Steel frame 

~ 1:/ ,.,• 
~c..' ;: 

OT= Pale by others or paid 
for separately 

.... 
::: 

Two-Pole Panelbd/ 
Contractor Loadcenter 

Amps Amp Rating 

100 NIA 

100 
30 

N/A 70 

Standard 3-prong 
photoce I I 
receptacle 
and photoce I I 

Hot dipped 
ga I van i zed, 
cast iron, 
or sand cast 
aluminum outlet 
bax with caver. 

½ " RM ____,--
Conduit, bend 
to provide ½" 
to 1" clearance 
between photo
ce I I and po I e. 

TOP 

Branch 
Circuit 

ID 
Lighting NB 
Lighting SB 

Underpass 

Sig. Cantre I I er 
Luminaires 

CCTV 

Flashing Beacon 1 
Flashing Beacon 2 

~ 

Branch Branch 
Ckt. Bkr. Circuit 
Pole/Amps Amps 

2P/40 26 
2P/40 25 
lP/20 15 

lP/30 23 
ZP/20 9 
lP/20 3 

lP/20 
lP/20 

Conduit mounting 
channe I (Uni strut, 
Kindorf, B-line 
or equa I l 

t 
Mount Photoce I I 
6" to 8" measured 
from the top of 
the pole or 18 
to 20 feet above 
finished grade 
or as directed 
by Engineer, and 
as a I I owed by 
ut i I i ty company. 

!---Service 
Support 

MOUNTED PHOTOCELL 

KVA 
Load 

28. 1 

5. 3 

I. 0 

Instal I conduit strap maximum 3 feet 
from box. 5 foot maximum spacing 
between straps supporting conduit. 

~-
I Texas Department of Transportation 

:: 

Traffic 
Operations 

Division 
Standard 

14.When providing an "Off The Shelf" Type Dor Type T service, provide laminated plan 
sheets detai I ing equipment and branch circuits supplied by that service, Reduce 

EX= Existing pole 
TS= Service on traffic 

signal pole 
i ; 7 5 5 0 0 -,, ,, 

ELECTRICAL DETAILS 
SERVICE NOTES & DATA 

11 in. x 1 7 in. p I an sheets to 8 1/ 2 in. x I 1 in before I am i noting. De I i ver these 
drawings before completion of the work to the Engineer, instead of placing in 
enclosure that has no door pocket. 

15.Do not instal I conduit in the back wal I of a service enclosure where it would 
penetrate the equipment mounting panel inside the enclosure. Provide grounding 
bushings on al I metal conduits, and terminate bonding jumpers to grounding bus. 

ww Grounding bushings are not required when the end af the metal conduit is fitted 

PS= Pedestal Service 

O= 

U= 

Overhead Service Feed 
from Ut i I i ty 
Underground Service Feed 
from Ut i I i ty 

-,::, 
-::, 
~ 
~ -~-

·,"'· ED<S>-14 
FILE: ed5-14. dgn ON: TxDOT Lc!-1 TxDOT ]ow: TxDOT jcK, TxDOT 
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Red insulation or 
color code 6" length 
of Line 1 or Line 2 
conductors' insulation 
with red tape where 
conductor exits the 
weatherhead. 

------+-------- White insulation or 
CD 

CD 

0 
® 

@ 

GN G N 

11 11 
Grounding Typical Branch 
Electrode Circuits 

SCHEMATIC TYPE A 
THREE WIRE 

co I or code 6" I ength 
of neutral conductors' 
insulation with white 
tape where conductor 
exits the weatherhead, 

@ Two Photocel I viewing 
windows not shown but 
required when photocel I 
is I isted os enclosure 
mounted. Windows not 
required when photocel I 
is I isted os pole top 
mounted. 

~~f-----!=-+-------~® 

0 
® 

-N-

-G-

Do not bond (jJ) 
this bus to I I ,----------J.__ 
the enclosure~ 

Grounding 
Electrode 

WIRING 
Power Wiring 

Control Wiring 

SCHEMATIC 
THREE 

LEGEND 

Neutral Conductor 

0 

NG 
♦ ♦ 

Typical Branch 
Circuit 

TYPE C 
WIRE 

Equipment grounding conductor-always 
required 

® 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 
14 

15 

1201240 
-------

Red i nsu I at ion or 
color code 6" length 
of Line 1 or Line 2 

G) 

G N G ~ G N 

11 1 Grounding 11 
Electrode 

Typical Typical 
120 Volt 240 Volt 

Branch Circuit Luminaire 
Branch Circuit 

Typical 
120 / 240 Volt 
Branch Circuit 

SCHEMATIC TYPE 
120/240 VOLTS -

D - CUSTOM 
THREE WIRE 

SCHEMATIC LEGEND 
Safety Switch (when required) 

Meter (when required-verify with electric 
uti I ity provider) 

Service Assembly Enclosure 
Main Disconnect Breaker (See Electrical 
Service Data) 

Circuit Breaker, 15 Amp (Contro I Circuit) 
Auxi I iary Enclosure 
Control Station ("H-0-A" Switch) 

Photo Electric Control (enclosure-
mounted shown) 
Lighting Contactor 
Power Distribution Terminal Blocks 
Neutral Bus 
Branch Circuit Breaker 
(See Electrical Service Data) 
Separate Circuit Breaker Panelbaard 
Load Center 
Ground Bus 

conductors' insulation 
with red tape where 
conductor exits the 
weatherhead. 

White insulation or 
color code 6" length 
of neutral conductors' 
insulation with white 
tape where conductor 
exits the weatherhead. 

\\\\\\l' ... ~\\_,.
~ ,w 

~-C . 
~~' ~(!: I;·-·, ---·::, ___ . ______ cc,-,-c-. 

~ 
; 75500 
:l - -- -
\~-- ,~ : ___ '_!-_______ . c_;f 

1 20 I 240 

0 

Q:3) 

G N 

l l 
Typical 
120 Volt 

Branch Circuit 

@ 

@([]) 

G N 

Grounding l l Electrode 

Typical 
120 / 240 Volt 
Branch Circuit 

SCHEMATIC TYPE T 
120/240 VOLTS - THREE WIRE 
Galvanized steel-"Buy Off The Shelf" 
only. When required instal I photocel I 
top of the pole or on luminaire only, 
no I ighting contractor wi I I be installed . 

~-
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

ELECTRICAL DETAILS 
SERVICE ENCLOSURE 
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SUPPORT TYPE STEEL POLE CSP) AND STEEL FRAME CSF) 11z. 
radius 2 ½" TYP. 

1.Provide steel pole ond steel frame supports as per TxDOT Departmental Material Specification 
IOMSI I 1080 "Electrical Services." Mount al I equipment and conduit on 12 gouge galvanized 
steel or stainless steel channel strut, I ½ in. or I¾ in. wide by I in. up to 3 ¾ in. 
deep Uni strut, Kindorf, B-1 ine or equal. Bolt or weld al I channel and hardware to vertical 
members as approved. Do not stack channel. Fi le smooth and point field cut ends of al I channel 
with zinc-rich point before instol I ing. 

White insulation~i------2" to 6" 
or color code 6" L_ 4" ltyp. I 
of neutral 
conductor's .-

20' measured from I 
grade. Circumtonces 
may require the 
electrical service 
support to be tol le, 
than the 20" shown, 
check with ut i I i ty 
before instol I ing . 

Top of 
weotherheod 

'-'----"'to be 2" to 6", 
~~~-- 4" typical -

2.Provide poles for overhead service with on eyebolt or similar fitting for attachment of the 
service drop to the pole in conformance with the electric uti I ity provider's specifications. 

3.Provide and instol I galvanized¾ in. x 18 in. x 4 in. ldio. x length x hook length) anchor 
bolts for underground service supports. Provide ond instol I galvanized¾ in. x 56 in. x 4 in. 
anchor bolts for overhead service supports. Ensure anchor bolts hove 3 in of thread, with 
3 1/4 in. to 3 ½ in. of the exposed anchor bolt projecting above finished foundation. Provide 
and instol I leveling nuts for al I anchor bolts. 

4.Bond one of the anchor bolts to the rebor cage with 6 AWG bore stranded copper conductor. Use 
I isted mechanical connectors rated for embedment in concrete. See Inset B . 

5.Furnish and instol I rigid metal I ic el Is in al I steel pole and steel frame foundations for al I 
conduits entering the service from underground. 

6.Use class C concrete for foundations. Ensure reinforcing steel 
unobstructed concrete cover. 

is Grode 60 with 3" of 

insulation with 
white tape where 
conductor exits 
weotherheod. 

Red insulation 
or color code 6" 
length of Line I 
or Line 2 
conductor's 
insulation with 
red tape where 
conductor exits 
the weotherheod. 
Conductor slack 
length, 12" min., 
18" max. 

7. Dr i I I and top stee I po I es and frames for 1/2 in. X 13 UNC tonk ground fitting. For stee I po I e service 
supports, provide and instol I tonk ground fitting 4 in. to 6 in. below electrical service enclosure. 
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 
from the enclosure to the tonk ground fitting. For steel frame service supports, provide and instol I 
tonk ground fitting on steel frame post. Instol I service grounding electrode conductor in a non-metal I ic 
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding 
electrode conductor to the tonk ground fitting. See steel frame and steel pole detoi Is ond Inset A for 
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For 
underground conduit runs from the electrical service, extend RMC from the service enclosure to on RMC 
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and instol I 
grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC 
is fitted into a seol ing hub or threaded boss. 

n.. 
>
f--

0 
co 

Inset B 

8. If Steel pole or frame is pointed, bond each separate pointed piece with a bonding jumper attached to 
a tapped ho I e. 

RMC 

-Service 
Enclosure 

Inset A 

~ 
,rChanne I 

bracket or 

Point of ---~ 
attachment 
of service drop 
to be below 
weotherheod. 

Conduit support 
spacing, 3'mox 
from the ends, 
and 5' in between 
unless otherwise 
col led for by the 
ut i Ii ty. 

Service 
Enclosure------~ 

other arrangement 
approved by Inset A the Eng i nee,. 
IKindorf, 
Uni strut, 
B- I i ne ov~•----------------►'t1jj 
equo I. l -

PVC 

Dia. x 60" 
depth foundation 
4-"5 reinforcing 
bars and "2 spiral 
ltyp. I at 6" pitch 

PVC 

below the top 
of pole. 

White insulation 
or color code 6" 
of neutral 
conductor 1 s 
insulation with 
white tape where 
conductor exits 
weotherheod. 

Red insulation 
or color code 6" 
length of Line I 
or Line 2 
conductor's 
insulation with 
red tape where 
conductor exits 
the weotherheod. 
Conductor slack 
length, 12" min., 
18" max. 

Meter 

Inset B 

24" dio. X 60" 
foundation 4-"5 
reinforcing bars 
and "2 spiral at 6" 
pitch ltyp, l 

NOTE: 
A I I ro 
edges 
be gro 
smooth 

Drain 

ugh 
sho 11 
und 

hole 

a: 
I >-

f--

'° 

,ocoo ~ .. 
2 - p I aces ~ + 

2 
: 

TYP. 
-;-;-;:- ---i- J/ " 

J/ • /16 /16 
/16 

Iv. 1/ " 1/ 

POLE TOP PLATE 

24" Diameter 
drill shaft /;';·:· 8" 0 ·.>::·::. 

~ :{-1>-' . ~ ... 

Conduit 
• ... □ ··'. ··: ··: • .+-''-'--,c-"-"-'+--~ 

5 ½" 

BASE PLATE DETAIL 

8" 

9.Provide ¼" - 20 machine screws for bonding. Do not use sheet metal screws. Remove al I non
conductive material at contact points. Terminate bonding jumpers with I isted devices. Instol I 
minimum size 6 AWG stranded copper bonding jumpers. Moke up al I threaded bonding connections 
wrench t i ght. 

WITH SAFETY SWITCH WITHOUT SAFETY SWITCH 

ID.Avoid contact of the service drop and service entrance conductors with the metal pole to 
prevent abrasion of the insulated conductors. 

SERVICE SUPPORT TYPE SP (0) 

II.Shop drawings ore not required for service support structure unless specificol ly stated 
elsewhere or directed by the Engineer. 

72" 
above 
grade 
max. 

Vories 

Ho-----+-f---Center of meter 

Dr i I I, top, and thread 
½" X 13 UNC. Install 
tonk ground fitting, 
connect electrical 
service grounding 
electrode conductor. I 11111•• ...... , I See Note 7. ----------<-I n ...... .. 

Rebar 

20" 

Inset 

WITH SAFETY SWITCH 
FRONT VIEW 

SERVICE SUPPORT TYPE 

socket 60" typical 
above grade. 
(Verify with uti I ity) 

post 

Channel Strut 
for mounting 
equipment. 
Number of struts 
as needed to 
securely mount 
equipment 

Inset A 

B 

X 48" 
foundation 

~ 

,-

,-

"', 

Vories 
I 

-

o- -. 
= SERVICE 

METER 

1~-- ENCLOSURE 
-

- ~ 

:=. 

Le: / 
~ -

'--

A 
~ '"', 4-"5 reinforcing 

bars and "2 spiral 
at 6" pitch ltyp. I WITHOUT SAFETY SWITCH 

SF (U) UNDERGROUND SERVICE 

Inset A 

Safety 
switch 
lwhen 
required)-

RMC to 

0. 
;,-, 
+-

0 
co 

<X) 

FRONT VIEW 
INSET A 

C 

:::;, 

uti I ity -----~ 

24" dio. x 36" depth 
foundation 4-"5 
reinforcing bars 
and "2 spiral 
ltyp. I at 6" pitch 

WITH SAFETY 

SERVICE SUPPORT 

Inset A 

SWITCH 

TYPE SP (U l 

C: 

- OVERHEAD 

INSET B 

SERVICE 
See Note 4 SERVICE 

5" thick 
concrete 
pod {class C 
concrete and 
6" X 6" "6 
wire mesh) 

BOTTOM OF POLE 

SUPPORT TYPE 

½ · expons ion 
joint material 

SF SP 

co 

7 5 5 0 0 

Dimension varies, 
i nsto I I on I y as 
wide as required 
to accorrrnodote 
equipment 

.c: 
+-
0> 

~ ,.,., 
_J Q) 

+- t 
0 z 

[I) Q) 

L Q) 
0 Vl 
.c: 
0 
C 
« 

u 
0. 0 
0 Q) 

f-- i: 
f--

3/4" di a. 

w 
Hook 

Length 

HOOKED ANCHOR DETAIL 

UNDERGROUND SERVICE 

TOP VIEW 

TY SF (0) 

~-
I Texas Department of Transportation 

SF ( u ) 

Traffic 
Operations 

Division 
Standard 

ELECTRICAL DETAILS 
SERVICE SUPPORT 

TYPES SF & SP 
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PEDESTAL SERVICE NOTES 

1. Manufacture pedestal electrical services in accordance with Departmental Material 
Specifications WMSl11080 "Electrical Services", 11085 "Electrical Services-Pedestal 
<PSl" and Item 628 "Electrical Services. "Provide pedestal electrical services as 
I isted on the Material Producers I ist <MPLl an the Department's web site under 
"Roadway I I lumination and Electrical Supplies," Item 628. Ensure al I mounting 
hardware and instal lotion detoi Is of services meet uti I ity company specifications. 
Contact the local uti I ity company for approval of pedestal detai Is prior to 
instal I ing the electrical pedestal service. Submit any changes required by the 
uti I ity company prior to manufacturing the pedestal enclosure. 

2. When a meter socket is required, provide a socket with a minimum 100 amp rating that 
complies with local uti I ity requirements. 

3. Provide Class A or C concrete for pedestal service foundations in accordance with 
I tern 420, "Concrete Substructures, " except that concrete wi I I not be paid for di ,ect I y 
but is considered subsidiary to Item 628. 

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement 
for Concrete. " 

5. Jnstal I 1/2 in. X 2 1/16 in. m,n,mum length concrete single expansion type anchors for 
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in 
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to 
the anchors in the foundation with a½ in. galvanized or stainless steel machine thread 
bolt, a properly sized locknut and a flat washer. 

6. Finish top of concrete foundation in a neat and workman I ike manner. If leveling washers 
are used, ensure no more than 1/8 in. gap at any corner. Do not exceed a maximum dip or 
rise in the foundation of 1/8 in. per foot. When properly installed, ensure the top of 
the service enclosure is level front to back ond side to side within¼ in. Repair 
rocking or movement of the service enclosure at no additional cost to the department. 

7. Do not use I iquidtight flexible metal conduit <LFMCl on pedestal type services. 

8. Ensure al I elbows in the foundation are sized as per uti I ity provider's conduit requirements 
for underground conduit and feeders. PVC extensions may be installed provided the ends of the 
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where 
extension conduits are metal, grounding bushings must be installed with a bonding jumper 
properly terminated . 

6" 16" 
min. 

0 

U"l 0 
0 

LINE 
N 

I 
000 

LOAD LOAD 

~· ♦ 

SECTION A-A 

6" 
min. 

14 

~ 
r--

Reinforcing 
Steel----+--~~~J 

A.:~~ b 

~ • c,.·•.~• .. : b0 ... 

,; 

Hex Nut 
Lock Washer 
Flat Washer 

_._;,: b ·~:_;.~ : b :(i~,. b -~:~~: b ·~:i:,." b ~:~•• b :<~• 

ANCHOR BOLT DETAIL 

C: 
E 

CX) ..,. 

A 

16" 

~~~--~;;;;~~~~=I 
E 

0------.._ 

~ 

A 

-----See anchor 

1· 
1 7" 

CD 

min. 

·1 

0 

n,---Hc:.__---Equipment Mounting 
Studs <as required) 

Equipment Mounting 
Studs (as required) 

lt":!;;;;;i;lo-jf-t----Be I I End Fittings 

cr---.wmm,,mb~o-lt detial --------------::~ttjjjtt:t:t::,;l~~ or Grounding 
Bushings 

N 

C: 
Steel 

... .-
E 

CX) 

LOAD SIDE CONDUIT 

FRONT VIEW 

TYPE C shown, TYPE A simi la, except that TYPE A shal I have 
individual circuit breakers (CB) mounted on an equipment mounting 
panel. CB Handles shal I protrude through hinged deadf,ont trim. 

LEGEND 
1 Meter Socket, (when required) 
2 Meter Socket Window, (when required) 

3 Equipment Mounting Panel 

4 Photo Electric Control Window, <When required) 
5 Hinged Deadf,ont Trim 
6 Load Side Conduit Trim 
7 Line Side Conduit Area 
8 Ut i I i ty Access Door, with handle 
9 Pedestal Door 

10 Hinged Meter Access 
11 Control Station ( H-0-A Switch) 

12 Main Disconnect 
13 Branch Circuit Breakers 
14 Copper Clad Ground Rod - 5/8" X IO' 

.. ·. ·o 

.. · ... 

LOAD SIDE CONDUIT 
Size and number 
of conduits 
determined by 
plan detai Is 

SIDE 

~-

.· ·.· ... .. 
-::- ... . 

.· . 

LINE SIDE CONDUIT 

VIEW 

I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

ELECTRICAL DETAILS 
ELECTRICAL SERVICE SUPPORT 

PEDESTAL SERVICE TYPE PS 
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TIMBER POLE(TP)SERVICE SUPPORT NOTES 

1. Ensure electrical service support is a class 
5 treated timber pole as per Item 627 "Treated 
Timber Poles.· Embed timber pole to depth 
required in Item 627. 

2. Conduit and electrical conductors attached 
to the electrical service pole and underground 
within 12 in. of service pole are not paid 
for directly but ore subsidiary to the electrial 
service. 

3. Instal I pale-top mounted photocel I (Tl on 
north side of pole, or in service enclosure 
(El as required. See Electrical Service Data 
chart in plan set. 

4. Gain pole as required to provide flat surface 
for each channel. Gain timber pole to 5/2 in. 
max. depth and 1 1/8 in. max. height. Gain 
pole in a neat and workman I ike manner. 

5. Mount meter and service equipment on stainless 
stee I or go Ivon i zed channe I (Uni strut, Ki ndorf, 
or equa I l . Provide channe I sized 1 in. to 3 ¾ in. 
maximum depth, and 11/2 in. to 13/s in. maximum 
width. Fi le smooth the cut ends of galvanized 
channel and paint with zinc rich paint before 
instal I ing on pole. Secure each channel section 
to timber pole with two galvanized or SS lag 
bolts, 1/ 4 in. minimum diameter by 1½ in. 
minimum length. Use a galvanized or SS flat 
washer on each lag bolt. Do not stack channel . 

6. When excess length must be trimmed from poles, 
trim from the top end only. 

to 6" 
typ. (D CI ass 5 po I e, height as required 

0 Service drop from ut i I i ty company 
(attached below weatherheadl 

Point of------'--il-111-1 

G) Service conduit (RMC land service 
entrance conductors - One Red, 
One Black, One White (See Electrical 
Service Data) 

8) Safety switch (when required l 

® Meter (when required) 

@ Service enc I osure 

Ci) 6 AWG bare grounding e I ectrode 
conductor in½ in. PVC to 
ground rod - extend½ in. PVC 
6 in. underground. 

@ % in. x 8 ft. Copper clad 
ground rod - drive ground rod 
to a depth of 2 in. to 4 in. 
below grade. 

® RMC same size as branch circuit 
conduit. 

0 

(iJ) 

@ 

See pole-top mounted photocel I 
detail onED(5l. 

When required by the serving 
uti I ity provide bore 6 AWG 
copper conductor. Run wire 
from pole top to butt wrap 
or copper butt plate. Protect 
conductor with non-conductive 
material too height 
of 8 ft. above finished 
grade. 

When required by uti I ity, cut 
top of pole at an angle to 

attachment 
to be below 
weatherhead 

Pole brand 
must be 
5' or less 
above grade 

6" ~ 
typ. _J 1: 

<V 

6 
<V 

f 
w 

SERVICE 

10 

Couple to 
Circuit 
Conduit 

Upper end of ground 
rod to be 2" to 4" 
below finished grade 

SUPPORT TYPE TP (0) 

GRANITE CONCRETE(GC)& OTHER CONCRETE(OC)NOTES 

Ensure electrical service support structures bid as type Granite 
Concrete (GCl or Other Concrete (OCl meet the fol lowing requirements. 

1. Provide GC and OC poles that meet the requirements of DMS 11080 
"E lectricol Services.· 

2. Provide prestressed concrete poles suitable for direct embedment into 
the ground without special foundations. 

3. Verify poles are marked as required on DMS 11080. Location of marking 
should be approximately 4' above final grade. Use the two-paint pickup 
locations when hand I ing pole in horizontal position, and one-point 
pickup location for use in raising the pole to a vertical position. 
These marks ore smal I but conspicuous. 

4. Embed poles 42 in. or 101/. of the length plus 2 ft., whichever is greater. 

5. Ensure al I instal lotion detai Is of services are in accordance with uti I ity 
company specifications. 

6. Instal I a one point rack or eye bolt bracket 6 inches to 12 inches below 
the weatherhead as an overhead service drop anchoring point for the 
electric uti I ity. 

7. Furnish and instal I galvanized or stainless steel channel strut 1 ½ in. 
or 1 % in. wide by 1 in. up to 3 ¾ in. deep (Uni strut, Kindorf, B-1 ine 
or equal). Attach channel strut with stainless steel concrete anchors (max . 
1 • depth), square U-bolts or back to back channel strut with long bolts, 
or other secure mounting as approved by the Engineer. Ensure bolts are 
galvanized in accordance with ASTM A153. Do not stack channel struts. 

8. Backf i I I the ho I es thorough I y by tamping in 6 in. I i fts. After tamping to 
grade, place additional backfi I I material in a 6 inch high cone around the 
pole to al low for sett I ing. Use material equal in composition and density 
to the surrounding area. Backfi I I ing wi I I not be paid for directly but is 
subsidiary to various bid items. 

White Insulation or 
color code 6" length 
neutral conductor's 
insulation with 
white tape where 
conductor exits 
the weatherhead . 
Red insulation or 
color code 6" length 
of Line 1 or Line 2 
conductor's insulation 
with red tape where 
conductor exits 
the weatherhead. 
Conductor slack 
length, 12"min., 
18" max. 

6" to 12-JA 

RMC _______..j 

Safety Switch 
(when required)---

[L 

>
f-

0 

"' 

<V If) 

~ 2 • to 6" (4 • typ. l 

7 (As required or al lowed 
by uti I ity company) 

25' measured from grade. 
Circumstances may require the 
electrical service support 
to be tol ler than the 25' 
shown, check with uti I ity 
before instal I ing 

Service 
Enclosure 

Pole marking 
approx. 4' 
above ground 
I ine. 

~See Detoi I A 

Extend 1/2" 
PVC 6" 
below grade 

Bushing 
or Be I I 
[.nd Fitting 
·c 

~~:;e 

,,v: ~-- . -:S- -~•-_; 
~ .,, .. 

0.. 
>
f-

0 
'-" 
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E 

N 
-q-

Safety switch 
(when required) 

-~ 

""·-:::J 
EU 
:::J C 
E o a. 
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X L 
0 0 +
:;e +- If) 

r--------Service 
Enclosure 

Detail A 

Extend 1/z" PVC 
6" below grade 

grade 

PVC, or other 
conduit type 
as shown on 
layout 

RMC e I I 
Underground 
conduit as 
per uti I ity 
requirements 

Min. 24" 
dia. hole 

Concrete 
Pole 

Bushing 
or Be 11 
End Fitting 

CONCRETE SERVICE SUPPORT 
Underground(U) 

:-q: ·v 

D 

Side View Top View 

DETAIL A 
See Note 7. Before instal I ing channel 
that has been cut, file sharp edges and 
paint with zinc-rich paint. Ensure 
there is no paint splatter on the pole. 
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DUCT CABLE & HOPE CONDUIT NOTES 

1. Provide duct cable in accordance with Departmental Material Specification COMSI 11060 
"Duct Coble" and Item 622 "Duct Cable." Provide duct coble as I isted on the Material 
Producer List (MPLI an the Department web site under "Roadway II lumination and Electrical 
Supplies" Item 622. 

2. Provide High-Density Polyethylene CHOPEI conduit in accordance with OMS 11060 and 
Item 618, "Conduit." Provide HOPE as I isted an the MPL on the Department web site under 
"Roadway I I lumination and Electrical Supplies," Item 618. 

3. Supply duct cable with a minimum 2 in. diameter, unless otherwise shown in the plans. 
Provide duct cable and HOPE conduit as shown by descriptive code or on the plans. 
Bend duct cable and HOPE conduit as recommended by the manufacturer, with a minimum 
bending radius of 26 in. for 2 in. duct. Fol low manufacturers' recommendations when 
hand I ing duct cable and HOPE conduit reels and during instal lotion of duct cable and 
HOPE candu it. 

4. Do not splice conductors within duct cable or HOPE conduit. Couple duct cable and HOPE 
entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows 
are cal led for in the plans and any portion of the RMC elbow is buried less than 18" 
from possible contact, ground the RMC elbow. 

5. Furnish and instal I duct cable with factory installed conductors, sized as shown in the 
plans and as required by the National Electrical Code (NEC). The NEC contains specific 
requirements for duct cable in Article, "Nonmetal I ic Underground Conduit with Conductors: 
Type NUCC. " 

6. When conduit casing is cal led for in the plans, extend duct cable or HOPE conduit 
through the conduit casing in one continuous length without connection to the casing . 

7. Seal the ends of duct cable or HOPE conduit with duct seal, expandable foam, or other 
approved method after completing the pul I tests required by Item 622. 

8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown 
on the p I ans. 

9. Furnish and instal I I isted fittings to couple duct cable or HOPE conduit to other types 
of conduit. Duct coble and HOPE conduit may be field-threaded ond spliced with PVC or 
RMC threaded couplings; connected with I isted tie-wrap fittings; connected using I isted 
coup I ing made of HOPE with stainless steel external banding clamps and locking rings; 
connected with approved electrofusion conduit couplings; or connected using an approved 
chemical fusion method using an epoxy or adhesive specifically designed for HOPE 
couplings and connectors al I installed in accordance with their manufacturer's 
instructions. Do not use PVC glue on HOPE. Do not use water pipe fittings, or connect 
conduit with heat shrink tubing. 

Duct Cab I e/HOPE ~ 

"b 
•b ,, 

HOPE 
coupling 
body 

• l!,. •. ~:· 

~~ 
Qo/J~-o-),A"OQ9"--xSJooQ 
IQ cy;oc u oCffogRoC 
0- n 00 O~o[)0 ~ 0C 

'OQ o o _@-~o~c 

--- PVC Conduit 

External band 
clamps and 
I ock i ng rings. 

DUCT CABLE/HOPE TO PVC 

Duct Cable/HOPE Rigid Coup I ing 

Listed 
Nanmeta I I i c 
Liquidtight 
Connector 

--Rigid Metal I ic Conduit 

C 

:;, 

-~~~~ ~ ' 

~ ' ~ ~-~1" 

Ground box 

~-

'~' 

3" to 6" 

>~ ~&, .(g)~. 

~~~ ~-~ //~ 
/~. -~ 
«~< 

'~' End 
CX) 

~i~~ 1/, ,:; 
'» 
~-

V.1 

c..),.~~~~~0~~.D.rtP::tl":J:±.~tt~ULC-~~~..,,_ l ggregate bed is to be a minimum, 
f 9 inches deep, placed under and 
at in the ground box. Ensure the 
ggregate does not encroach into 
he interior of the box. 

Duct Cable/HOPE 

Couple duct to 
conduit elbow at 
foundations. 
Ensure conductors 
extend into pole 
base. Do not splice 
conductors in 
conduit . 

Bored 
Conduit 

Duct Cable/HOPE 
to PVC Conduit 
Coup I ing 

DUCT CABLE/HOPE AT GROUND BOX 

Be I I end 
fitting 

PVC 

When the upper end of an RMC 
El I does not enter the ground 
box, it may be extended with 
a SCH-40 PVC conduit nipple 
and bel I end, provided there 
is a minimum of 18" of cover 
over al I parts of the elbow. 
If not, a rigid extension and 
ground bushing is required. 

1"-3" exposed 

2" min., from top of 
dri I I shaft to RMC 

t ~ RMC e I bow 

.. :-· .. •:. . .,-
~- « 

.4 

Ground rods are not 
shown on this standard 
sheet, but may be 
required elsewhere 
in plans . 

Ori I I shaft foundation 
Class A Concrete 
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DUCT CABLE/ HOPE AT FOUNDATION 
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Compact back f i I I 
to bottom of conduit 
casing prior to placing 
duct cable, to prevent 
kinking. 
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BATTERY BOX GROUND BOXES NOTES 

A. MATERIALS 

1. Provide polymer concrete or fiberglass reinforced plastic <FRPl battery box ground box 
and cover in accordance with Departmental Material Specification <DMSl 11071 "Battery 
Box Ground Boxes." Battery box wi I I accommodate up to 4 batteries, each measuring 
8 in. x 13.5 in. x 10 in. (W x L x Dl. Label battery box ground box cover in accordance 
with OMS 11071. 

2. Supply a marine grade batteries with covers. Secure the marine grade batteries with 
cavers ta the stainless steel rack in the bottom of the ground box with tie dawn straps. 

B. CONSTRUCT ION METHODS 

1. Ensure conduit entry wi I I not interfere with placement of the batteries in the battery 
box ground box. 

2. Remove al I gravel and dirt from conduit. Cap al I conduits prior ta placing aggregate 
and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown an 
Table 2 of Item 302 "Aggregates far Surface Treatments." Ensure the aggregate bed is 
in place and is a minimum of 9 in. deep prior ta setting the box. lnstal I battery box 
ground box an tap of aggregate. 

3. Cast battery box aprons in place. Reinforcing steel may be field bent. Ensure the depth 
of concrete far the apron extends from finished grade ta the tap of the aggregate bed 
under the box. Battery box ground box aprons, including concrete and reinforcing steel, 
are subsidiary to battery box ground boxes when cal led far by descriptive code. 

4. Bait cavers dawn when not working in battery box ground boxes. Keep bolt hales in the 
box clear of dirt. 

Na. 3 
Reinforcing 
steel 

Class 
Concrete 

A 

2" 

Bar "A" 
Reinforcing steel 

~-,._,...--_-_ -'-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ ---:; -71-, 1 O" I 
A (typ.) 

L.:::=========::..r---11-Graund 
box 

PLAN 

Battery Box 
Ground box 

2" 

VIEW 

1 O" 
(typ.) 

Apron ~-, • ./[ ✓ ~ J j I 11 ·. ";;,(~- I 
;: ;·,,_:f<;J\? 1....,uu,...._urc::;;;:u,..._ '--'u,..._,--...._u,..._1'v,A.\,~ 

Conduit or 
duct cable 

CD 

® 

0 

SECTION A - A 

APRON FOR BATTERY BOX GROUND BOXES 

Place aggregate under the box and not in the box. 
Aggregate should not encroach an the interior volume 
of the box. 

Instal I bushing or bel I end fitting an the upper end 
of a I I e I Is. 

Instal I al I conduits in a neat and workman I ike manner. 

Apron-Fu I I 
Depth of box 

9" Aggregate 
f i I I CD 

< 
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30 3/," .JU 74 
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/1/:. l"'\ 
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\ ~ 

~ 
I 

~ y 

BATTERY BOX TOP VIEW 

30 3/4" 

28 1/4" 
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" 
3/a" lo HOLES 
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1 ½" 3½ "I 31/z "I 3½ "I 31/z "I 31/z "I 3½ "I 4½ " 

SECT ION X-X 

17 %" 
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1 8 1/z" 
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ROADWAY ILLUMINATION ASSEMBLY NOTES 
1 . Deta i Is opp I y ta roadway I i ght i ng i nsta I I at i ans bid or referenced under I tern 61 0, "Roadway I I I um i not i an Assemb I i es. " 

Provide, furnish, and instal I al I other materials not shown on the plans which may be necessary far complete and proper 
construction. Where manufacturers provide warranties or guarantees as a customary trade practice, furnish ta the State 
such warranties or guarantees. 

2. The locations of poles and fixtures may be shifted by the Engineer to accorrrnodate local conditions. Instal I or remove 
pales and luminaires located near overhead electrical I ines using established industry and uti I ity safety practices and 
in accordance with laws governing such work. Consult with the appropriate uti I ity company prior to beginning such work. 

3. Provide new and unused materials. Ensure that al I materials and installations comply with the applicable articles of 
the Notional Electrical Code <NEC), TxDOT standards and specifications, National Electrical Manufacturers Association 
<NEMA),and are I isted by Underwriters Laboratories <ULl or a Nationally Recognized Testing Lab <NRTLl. NRTLs such as 
Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to 
UL. Faulty fabrication or poor workmanship in any material, equipment, or instal lotion is justification far rejection. 

4. Provide Roadway II lumination Light Fixtures as per TxDOT Departmental Material Specification (OMS) 11010, Item 610, 
and as shown an the Material Producers List <MPLJ far Roadway I I lumination and Electrical Supplies. 

5. Fabricate steel roadway i I lumination pales in accordance with Roadway I I luminatian Poles <RIP) standards and Item 610. 
Pales fabricated according ta RIP standards do not require shop drawing submittals. 

a. Alternate designs ta RIP standards or the use of aluminum ta fabricate pales wi I I require the submission of shop 
drawings electranical ly. Far instructions an submitting shop drawings electranical ly see "Guide ta Electronic 
Shop Drawing Submittal" an the TxDOT web site. 

b. Limitations an use of the RIP standard: The RIP standard detai Is were developed for instal latians in locations 
where the 3-secand gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pale is 
less than <i.e. not mare than) 25' above the elevation of the surrounding terrain, in accordance with the "AASHTO 
Standard Specifications for Structural Supports far Highway Signs, Luminaires and Traffic Signals," 6th Edition 
<2013) of the AASHTO Design Specifications. Far pales to be installed in regions where the maximum basic wind speed 
exceeds 110 mph or ta be mounted mare than 25' above the surrounding terrain, provide pales meeting the fol lawing 
requirements: 

i. Submittals. Fol lawing the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing 
Submittal an the TxDOT web site), submit ta the Engineer far approval fabrication drawings and calculations 
far the poles, sealed by a Texas I icensed professional engineer <P.E. l. 

ii. Luminaire Structural Support Requirements. Provide I ight poles, arms, and anchor bait assemblies with a 25 
year design I ife ta safely resist dead loads, ice loads and the required basic wind speeds at the location of 
instal lotion in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer 
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals . 
Structurally test al I transformer bases ta resist the theoretical plastic moment capacity of the pale. Submit 
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being 
furnished with the shop drawings. Show breakaway base model number, manufacturer's name, and Iago an shop 
drawings. Include on manufacturer's shop drawings the ASTM designations far al I materials ta be used. 

6. Far both transformer and shoe-base type i I luminotian pales, provide and instal I double-pale breakaway fuse holders as 
specified by DMS-11040. Breakaway fuse holders are I isted an the MPL far Roadway I I luminatian and Electrical Supplies 
under Items 610 & 620. Provide 10 amp time delay fuses far breakaway connectors in I ight pales, or inside the I ight 
fixture far underpass luminaires. In each pole, connect luminaires to the breakaway connector with continuous stranded 
12 AWG copper conductors as I isted on the MPL. Band al I equipment grounding conductors together and ta the ground 
lug in the transformer base or hand hole. 

7. Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway i I lumination pales, in 
accordance with Item 449. 

8. Instal I T-Base with fol lawing procedure: 

a. Anchor Bait Tightening. 

i. Coat the threads of the anchor bolts with electrically conductive lubricant. 

ii. Place the T-base over the anchor baits. Foundation must be level and flat. The maximum permissible gap 
under any one earner of the t-base is 1/8" before nuts are tightened. 

ii i. Coat the bearing surfaces of the nuts and washers with e I ectr i ca I I y conductive I ubr i cant. Insta I I < 1 l 1 /2" 
hold down washer, 11) lack washer, and (1) nut an each anchor bait. Turn the nuts onto the bolts so that each 
is hand-tight against the washer. 

iv. Using a torque wrench, tighten each nut to 150 ft-lb. Uniform contact is required between the foundation and 
the T-base in the earner regions of the T-base, and al I earner gaps must be closed after applying torque. If 
a gap sti I I exists after torquing ta 150 ft-lbs, continue torquing each bait incrementally unti I gap is closed 
or maximum al lawable torque of 250 ft. pound is reached, whichever comes first. If 250 ft-lbs is not enough ta 
close the gap the foundation must be leveled. Gaps along the straight sides of the T-bases and the foundation 
are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the 
faundat i an. 

v. Check tap of T-base for level. If not level then foundation must be leveled. 

b. Top Bait Procedure 

i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lack washers with electrically conductive 
lubricant. 

ii. Jnstal I baits and 1/2" connecting washers from the inside of the T-base, thread up through the 
pale base. Instal I flat washers, lack washers and nuts snug tight according to Item 447, 
"Structura I Ba It i ng. " 

iii. Tighten each nut ta 150 ft-lb. using a torque wrench . 

c. Level and Plumb 

i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5 
degrees. 

9. Construct luminaire pole foundations in accordance with Item 416, "Dri I led Shaft Foundations," and TxDOT 
standard sheet RID<2l. 

10. Provide and instal I underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet 
RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED. 

11. Mount luminaires on arms level as shown by the luminaire level indicator. 

12. Orient luminaires perpendicular ta the roadway intended ta be I it unless otherwise shown an the plans. 

Wiring Diagram Notes: 

CD 

® 

G) 

Use 1/2 in. -13 UNC threaded, copper or tin-plated copper, 
pale bonding connector, sized appropriately for conductors, 
bonded to T-base, or use ground lug in handhale as 
avai I able. 

Use pre-qua I ified two-pale breakaway connectors for al I 
luminaire pale instal latians. Far luminaires fed by a 
circuit with a neutral conductor, use double pale 
breakaway connectors with the neutral side unfused 

,,\ \' \ 

-:-.Y 
.-/<:: 

an~. 
marked white. 

S ~-'- "..,._c: 

::;: ::::, 
Split Bolt or other connector. 

7 5 5 0 0 
Decorative LED Lighting Notes: ~; 

~$QT) i_,... • 

-~, --, - --&'!' 1. LED Drivers in Remote Outdoor enclosures (far drivers 
that do not include an enclosure as part of a factory 
assembly): 

'/,--'>. ';· . "\.•· ,{' _.. 
•,, , ., . : \\I'\\ 

a. Provide NEMA 3R outdoor enclosure or as approved. 

b. Instal I enclosure at least 12" above ground or other 
horizontal surface. Mount vertically or an cei I ing, and 
avoid direct sun where possible. 

c. Instal I drivers with at least 2 inches of space from 
enclosure wal Is. 

d. Far multiple drivers in an enclosure, provide at least 
4 inches side ta side and 1 inch end ta end from other 
drivers or electronic equipment 

e. Far drivers mounted an back wal I of enclosure, mount 
enclosure an 1 5/8" strut or other standoff ta dissipate 
heat, or mount driver ta side of the enclosure or ta 
the metal caver. 

f. Provide remote drivers with a maximum of 100 watts 

g. Provide drivers with documentation of 100,000 hr I ifetime 
at Tease of 65C or higher. 

. ; , ~ t..:,rr;. nt\ CD 

L 1 LZ _____ _,,'-=c}-----
G 

L1,L2" Hat Conductors 
G = Grounding Conductor 

TYPICAL WIRING DIAGRAM 
LUMINAIRES SERVED AT 480V ON 240/480 VOLT 
SERVICE OR LUMINAIRES SERVED AT 240V FOR 
120/240 VOLT SERVICE. 

/ 
1 % " Strut ~-

I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

0 
4" min 

Driver--+---+---+---~ 

min 

0 

2" 
min 

0 

---Driver 
Enclosure 

Driver Spacing In Remote Enclosure 
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4" concrete riprap 
with 6"x 6" 
(W2. 9 x W2. 9) 
welded wire fabric 
reinforcement 

1V:6H or 
flatter 
fores lope 

N 

Foundation even with 
finished grade on downhi I I 
side of foundation. 

Conduit ht. 
2" (:>: 1. 0) 

- "4 Bars 

Template 

~11-r 2" minimum 
( ,o I I n,o;oon 

L,.3 at 6" pitch, 
2 flat turns 
top and bottom. 

SECTION A-A 
SHOWING SLOPED GRADE 

1 /4 " 
tooled 
radius 

l/) 

Z 00 
« 
__J 
Q_ 

w 
w 
l/) 

When shown on the 
plans 4" concrete 

welded wire fabric 
reinforcement 

Level finish 

Foundation \

~~r~P/~t9rx 6" 

I 
Conduit ht. even with 
2" ( :': 1 . o l fin i shed 

L 
(I)_ 

> 0. 
0 >, 
u >-

N 

SECTION A-A 
SHOWING CONSTANT GRADE 

6 - "4 Bars 

TABlLE 1 

ANCHOR BOLTS 
POLE BOLT CIRCLE ANCHOR 

MOUNTING BOLT 
HEIGHT Shoe Base T-Base SIZE 

< 40 ft. 13 in. 14 in. 1 in. X 

30 in. 

40-50 ft. 15 in. 17 1/ 4 in. 1 1/ 4 in. 
X 30in. 

TABLE 2 

RECOMMENDED FOUNDATION 
LENGTHS 

(See note 1) 

MOUNTING TEXAS CONE PENETROMETER 

HEIGHT N Blows/ft 
10 15 40 

<20 ft. 6' 6' 6' 

>20 ft. 8' 6' 6' 
to 30 ft. 
> 30 ft. 8' 8' 6' to 40 ft. 
)40 ft. 1 O' 8' 6' to 50 ft. 

TABLE 3 

PAY QUANTITY OF RIPRAP PER FOUNDATION 
(Instal I only when shown on the plans) 
Foundation RIPRAP RIPRAP 

Diameter DIAMETER (CONCl (CL Bl 

30 in. 78 in. 0.35 CY 

~~·--:c 1------------------------------"-----------~-------------------'-----------------------------l 
U U+
"1 C 
- •-\t-
o .><O 

4 Anchor 
Bolts 

When required -
4" concrete riprap 
with 6"x 6" 
(W2. 9 x W2. 9) 
welded wire fabric 
reinforcement 

2" 

1" 

6 - ,.4 Bars 

Conduit (See plans 
for conduit size. 
Match duct cable 
size if used. See 
ED standard sheets. l 

Grade break 
I ines 

FOUNDATION DETAIL 

Hex nut 
Flat washer 

1/2" Typ, 
3/4" max----~ 

Tied to 
rebar cage 
see note 10 · ... ·.·. .... ·· ·. .•·· ·.••· 

"" . 

.. · .. 

Lock washer 

Baseplate 

Top of 
Foundation 

Lock washer 
Hex nut 

Holddown 
Washer 

.,,--,~-,-,---.-----<Anchor~-----.-.-cc-c.-... 
-----bolts--,------

•:·· ... ·.:: .. _··. 

.; ... " .. ·. '. . ... . .. 
·. -·~ ·_.:; 
•. · ... 
: ... ··: •.: 

.·.••.: ·. 
•:·•·· . 

SHOE BASE Bottom Anchor 
Bolt Template 
See RIP Standard 

T-BASE 

ANCHOR BOLT DETAIL 

0 U 
+ C 

• LL 

N (I) 

'- <I) 

0 
~ (I) 

' >-
"" 

GENERAL NOTES: 

1. "Recommended Foundation Lengths" table is for information purposes only. 
Foundation lengths shal I be as shown on the plans, or as directed by the 
Engineer. Foundations wi 11 be paid for under Item 416, "Dri I led Shaft 
Foundations,· unless otherwise shown on the plans. 

2. Erect roadway i I luminatian assembly poles plumb and true. Form and level 
the top 6" of the foundation so the pole wi I I be plumb. Use leveling 
nuts to plumb shoe base poles. Do not use shims or leveling nuts under 
transformer bases. Do not grout between baseplate and the foundation. 

3. Ensure Class 2A and 2B fit for anchor bolts and nuts. Tap and chase nuts 
after galvanizing. Anchor bolt body with rolled threads need not be ful I 
size. 

4. Use appropriate class of concrete as specified in Items 416 and 432. 
Concrete for riprap may be upgraded to Class Cat no extra cost to the 
Department. 

5. Place riprap around the foundation when cal led for elsewhere in the plans. 
Riprap wi I I be paid for under Item 432. 

6. Locate breakaway roadway i I lumination assemblies as shown in the placement 
table, unless otherwise dimensioned on the plans. Protect non-breakaway 
illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard 
rai I or mounted on traffic barrier), or located outside the clear zone, 
except that 2.5 ft. from curb face is minimum desired for I ight poles an 
city streets, 45 mph or less. See Roadway Design Manual for further 
information. 

7. Use 4 hold dawn and 4 connecting washers on transformer base poles as 
recommended by the manufacturer and supplied with base. 

8. Instal I a minimum of 2 conduits in each foundation. See I ighting layout 
sheets for locations of foundations with more than 2 conduits. Cap unused 
conduits in foundations on both ends. 

9. Conduit location in foundations is critical for breakaway devices. Place 
conduits 2 in. apart on center I ine as shown. 

10. Bond anchor bolt to rebar cage with "6 bare stranded copper conductor. 
Use I isted mechanical connectors rated for embedment in concrete. The 
bonded steel in the foundation creates a concrete encased grounding 
electrode which replaces the ground rod. 

11. Grade earthwork around T-base foundations even with the finished grade as 
shown in Section A-A to ensure proper function of the breakaway device. 
Use riprap on T-base foundations that are located on sloped grades, and 
as shown on the plans for level grades. 

TABLE 4 • or as close to ROW 
I ine as is practical 

BREAKAWAY POLE 

ROADWAY FUNCTIONAL 
CLASSIFICATION 

Freeway Main lanes 
(roadway with ful I 
control of access) 

A I I curbed, 45 mph 
or less design speed 

A I I others 

7 5 5 0 0 

PLACEMENT (See note 6) •• provide 2/5 of the 
luminaire mounting 
height behind the 
pole for "falling 
area" to prevent 
encroachment on 
the other travel 
lanes. See design 
guide I i nes. 

.. POLE OFFSET (DI STANCE 
TO FACE OF TRANSFORMER BASE) 

1 5 ft. (minimum and 
typical) from lane edge 

z. 5 ft. minimum ( 15 ft. 
desirable) from curb face 
10 ft. minimum*(15 ft. 
desirable) from lane edge 

~-
I Texas Department of Transportation 

ROADWAY 
ILLUMINATION 

DETAILS 

Traffic 
Safety 

Division 
Standard 

<RDWY ILLUM FOUNDATIONS> 
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3 sides 
(Typ) l/4 

Recess 
3#4" di o. X 
1 "2" depth 

length OS 

,~d 

JI ]11-t 

: 01 

Saddles (4 Requi~l 
sized for 2" RMc'~ 

SECTION A-A 

4 - ¾" 
Ori I I 1 O" 
Holes~ j 

:,;;;i,[Ji, 
4 - 116" . LA (Typ) 
Dr i I I As required 
Holes for Saddles 

MOUNTING PLATE 
(ASTM A-36 or better) 

-~ 6 ~ 1--------------....1..----------,------------t 
+ 0.., 
011)L 
OGJ 
LL a, a. ., 

0 C> 
C>C O 
.': .,5 
L QIU 
., E 
GJ::, L 
C "'0 
·- II) 
C>O a, 
C + 
Wl--

4 - ¾" Dia. bolts, 
each w/ 1 nylon 
throat lock nut 
and 1 I ock washer 
(Typl 

Top of 2' -0" 2" 
RMC 

1/2" Thick 
Mounting 
PI ate-

-¾" U-Bolt. 
Each with 
2 nylon throat 
SS I ock nuts, 
2 f I at washers, 
2 lock washers 

'n\i Saddle 

I r +---Alf I 
l I 11 ? 

I l V I 

CLAMP DETAIL 
<2 Req' dl 

6 ½" 

4½"1 
I I 11 BEMil I 

PLAN VIEW 

1 1 2 1116 " ( 2 " RMC) 

1 ½", I 13 3/,6"(2 ½" RMC) 

-~II I 

'.:'~ [tl4-¾"¢ Dr i I I 
-~ Holes 

~ I 9 ½" ll 1h
" 

FRONT 

BRACKET DETAIL 
Make from ½" p I ate ( ASTM A-36 or better l 

Ori I I 1/,6" dio. f u
Hole for pin_/1 ~ 

Dia. _,j,_ 

2 - 1/m~"I I 61~2" I H1 1/2" 

Ori 11 't' 0 

Holes ~ ~ 

I- 9 ½" I 

Liquid tight 
Flexible 
Metal 
Conduit 

SIDE 

GENERAL NOTES: 
A. ALL 150 watt HPS and 150 watt equivalent LED Luminoi,es 

1. Luminoire locations, conduit and conductor sizes and routing ore 
typical and diagrammatic only. See project layout sheets for 
specific detoi Is. 

2. Conduit wi 11 be paid for under Item 618, "Conduit" and conductors 
wi 11 be paid for under Item 620, "Electrical Conductors," unless 
otherwise shown on the plans. 

3. Adjust conduit in saddles to place fixture height and orientation 
as required. See fixture orientation detoi I and plans. Where 
practicable, place luminoires so the bottom of luminoire is above 
the bottom of the beam, maxi mum of 3 in. (See deto i I UNDERPASS 
LIGHTING ARM TYPE 2) 

4. Except as noted, galvanize al I structural steel and exposed 
bolts, nuts, and washers in accordance with Item 445 
"Ga I van i zing". 

5. Fabrication of brackets and support arms wi I I not be paid for 
directly but is subsidiary to Item 610, "Roadway II luminotion 
Assemb I i es. " 

0::l 
11)011) 
0 X GJ 
XI- L 
GJ 
.... + 
= • 0 

L Q) 
Q) GJ L 
.C > L 
+ GJ 0 

Bent Cop\ 

8" Radius 

0 

' 

"' 
w I

< ~~:~::a~~ to place 
fixture 
perpendicular 

:::, 
CJ 
<l) 

L 

<J) 

0 

Luminoi,7 .c 
ti 
C 

~IJR1/, 
Radius 

(Typl\ 

1 ¾" RMC to 
/ Type 2 Luminoire 

\ 

6. I nsto I I o heavy duty NEMA 3R fused disconnect or breaker enc I osure 
roted at 30 amps and 480 volts to switch underpass luminoires as 
shown on plans, with at least one per bridge circuit. Instol I 
20 amp time-delay fuses or inverse-time circuit breakers. Mount 
disconnect or breaker enclosure 10 ft. (min) above grade on columns 
or bent cops as approved by the Deportment. Modify disconnect to 
al low padlocking in the "ON" and "OFF" positions. Padlocks and 
disconnect switches or circuit breakers for underpass fixtures 00 

:,,,u,c 
.0 +-•-

0 

~H 
C ,._ 
L GJ 
GJ U) L 
>oo 
0 0. 
C> L II) 

::,+ 
II) 0. 0 

E 
>,L 

UCO 
LO,._ 
0 
UL L 
CO GJ o .... .c 
+ + 
Cl)I- 0 

Bottom off 
Bent Cop~ 

Coup I ing, Conduit 
Reducer, and Flex 
Connector 

PROFILE VIEW 
Or as Required 
(See Note A. 3) 

END VIEW 

0 1---------------------------'-----------t Cl)Q 0 
•- X+
.CI
+ u UNDERPASS LIGHTING ARM ~~61-----------------------------------t 0 U 

GJ C 
.. CU 'O 0 

~~~~ 
~ 
-QJll)fO 
<C .C. •- ·...J.... .c 
U U+ 
Ill C - --~ O XO 

I 
I 

Ir-Cost-in-place 
section 

L...,-.---~~ 

~ -

3/4" Liquid Tight 
Flexible Metal 
Conduit with 
Drip Loop 

Junction 
box 

Luminoire -

\ LB Conduit Fitting <Typ) 

\ 

□ 

I 

3" Mox or 
even with 
bottom of 
beam 

~Typical conduit 
routing for serving 
Luminoire on 
opposite side 
of cop 

IN RD IL AM (U/ P> <TY D 
If bridge hos pre-cost panels under deck, 

run circuit under deck edge. 

7 

1 BEAM : to roadway 

PLAN VIEW 

FIXTURE 
ORIENT A TION 

Connect conduit on tapered 

1,-----~-=.--~/ /~L-

SIDE 

ARM 

PLAN VIEW ,' ( ( .' 
DETAIL 

section of beam. 
<See note C. 2)-

~L 
~

2 - ¾" Dia. thru-bolts 3 - No. 12 XHHW 
(A325 or Al 93 B7l, each in % " RMC for --------~Fused 

¾" Di o, bo It w/ 1 ny I on throat I ock Branch Ci ,cu it '------++--,-, 
( 4 ½" Min) , w/ nut, 2 f I at washers, runs from fused L I Disconnect 

SS Cotter Pin ~- ~~ I oc)k washer ~~~~~~~:~t to ~J 
'x,_,~ \ 4 Luminoires 

-t- See Cl~ ~ ·~ 
{j Deto i I "-I ~i,____ 2 ½ "#l~, to und Box 
~ 

2 112
"RMc·---- Ll" ~~-~\v •• •· >----------------- shown on 

1 .::;.c._v ·•"~-:•:· CONDUI'f_. DETAIL I layout sheets) tJ Reducing bushing - -+---+--~ :::;- .· . ,-.-· 
(1) 6 :i ' 

CD 9 1/z" Rodi us----... 2 ~ I 

2"RMC--------,,,,,$.i-:
51
./ "" ~ -:. ' 7 5 !1 0 0 

~~: r 1"' ~ i 
_L_ ____ ~3="=M=o~x==t=_J:::±:===l-----'-----r-L~~;~ 

FRONT 
f I XJU,e 

,; .. , 
i.-,, 

<Beam height greater than 54" l 

Connect conduit on tapered 
sect ion of beam. 
(See note C.2)-

¾" Dia. bolt 
(4 ½" Min), w/ 
SS Cotter Pin \

2 - ¾" Dia. bolts, 
each w/ 1 nylon 
throat I ock nut, 
2 f I at washers, 
1 I ock washer 

- - ) 

~=02 
, ~ 1/ 2" Min to 

4" Mox 

Reducer~ 
I .. · ~Appropriate 
.__ _____ _,,__ __ ~,../-~-< I Access i b I e 
'7 I "-.. / L, Con du i t Body 

I / II 

L 
I I 

1/4" RMC 

CONDUIT CONNECTION PROFILE 

,-Reinforcing 
// Strands 

I I 
I I 

wi I I not be paid for directly but ore subsidiary to the various 
bid items of the contract. 

7. Conduit on columns, cops, and slob is shown surface mounted. For 
new columns and cops, embed PVC conduit in concrete. Bond and 
ground metal junction boxes and conduit. 

B. TYPE 1 

1. Provide 2 in. rigid metal conduit (2.375" O.D., 0.146" wall) for 
Type I arm shaft. 

2. Use 3/8 in. stainless steel bolt or stud non-epoxy type expansion 
anchors for concrete for Type 1 mounting. Except as noted, provide 
on ol lowoble 2650 lbs minimum pul I-out force (ofter consideration 
of adjustment factors for edge distance and bolt spacing) for each 
anchor. Instol I each anchor to the embedment depth recommended by 
the manufacturer. 

3. Attach conduit to plate with 4 saddles, four - ¾ 
bolts, nylon throat lock nuts, and lock washers. 

in. diameter 

C. TYPE 2 

1. Provide 2 in. rigid metal conduit (2.375" O.D., 0.146" wall) or 
provide o combination of 21/2 in. (2.875" O.D., 0.193" wolll and 
2 in. (2.375" O.D., 0.146" wall) rigid metal conduits with o 
reducing bushing as beam height stipulated for Type 2 arm shaft . 
Fie Id cutting and threading w i I I be permitted. Point cut and 
threaded areas with zinc rich point ofter conduit is connected 
to adjacent fitting. 

2. Connecting conduit may be stropped to tapered section only of 
precost beams as shown. Anchor as approved by the Engineer. 
Maximum anchor depth is 1 in. 

3. Indiscriminate dri 11 ing into precost concrete beams 
in reduced beam strength. Use d,i I I ing location and 
directed by the Engineer. See Location of Underpass 
Mounting Brocket detoi I. The locations shown in the 
such that reinforcing strands wi I I not be damaged. 

~-

may result 
method OS 
Lighting 
table ore 

TABLE 5 I Texas Department of Transportation 

Traffic 
Safety 

D/11/slon 
Standard See CI ~I 

Detoi I "--!, 
<l) 

I 9 l/2" 
E 

Rodi us~ -----:::: ~ :::IJ ~ 
f----~~='i 

LOCATION OF UNDERPASS LIGHT 
MOUNTING BRACKET TABLE 

ROADWAY 
ILLUMINATION 

DETAILS 
0 
QJ 

CD 2 "RMC ___,X. r----· /' 

~:- 1 
3" Mox_J 

FRONT 
L bottom of 

fixture 
<Beam height equal to or less than 54") 

1/L__t::==============================1 
~ Minimum Di stance I 

1 

BCeo~t (See Tab I e Be I owl 1 

SPAN 
LENGTH 
< 50' 

50'- 70' 
70' - 90' 

> 90' 

MINIMUM 
DISTANCE 

1 O' -0" 
15' -0" 
20' -0" 
25' -0" 

IN RD IL AM (U / P) (TY 2) LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET 

(UNDERPASS LIGHT FIXTURES) 

RID(3)-20 
FILE: rid3-20. dgn ON, TxDOT lw TxDOT low, TxDOT le<• TxDOT 
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS 
Nominal 

Mounting Ht. 
(ft) 

Shae Base T-Base CSB/SSCB Mounted OTHER 

Designation Quantity Designation 
Quantity Designation Quantity f----=P~o~l-e---,--D_e_s~ig~n-a~t~iorn--,---,-~----1Quantity 

Pale I A1 I A2 ILuminaire Pole I A1 I A2 ILuminaire Pole I Al I A2 ILuminaire I Al I A2 Luminaire 
20 (Type SA 20 S - 4) (150W EOI LED <Type SA 20 T - 4) (150W EOI LED 

(Type SA 20 S - 4 - 4 I ( I SOW EQ) LED (Type SA 20 T - 4 - 41 (150W EQ) LED 
30 (Type SA 30 S - 41 (250W EQI LED <Type SA 30 T - 4) (250W EOI LED (Type SP 28 S - 4) (250W EOI LED 

(Type SA 30 S - 4 - 4) <250W EO) LED <Type SA 30 T - 4 - 4) (250W EQ) LED <Type SP 28 S - 4 - 4) (250W EOI LED 
(Type SA 30 S - 8) (250W EQI LED (Type SA 30 T - 81 (250W EQI LED (Type SP 28 S - 81 (250W EQI LED 
(Type SA 30 S - 8 - 81 (250W EQI LED (Type SA 30 T - 8 - 8) (250W EQI LED (Type SP 28 S - 8 - 8) (250W EQI LED 

40 (Type SA 40 S - 41 (250W EQ) LED <Type SA 40 T - 41 (250W EQI LED (Type SP 38 S - 4) <250W EQI LED 
<Type SA 40 S - 4 - 4) (250W EQ) LED (Type SA 40 T - 4 - 41 (250W EQI LED (Type SP 38 S - 4 - 41 (250W EQI LED 
(Type SA 40 S - 81 (250W EQ) LED (Type SA 40 T - 81 (250W EQI LED <Type SP 38 S - 8) (250W EQI LED 
<Type SA 40 S - 8 - 81 (250W EQI LED (Type SA 40 T - 8 - 81 (250W EQI LED (Type SP 38 S - 8 - 81 (250W EQ) LED 
(Type SA 40 S - 101 (250W EQ) LED <Type SA 40 T - I 0) (250W EQ) LED (Type SP 38 S - 10) (250W EQ) LED 
<Type SA 40 S - 10 - 1 Ol (250W EQI LED (Type SA 40 T - 10 - 10) (250W EQl LED (Type SP 38 S - 10 - 10) (250W EQ) LED 
(Type SA 40 S - 12) (250W EQ) LED (Type SA 40 T - 121 (250W EQl LED (Type SP 38 S - 12) (250W EQl LED 
(Type SA 40 S - 12 - 12) (250W EQ) LED <Type SA 40 T - 12 - 12) (250W EQI LED <Type SP 38 S - 12 - 12) (250W EQI LED 

50 (Type SA 50 S - 4) <400W EQ) LED (Type SA 50 T - 4) (400W EQ) LED (Type SP 48 S - 4) (400W EQI LED 
(Type SA 50 S - 4 - 41 (400W EQl LED (Type SA 50 T - 4 - 4) (400W EQI LED (Type SP 48 S - 4 - 4) (400W EQ) LED 
(Type SA 50 S - 8) (400W EQ) LED (Type SA 50 T - 8) (400W EQ) LED (Type SP 48 S - 8) (400W EQl LED 
(Type SA 50 S - 8 - 8) (400W EQ) LED (Type SA 50 T - 8 - 8) (400W EQ) LED (Type SP 48 S - 8 - 8) (400W EQ) LED 
(Type SA 50 S - 10) (400W EQ) LED (Type SA 50 T - IOl (400W EQ) LED (Type SP 48 S - 10) (400W EQ) LED 
(Type SA 50 S - 10 - I 01 (400W EQ) LED (Type SA 50 T - 10 - 10) (400W EQl LED <Type SP 48 S - 10 - 10) (400W EQ) LED 
(Type SA 50 S - 12) (400W EQI LED (Type SA 50 T - 12) (400W EQI LED <Type SP 48 S - 121 (400W EQl LED 
(Type SA 50 S - 12 - 121 (400W EQ) LED (Type SA 50 T - 12 - 12) (400W EOl LED (Type SP 48 S - 12 - 12) (400W EQl LED 

GENERAL NOTES: 
I. Al I work, materials and services not shown on the plans which may be necessary for complete and proper construction 

shal I be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material, 
equipment or instal lotion wi I I be considered justification for rejection. Where manufacturers provide warranties or 
guarantees as a customary trade practice, furnish to the Department such warranties or guarantees. 

2. The location of poles and fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local 
conditions. Instal I or remove poles and luminaires located near overhead electrical I ines using established industry 
and uti I ity safety practices and in accordance with laws governing such work. Consult with the appropriate uti I ity 
company prior to beginning such work. 

3. Standard Steel Pole Designs. Steel poles fabricated in accordance with the detai Is and dimensions shown 
herein, shal I be considered standard designs. Submission of shop drawings and design calculations for 
standard designs is not required. 

4. Optional Steel Pole Designs. Multi-sided steel poles may be al lawed as optional designs, if steel poles are 
permitted or required, pending approval by the Department as out I ined below . 

a. Shop Drawings. Optional designs require submission ?f shop drawings ond design calculations bearing the 
seal of an engineer licensed in the State of Texas, ,n accordonce with Item 441, "Steel Structures." 
The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of 
shop drawings and design calculations is not required for structures fabricated in accordance with the 
detai Is of shop drawings on the pre-approved I ist maintained by the TxOOT Traffic Operations Division. Any 
deviation from the pre-approved shop drawings wi I I require submission of shop drawings of the complete 
assembly and design calculations as described above. 

b. Structural Support Design for Luminaires. Lighting support structures shal I be designed for a 25 year 
design I ife in accordance with the AASHTO Standard Specifications for Structural Supports for Highway 
Signs, Luminaires and Traffic Signals, 6th Edition (2013) and Interim Revisions thereto. Al I poles 
shal I be designed for I 10 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Importance 
Factor, Ir, shal I be applied as per the AASHTO Specifications assuming a 25-year design I ife. The 
design wind pressure for hurricane wind velocities greater than 100 mph shal I not be less than the 
design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For 
transformer base poles, fabricator shal I include transformer base and connecting hardware in design 
calculations and shop drawing submittals. Al I transformer bases shal I have been structurally tested to 
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test 
and FHWA breakaway requirement test of the model of base being furnished shal I be submitted with the shop 
drawings. Shop drawings shal I show breakaway base model number, and manufacturer's name and logo. 
Manufacturer's shop drawings shal I include the ASTM designations for al I materials to be used. 

c. Mast Arm Attachments. Al I poles and attachments shal I be structurally designed to support two 12-foot 
mast arms and luminaires. Poles shal I be supplied with mast arm combinations as shown in the plans. Al I 
mast arms shal I be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet. 

d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shal I be the same as those 
shown herein. 

5. Aluminum Pole Designs. Aluminum pole designs may be al lowed, if aluminum poles are permitted or required, 
pending approval by the Department as out I ined below. 

a. Meet al I of the requirements stated above for optional steel pole designs and the fol lowing: 
I. Aluminum poles shal I be fabricated in accordance with "Structural Welding Code-Aluminum'' AWS 01.2. 
2. Aluminum pole designs shal I use the same anchor bolt assembly and be subject to the same geometric 

restraints and other requirements for steel poles specified herein. 
3. Aluminum pales shal I be equipped with vibration mitigation devices, as approved by the engineer. 
4. Po I e components sha I I be constructed using the fo I I owing mater i a I: 

Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-TS. 
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required), 
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-TS. 
Mast Arms: ASTM B241 Al Joy 6061-T6 or Al Joy 6063-T6. 
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM BIOS or B26 Alloy 356. 0-T6. 
Bolts: Stainless Steel AISI 300 series. Bolts threading into aluminum threads shal I be treated with 
anti-seize compound, Never-Seez Compound, Permatex 133K or equal. 

6. Special Designs. Poles with architectural treatments shol I meet the requirements shown elsewhere in the plans. 

EXPLANATION OF ROADWAY ILLUMINATION 
ASSEMBLY DESIGNATIONS 

!TYPE SA 50 T - X - Xl (400W EQ) LED 

SA: Pole and mast arm may be steel or___J 
aluminum. 

ST: Pole and mast arm must be steel. 
AL: Pole and mast arm must be aluminum. 
SP: Special (oval izedl steel or aluminum pole 

for instal I ing on CSB or SSCB. See standard 
sheet CSB (4), or SSCB (41. 

Two numerical digits denote nominal------~ 
mounting height in feet. 

Next I etter denotes type of base, (S-Shoe Bose, -
T-Transformer Base, or B-Br i dge/Ret. Wa I I Mount l 

First number denotes length of mast arm-------~ 
in feet. 

Use of second mast arm is indicated by second-------~ 
dashed number which denotes length in feet. 

Luminaire rating in watts (i.e. 400W). Equivalent 
wattage LED fixtures wi 11 include EQ (i.e. 400W EQI 

Last letters indicate I ight source (S - High Pressure 
Sodium; LED - LED luminairel 
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Handhole 
location 
for ground 
mounted poles 

see Shoe Base 
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Simplex Arm 
Connection 

'° ' 

I I ~ L P - 3 
~ II b~~ I ~t . 

c___ 
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0 
0:: 

Thickness 

Handhole on 
traffic side 
of pole for 
bridge and 
retaining wal I 
mounted poles 
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See Shoe Base Anchor _/II I II'--..__ See BL and RW (LB) 
Bolt Assembly Detai I, dbf"" - Standards 
Sheet 4 of 4 

Ground Mounted Bridge & Retaining Wal I Mounted 

SHOE BASE IPOLE 

SHOE BASE POLE 

Luminaire 
Mounting 

Height 
(Nominal) (ft) 

Base I Top 
Diameter Diameter 

( in) ( in) 
Length 

(ft) 
Pole 

Thickness 
( in) 

Design 
Moment 
CK-ft) 

20.00 7.00 4.90 15.00 0. 1196 7. 1 

30.00 7.50 4.00 25.00 0. 1196 13. 2 

31.00-39.00 8.00 4. 36-3.24 126.00-34.00I o.1196 20. 7 

40.00 8. 50 3. 60 35. oo I o. 1 I 96 20. 7 

50.00 10.50 4.20 45.oo I 0.1196 30. 3 

GENERAL NOTES: 

1. Designs conform to AASHTO Standard Specifications 
for Structural Supports far Highway Signs, Luminaires, 
and Traffic Signals, 6th Edition (2013) and Interim 
Revisions thereto. Design 3-Second Gust Wind Speed 
equals 110 mph with a 1. 14 gust factor. A wind 
importance factor of 0.80 is applied ta adjust the 
wind speed to a 25 year recurrence interval. Design 
moments I isted in tables assume base of pole is 
25' above natural ground level. 

2. Structures are designed to support two 12' luminaire 
mast arms and luminaires. Mast arms are designed to 
support a 60-pound luminaire having an effective 
projected area of 1.6 square feet. 

3. Fabrication shal I be in accordance with the Specifications 
and with the detai Is, dimensions, and weld procedures 
shown herein. Do not submit shop drawings far roadway 
i I luminatian pale assemblies fabricated in accordance 
with the detai Is, dimensions, and weld procedures shown 
herein. Weld references cal I far preapproved weld 
procedures which the Fabricator must obtain prior ta 
fabrication. Materials, fabrication tolerances, and 
shipping practices shal I meet the requirements of these 
sheets and the Specif i cat i ans. In the absence of specified 
fabrication tolerances, dimensions shal I be within the 

~~ tolerances generally obtainable in normal fabrication 
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'° ' 
Simplex Arm -
Connection 

~LP-3 f 
Pole 

Thickness 

See Transformer Base 
Basep I ate Deta i I, 
Sheet 4 of 4 

See Transformer 
Base Deta i Is, 
Sheet 4 of 4 

See Transformer 
Base Anchor Bolt --
Assemb I y Deta i I, 
Sheet 4 of 4 ___,,,, 

TRANSFORMER BASE IPOLE 

Luminaire 
Mounting 

Height 
(Nominal) (ft) 

20.00 

30.00 

31.00-39.00 

40.00 

50.00 

TRANSFORMER BASE POLE 

Base I Top 
Diameter Diameter 

( in) ( inl 

7.00 5. 11 

7.50 4. 21 

Length 
(ft) 

13. 50 

23.50 

8.00 4. 57-3.45 124. 50-32. 50 

8.50 3. 81 33. 50 

10.00 3.91 43.50 

Pole 
Thickness 

( inJ 

0. 1196 

o. 1196 

0. 1196 

o. 1196 

0. 1196 

4. For mounting heights between values shown in the 
tables, use base diameter and thickness values for 
the larger height. 
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Design 
Moment 
(K-ftJ 

7. I 

I 3. 2 

20. 7 

20. 7 

30.3 

5. Unless otherwise noted, al I steel parts shal I be 
galvanized in accordance with Item 445, "Galvanizing." 

6. Steel poles shal I be fabricated in accordance with Item 
441, "Steel Structures." Longitudinal seam welds for pole 
sections shal I have 60% minimum penetration. Al I welding 
shal I be in accordance with AWS DI. 1, Structural Welding 
Code-Stee I . 

7. Two-section poles joined by circumferential welds wi I I 
not be permitted, unless otherwise shown on the plans. 
Poles may be fabricated in two sections and field
assembled by the lap-joint method. The two sections 
shal I telescope together with a lap length of not less 
than 1-1/2 times the shaft diameter at the lap joint. 

8. Alternate material equal to or better than material 
specified may be substituted with the approval of the 
Engineer. 

9. Lubricate and tighten anchor bolts, when erecting shoe 
base pa I es and concrete troff i c barrier base pa I es, in 
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CONCRETE TRAFFIC 
BARRIER BASE IPOLE 

CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 

Lurninoire 
Mounting 

Height 
<Nomina I) (ft) 

28.00 

38.00 

48.00 

Base® 
Diameter 

< inl 

9.00 

9.00 

10.50 

Top 
Diameter 

( in) 

5. 78 

4.38 

4.48 

Length 
(ft) 

23.00 

33.00 

43.00 

Pole Design Moment 
Thickness (K-ftl 

(in) About i Perp. 
of Rail to Rail 

0. 1196 I 0. 3 I 3. 2 

0. 1196 16. 6 20.8 

0. 1345 25. 1 30.5 

10. Al I pales, except Transformer Base Poles, shal I have hand 
hales with reinforcing frames and cavers. For ground mounted 
shoe base poles, hand holes shal I be placed 90 degrees to 
mast arm unless otherwise noted on the plans. For poles 
mounted on a concrete traffic barrier with one luminaire arm, 
hand holes shal I be located 180 degrees from luminaire arm. 
Far pales mounted an a concrete traffic barrier with two 
luminaire arms, al I hand hales shal I be an the same side of 
the barrier. Far pales mounted an a bridge I ighting bracket 
or a retaining wal I I ighting bracket, hand hole shal I be an 
traffic side of the pole, at a height that wi I I 
clear the barrier. 

11. The finished pole shal I have a smooth, uniform finish free 
of pits, blisters, or other defects. Scratched, chipped, 
and other damaged galvanized areas on poles and mast 
arms shal I be repaired in accordance with Item 445, 

"Ga I van i zing. " 

12. Pale length is based on a 5'-6" luminaire arm rise. 4 ft. 
luminaire arms have a 2'-6" rise. A pole with 4 ft. luminaire 
arms wi I I have an actual mounting height 3'-0" less than the 
nominal mounting height. Increasing the pole length to meet 
the nominal mounting height is al lowed, but unnecessary unless 
otherwise directed by the engineer. 

MATERIAL 
COMPONENT 

Pole Shaft (0.14"/ft. Taper) 

Base Plate and Handhole Frame 

T-Base Connecting Bolts 

Anchor Bolts 

Anchor Bolt Templates 

Heavy Hex (H. H. J Nuts 

Flat Washers 

NOTES: 

DATA 
ASTM 

DESIGNATION 

A572 Gr 50, 
A595 Gr A, 

AlOl 1 HSLAS 
Gr 50 CI 2 Q), 
or AI008 HSLAS 
Gr 50 Cl 2 

A572 Gr.50, or 
A36 

F3125 Gr A325 

F 1554 Gr 55, 
A193-B7 or A321 

A36 

A194 Gr 2H,or 
A563 Gr DH 

F436 

(1)2· -6" rise for 4 ft. luminaire arms. 

@Before oval ized as shown on Concrete 
Traffic Barrier Base Baseplate detai Is, 
Sheet 4 of 4. 

Q)AlOII SS Gr 50 may be used instead of 
HSLAS, provided the material meets 
the elongation requirements far HSLAS. 

POLE ASSEMBLY FABRICATION 
TOLERANCES TABLE 

DIMENSION 

Shaft length 
I.D. of outside piece 
of slip fitting pieces 
0.0. of inside piece 
of slip fitting pieces 

Shaft diameter: other 

Out of "round" 

TOLERANCE 
+ 1 " 

+1/8", -1/16" 

+1/32", -1/8" 

+3/16" 

1 /4" 

MIN. 
YIELD 
(ks i) 

50 

36 

92 

55 
105 

36 

Straightness of shaft !1/4" in 10 ft 

Twist in multi-sided shaft 4° in 50 ft 

Perpendicular to baseplate 1/8" in 24" 

Pole centered on baseplate :':1 /4" 

Location of Attachments :':1 /4" 

Bolt hale spacing :': 1 /16" 
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Arm Length 

Strut It '¾s "x Z" 

2" SCH 40 Pipe 
2 %" 0. D. 

00 (+Zo, -oo l 

ls" ~Min. straight 
2" Max. I I ength 

Removable plastic or 
galvanized metal cap 

'h" Min. !CD 
1/z" Max. 

½" SCH 40 Pipe 
1/a " 0. D. 

LA- I 

LUMINAIR JE A RM 

LUMINAIRE ARM DIMENSIONS 
Nominal Arm Length Rise Arm Length 

4' -0 " 3' -6" 2' -6" 

6' -0" 5' -6" 5' -6" 

8' -0" 7' -6 " 5' -6" 

IO' -0" 9' -6" 5' -6" 

12' -0" 11' -6" 5' -6 " 

ARM ASSEMBLY FABRICATION 
TOLERANCES TABLE 

DIMENSION TOLERANCE 

Arm Length ± 1" 

Arm Rise ± l" 

Deviation from flat I /8" in 12 " 

Spacing between holes c I /32" 

'lz" 

Lock Washer@ 

Arm Simplex 

Pole Simplex 

UPP JER SIMPLJEX FIT TIN G 
(Gusset not shown for clarity) 

'12 " Di a. x I 112 " 

A325 Bolt@ 

Lip 
removed 

LA-3 

Lock Washer® 

Arm Simplex 

LOWER SIMPLEX FITTING 
(Gusset not shown for clarity) 

SlECTION B-B 

2 
Typ 

SIDE 

LA-3 
2 

/ Typ 

1,J,,-- 'Is " M i n 
,-i I Gusset 

Plate 

<1/,C ~ 13NC TalO. Holes- =j 
Thread/~ ft 5

" 

," · ,1i'LIL '::'~J ~ 
Smooth 
Lip 

~ 
X 
a 
L 
0. 
Q 
< 

U1 

POLJE SIMPLJEX DlET A IL® 

~I~ 

1/e" 

'lz" 
¾" 

1/16 " 

5" Approx. 

4" 

X 
0 
L 
Q 
Q 
< 

~ 
U1 

I 1/s" Di a. 
Approx . 

A RM SIMPLJEX l)JET A IL® 

'Is" Min 
Gusset 
Plate 

'Is" Min 
Gusset 
Plate B 

ELEVA TION SECTION C-C 

NOTES: 
@ Any of the materials I isted far plates may be used 

where the drawings do not specify a particular ASTM 
designation. 

® A576 must be suitable for forging and also meet 
minimum tensile strength of 65 ksi, minimum yield of 
35 ksi, and elongation in 2 inches of 22 percent. 

@ A572, AIOOB HSLAS-F , and AIOI I HSLAS-F materials may 
have higher yie ld strengths but shal I not have less 
elongation than the grade indicated. 

([)Dimensional I imits are given to show acceptable 
variation in design. Al I of a Fabricator's production 
of a particular arm length shal I have the same 
dimensions within specified tolerances. 

@Each pole simplex fitting shall be supplied 
with 2 bolts and 2 lock washers of the 
size specified. The bolts and lock washers 
sha I I be secured to the po I e with the other 
hardware i terns ca I I ed for in the p I ans. 

®Proposed deviations in arm simplex dimensions or 
materials must be submitted to the Department 
for approva I. 

(j]A welded handhole frame is permissible. 
of two (2) CJP weld splices is al lowed. 

Maximum 

Pole or Arm Simplex 

Arm Pipes 

Arm Struts and 
Gusset PI ates @) 

Mi SC . 

MATERIALS 
ASTM A27 Gr 65-35 or Gr 70-36, A148 
Gr 80-50, A576 Gr 1021@ ,or A36 
(Arm on I yl 

ASTM A53 Gr A or B,A500 Gr B, 
A501, A 1008 HSLAS-F Gr 50@, 
AIOI I HSLAS-F Gr 50@ 

ASTM A36, A572 Gr 50@, or A588 

ASTM designations as noted 
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SIMPLEX A TT ACHMJENT DET A IL 
1
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Pole Top Cap ta be 
gray iron casting 
(A48 Class 30) , 
zinc die casting 
(Zinc Alloy No.3), 
or Aluminum 

'lz" 
"J" or "C" Hook 
for wiring and 
hand I i ng '12 " di a. 
Commercial Grade 
Hot Ro I I ed Bar 

¾& V 2 

Stainless Steel 
Set Screws 
(3 Req'd) 

I" Min. 

'h"-13 _UNC\ 
grounding 
lug . ~ 

01!;; 
f-

ELEVATION 

See 
Note(@) 

Pole Tube 
Wal I 

:s: 

3/8" 
protrusion 

(typ) 

Tube Thk. 
•1/16 " 

111<1.'!1--f--"(2) 114"-20 UNC 

Mtg . __y -
com -~ ~I CI i P 

2 
.. 

Hex Head 
Stainless Steel 
Screws 

Handhole 
Cover 
12 Gauge 
H. R. M. S. 

SECTION A-A 

SHEET 3 OF 4 

I Texas Department of Transporta tion 

ROADWAY 
ILLUMINATION 

POLES 

RIP(3)-19 
FI LE: r i p-19 . d9n ON : ICK: IOW: 

© TxOOT January 2007 CONT I SECT I J08 

REV[SJONS 

Traffic 
Safety 

Division 
Standard 

CK: 

HIGH WAY 

WW 

~~ POLE 'fOP HAN DHOLJE DIST COUNTY SHEET NO. 



>,C 
co 
O•-

<fl 
>- L 
0 Q) 

> 
>, C 
+- 0 • 
CU <lJ 

0 "' L Q) :J 
L.C 
0 +- <fl 
3 +-

L·-
00 
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-+-'-

+--"' 
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·-+
'"<fl
u C :J 
·- 0 (/) 
+-0.Q) 
U <fl L 
0 Q) 
LL <fl 
0. Q) 

0"' CJ'C 0 
C E 
·- (/) 0 
L Q)"Q 

'"E 
Q) :J L 
C <fl 0 

· - <fl 
C,,Q <fl 
C +
W>- -

O:J 
<no"' 
0 X Q) 
X >- L 
Q) 
>- +

• (J 
L Q) 

Q) Q) L 
.C > L 
+- Q) 0 

0 (J 
>,<fJC 
D+ ·-

0 
-0.C L 
Q) 3 0 
C .._ 
L Q) 
Q) <fl L 
>00 
0 0. 
C,, L <fl 

:J+
<f) 0. 0 

E 

LP- 1 ) 

Bolt 
Circle 

1\6 

Pole Bose 
Dia . •1/,6" 

Bait Hole 
Diameter 

I 7 6/ " , 
~ Thick 

Baseplate 

Li__L i Mast 
Arm(s} 

Vl 

Radiused or 
Chamfered 
Corners 

SHOE BASE 
lBASEPLATE 

SHOE BASE BASEPLATE TABLE 
MOUNTING BOLT BOLT HOLE HEIGHTS CIRCLE SQUARE THICK DIAMETER (nominal l 

zo· - 39• 1 3" 13" 1 '/4" I '/4" 

40' 1 5" 1 5" 1 '/4" I '/z" 
50' 1 5" 15" 1 '/z" 1 '/z" 

LP- I 'Tube Thk. 
+ 1/,6 " 

Baseplate 

>, " " h ,, , 4. 1/," 

Mast Arm(sl rlt. 
I 1/z" Dia . 
Bolt Hale 
(4 Req' d) 

4,;7 
I I +I+--$ --'-.c-\_s:--f-l --,,7 L...-f/ ,tH-1 --t-1 ~ 

<t 

E 
0 

It Handho I e %" 

1/a" 

CONCRETE TRAFFIC 

~ 
~ 
~ 

~ r ... -, 

~ ' :::: lBARRIER BASE lBASEPLA TE = 
CONCRETE TRAFFIC BARRIER 

BASE BASEPLATE TABLE 
MOUNTING 

POLE DIA .@ HEIGHTS DIM. A DIM. B 
<nominal l 

28' - 38' 9" 7" !: '/4" 10"!: '/4" 

48' IO 1/z" 7" !: 1/4" I 3" !: 1/ 4 " 

--~ ,;. 
~ 

LP-I) ,,Q 

7"6 

Transformer 
Base (See 
Transforme r 
Base Deta i I l 

Bolt Circle 

\\\ .' ,,, 
~ ,Pole Base 

<;_ D i a. •1/,6 "________.,. 

---------

(4) Hex Head (H.H.) 
Bolts with H. H. Nut, 
Flat Washer , Lock 
Washer , & 
Connecting Washer 

Baseplate 

'-0 (LP-Z 

(l) 61...L_ t. Mast 
:J A,m(sl 
(J' 
Vl 

7 5 5 0 0 
TRANSFORMER 

Radiused or 
Chamfered 
Corners 

,..c'.-~_::_ ~--·- -BASE lBASEPLA TE 
/,/,_ 

-', .. ,,, .. 1,t. ~,,· 
Ip l fl,.,,.~, 

TRANSFORMER BASE BASEPLATE TABLE 
>,L 

uco t------------------------------+-------------------------------4 MOUNT ING BOLT CONNECTING BOLT HOLE TRANSFOMER L 0>-
0 
"OLL 
CO a, 
o.- .c 
+- +
<fl>- 0 

0 
<f/0 0 
•- X +
.C >-
+- u 

>,L 
'<-.DO 

0 " <lJ C 
•• (1)1J 0 
er w o+ 
w ::i E (I) 
:::, 
...... (l)l/)(1) 

<( .C•-·
..., >- .c 
U U+-

~ -~'-1-

0 .Y.0 

Anchor Bait (A . B. l Dia . H 
Minimum 1/ 4" Thickl_ 

(4) Anchor Bolts with r J;;; ;;, 1 

(Z) H.H . Nuts,(2) Flat 
Washers and (1) Lack 
Washer ot top per bolt 
wi th upper end galvanized 
at I east 1 1 " . 

Template 

Minimum 

(8}H. H. Nuts---- ~ 

Zx Anchor 
Diameter 

11 

SHOE BASE 

0 ,,., 

Bolt Circle 
Diameter 

Bo It Ho I e Di a. 

ANCHOR lBOL T ASSEMBLY 

SHOE BASE ANCHOR BOLT ASSEMBLY TABLE 
MOUNTING A. B. BOLT CTR. HOLE BOLT HOLE HEIGHTS CIRCLE 
(nominal) Di o . DIAMETER DIAMETER DIAMETER 

20' -39' 1" 1 3" 11" 1 1/,6 " 

~ 
Minimum 1/ 4 " Thick+= 

1 

:!; Dia.:!; 

( 4) - I 1/ 4 " Anchor Bo I ts 
with (2) H. H. Nuts, (2) 
Flot Washers and (I l 
Lock Wosher ot top 
per bolt with upper 
end galvanized at 
least 12" . j=· ~ ~, 

Minimum 3/a" Th ick 

(8)H. H. Nuts 

4 '/z" 

1 Z"X 7" Center 
Opening----~ I '-6" 

TEMPLATE 

I 1{6" Di a. 
Bait Hole 

I L_ 8 " 

CONCRETE TRAFFIC lBARRIER 
lBASE ANCHOR BOLT ASSEMBLY 

HEIGHTS SQUARE THICK 
(nominal l CIRCLE BOLT DIA . DIAMETER BASE TYPE 
20' - 39' 1 3" 13" I '/," 1" 1 '/, " A 

40' 1 5" I 5" 1 '/," 1 '/," 1 '/2" B 
50' 15" 15" 1 1/2" 1 '/," 1 '/2" B 

Anchor Bolt IA . B. } Dia. H 
Minimum 1/ 4" Thick 

(4)Ancho,Boltswith +=J"::' ';";', 
(1} H. H. Nuts, (1 l Lack 
Washer and ( 1 l 1/2 " 
Hold-down Wosher at top 
per bait with upper end 
go I van i zed at I east 9 ½ ". 

Template 

,,., 
0 ,,., 

Minimum 3/a" Thick ~ 
t-',~ I ~I 

18lH. H. Nuts---~ 

Zx Anchor 
Diameter 

11 

Provide Bottom 
Nuts fa, 
i nsta I I a t i an 
on I y. 

Bolt Circle 
Diameter 

Bo It Ho I e Di a. 

TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE 
MOUNTING 

A. B. BOLT 
HEIGHTS CIRCLE CTR . HOLE BOLT HOLE 

(nominal l Dia . DIAMETER DIAMETER DIAMETER TRANSFORMER lBASE 

20'- 39' 1" 1 4" 12" 1 1/i6" 
ANCHOR lBOL T A§SEMJBL Y 

TRANSFORMER 
BASE TABLE 

TYPE TOP 
B. C. 

A 1 3" 

B 1 5" 

BTM. 
B. C. 

14" 

1 7 '/4" 

Lock 
Washer 

DETAIL A 

DETAIL B 

Top Bait 
Circle 
IB . C. l 

TOP PLAN 

Bottom 
Bait 
Circle 
IB . C. l 

BOTTOM PLAN 

Door F astene, 

Access Door 
Approx. 9" x I 1 " 

'/4"-20UNC x 1" , r:;::::::EE::, 
Lg . S. S. Hex 1 

' 

Head Bolt 
w/ CI ip---+--+--' 

Transformer 
Base-----i 

ELEVATION 

GENERAL NOTES: 
1. For mounting heights between those shown in 

the table , use the values in the tabl e far 
the larger mounting height. 

2. A I I breakaway bases sha I I meet the breakaway 
requirements of t he AASHTO Standard 
Spec i fications for Structural Supports far 
Highway Signs, Luminai,es and Traffic Signals, 
6th Edition (2013) and Interim Revisions 
thereto , and shal I have been tested by 
FHWA-app,oved methods, Al I bases sha l I have 
been structurally tested ta resist 150% of 
the design moment. 

3. Transformer bases shal I be cast from aluminum, 
ASTM B108 or B26 Alloy 356. O-T6 , or other 
material approved by the Engineer. Faur Hex 
Head IH.H . ) bolts with four H. H. nuts , four 
lock washers, four flat washers,and connecting 
and hold-dawn washers as recommended by the 
manufacturer, galvanized to ASTM A153 Class C 
or D, or B695 Class 50, shall be provided with 
each transformer base for connecting the pole. 
Bolts shal I be ASTM A325 or approved equal . 
Nuts shal I be ASTM A563 grade DH galvanized. 

4. Bases sha I I be stomped , incised a, by other 
approved permanent means, marked ta show 
fobricato,'s name or logo, and model number . 
Such i nfo,mat ion sha I I be p I aced in a read i I y 
seen location, ins ide or outside the base, 
but shal I not be placed an the door. 

5. Doors for transformer bases sha I I be made of 
p I ast i c , f i berg I ass or other non-meta I I i c 
material approved by the Engineer and shal I 
be attached with stainless steel screws or 
ba I ts . Transformer bases sha I I be c I eaned 
by grit blast cleaning after heat treatment. 
Certification by the manufacturer of heat 
treatment sha I I be furnished with transformer 
bases . The certification shal I shaw the metal 
a I I ay and temper and that the base meets those 
requirements, chemical and physical. The 
certification shal I also show the mater ial ASTM 
specification. Transformer bases shal I be cast 
with a removable tab bar fa, material t esting. 
Some bars may have been removed by the 
manufacturer fa, testing. 

NOTES: 
(jJ) 

@ 

Anchor Bolt Templates do not need ta be 
go I van i zed. 

Pole diameter before oval ized . 

B 

A 

ANCHOR BOLT FABRICATION 
TOLERANCES TABLE 

DIMENSION TOLERANCE 
Length '/z" 
Threaded length '/2" 
Galvanized length (if required) - '/4" 
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REQUIREMENTS FOR OVERHEAD AND LARGE GROUND-MOUNTED SIGNS 
TYPICAL EXAMPLES 

I LEFT I I EXIT 475 
EXIT 45 

~ NORTH ~ EAST 
~ WEST 

' 7 Lindale Dallas Dallas 
1 L Ft Worth l EXIT ~ ONLY ~ 2 MILES 

GENERAL NOTES 
1. Signs to be furnished shal I be as detailed elsewhere in the plans 

and/or as shown an sign suITTTiary sheet. Standard sign designs and 
arrow dimensions can be found in the "Standard Highway Sign Designs 
for Texas" (SHSDI. 

2. Black legend shal I use the Federal Highway Administration (FHWAI 
Standard Highway Alphabets (8, C, D, E, Emod, ar Fl . 
White legend shal I use the Clearview Alphabet. 
The fol lowing Clearview fonts shol I be used to replace the existing 
white FHWA lettering, when not specified in the SHSD or in the plans. 

B CV-lW 
C CV-2W 

D CV-3W 
E CV-4W 
Emod CV-5WR 
F CV-6W 

3. Lateral spacing between letters and numerals shal I conform with the 
SHSD, and any approved changes thereto. Lateral spacing of legend 
shal I provide a balanced appearance when spacing is not shown. 

4. Black legend shol I be applied by screening process or cut-out 
ocryl ic non-reflective block fi Im to background sheeting, or 
combination thereof. 

5. White legend and borders shal I be cut-out white sheeting opp I ied 
to colored background sheeting. 

6. Information regarding borders and radii for signs is found in the 
"Standard Highway Sign Designs for Texas". Dimensions shown and 
described for borders and corner rodi i on parent sign are nominal. 
Borders may vary in width as much as 1/2 inch. Corner radii above 
3 inches may vary in width as much as 1 inch. Borders and corner 
radii within a parent sign must be of matching widths. The sign 
area outside the corner radius need not be triITTTied or rounded if 
fabricated from on extruded material. 

7. Sign substrate for ground-mounted signs shol I be any material 
that meets the Departmental Material Specification requirements 
of DMS-7110 or approved alternative. Sign substrate for overhead 
signs shal I be any material that meets DMS-7110. Exit Number Panels 
attached above the parent sign shol I be made with the some substrate 
and sheeting as the parent sign. 

8. Mounting detoi Is of attachments to parent sign face are shown on 
Standard Pion Sheet TSR(51. Mounting detai Is of exit number panels 
above parent sign ore shown in the "SMD series" Standard Plan Sheets. 

~ 
11 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS T DMS-7110 

SIGN FACE MATERIALS DMS-8300 

The Standard Highway Sign Designs for Texas (SHSDl 
con be found at the fol lowing website. 

http://www.txdot.gov/ 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND WHITE TYPE B OR C SHEETING 

BACKGROUND ALL OTHERS TYPE B OR C SHEETING 

LEGEND & BORDERS WHITE TYPE D SHEET! NG 

I I 

EXIT 

40 
;f I 

\\\\\ 

~-v-" .. 
~- \J 

~? (·~~~- ~~[.-
.:: · 
2 

7 5 5 0 0 --

le] MUST FOLLOW 

r-

(\., 

OR [357] 

-., 

Texas southern 
University 

EXIT 45 
..i 

11 11 

~-
I Texas Department of Transportation 

TYPICAL SIGN 
REQUIREMENTS 

TSRCl)-13 

Traffic 
Operations 

Division 
Standard 

9. Background sheeting shol I be oppl ied to the substrate per sheeting 
manufacturer's recoITTTiendotions. Sheeting wi I I not be al lowed to 
bridge the horizontal gap between panels. LEGEND & BORDERS BLACK 

-;'":',,.; ••r 1 ·--.r-L · 
-~;.::_::·_~:._~_: __ :,____ FILE= tsrl-13.dgn ON, TxOOT Im TxOOTlow, TxOOT Im TxOOT 

ACRYLIC NON-REFLECTIVE FILM 
JOB HIGH,rAY 

10. Cut al I legend, symbols, borders, and direct applied sign attachments --------~--------'-----------------__J ··:.~, ©TxDOT October 2003 cONr smT 
~~1 at panel joints. ',,_ 

1

·: REv1s10Ns I <t _ 12-03 7-13 f--+---'-----_j_~ 
Ou. ~~~:- .\\\'- 9-08 DIST COUNTY I SHE[TliO. 
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REQUIREMENTS FOR ATTACHMENTS TO OVERHEAD AND LARGE GROUND MOUNTED SIGNS 

---

ATTACHMENT 
PLAQUE\ 

ti ~©lRsu[M] 

.... 

ATTACHMENT 
PLAQUES---

[ ~JA~u 
@l+IH 

@J{l~ ~□ ~1 

r PARENT SIGN lt== 

ATTACHMENT 1@ PLAQUE 

~r PARENT SIGN l 

~L ATTACHMENT EQUAL 

SPACl[NG PLAQUE\ i~PA;rNG 

@+H [;tg] 
d( PARENT SIGN lt= 

~ EQUAL 

rr==[_l=~-lf=11=] ====, I ,J. 1• m,L,-
~~mr ~~ T PLAQUt 

~r PARENT SIGN l 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS DMS-7110 

SIGN FACE MATERIALS DMS-8300 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND ALL TYPE B OR C SHEETING 

LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM 

LEGEND & BORDERS ALL OTHERS TYPE B OR C SHEETING 

GENERAL NOTES 
I. Signs to be furnished shol I be os detoi led elsewhere in the 

plans and/or as shown on sign tabulation sheet. Standard sign 
designs and arrow dimensions con be found in the "Standard 
Highway Sign Designs for Texas" CSHSD>. 

2. Route Marker legends Cie. IH, US, SH and FM shields> shol I use 
the Federal Highway Administration CFHWAl Standard Highway 
Alphabets CB, C, D, E, Emod, or Fl. 

3. Lateral spacing between letters and numerals shol I conform with 
the SHSD, and any approved changes thereto. Lateral spacing of 
legend shol I provide o balanced appearance when spacing is not 
shown. 

4. Black legend and borders shol I be oppl ied by screening process 
or cut-out ocryl ic non-reflective block fi Im to background 
sheeting, or combination thereof. 

5. White legend and borders shol I be applied by screening process 
with transparent colored ink, transparent colored overlay fi Im 
to white background sheeting or cut-out white sheeting to 
colored background sheeting, or combination thereof. 

6. Colored legend and borders shol I be opp I ied by screening process 
with transparent colored ink, transparent colored overlay fi Im or 
colored sheeting to white background sheeting, or combination 
thereof . 

7. Route markers and other attachments within the parent sign face 
shol I be direct oppl ied unless otherwise specified in the plans . 
Attachments not direct oppl ied shol I use 0,063 inch thick one 
piece sheet aluminum signs (Type Al. 

8. General Service Plaques shol I be 0.080 inch thick and Routing 
Plaques shol I be 0, 100 inch thick. 

9. The priority for Routing Plaques shol I be (left to right) 
Hazardous Material, Airport then Hospital. See examples for 
mounting location. 

IQ.Mounting detoi Is of attachments to parent signs face ore shown 
on Standard Pion Sheet TSRC5l. Mounting detoi Is of sign plaque 
attachments above and below parent sign ore shown in the "SMD 
series" Standard Pion Sheets. 

I I.Plaques shol I be horizontally centered at the top of the parent 
sign. If on exit number panel exists, the plaque shol I be centered 
between the edge of the parent sign and the edge of the exit number 
panel. The plaque may be placed above the exit number panel when 
there is insufficient space. 

GENERAL~ ~ C SERVICE 
ATTACHMENT /C, 
PLAQUES V 

~~~u ffi\~~ffi\ 

~~iu ~~(G[H]u 
11 n 

REQUIREMENTS FOR EXIT ONLY AND LEFT EXIT PANELS 

l EXIT. ONLY] 

l EXIT ,W ON LY j 

[LEFT EXIT] 

TYPICAL EXAMPLES 

,,\''· \,,. 
-;:.'-" .;,, 
~ \.• ,,· 

f_i{~. <f_'.-~:: ·.: 
~ 

!", 

s 7 5 5 0 0 
% 

"-%}c._ ': ;~,~'k , . ' __ , 

·', 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS T DMS-7110 

SIGN FACE MATERIALS r DMS-8300 

SHEETING REQUIREMENTS FOR 
OVERHEAD EXIT PANELS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND FLUORESCENT 
YELLOW 

TYPE BFL OR CFL SHEET I NG 

LEGEND BLACK ACRYLIC NON-REFLECTIVE FILM 

GENERAL NOTES 

I. Signs to be furnished shol I be as detoi led elsewhere 
in the plans and/or as shown on sign tabulation sheet. 
Standard sign designs and arrow dimensions con be 
found in the "Standard Highway Sign Designs for 
Texas" (SHSDl. Individual panel sizes shown in the 
plans may be adjusted to fit actual parent sign 
sizes if necessary. 

2. Exit Pone I I egend sh□ I I use the Feder□ I Hi ghwoy 
Administration CFHWA)Stondord Highway Alphabets 
E Seri es. 

3. Lateral spacing between letters and numerals shol I 
conform with the SHSD, and any approved changes 
thereto. Lateral spacing of legend shol I provide 
o balanced appearance when spacing is not shown. 

4. Block legend shol I be oppl ied by screening process 
or cut-out ocryl ic non-reflective block fi Im to 
yellow background sheeting, or combination thereof. 

5. Exit Only and Left Exit panels within the parent 
sign face shol I be direct opp I ied unless otherwise 
specified in the plans. Panels not direct oppl ied 
shol I use 0.063 inch thick one piece sheet aluminum 
signs <Type Al. 

6. Mounting detoi Is of Exit Only and Left Exit panel 
attachments to parent signs face ore shown on 
Standard Pion Sheet TSR(5). 

The Standard Highway Sign Designs for Texas CSHSD> 
con be found ot the fol lowing website. 

http://www.txdot.gov/ 

~-
I Texas Department of Transportation 
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Standard 
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REQUIREMENTS FOR INDEPENDENT MOUNTED 
ROUTE SIGNS 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND WHITE TYPE A SHEETING 

BACKGROUND ALL OTHERS I TYPE B OR C SHEETING 

LEGEND & BORDERS WHITE TYPE A SHEETING 

LEGEND & BORDERS BLACK I ACRYLIC NON-REFLECTIVE FILM 

LEGEND & BORDERS ALL OTHERS I TYPE B or C SHEETING 

NORTH 
T 

/INTERSTATE) 
TEXAS 

' I I 

90 
~ n , 

RANCH 

1008 

ROAD 

n 
TYPICAL EXAMPLES 

REQUIREMENTS 
D AND I 

FOR BLUE 1 BROWN & 

SERIES GUIDE SIGNS 

SHEETING REQUIREMENTS 

USAGE COLOR 

BACKGROUND ALL 

LEGEND & BORDERS WHITE 

LEGEND, SYMBOLS 
& BORDERS ALL OTHERS 

~j 
;r::::::::i 

3 
1 
6 
~ 

SCENIC 
AREA 
➔ 

I I 

SIGN FACE MATERIAL 

TYPE B OR C SHEETING 

TYPE D SHEET I NG 

TYPE B OR C SHEETING 

-
MILE 

4 
4 
If 

NORTH 

~ 
n 

GREEN 

+ Lockhart 
State Park 

+ Austin 
Garfield + 

Tl TT 

TYPICAL EXAMPLES 

GENERAL NOTES 

1. Signs to be furnished shal I be as detailed elsewhere in the plans and/or as 
shown on sign tabulation sheet. Standard sign designs and arrow dimensions 
can be found in the "Standard Highway Sign Designs for Texas" (SHSD). 

2. White legend shal I use the Clearview Alphabet. The fol lowing Clearview fonts 
shal I be used to replace the existing white Federal Highway Administration 
(FHWA) Standard Highway Alphabets, when not specified in the SHSD, or in the 
pl ans. 

B CV-1W 
C CV-2W 
D CV-3W 
E CV-4W 
Emad CV-5WR 
F CV-6W 

3. Route sign legend (ie. IH, US, SH and FM shields) shal I use the Federal 
Highway Administration (FHWAJ Standard Highway Alphabets B, C, D, E, Emod 
or Fl. 

4. Lateral spacing between letters and numerals shal I conform with the SHSD, 
and any approved changes thereto. Lateral spacing of legend shal I provide 
a balanced appearance when spacing is not shown. 

5. Independent mounted route sign with white or co I ared I egend and borders 
shal I be applied by screening process with transparent color ink, transparent 
colored overlay fi Im to white background sheeting or cut-out white sheeting 
to colored background sheeting, or combination thereof. White legend, symbols 
and borders on al I other signs shal I be cut-out white sheeting applied to 
colored background sheeting. 

6. Information regarding borders and radii for signs is found in the "Standard 
Highway Sign Designs for Texas". Dimensions shown and described far borders 
and corner radii on parent sign are nominal. Borders may vary in width as 
much as 1/2 inch. Corner radii above 3 inches may vary in width as much as 
1 inch. Borders and corner radii within a parent sign must be of matching 
widths. The sign area outside the corner radius should be trimmed or rounded. 

7. Sign substrate shal I be any material that meets the Departmental Material 
Specification requirements of DMS-7110 or approved alternative. 

8. Mounting detai Is of roadside signs ore shown in the "SMD series" Standard 
Plan Sheets. 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS I DMS-7110 

SIGN FACE MATERIALS l DMS-8300 

ALUMINUM SIGN BLANKS THICKNESS 

Square Feet Minimum Thickness 

Less than 7. 5 0.080 

7.5 ta 15 0. 100 

Greater than 15 0. 125 

The Standard Highway Sign Designs for Texas ISHSDl 
can be found at the fol lowing website. 

http://www.lxdol.gov/ 
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RED BACKGROUND 
SIGNS 

REQUIREMENTS FOR 
REGULATORY 

(STOP, YIELD, DO NOT ENTER AND 
WRONG WAY SIGNS) 

STOP 

WRONG 
WAY 

REQUIREMENTS FOR FOUR 
SPECIFIC SIGNS ONLY 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND RED TYPE B OR C SHEETING 

BACKGROUND WHITE TYPE B OR C SHEETING 

LEGEND & BORDERS WHITE TYPE B OR C SHEETING 

LEGEND RED TYPE B OR C SHEETING 

REQUIREMENTS FOR 
REGULATORY 

WHITE BACKGROUND 
SIGNS 

(EXCLUDING STOP, YIELD, DO NOT ENTER ANO 
WRONG WAY SIGNS) 

SPEED 
LIMIT 

55 
TYPICAL EXAMPLES 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND WHITE TYPE A SHEET! NG 

BACKGROUND ALL OTHERS TYPE B OR C SHEETING 

LEGEND,BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM AND SYMBOLS 

LEGEND,BORDERS 
ALL OTHER TYPE B OR C SHEETING AND SYMBOLS 

.Ct- 1----------------------------------------+--------------------------------------------j 
+- u 

>, L 
... .00 
0 U 

a, C 
.. Cl)'t:J 0 

REQUIREMENTS FOR WARNING SIGNS REQUIREMENTS FOR SCHOOL SIGNS 
~~~~1----------------------------------------~-------------------------------------------j 
~ 
-Q)U)U) 
,c(,C,•-·
_, I- .c 
U U+-
Vl C .... __ ..,_ 
O -"'O 

USAGE 

BACKGROUND 

LEGEND & BORDERS 

LEGEND & SYMBOLS 

TYPICAL EXAMPLES 

SHEETING REQUIREMENTS 

COLOR SIGN FACE MATERIAL 

FLOURESCENT TYPE BFLOR CFLSHEETING 
YELLOW 

BLACK ACRYLIC NON-REFLECTIVE FILM 

ALL OTHER TYPE B OR C SHEET[NG 

USAGE 

BACKGROUND 

BACKGROUND 

LEGEND,BORDERS 
AND SYMBOLS 

SYMBOLS 

SCHOOL 
SPEED 
LIMIT 

20 
WHEN 

FLASHING 

TYPICAL EXAMPLES 

SHEETING REQUIREMENTS 

COLOR SIGN FACE MATERIAL 

WHITE TYPE A SHEETING 

FLOURESCENT 
YELLOW GREEN 

TYPE BFLOR CFLSHEETING 

BLACK ACRYLIC NON-REFLECTIVE FILM 

RED TYPE B OR C SHEETING 

GENERAL NOTES 
1. Signs to be furnished shal I be as detailed elsewhere in the plans ond/ar as 

shown on sign tabulation sheet. Standard sign designs and arrow dimensions 
can be found in the "Standard Highway Sign Designs far Texas" CSHSDl. 

2. Sign legend shal I use the Federal Highway Administration CFHWAl 
Standard Highway Alphabets CB, C, D, E, Emad or F). 

3. Lateral spacing between letters and numerals shal I conform with the SHSD, 
and any approved changes thereto. Lateral spacing of legend shal I provide 
a balanced appearance when spacing is not shown. 

4. Black legend and borders shal I be applied by screening process or cut-out 
acrylic non-reflective block fi Im to background sheeting, or combination 
thereof. 

5. White legend and borders shal I be applied by screening process with transparent 
colored ink, transparent colored overlay fi Im to white background sheeting or 
cut-out white sheeting to colored background sheeting, or combination thereof. 

6. Colored legend shal I be applied by screening process with transparent colored 
ink, transparent colored overlay fi Im or colored sheeting to background 
sheeting, or combination thereof. 

7. Sign substrate shal I be any material that meets the Departmental Material 
Specification requirements of DMS-7110 or approved alternative. 

8. Mounting detai Is for roadside mounted signs are shown in the "SMD series" 
Standard Plan Sheets. 

ALUMINUM SIGN BLANKS THICKNESS 

Square Feet Minimum Thickness 

Less than 7.5 0.080 

7.5 to 15 0. 100 

Greater than 15 0. 125 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS DMS-7110 

SIGN FACE MATERIALS DMS-8300 

The Standard Highway Sign Designs fo, Texas (SHSDI 
con be found at the fol lowing website. 

7 5 5 0 0 

http://www.txdol.gov/ 

~-
I Texas Department of Transportation 

FILE1 

©TxOOT 

12-03 7-13 
9-08 

TYPICAL SIGN 
REQUIREMENTS 

TSRC4)-13 
tsr4-13. dgn DN, TxOOT c1<: TxDOT ow: 

October 2003 CONT SECT JOB 

REVISIONS 

DIST COUNTY 

Traffic 
Operations 

Division 
Standard 

TxOOT m TxOOT 
HIGHWAY 

SHEET NO, 



;,,c 
co 
o--

CI) 
,._ L 
OQI 

> ;,,c 
... 0 
co 
0 
L Q) 
L.C 
0 ... ,. 

L 
00 
z,._ g 

:>,L ........ 
... - 0' 
O•- C 
<.O•-·- ... 
Q)Cl)-
0 C:, 
·- 0 Cl) 
... 0. .. 
0 VJ L 
OQI 
LL VJ 
a. .. 

0 0' 
C>C 0 
C E 
·- "'0 

ARROW DETAILS SIGN BLANK 

for Large Ground-Mounted and Overhead Guide Signs 

Type A Type B E-3 E-4 Down Arrow 

FOR ATTACHMENTS WHEN 
A ALUMINUM SIGNS 

PUNCHING DETAILS 
TO BE TYPE 

(FOR MOUNTING 

A 

TO GUIDE SIGN FACE) 

6" "Y" NO. OF EQUAL SPACES 6" 

¾, • Ho I es 

I 

6" 

3 EQUAL 
SPACES 

o o 

o 

SPECIFIED 

R=3"-., 

o o o 2" 
o 

w I 
o 

I 
¾6 • Ho I es 

I 

o 

I 
o o o orr2· 

o o o o o "X" NO. OF EQUAL SPACES 2. 

~~'O 
Ql~Lt-------------~------------~-------------~------------~------------------l INTERSTATE ROUTE MARKERS u. s. ROUTE MARKERS C"' 0 ·-"' 0' 0"' 
C +
uH- -

O:J 
COOUJ 
0 X QI 
X>- L .. ....... 
: . u 

L Q) 
<l>QIL 
.C > L 
..... 0 

00 
;,,v,c 
D+•-

0 ~ia C ,._ 
L QI 
Q) Ul L 
>OO 
0 0. 
O'L u, 

:>+-
Cl) 0.0 
•- E 

:>,L 
UCO 
LO,._ 
0 
ULL 
CO QI 
o .... .c 
+ ... 
...... 0 

0 
UJO 0 
·- x+ 
.C>-... " 

TYPE 

A-I 

A-2 

A-3 

B-1 

B-2 

B-3 

CODE 

E-3 

E-4 

LETTER SIZE 

10.67" U/L and 10" Cops 

13.33" U/L and 12" Cops 

16" & 20" U/L 

10.6 7" U/L and 10" Cops 

13.33" U/L and 12" Cops 

16" & 20" U/L 

USED ON SIGN NO. 

ES-loT 

ES-lb T 

USE 

Single 
Lone 
Exits 

Multiple 
Lone 
Exits 

NOTE 

Arrow dimensions are shown in the 
"Standard Highway Sign Designs far 
Texas" monuo I. 

The Standard Highway Sign Designs far Texas <SHSD> 
can be found at the fol lowing website. 

http://www.txdot.gov/ 

¾6" di a. 
Holes 

A 

36 

48 

C 

21 

28 

D 

15 

20 

E 

11/2 

11'4 

6" 
24" max. 

~ ~ 
3• ,a 

O)~lV 

EX IT ONLY PANEL 

Sign Size 

24x24 

30x24 

36x36 

45x36 

48x48 

60x48 

STATE ROUTE MARKERS 

11y11 No.of w X Digits 

2 4 24 4 

3 4 36 5 

3 4 48 6 

4 3 24 3 

4 3 36 4 

5 3 48 5 

~~5r------------------------------------------------------------------~-------------------------~-----------~---------~--------------------------4 

0 " QI C 
QIUO 

~ ~ti .. ., .. 
J:•-·-
.... .c 

U+
C 

MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS 
("EXIT ONLY" AND "LEFT EXIT" PANELS 1 ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D) 

~br-----------------------------------------.-------------------------------~-------------------------------1------------------~------------------4 

NOTE: 

Attachment 
sign 
sheeting-----~~ 

Attachment 
sheeting 
must be cut 
at panel 
joints 

Guide sign 
background 
sheeting 

DIRECT APPLIED ATTACHMENT 

1. Sheeting for legend, symbols, and borders must be cut at panel joints. 

2. Direct appl led attachment signs wi I I be subsidiary to "Aluminum Signs" 
or "Fiberglass Signs·. 

Sheet metal 
screw 

0. 063" H-+----Washer 
aluminum 
Type A sign 

SCREW ATTACHMENT 

0. 063" 
aluminum 
Type A sign 

g· 12" 

4. 5" 4. 5" 5. 563" 6. 437" 

2. 25" 2. 75" 

I 1---- Lock washer 

Washer Standard arrow 
to be used with 
6 inch letters. 

Standard arrow 
to be used with 
8 inch letters. 

•\\\' ~,,. 
-:$- , ~• Traffic j/' ., , · ~ Operations :... -' I . Division $' ,.- -:~~,--:--, : Texas Department of Transportation standard 

;::, 1---
~' 
:::i 

7 5 5 0 0 
NUT/BOLT ATTACHMENT ~ 

TYPICAL SIGN 
-;=., 

NOTE: 

~r:•n '.:<;[ __ 

'J· "'<,., I-..,. 
_,:/0 •• ;;__,'f1, \1,••'v•;.. 

---.--------.---. ---------· ~.,~.,-_,Nmuf\\\\t\,
Furn, sh Type A aluminum s,gn attachments only 
when specified in the plans. These signs wi I I be 

FILE; 
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DEVICE 

REFLECTOR UNIT SIZES FOR DELINEA TORS 
AND OBJECT MARKERS 

SIZE 1 SIZE 2 SIZE 3 SIZE 4 

13" :': y,' " 
~ 6 

·'="'a t------~--------------------~---------------------1 

DEVICE 

DELINlEA TORS 

SINGLE 

4" 

H 

1-Size 2 ,eflecto, 
unit 

1-Size 1 ,eflecto, 
unit 

DOUBLE 

4" 
~ 

2-Size 2 reflector 
units 

3" 
~ 

2-Size 1 ,eflecto, 
units 

D & OM DESCRIPTIVE CODES 

I NSTL DEL AS=1M (D-X ) SZ 
NUMBER OF REFLECTORS 

S • Single 
D • Double 

COLOR OF REFLECTORS 
W White 
Y Yellow 
R Red 

REFLECTOR UNIT SIZE---------~ 
I or 2 

TYPE OF POST OR DELINEATOR ------~---' 
WC Wing Channel Post 
YFLX Yellow Flexible Post 
WFLX • White Flexible Post 
BRF = Barrier Reflector 

TYPE OF MOUNT------------------
GNO ~ Embedded (drivable or set in concrete) 
CTB = Concrete Barrier Mount 
GFI or GFZ • Guard Fence Attachment 
SRF • Surface Mount l;; ~u SHEET I NG Ye I I ow, White or Red Type B o, C ,ef I ect i ve sheeting 

-~~ 5 t----------1-. _S_i_z_e_1_o_n_d __ 4 ___ D_i_r-_e_c_t_a_p_p_l_i_e_d_r-_e_f_l e_c_t_i_v_e_s_h_e_e_t_i_n_g_f_o_r-_u_s_e_o_n_f_le_x_i_b_l_e_-+-_S_H_E_E_T_l_N_G_-+---------Y--1-1 ~--W-h ___ t ___ R_d_T __ ~B---C--R-f-l--t-.--S-h~-t-.------------1 DIRECTION-----------------------~ 
goo~ e ow, , e o, e ype o, e ec ,ve ee ,ng If Required 
w::,; POSt (fix). BI• Bi-Directional 
\'J~ % NOTE POST TYPE WC YFLX, WFLX WC YFLX, WFLX BR • Bi-Direct·,onol with red on bock 
x ... L 2. Size 2 and 3 - For use on wing channe I (we) post on I y. Use approved 

~.: ~ 1---------m_e_t_a_1_, _P_I a_s_t_i_c_o_,_f_i_b_e_,_g_l a_s_s_b_a_c_k_P_I a_t_e_w_i_t_h_l 7_1_6_4_"_mo_u_n_t_i_n_g_h_o_l e_s_. ___ ~_M_o_u_NT_T_Y_P_E~ ____ G_N_D ___ ~ ___ G_N_D,_S_R_F __ ~ ____ G_N_D ____ ~ ___ G_N_D_,_s_RF __ -----j I NS TL OM AS SM (OM-XX) ( XX XX) XX X (XX) 

G>GlL =:=J £ ~ 5 OBJECT MARKERS TYPE OF OBJECT MARKER -----
>ig g 1, 2, 3, or 4 
.0+•-

U~ L Type (OM-1) Type 3 (OM-3) Type 4 (OM-4) NUMBER OF REFLECTORS OR DIRECTION 
~ ".e X 3-Size 2 reflector units !Type 2 only! 

Type 2 (OM-2) 

:;;:gL Y I-Size 3 reflector unit !Type 2 only! 
>oo OM-1 OM-3L OM-3R OM-3C OM-4 z 3-Size I or I-Size 4 reflector unit Isl !Type z only! OM-2X OM-2Y OM-2Z 
&e-0 L Left Side (Type 3 Object Marker only) 
.,il,1; R Right Side !Type 3 Object Marker only) 

3" ,_ t C Center !Type 3 Object Marker on I yl 4" 6" 
~ ~ ~ ~ 5 ,e TYPE OF POST ---------------~ 

~ L L ~ 1 2" ~ WC Wing Chonne I Post 
5,e~ /cl',, 1~ -1 ~ 1~ -, WFLX • White Flexible Post 

~' X j ~ j ~1- b /c9,, TWT "' Thin Wal led Tubing 

I ~-o ~ 0 
(IJC, 0 
·- X+
.C>-
+- u 

>,L 
... .00 
0 U 

a, C 
.. Q)'t) 0 

~~~~ 

DEVICE 

/ 

' :::;; 
sr - X s:;_j 

, 
/, 

0 

' ' ,( 

" 

,0 
:-1 :<.,\ 

TYPE OF MOUNT ------------------~ 
GND Embedded !drivable! 
SRF Surface Mount 
WAS a Wedge Anchor Steel 
WAP • Wedge Anchor Plastic 

::i; 
-Q)ll)(f.J 
<C•-·...J... .c 
U U+
"1 C 

DIRECTION----------------------~ 
If Required 

- •-'t--
0 .l<'.O 

SHEETING 

POST TYPE 

MOUNT TYPE 

DEVICE 

SHEET! NG 

3-Size 2 reflector 
units 

I-Size 3 reflector 
unit 

3-Size 1 reflector 
uni ts 

or 1-Size 4 reflector 
unit 

BI • Bi-Directional 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

FLEXIBLE DELINEATOR & OBJECT MARKER POSTS 
(EMBEDDED & SURFACE MOUNT TYPES) 

DMS-4400 

Ye I I ow-Type BFLor CFL Sheeting Yellow - Type B or C Sheeting 
Alternating ac,yl ic black and ,et,oflective 

ye I I ow - Type BFL or CFL Sheeting SIGN FACE MATERIALS DMS-8300 

TWT WC 

WAS, WAP GND 

BARRIER REFLECTORS <BRF) 

GF1 GF2 

•• 

1 . Ba,, i e, ref I ecto,s sha I I meet the ,equ i ,ement s 
of OMS 8600. 

2. Approved Barrie, Reflectors ore I isted on the 
"Ba,,ie, Reflectors" Material Produce, List 
at: www.txdot.gov. 

Yellow, White, Red 

WC 

GND 

DEVICE 

SIZE (W x LI 

MOUNTING HEIGHT 

NOTE 

WFLX TWT 

GND, SRF WAS, WAP 

TWT 

WAS, WAP 

DELINEATORS, OBJECT MARKERS AND BARRIER 
REFLECTORS 

DMS-8600 

CHEVRONS ONE DIRECTION LARGE ARROW NOTE: 

< > DEVICE 1-+I 
I I 

18"x 24" 
( Convent i ona I l 

W1 -8 

24"x 30" 
(Conventional 

Oversize) 

I I 

30"x 36" 
(Expressway) 

36" X 48" 

<Freeway) 
SIZE (W x LI 

48" X 24" 
( Convent i ona I ) 

4' -0" o, 7' -0" 7' -0" On I y MOUNTING HEIGHT 

1. CHEVRON (Wl-8) signs and ONE DIRECTION LARGE ARROW (Wl-6) Signs 
shal I be installed per Sign Mounting Detai Is (SMDJ Standard 
Sheets and paid under Item 644 (Smal I Roadside Sign Assemblies). 

W1-6 

60" X 30" 
<Expressway & Freeway) 

\~• 

---~· __ .; _______ . 

\ 
' 7 5 5 0 0 

Del ineato, and abject marker 
substrates and sign substrates 
shall be 0.080" Aluminum sign 
blank to conform to ASTM B-209 
Alloy 6061-T6 a, approved 
alternative. 

~-
I Texas Department of Transportation 

Traffic 
Safety 
Division 

Standard 

DELINEATOR & 
OBJECT MARKER 

MATERIAL 
DESCRIPTION 

D & OM C 1 > -20 
FILE'; danl -20. dgn oN, TXDOT c,, TXDOT ow, TXDOT 
© TxDOT August 2004 CONT SECT JOB 

CK, TXDOT 
HIGHWAY 

2. When there is a need to increase conspicuity, the Texas version ot •<visIONs 
ww NOTE 1. Reflective sheeting shal I have a minimum the ONE DIRECTION LARGE ARROW sign (W1-9TJ may be used instead of'.;;. 10-09 3-15 
~~ dimensfion

9 
of 3 in?hehs and minimum surface the ONE DIRECTION LARGE ARROW (Wl- 6 ). -:::.::_ ;;-,,,·, :._"··_· 4-lO 7_20 

DIST COUNTY SHEET NO. 

0
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UJQO 
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CO OI o ... .c 
+ + 
., .... 0 

u,g 0 
•- X +
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POST TYPE AND SUPPORT FOUNDATION DETAILS 

WING CHANNEL (WC> 

GND 

Ground 
Line 

0 
:::, 
(/J 
:::, 

0 

"' 

NOTES 

1 . Embedded Wing Channe I <WC) 
post option may be used for 
Type 2 Object Markers and 
Del ineators only. 

2. I. 12 lbs/ft steel per ASTM A 
I 011 SS Gr. 50, or ASTM A499. 

; 

FLEXIBLE POSTS <YFLX, WFLX> 

GND 

0 

Reflective ; ~ material 

Post 

Stub 

EMBEDDED 
NOTES 

SRF 

Reflective 
material 

Post 

0 

Base o 

7lf~ 
SURFACE MOUNT 

1. See "FI ex i b I e De I i nectar and Object Marker Posts" 
Moteriol Producer List for approved devices . 

2. I nsta I I per manufacturer's recommendations. 

3. Past length may vary to meet field conditions. 

4. When using yellow del ineators with flexible posts 
to separate opposing direction of travel, such as 
center I ine or median use, the flexible posts shal I 
be yellow. 

TYPES 1, 3, AND 4 OBJECT MARKERS 
AND CHEVRONS 

CHEVRONS AND ONE DIRECTION 
LARGE ARROW SIGN 

0 

' 0 ;.. Pavement 
surface ' ;,. Pavement 

surface 

NOTE NOTE 

Ground 
Line 

Mounting at 4 feet to the bottom Chevrons 30" x 36" and I arger sha I I be 
of the chevron is permitted for mounted at a height of 7' to the bottom 
chevrons that wi 11 not exceed of the chevron. Chevron sign and ONE 

. . 
.. ; . ' :·. ~- .. ·-~ 
... •. ... 

WEDGE ANCHOR SYSTEMS 
WAS 

: . 
.·_.· . 

.•... 

27" 30" 

WAP 

Ld 

. . . 
. 15" .• · 

[ 
.. 

. . 
' ~. ·. 
... ", 

. . . . . 

; . ' -~ ·,·.' 
. : .. · . . 17" 

' ... ·. ',· ... ,-.+---'--
•.' .. 

I Z" Di a. 
3. 5" I 7" 

1. 12" Dia. .1 

30~ 

STEEL PLASTIC 

NOTE 
I. Ins ta I I per manufacturer's recommendations. 

DELINEA TORS AND TYPE 2 
OBJECT MARKERS 

>, 

<1J 
+-
0 
E ';' 
X 
o sr 
L 
(l 
(l 
<[ 

Pavement 
surface 

\-?,:;:; Ground 
~\\ Line 

2' -0" ta 8' -0" or \ ~~ 
in front of object 
being marked 

See general notes 1, 2 and 3. 

20" 

TYPE OF lBARRIER MOUNTS 

GUARD FENCE ATTACHMENT 

GF1 GFZ 

' 

Attached to 
post or block -

~ 

c ·-
"' 

::;; ~ sr 

-
~ 

[i 

-
~ 

CONCRETE TRAFFIC BARRIER <CTB> 

GENERAL NOTES 

Place Barrier Reflector 
on top or on side(s) of 
CTB.-----

0 

' ;,. 

1. Place del ineators on a section of roadway at a consistent 
distance from the edge of pavement. 

2. Where a restriction prevents consistent placement from the 
pavement edge, place the affected object markers in I ine 
with the innermost edge of the obstruction. 

3. When Type 2 object markers and del ineators are more than 
8' -0" from the edge of the pavement, it may not be poss i b I e 
to maintain a height of approximately 4' -0". If this is the 
case, place the obJect marker or del ineator as close to the 
desired height as possible. 

4. Instal I al I del ineators, object markers and barrier reflectors 
in accordance with the manufacturer's recommendation. 

5. Barrier reflectors should be installed a minimum af 18 inches 
above the edge of the pavement surface. 

6. Diagonal stripes on Type 3 object markers shal I slope down 
toward the intended trove I I one. 

7 5 5 0 0 

~-
I Texas Department of Transportation 
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MINIMUM WARNING DEVICES AT CURVES 
WITH ADVISORY SPEEDS 

Amount by which 
~§ Advisory Speed Curve Advisory Speed 

,_ ~ is I ess than Turn Curve 
0

~ Posted Speed (30 MPH or less) (35 MPH or more) 
t5.J----------+---------------+--------------------j 
C O Gl 
0 "' La,::, 5 MPH & 10 MPH • RPMs • RPMs 
LC I-----------+---------------+-----------------< 
0+"' 
3' +-

L•-
00 
z-.. g 

;,,L 
.+ .... 

+-00 
O•- C 
< .O•-

•-+ .,.,_ 

15 MPH & 20 MPH • RPMs and One Direction 
Lorge Arrow sign 

• RPMs and Chevrons; or 

• RPMs and One Direction Lorge 
Arrow sign where geometric 
conditions or roadside 
obstacles prevent the 
instol lotion of chevrons, 

-~ 5 ~ J----------+---------------+--------------------1 
+ Cl Gl 
0 Ol L 
oa, 
LL U1 
Q_ ., 

0 C> 
e>C O 
C E 
·- U) 0 
~ ~u 
a,::, L 
C in 0 ·-., 
C>O In 
C + 
W>--

25 MPH & more • RPMs and Chevrons; or 

• RPMs and One Direction 
Lorge Arrow sign where 
geometric conditions or 
roadside obstacles prevent 
the i nsto I I at ion of 
chevrons 

• RPMs and Chevrons 

O::J 1----------~-------------~----------------< U)OIO 
0 X QI 
X>- L 

" >- + : .o 
L QI 

SUGGESTED 
ON 

SP ACING FOR DElLINEA TORS 
HORIZONTAL CURVES 

l~t1----------------------------------------_____, 
+-., 0 

00 
;,,in C 
.0+•-

0 
-gu 
C ,._ 
La, 
a, Ill L 
>OO 
0 Cl 
O'L In 

::J+ 
.'.'! e1g 

;,,L 
UCO 
LO,_ 
0 
UL L 
CO GI o-..c 
+ + 
Ill>- 0 

UJgO 
•- X+
C>
+ u 

;,,L 
,_DO 
0 u 

a, C 
.. CP'OO 

~~~~ 
~ 
-CPUJCO 
<.C•-·
...J>- C 
U U+-
Vl C 
- •-'+-
0 -". 0 

NOTE 

ONE DIRECTION 
LARGE ARROW 

SIGN---~ 

curve Spacing 

Extension of the 
center I ine of the 
tangent section of 
approach lone 

ONE DIRECTION LARGE ARROW (Wl-6) sign 
should be located at approximately and 
perpendicular to the extension of the 
center I ine of the tangent section of 
approach I one. 

SUGGESTED SP ACING FOR CHEVRONS 
ON HORIZONTAL CURVES 

Point of 
curvature 

'J V \/ 
Point of 
tangent 

\ I I 

..J .I v 
I) 

B ·1 B 8 
I) 8 

NOTE 

DELINEATOR AND CHEVRON 
SPACING 

WHEN DEGREE OF CURVE OR RADIUS IS KNOWN 

FEET 

Degree 
Radius Spacing Spacing 

Chevron 
of Spacing 

Curve of in in in 
Curve Curve Straightaway Curve 

A 2A B 
1 5730 225 450 --
2 2865 160 320 --

3 1910 130 260 200 
4 1433 110 220 160 
5 11 46 100 200 160 
6 955 90 180 160 
7 819 85 170 160 
8 716 75 150 160 
9 637 75 150 120 

10 573 70 140 120 
11 521 65 130 120 
12 478 60 120 120 
1 3 441 60 120 120 
14 409 55 110 80 
1 5 382 55 110 80 
16 358 55 110 80 
19 302 50 100 80 
23 249 40 80 80 
29 198 35 70 40 
38 1 51 30 60 40 
57 101 20 40 40 

Curve de I i neat or approach and departure 
spacing should include 3 del ineotors 
spaced at 2A. This spacing should be 
used during design preparation or when 
the degree of curve is known. 

DELINEATOR AND CHEVRON 
SPACING 

WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN 

Advisory Spacing Spacing Chevron 
Spacing 

Speed in in 
in 

(MPH) Curve Straightaway 
Curve 

A 2xA B 
65 130 260 200 
60 110 220 160 
55 100 200 160 
50 85 170 160 
45 75 150 120 
40 70 140 120 
35 60 120 120 
30 55 110 80 
25 50 100 80 
20 40 80 80 

DELINEA TOR AND OBJECT MARKER APPLICATION AND SPACING 

CONDITION 

Frwy./Exp. Tangent 

Frwy./Exp. Curve 

Frwy/Exp.Romp 

Acceleration/Deceleration 
Lone 

Truck Escape Romp 

Bridge Roi I (steel or 
concrete)ond Metal 
Beam Guard Fence 

Concrete Traffic Barrier (CTB> 
or Steel Traffic Barrier 

Coble Barrier 

Guard Roi I Terminus/Impact 
Head 

Bridges with no Approach 
Roi I 

Reduced Width Approaches to 
Bridge Roi I 

Culverts without MBGF 

Crossovers 

Pavement Narrowing 
(lone merge) on 
Freeways/Expressway 

NOTES 

REQUIRED TREATMENT 

RPMs 

Single del ineotors on right side 

Single del ineotors on at least one 
side of ramp (should be on outside 
of curves) (see Detail 3 on D&OM(4)) 

Double del ineotors (see Detoi I 3 
on D&OM(4)) 

Single red del ineotors on both sides 

Bi-Directional Del ineotors when 
undivided with one lone each 
direction 

Single Del ineotors when multiple 
lanes each direction 

Barrier reflectors matching 
the color of the edge I ine 

Reflectors matching the color 
of the edge I ine 

Divided highway - Object marker on 
approach end 

Undivided 2-lone highways -
Object marker on approach and 
departure end 

Type 3 Object Marker (OM-3) 
at end of roi I and 3 single 
de I i neotors approaching ro i I 

Type 2 and Type 3 Object 
Markers (OM-3) and 3 single 
del ineotors approaching bridge 

Type 2 Object Markers 

Double yellow del ineotors and RPMs 

Single del ineotors adjacent 
to affected lone for ful I 
length of transition 

MINIMUM SP ACING 

See PM-series and FPM-series 
standard sheets 

See del ineotor spacing table 

100 feet on romp tangents 

Use del ineotor spacing table for 
romp curves ("straightway spacing" 
does not apply to romp curves) 

100 feet <See Detai I 3 on D & OM (4)) 

50 feet 

Equal spacing (100'mox) but 
not less than 3 del ineotors 

Equal spacing 100' max 

Every 5th cable barrier post (up to 
100' max) 

Requires reflective sheeting provided 
by manufacturer per D & OM (VIA) or 
a Type 3 Object Marker <OM-3l in 
front of the terminal end 

See D & OM (5) and D & OM (6) 

See D & OM(Sl 

Requires reflective sheeting 
provided by manufacturer per 
D & OM (VIA) or o Type 3 Object 
Marker (0M-3l in front of the 
terminal end 

See D & OM (5) 

See Detoi I 2 on D & OM(4) 

See Detoi I I on D & OM (4) 

100 feet 

1. Unless indicated otherwise, the del ineotor or barrier reflector color shol I conform 
to the color of the pavement edge I ine on the side of the rood where the del ineotors 
or barrier reflectors ore placed. 

-...:../;:\:\; .. ,~ .... '· 
~- \_; .. •· 

2. Barrier reflectors may be used to replace required del ineotors. 

3. Single red del ineotors may be mounted on the bock side of del ineator posts for wrong 
way driver opp I icotions 

~-
I Texas Department of Transportation 

LEGEND 

Traffic 
Safety 

Division 
Standard 

1 5 35 70 40 ~-§· .-}~'·' . 
L----~----~-----~~-------,~ ..... :,::2.:-~;:-; •,.;:-;·; -· -·· 
If the degree of curve is not known, ". r--·• 

Bi-directional 
De Ii neat or 

DELINEATOR & 
OBJECT MARKER 

PLACEMENT DETAILS 
de I i neat or spoc i ng may be determined ES '· 
based on the Advisory Speed of the g , 

7 5 5 0 0 ..... 
De I i neotor 

Sign D & OM(3)-20 
curve. Use the de I ineotor curve spacing _ • me, dom3-20.dQn DN,TXD0T lmTXDOTlow,TXDOT lc,,1xoor 

At least one chevron pair is instol led for each Advisory Speed (MPH). %, ©TxD0T August 2004 cONT sml Joe HicHwAY 
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spacing 

Double 
yellow 

CROSSOVERS 

D 

D 

del ineator-1 ------~~ 

D U) 
(1) 

L 

◊ ◊ 
0 
> 

D 

D 

DETAIL 1 

D 

Double 
ye I low 
de Ii neat or 

D 
Type 11-C-R 
RPM's at 10' 
spacing 

D 

~ D ~ 

D 

+ '"'~ t--------------------------------------, 
.,_DO 
0 U 

ti C 
QJUO 
UJO+
::, E"' 

FOR CULVERTS 
WITHOUT MBGF 

l-~-~ t--------------------------------------, 
.... .c 

U+
C __ .,_ 
.,,_ 0 

OM-2 to be 
placed if safety 
end treatment 
is less than 15' 
from travel 

~ 

0 

0 1f ( 

~~~~e~0 i ~e cu I ve,t 
headwa I I is greater 
than 20' in I ength 
and is less than 
15' from travel 
lane o, within the ""'·) 

0 

I c==::>I 

D clear zone 

=----r-+-------+----f'/ 
I 

0 

0 

DETAIL 2 

ta be 
placed if culvert 
headwal I is less 
than 15' from 
trove I I one o, 
within the clear 
zone 

FREEWAY DELINEATION FOR RAMPS AND 
ACCELERATION/DECELERATION LANES 

DETAIL 3 

Spacing of white 
de I i neat□, s fa, 
acceleration or 
deceleration lanes 
is approximately 100 ft. 

Ramp tongents-
100' max spacing 
Ramp curves-
Use de I i neat□, 
spacing table 
("Straightaway 
spacing" does 
not opp I yl. 
De I i neators 
should be on 
outside of 
curve. 

7 5 5 0 0 

100' 
usual 

Warning devices 
as per D & 0M(3l 
or Additional 
devices as 
necessary 

............. 1 

..:'-'-I 

NOTES 

TYPICAL APPLICATION OF 
DEAD END BARRICADE 

10' 
..a.. .,&. 

DETAIL 4 

--- Dead End 
Barricade 

Optional type 4 
object markers 

TYPICAL DEAD END 
BARRICADE INSTALLATION 

8' 

.................. ",.,,.,,.,;;. r 1,1,., ~ 

.._,....,....,.... '6,.,,., ,1;;. 5,1,1,., ~ 
max. ........................ , ..... i 11'1' ~ 

i:==center of 
Travel Lones 

1. Barricade striping shal I be red and white reflective sheeting for al I permanent 
road c I osu,es. 

2. Barricade striping is red and white sloping toward the center of the roadway. 

3. Type 3 Barricade Supports should be anchored to soi I o, pavement as described 
in compliant Work Zone Traffic Control Devices List, section D.2.f and D.2.g. 

LEGEND 

~ Bidirectional De I i neato, 

¥' De I ineator 

~ OM-3 

= Barricade 

.,&. Sign 

Q OM-2 

~ Double De I ineotor 

DlETAilL 5 

~-
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

DELINEATOR & 
OBJECT MARKER 

PLACEMENT DETAILS 

D & OM(4)-20 
FILE= dan4-20. dgn DN• TXOOT c,, TXOOT ow, TXOOT c,, TXOOT 
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.c:: "'a 
~~'O 
G>3L 
Cu, 0 
·- U) 
C>O u, 
C +
Lui- -

O:J 
CDCU) 
0 X a, 
XI- L 
Q) 

I- +-
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Ql Q> L 
C>L 
+-" 0 0" >,u, C 
D+•-

0 

iH 
C .,_ 
La, 
Q) U) L 
>00 
OQ 
C>L u, 
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•- E 
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LO.,_ 
0 
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+- +
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0 
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C·-·-
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U+
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Equal spacing 
white barrier 
reflectors 
100' max 

CONTINUOUS CONCRETE 
OR STEEL BARRIER 

Concrete or 
Steel 
Traffic 
Barrier 

::J QJ 
0 ()I 
..r: u "O.C 
V) w w 

Equal spacing J 
ye I I ow borr i er 
reflectors (either 
bidirectional on top 
or single direction 
on each s i de l • 1 00' 
max. 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

'it D 'it 

D 

QJ 
C 

QJ ::J 
()I 0 
D .C 
w V) 

Equal spacing 
white barrier 
reflectors 
100' max 

MULTI-LANE UNDIVIDED, 
TWO-WAY ROADWAY WITH 

MET AL lBEAM GU ARD FENCE <MBGF> 

DIVIDED ROADWAY WITH 
MET AL BEAM GU ARD 

FENCE (MBGF> 

See 
Note 

25 ft. 

See 
Note I 

25 ft. 

L 
See 
Note 3 

0 

0 

0 
MBGF 
or 
CTB 0 

0 

0 

D 

D 

0 
QJ 

\_ C 
QJ 
D __J 0 
::J QJ 

0 ()I 

.c D 
V) w 

0 

D 

D 
5;? 

5;? 

0 MBGF 
MBGF 

0 

D 

D 

D 

0 

or 
CTB 

See 
Note I 

5;? 

5;? 

See 5;? 

Note 2 

5;? 

5;? 

Double 5;? 

Yellow 
0 

0 

NOTES 

I 
25 ft. 

_l 

See 
Note 3 

25 ft. 

l_ 

5;? 

'it 

3 

QJ 
\_ C 
QJ 
D __J 

::J QJ 

0 ()I 

.c D 
V) w 

I. Equal spacing (100' max), but not less 
than 3 single directional white barrier 
reflectors or del ineators. On Continuos 
Barrier, equal spacing (100' max.) 

2. Equal spacing (100' max), but not less 
than 3 single directional yellow barrier 
reflectors or del ineators. 

3. Terminal ends require reflective sheeting 
provided by manufacturer per D & OM <VIA) 
or a Type 3 Object Marker (OM-3) in front 

D 

D 5;? 

D 5;? 

MBGF 

D 5;? 

D 5;? 

D 5;? See 
Note 1 

D 5;? 

D 5;? 

D 5;? 

D 5;? 

25 ft. 

D __J_ 
'it 

D See 
Note 3 

D 

D 
QJ 
C \_ 

QJ 
__J D 

QJ ::J 

D 
()I 0 
D .c 
w V) 

LEGEND 

~ Bidirectional Del ineator 

5r? De I i neat or 

~ OM-3 

Q OM-2 

V Terminal End 

EMERGENCY CROSSOVER 

I 
I 
I 

t 

Every 5th 
coble 

D 
barrier 
post marked 
with yellow 
reflector 

D or up to 
a maximum 
spacing 100'. 

D 
5 adjacent 
ye I low 
reflectors 
on coble 
barrier at 
crossover. 

Double 
ye I low 
de I i neotors 

Fm ffi1CTt_ 

rn EJv8IBO' 
------"---tt------'11 V8-ID..E Lff 

ONLY 
RS-11 T 
Conventional:30x30 
Expresswoy:48x48 
Freewoy:48x48 

7 5 5 0 O 

----L.• >-
~ -Jt1·:1.,. .. 

Trafflc 
,-Swety 
Division 

Standard I Texas Department of Transportation 

DELINEATOR & 
OBJECT MARKER 

PLACEMENT DETAILS 

D & OMC6}-20 
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00 
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+- - C> 
U •- C 
4: D ·-

•- +-
QIU) 
CJ C:, 
·- 0 (I) +- ,,., 
CJ Ul L 
OQI 
LL Ul 

~ 
~ 

/~ ----Object marker installed 
~ per manufacturer's 

recorrrnendat i ans . 

EXIT 

444 
Jf BACK PANEL COPT[ONALl 

~ o &r ------------------~----- ----- -------------'--------------------------+------------------------ - - --------------, 
OOC 0 
C E 

· - Cl) 0 
L QIU 
QI E 
QI :, L 
Cu, O 

·- "' C, 0"' 
C +..,..., _ 

o:, 
UJ O UJ 
0 X QJ 
x ... L 
Q) 
.... +-: . u 

L QI 
QI QI L 
.C > L 
+- QI 0 

0 (J 
>,UJC 
D-+- •-

0 

-g~ ~ 
C .,_ 
L QI 
QI Ul L 
>CO 
0 Cl 
c, Lu, 

:J+-

36" 

1'/2"R 

36" 

6"' 

24"' I 2·• 

6 "' 

--.1'/2 "R 

* Adjust to fit 
attenuator 
per manufacturer·s 
recOITTTiendatian , or 
as directed by the 
Engineer 

(/) Qgr-----------------------------------------------------~~~------------, 
>, L 

UCO 
Loo,. 
0 
ULL 
CO<> 
Qo,. .c 
+- +
"' .... 0 

0 
cno o 

•- X +
.C .... 
+- u 

>, L 
O,.J:l 0 
0 U 

QI C 
•• (l)U 0 

f5; ~~ 
2 
.... (l)(/)(1) 
4:L •-•_, .... .c 
U U+
<11 C .... ,_,._ 
0 .X 0 

36" 

24" 

NOTES 

*I . 

l½ "R 

.------ 1'/2 "R 

Spacing should be adjusted 
to attach through center I ine 
of drum, per attenuator 
manufacturers recorrrnendation, 
or as directed by the Engineer. 

Mounting shou ld be flush 
with top of attenuator. 
Minimum size 96" x 24" . 

2 
1
/ 4 " minimum.~ r 

10" 
i-----

1 2" 

r Variable to match width of 

7 
0 

2 1/ 4 " minimum. 

OBJECT MARKERS SMALLER THAN 
2 

3 FT 

NOTES 
1. Object Markers shal I conform to the Texas MUTCD and meet the color 

and reflectivity requirement of Department Material Specification DMS 8300 . 
Background shal I be yel low reflective sheeting <Type B or Cl and Chevron 
Sha I I be b I ack. 

2. Object Markers may be fabricated from adhesive backed reflective sheeting 
applied directly to guardrai I end treatment , or applied directly to an 
"end cap" as per the manufacturer's recorrrnendation . Direct applied 
sheeting shal I provide a smooth surface and have no wrinkles, air 
bubbles , cuts or tears . A radius at the corners is not required for 
direct applied sheet ing . 

3. Object Marker size may be reduced to f i t smaller devices . Width of alternating 
black and yellow stripes are typically 6". Object Markers smaller than 3ft 
may have reduced width stripes of a minimum of 2 1/ 4 " , 

4. Pop rivets , screws , or nuts and bolts may be used to attach object markers 
and reflectors . Holes , slots or other openings may be cut or dri I led through 
object markers to al low cable or other attachments . 

5. Object Marker at nose of attenuator is subsidiary t o the attenuator. 

exit gore sign . 

1'/2 " R 

6. See D & OM (1 - 4> for required barrier reflectors . I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

,\,,\ 
\' ,.. r·• ~,/'~_ ....... . 

~ r:.v ,•· I~ .. )·_ ... :. :CE?T:~ ~; :-; f :1_::: -~ 
~ r-
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.::: i 
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□ 
REFLECTIVE PAVEMENT MARKE'l / 

TYPE 11-C-R 

r 10· t 1 5" 

11 I I I II I I I I 
---s,j fe--- 1 , 

,i: 15' 

t 
1 O' 

t 
0 11111111111 

£ REFLECTIVE PAVEMENT MARKER 
TYPE 11-C-R 

so· 

)I( 30" 1 5" 

t 10' 'f 

"" "" 
ST ANDA RD 

PAVEMENT MARKINGS 
4" WHITE LANE cINE 

80' 

30' 

t 10' t 
11111111111 

REFLECTIVE PROFILE / 
PAVEMENT MARKINGS 

!see 4" & 6" prDfi le detoi Is belowl 

15' ~ 
□ 

~ 
□ 

PAVE\1ENT MARKERS IREFLI TYPE I 1-C-R SHALL BE SPACED ON 80' CENTERS WITH THc CLEAR FACE TOWARD NORMAL TRAFFIC 
AND THE RED FACE TOWARD WRONG WAY TRAFFIC. 

rn: 

TRAFFIC LANE LINES PAVE~ENT MARKING DETA=Ls 

EDGELINES SHOULD TYPICALLY BE 4" WIDE AND THE MATER!AcS SHALL BE AS SPECIFIED I~ THE PLANS. 

1 
_D _ D D 

IF RAISED PROFILE PAVD/ENT MARKINGS ARE USED SEE DcTAILS BELOW. 

18" c_ 1" on 6" 

rl2"c_ I" on 4" 

c J □ @ DI 

Ii ne 

Ii ne ,., □ll•· ,.-, oc 
6" [J}-,, 

T 300 to 500 mi I 
_ _c::::::=======LI __\j/___'11._ in height 

Hz to 3" 
~ 2 to 3· 

REFLECTIVE PROFILE PAVEMENT MARKINGS STANDARD 4' PROFILE DETAIL OPT:ONAL 6' PROFILE DETAIL 

~ s?~clS @ 

21 

□ 
□ 
□ 

□ 

EDGELINE PAVEMENT MARKINGS 

" CJ' -0"' 

□ 

TYPE 1-'l 

□kc~ 
.i l 
24" 

□ □ T s· -9· I 
¢=i DIRECTION OF TRAFFIC 

5 SPACES @ 6' -0" 0 30' -0" 

AcL RAISED MARKERS IN THE WRONG WAY ARROW SHALL BE TYPE I-R REFLECTORIZED PAVEMENT MARKERS 
WIT" THE REFLECTORIZED SLRFACE FACING THE WRONG WAY TRAFFIC. TYPE II-C-R SHALL NOT BE USED. 

REFLECTORIZED WRONG WAY ARROWS, NOT TO EXCEED TWO, MAY BE PLACED ON EXIT 'lAftPS. 
LOCATION OF THE ARROWS SHALL BE AS SHOWN IN THE PLANS OR AS DIRECTED BY THE ENGINEER. 

WRONG WAY ARROW DETAIL 

1/2 L 

ffi 
= ~Do7TE; 4'~ wH7TE =LANE LINE 

SHOULDER 0 

t 
4"' SOLID 

WHITE 
EDGELi NE 

40' 

lZ' :OLIO WHITE; 

8" SOLID WHITE 
GORE EDGEL I NE THIS DISTANCE IS VARIA8LE 

REFLECTIVE 
PAVEMENT MARKERS 
TYPE II-C-R 

TYPICAL EXIT RAMP GORE MARKING 

1 to 4 '" 

RFFI "CTIVE PAVEMENT MARKERS 
TYPE I I-C-R 

FREEWAY 

THIS DISTANCE IS VARIABLE 

◊ FREEWAY 

--Y--o f---1---lo, 
~ 

t 
4" SOLID 

WHITE 
EDGELi NE 

TYPICAL ENTRANCE RAMP GORE MARKING 

EXTEND THE EDGELINE FROM RAMP UNTIL 
IT INTERSECTS WITH EDGELINE FROM 
MAIN LANf.S 

8" WHITE SOLID 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS (REFLECTORIZEDI DMS-4200 

EPOXY AND ADHESIVES DMS-6100 

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 

TRAFFIC PAINT DMS-8200 

HOT APPLIED THERMOPLASTIC DMS-8220 

PERMANE~T PREFABRICATED PAVEMENT MARKINGS DMS-8240 

Al I pavement marking materials shal I meet the 
required Departmental Material Specifications 
as specified by the plans. 

A 

Type (Top View) 

A A 

Type II (Top View) 

;;:~ ::::» 
~Adhes;ve 

Roadway 

Surface SECTION A 

Ref I ectcr i zed 
Surface 

Ref I ectcr i zed 
Surface 

RAISED PAVEMENT MARKERS 

~Texas Department of Transportation 
I Traffic Operations Division 

EN1R~NCt.R~MP~-: .-' ····<< ·. TYPICAL STANDARD 
~~ . 5-_:_2iC:.:",.--t~EEW/\ Y r AVEM[NT MAllK I NGS 

~ :i :,.-- \ ~ WITH RAISED 
~ 0 a; 7 5 5 0 0 , ~ PAVEMENT MARKERS 

TYPE I 1-C-R MARKl!S ~ 
=,;:: 

-;:. 
~ 

"J %. 

. -~:~.: 
© TxDOT May I 97~ 

REV IS!ONS 

FPM(ll-12 
ON: TXDOT I CK: TXDOT I OW: TXDOT I CK: TXDOT 

CONT ISECT JOB HIGHNAY 

Z-10 
Z-1 Z 
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SIGN SUPPORT DESCRIPTIVE CODES 
(Descriptive Codes correspond to project est i mote and quont it i es sheets l 

SM RD SGN ASSM TY XXXXX(X)XX(X-XXXX) 

REQUIRED CLEARANCE 
FOR BREAKAWAY SUPPORT 

Post Type -------------------" 

FRP • Fiberglass Reinforced Plastic Pipe lsee SMDIFRPI I 
TWT •Thin-Walled Tubing lsee SMDiTWTII 
IOBWG • 10 BWG Tubing lsee SMDISLIP-1I to ISLIP-3II 
S80 • Schedule 80 Pipe lsee SMDISL!P-1I to ISLIP-3II 

Nunber of Posts II or 21 --------------~ 

Anchor Type ---------------------~ 

UA Universal Anchor - Concreted lsee SMDIFRPI and ITWTII 
UB Universal Anchor - Bolted down I see SMO:FRPI and ITWTI ! 
WS Wedge Anchor Stee I I see SMD I TWT I I 
WP Wedge Anchor p I ost. C I see SMD I TWT 11 
SA Slipbose - Concreted lsee SMDISLIP-1I to ISLIP-3II 
SB Slipbose - Bolted Down lsee SMDISLIP-1I to iSLIP-3II 

Sign Mou7t i ng Designation 

P Prefab. 'Plain" !see SMOISLIP-1I to ISLIP-3I, ITWTI, IFRPII 
T • Prefab. 'T' !see SMDISLIP-1 I to ISLIP-3I, ITWTI I 
U • Prefab. "U' I see SMOISLIP-1I to ISLIP-3II 
IF REQUIRED 
IEXT or 2EXT - Nunber of Extensions lsee SMDISLIP-1I to ISLIP-3!, ITWTII 
BM• Extruded Wind Beo:n !see SMDISLIP-1I to ISLIP-3II 
WC • 1.12 •!ft Wing Channel lsee SMDISLIP-1 I to ISLIP-3II 
EXAL • extruded Aluminum Sign Panels lsee SMDISLIP-3II 

No more than 2 sign 
posts should be located 
within a 7 ft. circle. 

7 ft. 
di omete..

c ire le Not Acceptable 

7 ft. 
di arneter 
circle 

Non-breo'-;.owoy 
por~ion of 
support 
li.e., stubl. 

To ova id veh i c I e Lndercorr i age s7ogg i ng, any 
substantial remains of a breakaway support, 
when it is broken away, shou Id not project 
more than 4 i ncres above o 60- inch cnord 
li.e., typical space between w7eel pathsl. 

Acceptable 

7 ft. 
di ometer 
ci:c le 

7 ft. 
di ome-t-er 

c ire le 

Not Acceptable 

Not Accec)table 

TYPICAL SIGN ATTACHMENT DETAIL 

Sign 

Single Signs 

J-ool t 

Nut, locK 
washer 

--------- Ny I on wosner, f I at 

Back-to-BacK 
Signs 

Nylon washer, flat ---........,._ 
wosr1er, I ock. washer, 
nut 

Sign 
Clomp 

Trove I 
Lone 

SIGN LOCATION 

PAVED SHOULDERS 

Trove I 
Lone 

12_ ft ---i 
rr1n I HIGHWAY 

I NT ERSE CT ION 
AHEAD 

'----'-- O to 6 ft 

Paved 
Shau Ider 

~ 
7.5 ft max 

n 7. 0 ft min * 

I 

LESS THAN 6 FT. WICE 

When the shou Ider is 6 ft. or I ess in w i dt'l, 
the sign must be p I aced at I east 12 ft. from 
the edge of the trove I I one. 

6 ft min-+-~-< f-, IGHWAY 
INTERSECT ION 

AHEAD 

Tr eve l 
Lone 

'-----"'-- Greater 
then 6 ft ~ 

7. 5 ft 

GREATER THAN 6 FT. WIDE 

When the shou Ider is greater tr,ar, 6 ft in width, 
the sign must be placed at least 6 ft. from the 
edge of tre shou Ider. 

BEHIND BARR I ER 

5 ft rrinu -+-~-< HIGHWAY 
INTERSECTION 

AHEAD 

Guard ~ 7.5 ct max 
n7.0ftmin• 

I 

BEHIND GUARDRAIL 

Trove I 
Lone 

HIGHWAY 
INTERSECTION 

AHEAD 

~ 
7.5ftmox 

7. 0 ft min • 

BEHIND CONCRETE BARRIER 
**Sign cleora7ce based on distance required for proper guard rai I or concrete barrier performance. 

Z SIGNS WITH PLAQUES 

t -- --

EAST 

When o supp I emento I p I oque 
or secondary sign is used, 
the 7 ft sign height is 
measured to the bottom of 
the supp I emento I p I oque 
or secondary sign. 

EAST 

RESTRICTED RIGHT-OF-WAY 
!When 6 ft min. is not possible. l 

Moxirrum 
poss i b I e 

Travel 
Lane 

HIGHWAY 
INTERSECTION 

AHEAD 

wasner, I ock washer, 
nut 

CURB & GUTTER OR RAISED ISLAND Paved 

Bo I ts used to moJnt sign pone Is to the c I amp ore 
5/ 16-18 UNC go I van i zed square head with nut, 
ny I on washer, f I at washer and I ock washer. The 
bolt length is I inch for oluninum. 

When two s i Q7 c I amps are used to rr-ount signs 
back-to-bock, use a 5116-18 UNC go I van i zed hex 
head per ASTM A307 with nut and hel icol-spring lock 
washer. The approx i mote bo It I engths for various post 
sizes and sign c I amp types ore given in the tab I e at 
right. Tne bo It I ength may need to be adjusted 
depending upon fie Id cond it i ans. 

Sign c I amps rwy be either rhe specific size c I amp 
or the uni versa I c I or-ip. 

Clomp Bolt ,er Lsign Panel 

Ny I on washer, f I or ~ \_ 
washer, I ock washer, s i gr Bo It 
nut 

Approx i mote Bo It Lengrh 
Pipe Diameter 

Specific Clomp Uni verso I Clomp 

2" nomi:101 3" 3 or 3 1/2" 

2 1/2' r'.ominol 3 or 3 112·· 3 1 /2 or 4 ., 

3" nomi11ol 3 I 12 or 4 ·· 4 112·· 
-

2 ft 
min ~ HIGHWAY ~ 

INTERSECTION 
AHEAD 

-----r 

2 fr 
min 

7.5 ft max 
7.0 ft min • Face of 

Curb 

Shoe Ider 

Right-of-way restrictions may be created 
by rocks, water, vegetation, forest, 
bu i Id i ngs, a narrow is I and, or other 
factors. 

In situations where c lateral restricticn 
prevents the mini mum hor i zonta I c I ear once 
from the edge of the trove I I one, signs 
shou Id be p I aced as for from the trove I 
I one as proct i co I. 

'** Post may be shorter if protected by 
guordro i I or if Engineer determines the 
post cou Id not be hit due to extreme 
slope. 

T-li'sHRSECTJON 

·~ 
Pcved 

Shau Ider 

When this sign is needed ai the end of a Two- I one, 
two way 'OOdwoy, the right edge of the sign shou Id 
be in I ine with the center I ine of lhe roadway. Place 
as close to ROW as proct icol. 

7 
Paved Shau Ider ....... 

Edge of Trove I Lone 

• Signs shol I :,e mounted using the fol lowing condit;on 
that results in the greatest sign elevation: 

111 a minimum of 7 too moximu:n of 7. 5 feet above the 
edge of the -rove I I one or 

121 a rr;nimum of 7 to o moxiITTJ11 of 7. 5 feet above the 
grade at the base of the support when sign is 
instol led on the bockslope. 

The maxi mum vo I ues may be i ncreosed when directed by 
the Engineer. 

See the Traffic Operations Division website for detoi led 
draw; ngs of sign c I amps, Tri ongu I or SI i pbose System 
components and Wedge Anchor System conponents. 

The website address is: 
nttp: I lwww.txdot.gov/pub I i cot i ans/troff i c. htll' 

l
~Texas Department of Transportation 

Traffic Operations Division 

SIGN MOUNTING DC:TAILS 
SIGNS SMALL 

GENERAl 

©T<D0T July 2002 
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TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS 

Bo I -
Keeper PI ate 

5/8" structural 
bolts 131, nuts 
(3), and washers 
16) per ASTM A325 
or A449 and 
go I van i zed per 
Item 445 "Galvanizing." 
Bo It I ength s 
2 1 /2". 

Stub 

3/ 4 " diameter ho I e. 
Provide a 
7" x 1/2" diameter 
rod or •4 rebar. 

CI ass A concrete 

Non-reinforced 
concrete footing 
lsha I I be used 
Ln I ess noted 
e I sewhere i :-i the 
plans!. Foundation 
shou Id take approx. 
2. 5 cf of concrete. 

[IJ) [IJ) 

.. ...... · .. ·,.: 

· .. · .. : 

·· .. · .. : 

Post 
1 0 BWG Tubing or 
Schedu I e 80 Pipe 
I See Genera I ~ote 3 I 

SI i p Base 

,-
: :. ... 

Washers 
if required by 

manufacturer 

12" 11in . 
24" '110X. 

36" 

12" Dia ____ _, 

SM RD SGN ASSM TY XXXXXIXISAIX-XXXXI 

42" 

NOTE 

1 he,e a,e various devices approved 
fo, the T,iangula, SI ipbase System. 
Please ,efe,ence the Material Produce, 
List fo, approved slip base systems. 
http://www.txdot.gov/business/p,oduce, 
The devices sha I I be i nsta I I ed pe, 
manufactu,e,s' recommendations. 

list.htm 

Instal lotion p,ocedu,es shal I be 
p,ovidec to the Engineer by Cont,acto,. 

CONCRETE ANCHOR 

r6"min l to edge 
or joint 

di aneter Concrete Anchor 
8 places !embed a minimum of 
5 1 /2" and torque to min. of 
50 ft-lbs!. Anchor may be 
expansion or odhes i ve type. 

SM RD SGN ASSM TY XXXXXIXISBiX-XXXXI 

Concrete anchor consists of 5/8' 
diameter stud bolt with UNC series 
oo It threads on the upper end. 
Heavy nex nut per ASTM A563, and 
hardened washer per ASTM 0436. The 
stud bolt shal I have a minirrum 
y i e Id and u It imate tens i I e strength 
of 50 and 75 KS], respective I y. 
Nuts, :JO Its and washers sha I I be 
galvanized per Item 445, "Galvaniz
ing. " Adhesive type anchors sha I I 
nave stud bolts installed with Type 
Ill epoxy per DMS-6100, "~poxies 
and Adhesives. " Adhesive anchors 
may be I oaded after adequate epoxy 
cure time per the manufacturer's 
recornrnendat ions. Top of bo It sha I I 
extend at least flush with top of 
the ,ut when i nsta I I ed. The anchor, 
when i nsta I I ed in 4000 psi narma I -
we i gnt concrete • i th a 5 1 /2" 
minimum embedment, shal I have a 
m In I mum a I I owab I e tension and shear 
of 3900 and 3100 psi, respectively. 

GENERAL ~OTES: 

1. SI ip base shal I be permanently marked to indicate m07ufacturer. Method, design, and locat·on of 
nar,·ng are subject to approval of tr,e TxDOT Traffic Standards Engineer. 

2. Material used as post with this system shol I conform to the fol towing spec"fications: 
10 3WG Tubing 12. 875" outside diameter! 

o. '34" norrinal wal I thickness 
Seorr·less or electric-resistance welded steel tubing or pipe 
Steel shal I be HSLAS Gr 55 per ASTM A1011 or ASTM A1008 
Other steels may be used if they 11eet tre fol lowing: 

55,000 PSI mini11um yield strength 
70,000 PSI minimum tensile strength 
20% mini mum e I ongot ion in 2 '' 

Wal I thickness luncootedl shal I be within the range of 0.122" to 0.138" 
Oucside diarreter luncaatedl shal I be within the range of 2.867" to 2.883" 
Galvanization per ASTM A123 or ASTM A653 G210. For precooted steel tubing IASTM A6531, recoat 

tube outside diameter weld seam by metal I izing with zinc wire per ASTM B833. 
Schedule 80 Pipe 12. 875" outside diameter! 

0. 276" nominal wol I thickness 
Steel tubing per ASTM A500 Gr C 
Other seamless or electric-resistance welded steel tubing er pipe with equivalent 
outs'de diarreter and wal I thickness may be used if trey meet the fol lowing: 

46,000 PSI minimun yield strength 
62,000 PSI minimun tensile strength 
21% minimum elongation :n 2" 

Wal I thickness luncootedl shal I be within the range of O. 248" to O. 304" 
OUTS i de di meter I uncoated I sha I I be within the range of 2. 855" to 2. 895" 
Galvanization per ASTM A123 

3. See tr1e Traffic Operations Division website for detoi led d--- □wings of sign clomps and Texas 
Universal Triangular SI ipbose Syste11 components. The website address is: 

http:/ /www. t xdot. gov/pub I i cat i ans/troff i c. htm 
4. Sign supports sha I I not be sp I iced except where shown. Sign support posts sha I I not be sp I iced. 

ASSEMBLY PROCEDURE 

Foundot ion 
I. Prepare 12-inch diameter by 42-inch deep hole. If sol id rock is encountered, the depth of the 

foundaTion may be reduced such that it is embedded a minimJm of 18 inches into the sol id roe<. 
Z. The Engineer may permit batches of concrete less than 2 cubic yards to be nixed with a portable, 

motor-driven concrete mixer. For small plccements less tho'l 0.5 cubic yards, hand mixing in a 
suitable container may be al lowed by Engineer. Concrete shal I be Class A. 

.l. Push the pipe end of tre s I i p base stub i nta the center of the concrete. Rotate the stub back and 
forth wh i I e pushing it down into the corcrete to assure good contact between the concrete and STUb. 
Continue to work the stub into the concrete unt i I it is oetween 2 to 4 inches above the ground. 

4. Plumb tr,e stub. Al low o minirncm of 4 days to set, unless otherwise direcTed by the Engineer. 
5. The triangular sl ipbose system is multidirectionol arid is designed to release when struck from any 

direction. 

Support 
1. Cut support so that the bottom of the sign w i I I be 7 ta 7. 5 feet above the edge of the -rave I way 

li.e., edge of the closest lane! when slip plate is below the edge of pavement or 7 to 7.5 feet 
above sl :p plate when the slip plate is above the edge of the travel way. The cut shal I be plunb and 
straight. 

2. Attach sign to support using connections shown. When multiple signs a-e installed on the same 
support, ensure the 11inirncm clearance between each sign is maintained. See SMDISLIP-21 for 
c I ear onces based on sign types. 

_,. 
-· '·-~ \ 

--~~~".""?_-t •. 

l
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SM RD SGN ASSM TY XXXXX 111 XX IPI 

SM RD SGI✓ ASSM TY XXXXX 111 XX IUI 

"L" Extender 

See 
Detoi I 

11 FT 9 IN 

!maxi 

SM RD SGN ASSM TY S801I1XXIU - IEXTI 

1±½ 

ONE-WAY 
IR6 - l I or 
Street Nome 

See 
Detoi I 

Gap betwee7 
p I oques 
snol I be 
4 I 

Wincbeom 

PLAQUE O I - var i OJ I e I ength 
STOP O 2 - 32 inch pieces 
YIELD O I - 8 inch piece 

Al.Jminum 
Sign 
0 ane l 

Top Vie,,._ 

Deto i I A 

SM RD SGN ASS\1 TY XXXXXI 11 H ITI 
& I - 32 inch piece 

Wlmoxl•6FT 

W- 39 
39 ---+- - -+ --2-

S'A RD SGN ASSM TY XXXXX 11 I XX IP - BMI 

See 
Deta il A 

See 
Detai l B 

38 ---~--- 38 Aluminum 
Sign 
Pane l Sf/ RD SG~ ASSM TY XXXXXII lXXIUI 

SM RD SGN ASSM TY XXXXXI 11 XX IU- WCI 

!See No"e 111 

See 
Detai l E 

-
"' 

"' 

a 

"' 

-
~ 

~ 

W !maxi 0 6FT 
pc 

w 

511 ~--8 

~ 

SM RD SGN ASSYM TY XXXXX 121 XX IPI 
SM RD SGN ASSM TY S801I IXXIU - 2EXII 

Al I dimensions □--e in eng l ish 
sJn l ess detoi l ed otherwise. 

SM RD SGN ASSM TY XXXXXIIIXXITI 
1, - See Note 121 

SIJE VIEW 

T 
3/8" x 3 1/2' square 
head bo I t , nu-, f I a
washer and I ock Vi-Osher 
per AS TM A307 go I van i zed 
per :tern ~45 
"Ga l vanizing . 1aoI -
I eng-h may vary 
depending on s i gn 
c l omp type and 
pipe diameter . I 

FRICTION CAP 

c • 05' 

Ski rt 

Variation 

Depth 

Roi l ed Cr i mp to 
engcge pipe 0. D. 

Pipe 0. D. 

-. 025":.0IO" 

PipeO. D. 

• . 025" : . 01 O" 

Ny I on wost1er, 
5/16 " X I 3/4" 
hex bo l t with 
nut , I ock washer, 
2 f I a- washers 
per AS TM A307 
go I van i zed per 
I ten 445 , 
'Go I van · z ing . " 

Wi ng 
Chonne I 

w·ng 
Channe I 

Sign C Imo 
I Spec i f i c or 
Uni verso I I 

5/)o" X } 3/4" 
hex bo I t wi th 
nJt, I ock washer 
and f I at ,asher 
per ASTM A307 
go I ,an i zed per 

/ 

Item 445, "Galvanizing. · 

Top View 

Detoil B 

Dril l 7116" ho l e :-,~ I throug71 ofter 
assembly and instol I 
bo l t , nut , 2 flat 

1 112
,, 

1
; 

wos1ers 01d 
I ock washer. 

318" x 3 1/2" heavy rex 
bo l t with nut , l ock washer 
and 2 f l at washers per ASTM 
A307 galvanized per 
Item 445 "Go l vonizi0g. " 

• : ~r,: :' ..... • :, •' -

GENERAL NOTES: 

I. SIGN SUPPORT • OF POSTS MAX . SIGN AREA 
10 BWG I 16 SF 
10 BWG 2 32 SF 
Sch 80 I 32 SF 
Sch 80 2 64 SF 

2. The Engineer rroy require that o Schedule 80 post De 
used in p I ace of a IO BWG where o sign height is 
obnormo I I y high due to a f i I I s I ope . 

3. Sign supports sho l I not be spliced except where srown. 
Sign support oos·s sho l I not be sp liced. 

4. Al uminum s · gn b l anks shol I conform to Departmenta l 
Mater i a I Specif i cot i ans OMS - 711 O and sho I I hove tre 
fo l l owing nininun thicknesses: O. 080 for signs less 
than 1. 5 sq. f- ., 0. 100 for signs/.', to 15 sq. ft ., 
and 0. 125 for signs greater thon 15 sq . ft. 

5. Signs that require specif · c supports due to reosors 
in addition -o w· ndlooding are indicated on tre 
"REOU I RED SUPPOR - ' tab I e on this sr,eet . 

6. 0 or horizontal rectangu l ar signs fabricated from flct 
o l t.minurn, - - brackets are used for signs 24 inct1es or 
less in he ·ght . U-brocke-s ore used for signs of 
greater he · ght . 

7. When tv.o tr i angu I or s I i pbase supports ore used to 
support a sing I e sign, they Sha I I not be "rig id I y" 

Exrender - - -~----... _~_· _.:,__.- ----· 
. .,, connected - o each other except through the sign pcne l . 
;..This vii I I a I I ow each support to act i ndependert I y 
~hen impoc-ed by an erron- vehic le. 

Deto i I F 

Splices sho l I orly be o l lowec 

Ny I on washer , 
5116" X I 3/4" 
hex bo l t with 
nut, I ock washer , 
2 f I at washers 
per ASTM A307 
go I van i zed per 
I te11 445 • 
''Go I van i z ing . 

5/16" X 3/4" 
hex bo It w i t7 
n,..1t, I ock washer 
o7d 2 f l at wos7e's 
per ASTM A307 
go I van i zed per 
I tern 445 , 
"Galvanizing." 

Detc i I C 

TOP VIEW 

----- Extruced 
Aluminum 
Wincbeom 
!see SMDl2 - l l I 

S · gn CI amp 
!Specific or 
Universa l I 

Detoi l D 

n 

Post ~ 

7 5 5 0 0 

112" x 4" heavy 

r hex bo l t , nut, l ock 
washer and 2 f I ot 
washers per AS TM 
A307 galvan i zed per 
I te11 445. 
"Galvanizinc; . " 

Post 

Detoi I E 

Sign Cl omp 
ISpec ifi cor 
Universa l l 

>, 

L 

j=' 
0 -::, 
0 

"' a: 

"' C 

E 
0 

" 

Friction cops may :ie manufactured from hot ro ll ed 

or cold ro ll ed steel sheets. The nininum sheet -ncto l 

thickness sho I I be 24 gouge for a I I cop sizes. 

I I' 11in, 
1. 75"mox 

The rim edges shol I be reasonably stroighl and 

smooth. Cops sho I I be s i zed and forned in such a 

manner as to produce a drive -on frict · on fit and 

nave no tendency to rock when sea - ed on the Di pe. 

The depth shal I be sufficient to give positive 

protection oga inst entrance of ra · nwo-er . They 

sho I I be free of shoro creases or i ndentot ions 

and show no evidence of meta I fracture . 

Cops sho I I hove on e I ectrodepos i led coot i ng of 

zinc i n accordance with the r equirenents of ASTM 

8633 Cl oss FE/Z~ 8. 

8. ·w.ing channe l sho l I '1'€et ASTM A 1011 SS Gr 50 and De 
\:f,J l van ized per ASTM A 123. 

9. b:cess pipe, w· ng channe l, or windbeom shol I be cut 
o f f so tho- · t does not extend beyond the sign pore I 
I_ i.e., excess support sho I I not be vis i b I e when tre 
sign is vie,.., ed from the front . > Repair ga l vanized 
coating at cut support ends per Item 445 . "Galvanizing. " 

I 0. Addi ti ono I rou-e rrorker s nay be added vert i co I I y , 
:,rov i ded the toto I sign area does not exceed the 
maxi mun a I l owob I e arrount per Note 1 . 

I I.Additional s·gn c l orrp required on the "T - br ocket" post 
for 24 inch he · ght signs. PI ace the c I amp 3 i rcres cbove 
bottom of sign when poss i b I e. 

I2 . Post open ends sha l I be f · tted with Fr i ction Cops . 
1 3. Sign b I on,s sho I I be the sizes and shapes sho•n on the 

p Ions. 

REQUIRED SUPPORT 
SIGN DESCRIPTION SUPPORT 

48 - inch ST0° sign IRI - 11 TY I OBWG 11 I XX IT I 
TY IOBWGII IXXIP - BMI 

60- inch YIELD sign IR I - 21 TY IOBWGII IXX ITI 
TY IOBWGIIIXXIP - BMI 

48x16 - i7ch ONE - WAY sign IR6 - 1 I 
TY I OBWG I I I XX IT I 

TY IOBWGII IXXIP-BMI 

36x48 , 48x36, ond 48x48 - inch signs TY I OBWG 11 I XX I 11 

48x60 - i 7Ch signs TY S80111XXITI 

48x48 - i 7Ch signs Id i omond or square I TY I OBWG I 11 XX IT I 

48x60- i '1Ch signs TY 580 11 I XX IT I 

48- inch Advance Schoo l X-i ng sign ISi - 11 TY I OBWG I 11 XX I 1 I 

48 - inch School x- i ng sign IS2 - 1: TY I OBWG 111 XX IT I 

Lorge Arrow sign IWl - 6 & Wl - i) TY I OBWG 111 XX I 11 

l
~ Texas Department of Transportation 

Traffic Operations Division 

SIGN MOUNTI\JG D~TAILS 
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See Deto i I C . J__ 

0. 15W o. 7W 0. 15W t>------w-~-1 
SM RD SG~ ASSM TY XXXXXll)XXiT - 2EXT) 

I , - See Note I 2 I 

Extruded Al um. Windbem I See Detai I Don SMD ISLIP - 2)) 
or I. 12 n/ft Wi n9 C1onne l ISee Detai I A and Oetoi I 81 

8" 

--- ---t--+-----t-- See Jeto i I 

W lmcx) • I SFT 

B 1/2" I 8 I~ f--
- - -=W=- 2-3_9~"---------3-9_' W~ 

SM RD SGN ASSM TY XXXXXll)XXIU - XX) 

Sign Clomp 
(Speci fie or 
Uni verso I l 

Ny I on washer , 
5/16' X 4 1/2" 
hex bo l t w· th 
nut , I ock washer, 
2 f I at wostier s 
per AS -M A307 
go I van · zed per 
I tern 445 , 
'Galvanizing. ' 

Ny I on washer, 
5/16" x 4 1/2" 
hex bolt with 
nut, I ock washer , 
2 f I ot wosners 
per ASTM A307 
go I vcn i zed per 
I tern 445, 
"Go l vmizing. " 

Top View 

Deto i I A 

Sign Clomp 
( Spec i f i c or 
Un i verso I > 

Detai l D 
EXTRUD~D ALUMINUM SIGN w:TH 

Sign 
=>one I 

Wing 
Channe l 

T 

x 1" SQL.Ore 

bo l t ono nut 

Extruded 
A I umi nun Po7e I 

BRACKET 

Wing 
Chonne I 

Si de Vi ew 

Deto i I B 

Ny I on washer, 
5/16" x 2 1/2" 
hex bo l t wit·1 

nut , lock wost1er , 
2 f I at washers 
per ASTM A307 

QO I van i zed Der 
I tern <45, 

"Go I van i z i n9. " 

Sign 
Pone I 

w var i ob I e 

;;: ;;" ~711~ ~ s,;,o,se 

stee l p,oe ~ 

* 

\._ ost 
clorrp 

Sign C I Ollp ___.;r 

Typica l Sign Mou7t 

SM RD SGN ASSM TY SB0I2>XXIP - EXALI 

* Additiona l stiffener placed ct approximate ce7ter 
of s i Qf)S wnen sign width is greater than 1 O'. 

6" pone I shou l d 
be p I aced at the top of 

s · gn for proper mcunt inc; . 

Sign CI OllP 
See Detoi I D 

I 
Ex-ruded Alurninu-n 

S ign 

27/8'0. D. 1 
Sch. 80 or oswV s I i p base 

steel p i pe ,,,..,---

Extruded Al uminum Sign 
With T Brocket 

T Brocket 

Dr i I I 7 I I 6" t10 I e 
lttir ou~h) ofter 
ossemb I y and i nsto I I 
bo l t, rut , 2 flct 
washers and 
l ock •Osher. 1 112 " 

Extender _ _ 

Detoi I C 

3/8' x 4' heavy hex 
bo l t with nu-, lock washer 
ond 2 f I ot washers per AS TM 
A30 7 go I van i zed per 
Item 445 "Ga l vanizing . " 

I 

=<= 
(III 

\ 
T - B-ocke t 

Sp l ices sno l I only be al lowed behind tne sign substrate . 

S3x5 . 7 

Sign 
CI amps 

( Spec i f i c or 
U7 i verso I} 

I 

3/8 " X 4 1/2" 
square head 
bolt . nut, 

f I at wcsner 

stiffeners i 
attached wi ·h 
post c I onos 

!See SMDl2-I I 
fo r odd it · onol 

detai l s> 

and I ocr.. wcsner per 
ASTM A307 go I van i zed 

per I ten 445, 
"Go l vanizi7g,' 

Detoi I F 

See Jetoi I E 
for clomp ;nstol l ot · on 

6" M 

7 
24" or 

greater 

_J 

Jse Extruded AI ITT. Windbeom as st · ffeners 
See SMD 12 - 1) for additional detoi I s 

See Detai l E 
for clOTp · nsto l l otion 

,. •·· ···· 

"' L 

;? 
0 -:, 
c,> 
Q) 

er 

a> 
C ·-
C 
L 
0 

"' 

GENERAL NOTES: 

1. SIGN SU?PORT • OF POSTS MAX . SIGN AREA 
IO BWG I 16 SF 
IO BWG 2 32 SF 
Sch BO I 32 SF 
Sch BO 2 64 SF 

2. Tne Engineer may require ,hot a Schedu l e BO post be 
used in p I ace of a 1 O BWG where o sign hei ght is 
obnormo I I y h · gh due to a f i I I s I ope . 

3. Sign supports sho l I not be sp l iced except where shown. 
Si 9n support pos- s sho I I not be sp I iced. 

4. Al uninum s · gn blanks shol I conform to Departmenta l 
Mot er i o I Specif i cot ions DMS - 711 O and sho I I hove tre 
fo l l owing ninimun thicknesses : 0.080 for signs l ess 
than 7. 5 sq. f- ., 0. 100 for signs 7. 5 to 15 sq . ft., 
and 0. 125 for signs greater than 15 sq . ft . 

5. Signs that require specific supports due to reasons 
in addit i on - o w· nd l ooding ore ind i cated on the 
"REQUIRED SUPPOR-' tab l e on this sheet . 

6. For horizonta l rectangular signs fabricated from f l ct 
oluninum, - - brackets ore used for signs 24 inct1es or 
less in he · ght. U- brockers ore used for signs of 
greater he · ght. 

7. When two tr i ongu I or s Ii pbose supports are used to 
support a single sign, they shol I not be "rigid l y " 
connected "a each other except through the sign pone I . 
This w i I I a I I ow each support to act independent I y 
when i mpoc-ed by on err an- veh i c I e. 

8. Wing channe l sho l I meet ASTM A 1011 SS Gr 50 and be 
ga l vanized oer ASTM A 123. 

9. Excess p i pe , w· ng channe l , or wi ndbeom sho l I be cut 
off so tho- it does not extend beyond tt1e sign par-e I 
{i . e. , excess support sha I I not be vis i b I e when tre 
sign is vie, ed from the front. I Repair galvanized 
coating ot cut support ends per Item 445, "Ga l vanizing.· 

I 0. Sign b I onKs sho I I be the sizes and shapes snown or 
the p l ans. 

II . Additiona l sign clmo requ i red on the "T -brocket " post 
for 24 inch high signs . P l ace the c l oTlp 3 inches above 
bottom of sign wnen ooss i b I e . 

12 . Post open ends sha ll be f ' t"ed with Friction Cops. 

REQUIRED SUPPORT 
SIGN DESCRIPTION SUPPORT 

48 - i nch STOP sign IRI - 11 TY I OBWG 11 I XX IT I 
rv 108WGIIIXXIP - 8M) 

60 - i nch YIELD sign IR I - 2) TY I OBWG 11) XX IT) 
p I OBWG 111 XX IP - BM> 

48x16 - incn ONE - WAY sign IR6 - 1: TY I OGWG 11 ) XX IT) 
TY IOBWGlllXXIP - BM> 

36x48, 4Bx36 , and 4Bx48 - inch signs TY I OBWG 11 I XX IT) 

48x60 - i ncn s igns TY S80 11 I XX IT) 

48x48 - i,C7 signs (di amend or square l TY 1 OBWG 11 ) XX IT I 

48x60- i 7C7 signs TY S80 I I I XX IT I 

48 - i nch Adv once Schoo I X- i ng sign IS 1- 1) TY I OBWG I I I XX IT I 

48 - inch Schoo I X - i ng sign I S2 - I I TY I OBWG 11 I XX IT I 

Lor ge Arrow sign IWl - 6 & Wl - 7) TY IOBWGII >XXITI 

l
~ Texas Department of Transportation 

Traffic Operations Division 
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BRIDGE SLAB 

I ,-
8:; 

STD . WT. WELDED CAP-.--

OR FR JCT JON CAP 

2"DJA. STD. PIPE 

2' -0" 

TYPE T-5 RAIL 

"'[ ]x 5ui = ~ ...... o ~ -
~ .; ENGAGE PIPE 0 . D. :_ ;;. 

::; I PIPE O.D. - . 025"~010" 
,
a: 

"' Vl 

PIPE 0. 0, t.025"!.010" 

FRICTION CAP 

6 " 

PIPE "B" 

VERT I CAL 

SEE DETAIL " B" 

;,;. 

-
;,., 

P !PE "B" 

0 TYPE T-5 RAIL 

;._ 

VERT !CAL 

SEE DETAJL"B " 

BRIDGE SLAB BRIDGE SLA 

SEE DETAJL"A" 

BRIDGE MOUNTED SIGNS 

1" 

tt 
¾, " - 1 8 THREAD X 1 1/," 

LONG STUD 

{cs;· 
I 4" I 

¾," II. 

¾," U-BDLT 

NOTES : 
FR r cT r oN cAPS-MANuF AcTuRrn FROM HoT oR coLD ROLLED 3/s "Ft ST I FF ENE R 

STEEL SHEETS, SIZED FOR DRIVE FRICTION FIT, AND SO FORMED AS 
TO HAVE NO TENDENCY TO ROCK WHEN SEATED. THEY SHALL BE 
FREE OF SHARP INDENTATIONS AND EVIDENCE OF METAL FRACTURE, 
WITH RIMS REASONABLY STRAIGHT AND SMOOTH, 

HEX NUT 

~ 
LOCKING PIN 

PLAN 

LOCK NUT 

LOCKING PIN 

SECTION C-C 

DETAIL 

NUT 

PLAN 
1" 

tt 

1/," II. 

~ ~ """ @ ';~','·""'" 
~[lijl ), 3: 

ELEVATION lie' fl. 

L_.,-------___J~ 
8" 1--=t 

LARGE PIPE CLAMP 

1/z"ft STIFFENER er- l PIPE ARM 

II. 

STD . WT. WELDED CAP 

OR FRICTION CAP 

2' -0" 

LARGE PI PE 
CLAMPS , 

V 

a: 
0 

0 

N 

0 

V 

a: 
0 

0 

n 

, " " 

-

er-
I'\. 
I/' 

_I\. --

, L'S 3"X 2 1/2 "X 1/◄'' 
(3"LEG HORIZ . > 

TABLE OF PIPE SIZES 
I 

~ 

,I 

l 6, 625"0 , D, SUPPT. 

SIGN PIPE 
AREA A 
S. F. SIZE 

4. 500 "0 . D. X 
) -) 0 0 . 337"W. T. 

8. 625"0, D. X 
10-16 0 . 332 " W, T. 

8 . 625 " 0 , D. X 
1 6-32 

0 . 332"W. T. 

32-40 
8. 625 "O . D. X 

0 . 332"W. T. 

CUT HORZ . LEG OF ANGLE 
TO FIT 0. D. OF VERT I CAL 
SUPPT. PIPE 

PIPE 
B 

SIZE 
3 , 500"0, D. X 
0 . 300 " W, T. 

4. 500"0, D. X 
0 . 337 " W. T. 

6. 625 " 0 , D. X 

0 . 280 " W. T. 

6. 625 " 0 . D. X 

0. 432"W, T. 

CORRESPONDING 
TYPE GROUND 

MOUNT 

l O BWG ( ll SA (Pl 

l O BWG I ) I SA <Tl 

S80<> >SA!Tl 
S80(1lSA(Ul 

SBO ( I l SA (U-1 EXT I 

SBO <21 SA <Pl 

SBO ( 1 l SA (U - 2EXTl 

VERT !CAL LEG OF ANGLE 
PASSES IN FRONT OF 
VERT I CAL SUPPT. 

RZ-1 (48x60) & RZ-4 (48x60) 
R5-1 a (48x36) & R5-1 (48x48) 

SECTION B-B 

SEE DETAIL"B" 

DRILL AND INDENT CONC,RAIL TO INSTALL 
BOLTS 3/, "0 X I 0 " W/ HEX, HD . 
2- I 3/, " 0 FLAT WASHERS & LOCK NUT 

EXISTING RAIL 

3/," 

BRIDGE SLAP. •, 

SECTION A-A 
(SHOWING EXISTING RAILING) 

BOLTS3/◄ ''0 X 12" W/SQ. HD.,I 3/◄ ''FL AT 
WASHERS & LOCK NUT (BENT BOLT AS SHOWN) 

CAST IN PLACE RAIL 

BRIDGE SLAB 

'I, 

' 

NOTES: 

CONTRACTOR SHALL CHECK CROSS SLOPE ON BRIDGES AND THEN 
FABRICATE SIGN MOUNTS SO SIGN SUPPORT PIPE IS VERTICAL . 

ADDITIONAL"U" OR "T" EXTENSION PIPE OF THE SIZE AND LENGTHS 
SHOWN ON STAND ARD PLAN SHEETS SHALL BE PROVIDED AND ATTACHED 
<WELDED OR AS DIRECTED BY THE ENGINEER> TO PIPE "B" AS REQUIRED. 

SIGN PANELS SHALL BE ATTACHED TO THE 3" DIA. OR SMALLER 
PIPE ARMS AS SHOWN IN THE STANDARD PLAN SHEETS. ATTACHMENT 
TO 4" OR 6" PIPES SHALL BE AS SHOWN ON THIS SHE ET OR AS 
SHOWN IN STANDARD PLAN SHEETS EXCEPT FOR RZ-1 AND RZ-4 OR 
R5-1A AND RS-1 SIGN COMBINATIONS WHICH SHALL BE MOUNTED AS 
SHOWN ON THIS SHEET . 

LOCK NUTS WITH NONREVERSIBLE HIGH TENSILE STRENGTH 
STAINLESS STEEL LOCKING PINS SHALL BE USED ON BOLTS . 

CONCRETE ANCHORS SHALL BE STANDARD 3 UNIT CONCRETE 
ANCHORS. RAWL , PARABOLT , KWIKBOLT OR EQUAL, WITH LOCK NUT, 
FLAT WASHER & LOCK WAS HER . ANCHORS SHALL NOT BE LESS THAN 
4 1/z" IN LENGTH. 

SIGN SUPPORTS SHALL BE GALVANIZED AFTER FABRICATION . 
SIGN SUPPOR T BRACKETS AS DETAILED ON THIS SHEET ARE 

FOR SIGNS MOUNTED ON RIGHT SIDE OF ROADWAY. LEFT HAND 
BRACKETS SHALL BE OPPOSITE TO THOSE SHOWN . SEE SIGN LAYOUT 
SHEETS TO DETERMINE WHETHER RIGHT OR LEFT HAND BRACKET IS 
REQUIRED . 

ANY CHIPPING, GOUGING, OR OTHER WORK, TOOLS OR ANY 
OTHER INCIDENTALS NECESSARY TO EFFECT THE INSTALLATION OF 
BRIDGE MOUNTED SIGN BRACKETS ON CURBS, PARAPET WALLS, 
COPINGS OR OTHER LOCATIONS AS CALLED FOR IN PLANS WILL NOT 
BE PAID FOR DIRECTLY BUT SHALL BE CONSIDERED SUBSIDIARY TO 
THE ITEM "SMA LL ROADSIDE SIGN SUPPORTS AND ASSEMBLIES ". 

" ~ 
"' ~ ~ .. ~ .... L-· ' - . ,:;. 

::: 
:::: 

·::, 

75500 I 
\t- , :_~;.·::..-··_-..,A,, .. :,,._~_;i_-/_:!_·~----------------------1 

11. smFEN:;_,.4::~~, ~ .,..;, . ~- ~~ ~ Texas Department of Transportation 
~ '•tnr,m ,.-,. .• , I 

Houston District 

PIPE "A" 

BRIDGE MOUNTING DETAILS 
(FOR SMALL ROADSIDE SIGNS) 

fl. I' -6 ¥,x 1/,"X2' -8 " .• .. • 
SMO (BM-1) -04 

PJPE"A" W/3/8 "DJA . 
DRAIN HOLE AT LOWEST 
OF PI PE 

DETAIL II BIi 
1/, "THK . END 11. W/3/8 " 

DIA, DRAIN HOLE 

~ DETAIL IJ All 
> · ~· .• 

FILE : 

SECTION A-A © TxDOT 1998 

(SHOWING CAST IN PLACE RAIL) REVISIONS 

ON: CK : OW : 

DIST FED REG PROJECT NO. SHEET 

HOU 6 180 
COUNTY CONTROL SECT JOB 

FBC 
STD N-7 



STD. WT. WELDED CAP~ 

OR FR!CT!ON CAP 

2 "0 !A. STD . PIP 

0 

,-

2' -0" 

_TYPE C-4 

BRIDGE RAIL 

VARIES 

SEE DETAIL"A" 

BRIDGE BEAM 

STEEL OR CONCRETE 

er-

81/, " 14'/,14'/,I 81/," 

SECTION A-A 

I: 6 " X 1/,"X 2' -4" 

2 "1 6 " I 6" I 6 " I 
2' -4 " 

ct- SECTION E-E 

6 " 

PIPE " B" 

VERT I CAL 

SEE OETA!L"O" 

BR !OGE 

;._ 
TYPE E-5 OR 

SEE OETAIL"B" 

~!OGE BEAM 

STEEL OR CONCRETE 

;,;._ 

-
"' 

P !PE " B" 

VERT !CAL 

SEE DETAIL"D" 

NOTES: 

FRICTION CAPS-MANUFACTURED FROM HOT OR COLD ROLLED 
STEEL SHEETS , SIZED FOR DRIVE FRICTION FIT, AND SO FORMED AS 
TO HAVE NO TENDENCY TO ROCK WHEN SEATED . THEY SHALL BE 
FREE OF SHARP INDENTATIONS AND EVIDENCE OF METAL FRACTURE , 
WITH RIMS REASONABLY STRAIGHT AND SMOOTH. 

BRIDGE SLAB 

STD. WT. WELDED CAP 

OR FRICTION CAPr~ , 

2' -0" 

LARGE PIPE' 
CLAMPS. 

V, 
w 

PIPE " B";;: 

VERT I CAL 

"' > 

SEE DETAIL "O" 

0 

V 

Q'. 
0 

0 

N 

';' 
V 

Q'. 
0 

0 

"' 

, 

-, 

er-
'-. 
/ 

_'-. 

~ 
> 
,_ 
Q'. 

"" V, 

1' -3" , 1' -3" 

~c ROLLED CRIMP TO 

~AGE PI PE o.o.' ]

x 
"' " ' ;,;._ 

TABLE 
SIGN PIPE 
AREA A 

OF PIPE SIZES 
PIPE CORRESPONDING 

B TYPE GROUND 

, 

,/ 

PIP[ 0. O. -, 025 " o 010" 

PI PE 0, 0. • , 025" ! . 01 O" 

S. F. 

1-1 0 

SIZE 
4 . 500 " 0 , 0 . X 
0 . 337 " W. T. 

SIZE MOUNT 
3 . 500 " 0 , O. X 

1 0 BWG I 1 l SA IP I 
0. 300 " W. T. 

FRICTION CAP 8. 625 " O, 0 . X 4 . 500 " 0 , D. X 
1 0 BWG I I I SA IT l 10- I 6 0 . 332 " W, T. 0 . 337"W. T. 

I/ 
L'S 3 " X 2 1/2" X 1/ ,' 

13"LEG HORIZ. l 1 6 - 32 

32-40 

8 . 625 " 0 , D. X 

0 . 332 " W, T. 

8 . 625 " 0 , D. X 

0 . 332"W, T. 

6. 625"0, 0 . X S80 < 1 l SA IT l 
580 Cl l SA IUI 

0. 280"W, T. 
58011 ISAIU-IEXTI 

6 . 625 "0, 0. X S80 (21 SA IPI 

0, 432"W, T. 580 ( 1 l SA CU-2EXTI r 
NOTES : 

CONTRACTOR SHALL CHECK CROSS SLOPE ON BRIDGES AND THEN 
FABRICATE SIGN MO UNT S SO SIGN SUPPORT PIPE IS VERTICAL . 

ADDITIONAL"U" OR "T" EXTENSION PIPE OF THE SIZE AND LENGTHS 
SHOWN ON STANDARD PLAN SHEETS SHALL BE PROVIDED AND ATTACHED 
<WELDED OR AS DIRECTED BY THE ENGINEER! TO PIPE "B" AS REQUIRED. 

SIGN PANE LS SHALL BE ATTACHED TO THE 3" DIA . OR SMALLER 
PIPE ARMS AS SHOWN IN THE STANDARD PLAN SHEETS . ATTACHMENT 
TO 4" OR 6 " PIPES SHALL BE AS SHOWN ON THIS SHEET OR AS 
SHOWN IN STANDARD PLAN SHEETS EXCEPT FOR R2-I AND R2-4 OR 
RS-IA AND RS-I SIGN COMBINATIONS WHICH SHALL BE MOUNTED AS 
SHOWN ON THIS SHEET . 

LOCK NUTS WITH NONREVERSIBLE HIGH TENSILE STRENGTH 
STAINLESS STEEL LOCKING PINS SHALL BE USED ON BOLTS. 

_, 
\:. 6 . 625 " 0 , D. SUPPT. 

R2-1 (48x60) & R2-4 (48x60) 
R5-1 o (48x36) & R5-1 (48x48) 

CONCRETE ANCHORS SHALL BE STANDARD 3 UNIT CONCRETE 
ANCHORS. RAWL, PARABOLT, KWIKBOLT OR EQUAL, WITH LOCK NUT, 
FLAT WASHER & LOCK WASHER. ANCHORS SHAL L NOT BE LESS THAN 
4 1/z" IN LENGTH . 

CUT HOR!Z . LEG OF ANGLE 
TO FIT 0. D. OF VERTICAL 
SUPPT. PIPE 

VERTICAL LEG OF ANGLE 
PASSES IN FRONT OF 
VERT I CAL SUPPT. 

SIGN SUPPORTS SHALL BE GALVANIZED AFTER FABRICATION . 
SIGN SUPPORT BRACKETS AS DETAI LED ON THIS SHEET ARE 

FOR SIGNS MOUNTED ON RIGHT SIDE OF ROADWAY . LEFT HAND 
BRACKETS SHALL BE OPPOSITE TO THOSE SHOWN . SEE SIGN LAYOUT 
SHEETS TO DETERMINE WHETHER RIGHT OR LEFT HAND BRACKET IS 
REQUIRED . 

BRIDGE MOUNTED SIGNS er-- SECTION G- G 
ANY CHIPPING , GOUGING, OR OTHER WORK, TOOLS OR ANY 

OTHER INCIDENTALS NECESSARY TO EFFECT THE INSTALLATION OF 
BRIDGE MOUNTED SIGN BRACKETS ON CURBS , PARAPET WALLS , 
COPINGS OR OT HER LOCATIONS AS CALLED FOR IN PLANS WILL NOT 
BE PAID FOR DIRECTLY BUT SHALL BE CONSIDERED SUBSIDIARY TO 
THE ITEM "SMAL L ROADSIDE SIGN SUPPORTS AND ASSEMBLIES ". 

C-4 CURB 

2' -6 " 
'3/. " DIA. HOLES 

STANDARD BOLT-------

BACK!NG fl'. 
2"X 1/2 "X 2' - 6 " 

BRIDGE SL AB 

1/, "D IA . CONCRETE 
ANCHOR 

fl'. 1' -0 1/,"X 1/,"X 2' -8" 

SECTION 8-8 

DETAIL 
1/, "DIA . CONCRETE 
ANCHOR 

IIA II 

I!. 6 "X 1/z"X 2' -4" 

0 

-,BRIDGE SLAB ~-

6" 12" 
\:_ CONCRETE 
ANCHOR 

V, 
w 

~ 

DETAIL "C" 

<I • ... 

SECTION F-F 

½ 

\:_ PIPE ARM fl 6 " X 1/,"X 2' -4 " 

DETA!L"E" 

I!. STIFFENER 

fl'. 7 1/, X 1/,"X 2' -8 ' 

BACKING It 
2' X1/, "X 2' -6" 

TOP OF I!. 

P !PE " A" 

HEX 

STIFFENER 

i½· 11'/,·_l_l,½ · 
2' -8" 

(0-- SECTION C-C 
BACKING I!. 2"X ½ " X 2' -6" 

1 1/z "F LAT WASHER HEX LOCK 
NUT 

1/, " DIA . BOLT I I 
VAR l[S 

VARIES THITTi 

CONCRETE 

';' 

1 " DETAI L 

{CS:· 
I 4 .. I 

'3/• " DIA . HOLES 
FOR1/, " STD . 

It 
2"X 1/,"X 2' -6" 

fl'. I' - 6 1/, " X 1/, "X 2' -8" 

SECTION D-D 
II BIi 

1\e " - I 8 THRE AO X I 1/ , " 
LONG STU 

¾," It 

DETAIL "E" 3/s "fl STIFFENER ti," LI-BOLT 

PIPE"A " W/3/8 " 0!A . 
DRAIN HOLE AT LOWEST 
OF PIPE 

DETAIL 

I!. 

1/, "THK . ENO fl'.W/3/8" 
11 D I I DIA . DRAIN HOLE 

1 " 

H 

'/," I!. 

L__ ~ _ ___ __,3 
8 " 

1/2 "fl ST I FF ENE R 

PLAN 

~f "sw,) ~if•~ "°'" 
l@I I ·~ 

;.., ELEVAT!Of ¾, " fl'. 

LARGE PIPE CLAMP 

·'-' 
~-. .J .. ~ ·, ~._E..- . . .... ~, 

tr - ; 7 5 5 0 0 -
PIPE "A" ~ : ~ ~:,;-

HEX N~ ) /~-
·l1 • 

, f 1., 

\£ 

. r, !ft 

LOCKING PIN 

PLAN 

LOCK NUT 

•-LOCKING 
.'\ -

SECTION H-H 

DETAIL 

-, 

NUT 

~ Texas Deportment of Transportation 
I Houston District 

BRIDGE MOUNTING DETAILS 
<FOR SMALL ROADSIDE SIGNS) 

SMD(BM-2)-04 
FILE : ON: CK : OW: 

©TxDOT 1998 DIST FED REG PROJECT NO. SHEET 

REVISIONS HOU 6 1 81 

COUNTY CONTROL SECT JOB 
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C+- L 
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0 0, 
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· - Q,) 0 
+- LD 
u 
OOL 
LCO 
Cl. 

(/)(/) 

0,., +
c E -
·- :J :J 
L v, VJ .,,,,., 
Q) 0 L 
C 
•- t- +
o,O U 
co., 
W XL 

..,_ L 
(/) 0 
0 , U 
XLC 
V <1.),
..,_ > 
: (I)\._ 

00 
Q)V>S
,: +-
+- 0 L 

,: 0 ,.,,. 
D v, 

Q)+
D VJ 0 
<> o E 
C QL 
LLO 
Q)C,S
>Q 
0 L 
0, >,., 

cs: 
(/) O+-

0 
L 

uoo 
L ,._ +-
0 
D ..,_ D 
COL 
QC,0 
+- X D ,,..,_ C 

0 
(/) >-+
•- D (fJ 
,: 
+-<>"' D·
,._ OS: 
o E+-

<> "''(fJ•- 0 
:,DC 
<,C 0 
J:..•-·-..,_,,_ v, 

½& " X 11/~ " 
slotted hole 

~ 
lo/,& " 

%" + '1/~ " ~ 
NOTE : center I ine of hole for 3/8" 
di ometer squoreheod bo It x 2 1 / 4" 
I ong with a f I at washer and 
self - locking nut , or lock washer 
and hex . nut. Bo It head d imens i ans 
sho I I be in accordance with ANS I 8 
18 . 2. I as referred to in the AISC 
Manua I of stee I construct i an. Bo It 
assemb I y sha I I be go I van i zed. 

Q ~ ID ~ ~ I " : f '/2" Y32 

~ _u -+--+--+--+--+---+-af--+----+----+-- ')f& " I " 

~~ 11z • 
~~ ½ " 

V1 

Beam flange 

of w shapes: ~ 
i,;6 " 1 eg of 
c I amp toward 
w shapes j_ 
I 5 1 bs/ft and 

greater. l 1/,." 

Post CI amp to be I " 
ASTM 826 or 8108 
cast Aluminum 
al lay 356. 0-T6 
I . 173 lbs eachl ~

6
" 

¼" PLAN 

%" ~ 
minus draft 

¾& " r---4 1/a " 

½6" ~ H 
I 

plus draft 

1 
( ~ 

I I I 
~fa "R 
typ 

' I" I 2" 

Beam flange JI 
of W and S shapes: 
¾&" I eg of 
c I amp toward 
Wand S shapes 
12 I bs/ft and 

H 
½6" ~ 1/a" 

ELEVATION 
I ess. 

. 25" 

I . 875" 

. 188" 

3/a "R 

I. 484 " 

I I. 3 I 2" 

. 5" 

PLAN 

%" X 1Y,' 
Steel or 
Aluminum 

Bolt 

1.0" 

. 312" 

ELEVATION 

0 
Sign Panel 

\,( 

1/a" Sq. Head Bo I t 
with f I at washer 

and se If I ock i ng nut 
or I ock washer and 

Hex. nut . 

TOP VIEW OF POST 

Sign 
Post 

sign Pane 1-----"''-, ~ 

@~ 
Cgn Panel \ 

Post CI amp 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

SIGN HARDWARE 

GENERAL NOTES: 

DMS-7120 

I . Design conforms wi th AASHTO Specifications for the design and 
construction of structural supports for highway signs. 

2. Materials and fabrication shal I conform to the requirements of 
the Department mater i a I specif i cat i ans. 

3. Structural steel shal I be "law-al lay steel" for nan-bridge 
structures per Item 442, "Metal Far Structures. · 

4. For fiberglass substrate connection detai I s, see 
manufacturer' s recammendat i ans . 

POST CLAMP DETAIL ALTERNATE POST CLAMP DETAIL TOP VIEW OF CLAMP 

½&"¢ X Y," 
slotted 
holes 
at 12" c. c. 

I. O" 

2. 5" 

H,312" 

1.912 lbs/ft 

---ir - 094" 

. 626 "r_;n-+. 

.188'~rlll -:-Jo .. 
.125 ':/ t-t· 410 " 

.264 " . 687" 

=-r I .375" 

. 312 " 

ALUMINUM 
T SECTION 

OR 
APPROVED 

ALTERNATIVE 

12. O" 

'i. 

"'-
. 250"R 

. 125 " 

' . 062"R 

12 " EXTRUSION 

WINDBEAM 
CROSS 

SECTION 

l<----,J 
. 986" 

W i ndbeom to be 
extruded a I um i num 
(I. 175 lbs/ft I 
or approved 
a I ternat i ve 

ALUMINUM SIGN PANEL EXTRUSION DETAILS 

4
, 
. 

. 3" . 3" 

I
, 2" 

. 725" I ~ ½ 75 .. V,..i . 35 " 

~ ,..I • 175" 

3. O" 

1 
Q) 

., 
C C 

__, 
Q) • 125" 0, 
0 

_L 

[T 
2. 5" 

I· 

r 

~ Sign Panel 

1/a" - 16 x ¾ Stee I 
or Aluminum 
pane I Bal ts 

at 24 " centers, 

Sign Past 

£ 
~Past Clanp 

FI at washer on top and bottom. 

SIDE VIEW OF PANELS 

CONNECTION DETAILS 

·I 6. O" 
¾6 .. H %· 

~ 
[Q]~D 1111111 

I 1/," A I ternate c I amp 

'2¼" Regul or c lanp 

POST CLAMP 
BOLT DETAIL 

6" EXTRUSION 

.... ~•=' ,·,;_:r ~· ' ····· · 
.. "'-· ·-~..., f ;2· ... _:, ~::~= -~~-- -

::: I = ' ~L· 75500 
~ 
~ .-,,.-\.. ~ ~----.::..-~ 

,:,ii". 
;,; ... 

, ... 

~ ... 
,._ .. , . 

I
~ Texas Deportment of Transportation 

Traffic Operations Division 

DETAILS-SIGN MOUNTING 
EXTRUDED 

SIGN PANELS 
ALUMINUM 
& HARDWARE 
SMD(2-1 )-08 
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""'"' < C QJ 

0 o> 
QJ 0.0 
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COQl 
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>--L 
"' 0 0 • (.) 
XLC 
Q) Q.1•

>-- > 
: (l.J\_ 

00 .,.,, .... 
C+-
+- 0 L 

r. 0 ,, ~ 
D <n 

Q)+
u<no 
"o E 
C 0. L 
LLO 
Q):J<,.. 
> 0. 
0 L 
o>,, Q) 

cc 
"'0+
· - 0 

L 
uoo 
L<,.. +-
0 
U>--U 
COL 
000 
+ XU 
"1>-- C 

0 
"' >,+

· - ..O If.I 
C 
+-<><n 

U•.._ or. 
o E+-

""'.._ If.I• - 0 
:JU C 
QJ C 0 
.c·- ·-
>---" "' 

0: 
w 
:::, 

"' J 
u 
V, 

;; 

Remove al I 
ga I van i zing 
runs ar beads 

w 

in washer areas 

A A 

= 

W. P. 
I 

"' C 
0 

Q 
+-

C 0 
+- Q) 
o>·-

w C 0 
QJ '-
J Cl 

+ QJ 
"'QJ 
0 V, 
a. -

Wosher 

✓ 

~ 
Ba l t Keeper 
Plate 

1¾ 

1¾ 

PI ate thickness 
lsee t 1 on tab l el 

Weld =Flg. thicKness-1/16 " 

u 

Stiffener 
Plate r---s-, 

SECTION A-A 

A 

u 
p 

I" 

H• Bait dia. • 1/a" 

BOLT KEEPER PLATE 

30 Ga galv. sheet steel 

::= 
c,, 

C QJ 
+- .c 

§~ 
+
"'u 0 QJ • 

0.. '- a. ::, . 
"" "' "' ::, 0 
+- QJ .._ 
v, E o 

Dr i I I ed shaft 

Stub Post 

see sheet SMDl8W2I 

Stub project i an I ength, 
_ / measured from height of W. P. 
- lsee table - !. ½"I 

\ 
"' 
£l 
0 
+
Q) 

~ 

L Q) 

i 
0 

Reinforcing bar , 
8 required 
lsee V on 

• 2 plain spiral table for size! 

•2 plain spiral , 6" pitch 
Three f I at turns top and 
one f I at turn bottom 

--i1 re--½" 

.,_B _._, 
ELEVATION 

PLAN 

Stub Past FOUNDATION DETAIL 
H. s. hex . head ba It' 
hex . nut, and 3 
washers with each 
bait . See table for 
bait dia. and torque. 
See bo It i ng procedure. 

(D Bock up we Id ta be made be fare i ns ta I I i ng stiffener p I ate 

® We Id W may be cant i nued across c I i ps ta sea I joint 

lillT' 
STIFFENER PLATE 

DETAIL •Nate: For signs wi th electrical apparatus, see EDI I OI for conduit required in founotion. 

SIGN POST AND STUB POST 
ELEVATION !Far W Shapes) 

1/,"~ 
B 

Slee I PI ate I thickness a t 2 I 

!See tab l e for dimensions) 

BOLT ING PROCEDURE FOR ASSEMBLY OF 
BASE CONNECT I ON: 

,imensions 
Bose Connection Doto Tobie Perforated Fuse Plate Doto Tobie Bolt Keeper Foundation Doto Doto 

Bolt Size 
I. Assemb I e sign past, BOLT 

KEEPER PLATE and stub past 
with bolts and three flat 
washers per ba It as shown. Post Size\ & Torque 

2. Shim as required to plunb 
past . 

3. Tighten al I baits the maxirTk.l!11 
possible with a 12 ta 15 inch 
wrench to c I eon bo It threads 
and ta bed washers and shims . 

4. L oasen each bo I t in sequence 
and ret ighten bolts in a 
systematic order to the pre
scribed torque. Do not over
ti ghten. 

5. To prevent nut I oosen i ng, 
burr threads of bo It at 
junction with nut using a 
center punch . 

W6x9 

W6xl2 

W6xl5 

WBxlB 

W8x2I 

WIOx22 

W10x26 

Wl2x26 

S3x5. 7 

S4x7. 7 

<c-- Direction of Traffic 

Remove al I 
ga I van i zing 
runs or beads 
in washer areas 

¾"¢ X 2¾" 

440-450 
inch pounds 

36 - 38 
foot pounds 

¾"¢ X 31/z" 

740-750 
inch pounds 

62-63 
foot pounds 

1/z"~ X ?/z" 
440 - 450 

incn pouncis 
J6 - 38 

f oot peunas 

"' C 
0 

Q 
+c () 

+- Q) 
o> ·-
c 0 
Q) '
J Cl 

+- Q) 
"'QJ 
0"' 
a. -

12 
-=-=:::::J 

Ba I t Keeper IT YP B 
Plate s=:::::, · eve/J 

'------~ ~ 
Washer 

A B C D E ti t2 w R 

5 " 2" 11/4" 2¾" I'/s " ¾" '/2" '/4" 11/i1 " 

6 " 21/4" I3/a " 31/2" 11/4 " I " ¾" 1fo II 13/i2" 

See Deto i I Below 

6" 

I 
BOLT KEEPER PLATE 

30 Ga galv. sheet steel 

7'/2" 

1 ¾ c:::==- 3 .. 

Bolt Wt. Bolt Stub Stub Or . Shoft 
F G J K M di d2 t3 Dia. 

lea. I 
length 

p s u 
projectim diareter I lbs. I length 

83/s" 91/s" 2' -0" 3" 
41/4" 2" 4" 21/4" I" '¾6 " 3/4" '/4" '/2" 1.01 11f2" >---

81/2" 10" 2' -0" 3" 
I" 

5 " 2½" 6" 31/2" 1'/2" "!,. " 11/4" 3/s" ¾" 2 . 5 I 21/4" 81/2" 10" 2' -6" 3" 

5" 2½" 51/4" 2¾" 11/4" % " 11/16 " 3/a" ¾" 2 . 26 21/4" 10¾" I zi/s" 2' -6" 3" 
24 " 

5½" 21/2" 51/4" 2¾" 11/4" 13fi6 " I " '/2" ¾ " 3 . 35 21/4 " 11" 12¾" 3' -0" zi/2" 

5¾" 2¾" I3/a" 13fi6 " ¾" 
I 21/s" 14¾" 3' -0" zi/2" 

6" 3 " 11/s" '/2" 4 . 03 21/4" >--- 11/2" 
I 3I/s " I 41/s" 3' -0" zi/2" 

6 " 3" 6½" 31/2" I¾" 13Ji6 " I 7(6" '/2" ¾" 4.4 7 21/4" 15" 16¾" 3' -0 " zi/2 " 

3¾ " I 1/z" 2¾" 11//' ¾" 3/io II 3/a" '/4" 'h" 0.60 I1/z" 
See Deto i I 

Below 
3'-3½" 31/z" 12" 

(})Foundation design shal I be Type G Mount , see SMD ITY GI. 

Perforated Fuse Plate 
Perforated Fuse Plate 

Flot washer 

J Flat washer 

✓ 

Flange holes 
sho I I be dr i I I ed. 

Ports sha I I be sow cut either be fare 
ga I vani zing and the ga I van i zed cut 
c leaned of zinc bui Id-up, or sow cut 
ofter galvanizing and the cut surface 
repaired per Item 445, "Galvanizing. " 

' ~ 

Bar V 

Size 

115 
-

115 
-

116 
-

117 
-

118 
-

119 
-

Iii 0 
-

Ill I 

Nm-
reinf<rced 

0 

~ 
1/~ .. R ITyp. > ' Center I i ne of 

H. s. hex. head bo It ' Stub Post Post Cut and Beve I ed washers for 7 5 5 0 0 
hex . nut , and 3 Typ . >---~--+-' 53 5 7 d 54 7 7 ::: 
washers with each SECT ION B-B Fuse Plates x · an x · , -:;::. ; 
bolt. See table for flat washers on ~ i· .· 

M M M 

SHIM DETAIL 
Furn i sh two . O 1 2" • thick 
and two . 032"• thick shims 
per post . Shims shal I be 
fabr i coted from brass 
shim stock or strip can
forming to ASTM B36. 

Plate 
Thickness 
a I 

3 

Center I i ne of 
Fuse Plate 

PERFORATED FUSE PLATE DETAIL 
Use H. S. hex head ba I ts , hex head nut and beve I or f I at washer 
!where req'dl under nut . Al I holes shal I be dri I led, sub - punched 
and reamed. A I I p I ate cuts sha I I preferab I y be saw cuts. 
However , f I ome cult i ng w i I I be perm i tied provided 
a I I edges are ground. Meta I projecting beyond the p I one of 
the plate face wi 11 not be permitted. Steel fuse plates shal I 
conform ta the requirements af ASTM A36 . ASTM A572 Grade 50 or 
ASTM A588 may be substituted far A36 at the option of the fabricator. 
Mi I I test reports sha I I be submitted far Fuse PI ates. Stee I used 
sha I I have an u It imate tens i I e strength not to exceed 80 KS I. 
For alternative Fuse Plate contact Traffic Operations Division. 

l
~ Texas Department of Transportation 

Traffic Operations Division 

SIGN MOUNTING DETAILS
LARGE ROADSIDE 

FOUNDATION & 
SIGNS 

STUB 
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Exit Nunber Pone I Support 

"i!h " x "i!/1 ·· x 4"-8" Aluninum T@ 1. 912•/ft 

" 

> 24" Exit 
Number Pone I 

/ 

Stiffener p I aced ot 
approx i mote center 
of s i gn I± 1 2" I for 

sign widths greater 
than 10' . 

~; i gn center I i ne 

Exit 
Panel 

0 0 0 

l 
!Only one 6" Extrusion al l owed in sign , 

= !==o 
it may be p I aced at top or bottom I 

0 0 0 

12" - - - >----

~ ~ =i, ~ 

C 
0 
.c 
+-

0 0 0 "' QJ L 

>---- - >----

L QJ 

~:l= 
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"' C L 
· - 0 
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0, 0 
~? 0. 
a.. N 

0 U7 --
\" ::_ 

~ - C: 
E 

- - 0 
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I ~ 00 I 00 

00 Sign Post 0 0 Sign Post 
Stiffener 6" ± 1" .... ./ Stiffener .... ./ 

53x5. 7 S3x5, 7 

REAR VIEW 

ALUMINUM PARENT SIGN & EXIT NUMBER PANEL MOUNTING 

+-.c 
O' 

QJ 
.c 
QJ 
::, 

!l : 12" 
~ 
C 

:::, 

Sign PI oque 

PI oque Support 
2 1/2 ·· x 2 1/2" x 4' - 8" Aluminum T@ I.912•/ft 

or 3'" Aluminum Wind Beam@ 1.175•/ft . 
or approved o I ternot i ve 

24 " Exit 
Nunber Pone I 

0 <c- Sign Face 
JC 

"' 
QJ 
n 
0 
u 

0 
u, 
C 
0 
.c 
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U) 

"'-QJ >, 

O' 
u, C 

"O 
.C L 
+- 0 
nu 
QJ u 
"O 0 

C "O 
O' QJ 

·- u 
U)::, 

"O 
C QJ 
(UL 
.c. 

""' ~.o 

Post 
Clomp 
ITyp. I 

Extruded 
Aluminun 
Sign Pone Is 

F /2 • '/1 ., 
See tab I e on 

sheet SMD 12-21 

""------... See Det a i I "A" 
sheet SMD 12 -21 

➔ I II Fuse 
PI ates 

SIDE VIEW 

DETAILS 

30' or more desirable 
Moy be reduced depend 
i ng on cross section, 
viewing cond i t i ans on 
other re I oted factors 
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TYPICAL SIGN INSTALLATION AND LOCATION 
LATERAL CLEARANCE NOTES: 

Lateral clearances of signs mounted on median side of main 
I ones ore the some as shown above where space w i I I permit. 

Where a sign is to be I ocoted behind guordro i I , on a I I ow
ob I e minimum clearance of five feet may be used, measured 
from the face of the guordroi I to the near edge of sign. 

*- 6' minimum ond desirable mcy be used only in areas of 
I imited lateral clearance and when approved by the Engineer. 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

ALUMINUM SIGN BLANKS 
SIGN HARDWARE 

j-~
~ -

DMS-7110 
OMS-7120 

~ ~::. ~ ' . .', =~·~·;=·· ,. ·, :S ,--- ------· ·--- .:-

§ \ 
:l -:=. : 

~ l 
~ t,. 

7 5 5 0 0 

✓ 

POST SPACING NOTES: 

Post spacing on a two post sign may vary a moximun of p lus 
or minus 10% of total sign width to fit field conditions. 

Post spoc i ng on a three post sign may vary a maximum of p I us 
or minus 5% of total sign width to fit field conditions. 

SIGN HEIGHT NOTES: 

" The 8' 6" maxi mum may be exceeded when p I oc i ng signs on 
extreme s I opes . In these conditions , a 7' minimum from nature I 
ground to bottom of sign must be mo into i ned. 

GENERAL NOTES: 
1. Exit nurroer pone I sho I I be mcunted to the right hand side of 

the parent sign for right exits and to the left hand side for 
l eft exits. The number pone I shol I be mounted with two uprights 
so its right edge is even with the right edge of the parent sign 
or vice-verso for l ef t hand exits. 

2. Exit nurroer pone I support sho I I be symmetr i co I about nunber 
pone I center I i ne. 

3. Exit nurroer pone I support sho I I be ASTM A36 structuro I stee I 
galvanized ofter fabrication, or ASTM 8221 aluminum ol loy 
6061-T6 or approved a I ternot i ve. 

4. Al I bolts , nuts and washers shol I be galvanized per ASTM 
Designation: B695 CI ass 50 , or A 153 CI ass C or D. 

5. Posts , parent sign pone Is, and exit number pone Is sho I I comp I y 
with notes on sheets SMDl2-1 I and SMDl2 - 2l. 

6. Signs I such as exit number pone Isl attached above a parent sign 
sho I I be mode of the some type meter i a I as the parent sign. 
General Service and Routing signs may be fabricated from flat 
sheet a I umi num. 

7. Exit nurroer pone I support ond other connection hardware required 
to fasten ex it number pone I to parent sign sho I I be subs id i ory 
to "Aluminum Signs" or "Fiberglass Signs. " 

8. For fiberglass sign i nstal lot ion detoi I s, see manufacturer's 
reccxrmendot i ans . 

"."-·s 
~ 

~ Texas Deportment of Transportation I Traffic Operations Division 

SIGN MOUNTING DETAILS

LARGE ROADSIDE SIGNS 

SMD(2-3l-08 
·i./ © TxDOT August 1995 ON: TXDOT CK: TXDOT I OW: TXDOT CK : TXDOT ~-
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E 
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s i 

s i --,,.,..-
?/2" x ?/2" x 4'-8 " Aluminum T@ I.912•/ft 

/ or 3" Aluminum Wind Bean@ 1.I75•/ft. ~ 

~ or approved a I ternat i ve ~ 

~ Post Clanps 
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Sc .... ---,, 
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1 
J 
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s i 

12" 

12 " 

Sc 6" Min. , . 25 Si Mox. 

24" supp I emento I 
panel 

--,,.,..-

Ilda= ~ 

Only one 6" Extrusion panel al lowed in parent sign. A 6" 
extrusion pone I may be p I aced either on top or bottom of sign 

II~ 
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II~ 

Post CI amps ,;-----

~ 
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.---...__ 

1/s-16 x :Y, Bolts at 2'-0" centers Typical 
!Steel or Aluminum! 

S4x7 . 7 or approved a I ternot i ve 

Sw is a lll.Jltiple of Si but may not exceed 10' <See Exomplel 

~ sign wa I l<woy & Lighting Brocl<ets S4x7 . 7 
<as required elsewhere in the plans! 

REAR VIEW 

MAXIMUM SIGN SUPPORT SPACING lls i II (FEET) 
"d" EXTRUDED ALUMINUM SIGN PANELS 

Deepest WITH EXIT NUMBER PANELS WITHOUT EXIT NUMBER PANELS 
Sign in WI TH WALKWAYS WITHOUT WALKWAYS WITH WALKWAYS WITHOUT WALKWAYS 
Group WIND ZONE WIND ZONE WIND ZONE WIND ZONE 
(Ft . l 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
15 4. 5 7 8 10 5 7 8 10 7 8 9 10 8. 5 10 10 10 
14 6 7. 5 9. 5 10 6 7. 5 9. 5 10 8 9 10 10 10 10 10 10 
13 7. 5 9 10 10 7. 5 9 10 10 9 10 10 10 10 10 10 10 
12 8. 5 10 10 10 8. 5 10 10 10 10 10 10 10 10 10 10 10 

11 or I ess 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 

~ 

7 

Sc .... ---,, 

6" 

12" 

12" 

-

7 

+-
.c 
CJ> ., 
.c 

"' :, 

EXAMPLES (FOR DETERMINING Si and Swl 
NO, ZONE "d" EX IT PANEL WALKWAY Si Sw COMMENT 

1 1 15.0 YES YES 4. 5 9.0 Sw=2x (Si) 
2 2 14.0 YES NO 7. 5 7. 5 Sw = Si 
3 1 15.0 NO NO 8.5 8. 5 Sw = Si 
4 3 14 . 0 NO YES 10.0 10. 0 Sw = Si 

Values shown for Si ore moxirnun values . Si may be varied for 
different sign lengths and Truss mounting conditions. Sw should 
not exceed two ti mes Si {Mox. I or IO feet. 

I? 

sign PI oque 

/ 

I✓ 

P I oque Supper t 
?/z" x ?/z" x 4'-8" Aluminum T@ 1.912•/ft 

V 
or 3" Alum inum Wind Beam@ 1. 175•/ft. 

or approved a I ternot i ve 
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SIGN PLAQUE MOUNTING DETAIL 
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~ Texas Deportment of Transportation 
I Traffic Operations Division 
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(. 

For fiberglass sign instol lo tions, see 

manufacturer's recommendot ions. 

DETAILS 
SIGNS 

SIGN MOUNTING 
OVERHEAD 

EXTRUDED ALUMINUM 
SMD(2-4)-08 
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r-- ·1 1 I .. -~.;_ 
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8' 10' 12' 14' 16' 18' 20' 22' 24' 26' 28' 
SIGN WIDTH IN FEET 

ZONE (TYPES 100) 90 M.P.H. WINDS 

TWO POST (320) THREE POST (330) 
\ 

'\ 

' 

'\, "\..I W8x21 ,, : '-- . ., , '.:i--j WlOxD 2 
\ '\, "l I I'--- .. I I ::::t::::c 

II\ 1"- I l'i.. :: :: : }' -...,,, ,,, W8x2I --'-' 
'\,, W8xl 8 , ., ' .. r---L 

'\, I'-.. . ,, ,. W8x18 -::e--- . 
'' ",. "., -:: 

' '.__, -'' I• '" " ".' .. " " " ' ".," 

I'-. ' f'-.. ··~ : ·· 
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'\, ' '- " .. . i--, 

i'\. I'-.. W6xl5 >- " r-- " 
I'\. '- ''-- ' --"- I'-.. I'--- c,..,.___ ., . , .. W6xl5 " """'- " " 

I" W6x12 '- .. , '- .. I "" r--
' I I ', ,. ,, . - ~ 

' N ''-i-- :-- ,, W6xl 2 · "' ' " 
I'\ I I '-- -- i"'- '" " t' " 

.... . .. .. ..._;,;_~ ;::· 

" W6x9 '- " " ., .. r--- · .. ;:, . ' " "' '-,._ -- W6x9 ' " - ----;_ ' ' ,, 
"-., - I· " .. " + • ·'. " "." " .,. 1,,, ;;cc-,, 

'- --"-., S4x7. 7 " ,...,__ , .. ''" : .. , 

'- '- r--.. , S4x7 . 7 -~ """ ,,._ i--
,, " ::1 .::. ...;,;_~ '. .. , 

- : ·• -• ". '" ' : :,?;--:-, I' 
Pf5·1 1 I-"''-, " .. :: : ' ,. " 

-- -c-----,, t-.:.:... ·: "" ' . " . " '" ., ' " " 

8' 

-- S3x5 . 7 ; .•. 1.,. :-r::--- " 

~-f---_ I J I 
10' 12' 14' 16' 18' 20' 22' 24' 

SIGN WIDTH IN FEET 

ZONE 3 ( TYPES 300) 70 M.P.H. WINDS 

• NOTE: "X" EQUALS THE AVERAGE HEIGHT FROM THE GROUND 
LINE TO THE BOTTOM EDGE OF THE SIGN. 

! : I SHADED AREA DENOTES 3 POST SUPPORTS 
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i'\. 

Ii'\. 
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' I'\. 
4' 5' 6' 7' " 
2' 3' 4' 5' 
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\ '---•x=/o" to t-o" 
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6' 

I'-. I -- " ' · W1x15 ",..., ___ :C.:.:c:. 

I'-. "--l ' -·re- " \' " .. ' "'--r-.. . '" 

['--._ W6x12 " - " r-;-t-J : ; ;:· 

"" ••I" ,r,--

'"-- I r---- W6x12 --
"-., I' r---_ . ~ -1=.l ·I -i-- ....:..:. . ; .. 

I'-.. i6x9 - · W6x9 ~-:--- .... 

'r--.. i-- " r--- ~: : · 

I'--- - " . ,, '·: ·: . " I" " 

1'- "· . . 

S4x7. 7 ' ' 

I'-.. -- r'---

-- ----- Sixi . i 
.. ----

r----
S3x5. 7 ,- -,___ t,--, · 1 ·· 

;; :; :: : . ' 

I I I -- S:lx5 . 7+', · --~ 
8' 10' 12' 14' 16' I 8' 20' 22' 24' 

SIGN WIDTH IN FEET 

ZONE 2 (TYPES 200) 80 M.P.H. WINDS 
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.,__ 
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<.O 

For tot 
add th 

times p 
ft . t 

shown 

-+-

51~ -+- .,__ 
+- 0 
0 
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.DI:;: ::, o> 
+- C 
<./) Cl> 

.....J 

-

•LAST FIGURES•POST WT. PER FT. 

" 

: : ::. 

26' 

_, 

-

28' 

~- .J ,: . - ... c.~::.~ e. ; )~--· ~ 

i-~ l Weight Data is the weight of items shown for one , two or three posts - (includes 
:::: :: top 6' of post, bottom 4' of post, post foundation stub, related base connection 
g 7 5 5 0 0 ~ plotes and stiffeners, friction fuse plate and ol I high strength bolts , nuts and 
:: ~- woshers) . 

\ \_. -' :,_- -<-~_:-- - . ·:_~? 
,;;,i-- SIGN TYPE 

"/',,t:,, .. , ,,, ,,•·;. ,:_,;,.,~··'./ '' 

r Wind Design Zone 

Seri es No. 
[ 0 Alurninun/Fibergloss 

SIGN TYPE I 3 0 I Alurninun 

l 
2 Fiberglass 

No. of Posts 

Note: Footings for S3x5 . 7 and S4x7 . 7 post sizes shol I be 
non-reinforced with Class A concrete , while footing 
for al I other post sizes shol I be reinforced with 

~ Texas Department of Transportation 
I Traffic Operations Division 
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ESTIMATED N vi BLOWS PER FOOT 
<TxDOT Penetrameter Test) 

II 

\ MINIMUM EMBEDMENT 
24" 0 DRILLED SHAFT. 

5 10 15 20 25 30 35 

0 in Degrees 

C - 0 PSF -

DRILLED 

Ill 
12 

II 

10 

9 
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7 w 
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LI-

- 6 
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~\MINIMUM EMBEDMENT 3 
24" 0 DRILLED SHAFT. 
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I 

00 5 10 15 20 25 30 35 

0 in Degrees 

C - 500 PSF -

CONCRETE FOOTING DEPTH 
(COHFRIC DESIGN) 

t-
w 
w 
LI-

_J 

CHART 

NOTE: THESE CHARTS MAY BE USED AS AN ALTERNATE TO THE 
CHART BELOW, PROVIDED THAT SOIL COHESION AND INTERNAL 
FRICTION (COHFR!Cl DATA ARE AVAILABLE. 
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00 

C 

DRILLED CONCRETE FOOTING DEPTH CHART 

-
--

50 

(TxDOT PENETROMETER DESIGN) 

NOTE: ESTIMATED N SHOULD BE BASED AT APPROXIMATELY THE UPPER ONE-THIRD 
POINT OF THE DRILLED CONCRETE FOOTING BELOW THE GROUND LINE 

IT y 

6 

5 

t- 4 w W6x9, W6xl 2, I____J w W6x1 5, W8x18, LI-

3 W8x21, W10x22 

_J MINIMUM EMBEDMENT 
2 24" 0 DRILLED SHAFT. 

I 

MINIMUM EMBEDMENT 
00 5 10 15 

24" 0 DRILLED SHAFT. 0 in Degrees 

C - 4000 PSF -

5 10 15 

0 in Degrees 

= 2000 PSF 

LEGEND: 

L Required embedment of concrete dr i I I ed shaft, in feet 
C Cohesive shear strength of soi I, in psf 
0 Ang I e of i nterna I friction of soi I, in degrees 

For values of C and fJ which are intermediate to those an 
the charts, embedments may be determined by straight -
I i ne i nterpo I at ion. 

--~.,:~~ ~~v •••~•" 

~<8' ..... 
:;::r,✓ .. : ...... ,...,.---

;:: ........ !\ .,.1.,.i:.,: '·~ --:::r r -··- -- -----· 
JI = . ii 75500 
~b ~ ~ "n teic:'.t: : · ~ . · · · 
~ ·-····--·--~ . . 

:.:;... . ... •· 

Note: 
1. Curves shown on this sheet 

are applicable for reinforced 
concrete footings only. 
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SITE DESCRIPTION 
PROJECT LIMITS: SEE TITLE SHEET 

JROJEC" DESCRIPTION: SEE TITLE SHEET 

MAJOR SOIL DISTURBING ACTIVITIES: GRADING, EMBANKMENT, DRAINAGE, 
RETAINING WALL, AND BRIDGE CONSTRUCTION 

TOTAL PROJECT AREA: ___ 1_9_._79_A_C ______________________ _ 

TOTAL AREA TO BE DISTURBED: _5_._8_3_A_C ____________________ _ 

WEIGHTED RUNOFF COEFFICIENT: 
!AFTER CONSTRUCTION): _0_._9_0 _____________________ _ 

EXISTING CONDITION OF so:L & V~GETATIVE 
COVER AND% OF EXISTING VEGETATIVE COVER: ~XISTING SOIL CONSISTS PRIMARILY 

OF CLAY MATERIAL W~LL STABILIZED 
WITH VEGETATION !APPROX. 90%-95%). 

NAME OF RECEIVING WATERS: Drainage wi 11 flow toward ditch B-1. 
Ditch B-1 is a tributary of Sims Bayou 
!Segments 1007A, 1007J, and 1007) which drains 
into the Houston Ship Channel !Segment 1006), 
and eventually the Gulf of Mexico. 

EROSION AND SEDIMENT CONTROLS 
SOIL STABILIZATION PRACTICES: 

_X_ TEMPORARY SEEDING 
_X_ PERMANENT PLANTING, SODDING, OR SEEDING 

MULCHING 
SOIL RETENTION BLANKET 

__ BUFFER ZONES 
__ PRESERVATION OF NATURAL RESOURCES 

OTHER: __________________________________ _ 

S TRUCTURA_ PRACTICES: 
_X_ SILT FENCES 

HAY BALES 
ROCK BERMS 
DIVERSION, INTERCEPTOR, OR PERIM TER DIKES 
DIVERSION, INTERCEPTOR, OR PERIM TER SWALES 
DIVERSION DIKE AND SWALE COMBINA IONS ~~ 

~ PIPE SLOPE DRAINS 
PAVED FLUMES 

_X_ ROCK BEDDING AT CONSTRUCTION EXIT 
TIMBER MATTING AT CONSTRUCTION EXIT 
CHANNEL LlNERS 
SEO IME\JT TRAPS 
SEDIME\JT BASINS 
STORM INLET SEDIMENT TRAP 
STONE OUTLET STRUCTURES 

_X_ CURBS AND GUTTERS 
_X_ STORM SEWERS 

~ .· 

f~~~i- -~~~~,;:_~ :..:.~L-- -\ ·i 
~ ~ 
~ l ~ 

~ 75500 f 
M < 

\r -Jf 
~ VELOCITY CONTROL DEVICES 

_X_ EROSION CONTROL LOGS 
~.. ,; 

OTHER: ''\,,,. :-, .. ;) ... ,, ~,.,,~-..y·tl''· 

NARRATIVE - SEQUENCE OF CONSTRUCTION !STORM WATER MANAGEMENT) ACTIVITIES:-

The order of activities wi 11 be cs fol lows: 

I. Instol I structural practices cs indicated above in ditches 
at structure locations. 

2. Existing topsoi I ~i I I be bladed and windrowed. 

3. ConstrLction OC7ivities begin. 

4. Windrowed topsoi I wi I I be bl oded bock onto completed front slope. 
Then seed al I disturbed o,eos. 

5. Removal ol I temporary controls and reseed any oreos disturbed 
by their remova I, 

STORM WATER MANAGEMENT: Sto,m wcte, wi I I be conveyed using sto,m sewers 
and roooside ditches to designated outfol I channels. 

OTHER EROSION AND SEDIMENT CONTROLS: 

MAINTENANCE: Al I erosion and sediment controls wi 11 be maintained 
in good working order. If a repair is necessary 
it wi 11 be done at the earliest dote possible, but 
no late, than 7 colendo, days ofte, the surrounding 
exposed ground hos dried sufficiently to prevent 
further damage from heavy equi~ment. The area 
adj □cent to creeks and d,o i nogewoys sho I I hove 
p...-iority fol lowed by devices protecting storri sewer inlets. 

INSPECTION: Al I inspect;ons wi 11 be performed b, a TxDOT inspector per one of 
the aJtiaos below as directed by the Area Engineer 

A+ IAnc+ A\1Arv 7 0nlDnrlnr rlnvc 

2. At least every 14 days or ofter 0.5 inches or more of roinfol I 
An inspection and maintenance report should be made for each 
inspection. Based on the inspection result~,_j~~-~OQt~-9_!_§_ 
shal I be revised according to the inspection report. 

WASTE MATERIALS: The dumpster used to store al I waste material 
~i I I meet al I state and local city sol id ~oste 
management regulations. Al I trash and construction 
debris wi I I be deposited in the dumpster. The dumpster 
wi I I be emptied as necessary or as required by local 
reguloTion ord the trash wi I I be hauled too local dump. 
No construction wq_s_te __ 'Tlo_ter i o I w i l I be buried on site. 

HAZARDOUS WASTE I INCLUDING SPILL REPORTING): In the event of O spi I I which 
may be considered hazardous, tne Houston District Safety Office 
shol I be contacted immediately at 713-802-5962. 

SANITARY WASTE: All Sanitary Waste will be collected from the portable 
un, ts as necessary o, as requ,,ed by local regulations 
by a I icensed sanitary waste management contractor. 

OFFSITE VEHICLE TRACKING: 

HAUL ROADS DAMPENED FOR DUST CONTROL 
LOADED HAUL TRUCKS TO BE COVERED WITH 
EXCESS DIRT ON ROAD REMOVED DAILY 
STABILIZED CONSTRUCTION ENTRANCE 

TARPAULJN 

OTHER:---------------------------------

REMARKS: Di sposa I areas, stockp i I es, and hou I roads sho I I be constr-ucted in a 
manner that w i I I minimize and contro I the sed i :nent that may enter receiving 
waterways. Disposal areas shal I not be located in any waterway, water-body or 
streambed. Construction staging areas and vehicle maintenance areas shal I be 
constructed by the contractor in o manner which mini m_i-.Z_e_s_ tJ1e _r:-ucioff of a I l 
pol lutonts. Al I wote,woys shol I be cleo,ed as soon as practical of temporary 
embankments, temporary bridges, matting, folsework, pi I inq, debris, and other 
obstructions Jl □ced during construction operations that o,e not po,t of the 
fin; shed N□,k. 

__ .............. it'f',,1, 
:~":~~x·•ft..,J'',,, 
-c.,. ~ '*I 

~ Texas Department of Transportation 
I Houston District 

t:\~;~~:~(~:~1f ;1 
1,1,,\ 131882 Q_.··~,; i,.. 

It o"'··~{CtNS~t·a,~_ ~,A ''11f ss;c,-,;:;~ :,.~---
''''"'"'''' ' 
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LEGEND: 

□SCF SEDIMENT CONTROL FENCE 
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Cormect trie erids of I he sc.ccess i ve 
re · nforcement shee-s or ro I Is a 
minimum of 6 times with hog rings. 

0 
4 ' mi7imum stee l or wood pos ' s spaced o1 6' r o 8 ' . 
Soflwood posts sro l I be 3" rr ' nimum in diameter or nomina l 2" x 4". 
Hardwood posts sho I I hove a n in i mum cross sect ion of 1 • 5" x 1 • 5 " 

' top strand of t-ie wi-e usirg 
a moximun spacing of 15 ". 

(1 c osten fobr i c to the i . hog rings o- cord at 

~ I Attach the wire mesh and fabric on end 
( . posts usin~ 4 evenl y spaced staples 

- ---------i for wooden posts (or 4 T-CI ips or 

~ 
Ga l vanized welded wi-e mesr (W . W.M. l 
(1? . 5 GA. SWG Min.) with a maximum 
opening size of 2"x 4 "or Woven Mesh 
(W.M. I <See woven mesh op-ion detoi I I Wove-i f i I ter 

fabric 
.. ,01/ 
7 @~ 

~UJJ:la:r 11 I I~ aill~;;;;;, 
·Il l~ ~ 

sewn vertical pockets for steel posts l . 

Place 4" to 6 ' of fobr · c agai nst the 
s ' de and opproximent ly 2 ' across the 
bottorr i7 the ups-reorr directior. 

trer,ch 

trerch 

M' nimum trench size sho l I be 6 " square. 
Bock f i I I ord hand tamp. 

TEMPORARY SEDIMENT CON-ROL FENCE 

-----Gv--

Top of Fe'lce \ 

~ 

Ci ,,,, ,oo,-;c ,· m,m. """·~ I 
2 " 

Bockf i I I & hand 

HINGE JOIN- K~OT WOVEN MESH (OPTION) DETAIL 

Go l von · zed hi7ge joint ~rot NOven mesh (12.5 GA.SWG Min. I 
requires o mi-iinum of five hor i zonta l wires spaced o-
o moxinum of 12 inches apart end a l I vertical wi-es 
spaced at o mox · mum of 12 inches apart. 

SEDIM:':NT CONTROL FENCE USAGE GU!Df:l INES 

6 " 

90' 

7 

Y(f/"'W/Jf;;,~/A~~ YltJl!lt/1}!!@.l!lt~/ 
SECTION A - A 

Embed posts 18 " min. 
or Archor if in rock. 

LEGEl'<D 
A sedimert control fence may be constrc.cted near the downstream perimeter 
of o disturoed area along o contour to intercept sediment fron over lend 
runoff. A 7 year storm frequency may be used to ca lcu late the f low rote 
to be f i I te-ed. Sediment Control Fence 

Sediment contro I fence shou Id be sized to f i I ter a max i mum f I ow through 
rote of 1 00 GPM/FT 2. Sediment contro I ;ence is not -eco=ended to con-ro I 
erosion from a drainage area larger than 2 acres. 

-----Gv--

GENERAL l~OTES 

1. Vertica l troc~ing is requireo on projects where soi I distributing activities hove occurred 
un less otherwise ooproveo . 

2. Perform vertical trccking on slopes to temporori ly stobi I ize soi I. 

3. Provide equipment with a track undercarriage capab le of producing I i7eor soi I impressions 
measuring o minimum of 12 " in length b y 2 " to 4 " in wicth by 1/2 " to 2 " in deptr . 

4. Do no- exceed 12 " between trcck impressions. 

5. Instol I continous I ineor track ·mpressions where the minimum 12 " length impressions are 
perpendicular to the slope or d ' rectio-i of water flow. 
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Dozer trac ks create track inpri nts 
porol le i to the slooe contour . 

VERT:CAL TRACKING 
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Linear soi impr-essions. 
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Sheet Flow 
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Optio7a l Sandbags 

<See Usage 
Guide I ines> 

FIL-ER DAM AT TOE OF SLOPE 

B 

Oirectior 
of F low 

PLAN VIEW 

----(§)------

B 

3' , o' or 9' 

GolvaniLed Stee l 
Wire Mesh f.-.. 

~N) 

3: I Max. 

"V' SHAPE 
PLAN V[EW 

1/." Dio. 

Flow 

Max. 

Rebar Stakes 

SECTION B-B 

Ga lvanized Stee l 
Wire Mes7 

2' Di a. 

Excavation llf shown on 
cons-ruction drawings) 

Flow 

Earth 
em:,onr<.ment 

A "V" Shape may be used for 
higher ve locity flo¼S . 
!See "V" Shape ? Ion v · ew below) 

FILTER DAM AT SEDIMENT TRAP 

-----<§>------ OR -----<§>------

Galvanized woven 
wire mesh 

Width for Po,menT 

C 
PROFILE 

A 

Weir 

(for Types 2 & 31\ 

See Not e 4 ~ 

Open 

SECTION C- C 

ROCK FILTER DAM USAGE GUIDELI~ES 

I' Min. 

Types I & 2 = 18" 

Ty::,e 3 36" 

Rock Filter Doms shou ld oe constructed downstream from dis-urbed areas 
to intercept sedime,t from over land runoff ond/or concentrated f low. 
The dams shou ld be sized to f il ter a max imum f lo• through rote of 60 
GPM/FT 2 of cross sectiona l area. A 2 )ear storm frequency nay be used 
to calculate the f l ow rote. 

Type I (18" high with no wire meshl (3" to 6" aggregate): - ype I may be 
used at the - oe of slopes , around ir lets , · n srrol I ditches, and at dike or 
swo I e out I et s . This type o" dam is recomrrer,ded to contra I erosion from a 
drainage area of 5 acres or less. Type I nay not be used · n concentroteo 
high ve locity f lows lcpproxinent ly 8 Ft / Sec or morel in wh · ch aggregate 
wash out may occur. Sandbags may be used at the embedded foundation 
14" deep min. I for ::,ette- filtering efficiency of low flows if co l led for 
on the plans or directed by -he Engineer. 

Type 2 (18" nigh with wi-e meshl (3" to 6" 099re9ote1: Type 2 may be 
used in ditches and at dike or swo le out le-s. 

Type 3 136" high with wire mesr,! 14" to 8" 099re9otel: Type 3 rroy be usec 
i n stream f low and shou ld be secureo to the stream bed. 

Type 4 (Sock gobionsl 13 · to 6" aggregat e >: Type 4 Moy be used in ditches 
and smo l ler channe l s to form on erosion contro l dom. 

Ga l vanized Woven Wire Mesh 
l"or Types 2 & 31 

Widt"l "or payment 

C 

FILTER DAM AT CHAN~EL SECTIONS 

-----<§>------ 0 K -----<§>------ OR -----<§>-----

GEN ER AL NOTES 

SEE tlOTE 6 

I. If shown on the pl ens or directed by the Encineer, filter dams should 
be p laced near the toe of slopes where erosion is anticipated, upstream 
and/or cownstreom ot drainage struc-ures , and in roadway ditches and 
channe l s to col lect sedime,1. 

2. Materia ls !aggregate, wire mesh, sandbags, etc. I sho l I be os i ndicated 
by the specification for "Rock Fi l ter Dams for Erosion and Sedimentation 
Contra I". 

3. The rock filter dam dimensions scia l I De as indiccted on the SW3P p l :ins. 

4 . 

5. 

6. 

Sice s lopes should be 2: I or f l atter . 
nave sices lopes of 6: 1 or flat-er. 

Dams within the safety zone sho l 

Main t ain o minimJm of 1' between top of rock filter dam weir and top o" 
embankment for fi l ter dcms at sediment traps. 

Fi l ter dons should be embedded a minimun of 4" irto e xisting ground. 

7. The sed i rrent trap for pond i rg of sediment I ode, runoff sha I I be of the 
dimensions snown on the p lans. 

8 . Rock filter dam types 2 & 3 shol I be secured witr 20 gouge galvanized 
woven wire mesh with I" diameter hexagona l openings . The aggregate sho l 
be p laced on the mesh to tne height & s lopes specified. 
The mes~ shol I be foldeo at the ups-ream side over the aggregate and 
tight ly secured to ' tse l f on the downstream side usinc wire -ies or 
hog r · ngs . For in strecm use, the nesn shou ld be secured or stoked to t,e 
stream bed prior to aggregate plocenent. 

9. Sock Gobi ons shoJ I c be sto-<ed down with 3/," di a. rebor stokes, and hove a 
doub le - twisted hexagona l weave with a nomina l mesh oDening of 2 1/ 2 " x 3 1/, 

10. Flow outlet shou ld be onto a stoDi I i zed area !vegetation, rock , etc. I. 

I I. The guide I ines s~own hereon ore suggest ' ons on ly and may be modified by 
the Eng ineer. 

,-._ V 

~\i' _.·.-.:::.:::-',::~ .. :~------· 
i1 
~\ 75500 

C, 

PLAN SHEE- LEG[ND 

Type 1 Rock Fi I te, Dom ----(§)------
Type 2 Rock Fi l ter Dom -----<§p-
Type 3 Rock Fi I ter Dom ---@}--

Type 4 Rock Fi l ter Dom ----@-

I Texas Department of Transportation 

Design 
Division 
Standard 

TEMPORA~Y 
SEDII/ENT 

EROSION, 
AND WATER 

POLLUTION CONTROL MEASURES 
"; ROCK FILTER DAMS 

-a i I 

~ 1 - - • .. , ~- .. ",· , >·- EC ( 2 ) - 1 6 
~~~··- ·---- -.-" .. ·--~~ t-=--:--::---::-c-:--------,---,--,.,..,-----,--- - ---,---=--,--- ----a 
~ · •• . .•• ~ ... ~ .. FILE : ec216 DN:ix0OI CK =KM ow, VP ONIC~ = LS 

SEC-ION A- A Type 5 : Provide rock f i I ter doms as sho,m on p I ens. 
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CONSTRUCTION EXIT IT\ 0 E I I 

ROCK CONSTRUCTION ,LONG TERMJ 

GENERAL NOTES ITYPE I I 

"' 0 
SC 
' Q) 
C 
0 

C 

;;;; 

:,., 
0 

SC 
I 

0 
~ 

f--

c 
;;;; 

0 
N 

4· Min. 

I. The length of the type I construction exit shal I be os indicated 
on the p lans , but not less than so · . 

2. 

3. 

4. 

s. 

6 . 

7 . 

The coarse aggregate should be open graded witr a size of 4" to 8". 

-he approach trans "tions should be no steeoer than 6: I and cons -ruc - ed 
as directed by t7e Engineer . 

-he construction exit foundotio~ co0rse shol l be flexible base, 
bituminous corcrete, port land ce~ent concrete or other ~oterialos op~roved 
by - he Engineer. 

The construction exit shal I be graded tool I ON droinoge tao sediment 
trapping device . 

The guidelines snown hereon ore suggestions only and mcy be modif ied 
by the Engineer. 

Construct exits with a wid-h of at least 14 ft . for one -way and 20 ft . 
'or ho - NOY troff i c for the fu I I width o< the exit, or as directed by the 
engineer . 
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4' A Min. 
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4. 
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Treated ti~oer p lank Typicc l dimensions 8" X 10' X 8' 

PLAN VIEW 

so· Min. 

i:.Li:.VAflON VIEW 

CONSTRUCTION ~XIT (TYPE 21 

TIMBER CONSTRUCTION ILONG TERM> 

GEN ER AL NOTES ITYPE 2) 

The I ength of the type 2 construc t i an exit sho I I be as 
indicated an the p lans , but not less than so· . 

4' Min. 

The tr ea t e d ti m:,er p I an~s sha I I be attached to the ra i I rood 
ties w· th 1/2 "x 6" m· n. l ag bo l ts . Other fasteners may be .JSed 
as ooproved by tre Fngi,eer. 

The treated timJer plan~s sha l I be =2 grade min ., and shaLld 
Je free from lar~e and loose knots. 

The approacn transitions shal I be no stee:,er than 6 : I and 
constructed as d i rected b) the Engineer. 

The constructio1 e~it foundation course shol I be flexible base , 
~i t uminous concrete , port l ond cemert concrete or other noterial 
os aopr oved by tre Engineer, 

The construction ex i t shou ld be graded to a l la• draincge to a 
sediment trapp i n~ device . 

The c;uide l i11es shown hereon ore suggestions on l y and may 
be mod i fied by the Engineer . 
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~r ... , 

)Stabi I ized 

R. 0. W. 
D1ivewoy 

See note 2 

( t I I H 2" X 8' treated timbers 
. no i I ed onto abutted ends 

Disturbed -k--1--+- of wood sneet s 
Soi I Area 

t-
Paved Roadway 

PLAN VIEW 

½ " Min. thick :, i yNaod or 
pressed wafer boarc s,eets 

~ 

2 " X 8" Timbers 
Nailed onto ends 
of wood sheets 

Disturbed soi I 

~--~----, I 6 Peciny Na i I s @ 

1 • on centers . 
½" Min. thick treated plywood or 
pressed wafer board sheets 

SECTION A-A 

CONSFWCT ION EXIT (TYPE 3) 
SHORT TERM 

GENERAL NOTES ITYPE 3) 

1. The I ength of the type 3 construction exit sra I I be as 
shoHn on tne p lans, or as directed by the Engineer. 

2, The t)pe 3 construction exi- ma; be constructed fro~ open 
graded crushed s-one with c siLe of two to four inc,es 
spreed a min. of 4 ' thick to the I imits showr o, the p l ans. 

3. The treated timber p lanks snal I be =2 grace min., and 
shou ld be free from large and loose kna-s . 

ll. Tt1e i;;u i de I i nes st10-Nr1 her eon ore suggest · ans on I y and may 
be modified by the Eng ineer. 

::; I 
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8. Construct exits witr a width of at lecst 1~ ft. far one-way and 20 ft. 
for two-way traff "c for the <u1 I width of the exit, or as directed by the 
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CURB INLETS 
8 11 DIAMETER LOGS 

ITEM 506-6040 BIODEG EROSN CONT LOGS <INS TL ) (8"l 

TEMPORARY EROSION CONTROL LOG . 
INSERT ROD OR OTH ER DEVICES IN OR UNDER 
LOG AND AT ENDS TO KEEP LOG SECURE AT 
INLET OPENING . USE 8" DIAMETER LOG. 

CUR B AND 
GRAT E INLET 

MATERIAL REQUIREMENTS 
FILL: 
Use 100% shredded mul ch or o ther 
non-compost biodegradable 
material os fi 11 for l ogs. 
No compost or fines. 

DO NOT USE MATERIAL WHICH 
PROHIBITS WATER INFIL TRATION. 
LOG MESH: 
Use mesh with 1/ 4 " openings or I orger. 
Mesh mus t o I I ow wot er inf i I trot ion but 
o I so ho Id f i I I mater i o I i n p I oce. 

SEDIMENT BASIN & TRAP USAGE GUIDELINES 

A sediment trap (eros ion contro l log> may be used to filter 
sediment out o f runof f draining from on unstobi I ized area. 

Traps : The drainage ar ea for o sediment trap shou ld not e xceed 
5 acres. The trap capacity shou ld be 1800 CF/Acre (0 .5 " over 
the drainage areal. 

Sediment traps should be p laced in the fol lowing locations: 
1. With in drainage ditches spaced as needed or min . 500 ' on center 
2. Immed iatel y preceding ditch inlets 
3. Just before the drainage enters a water course 
4. Just before the drainage leaves the right of way 

The trap should be c leaned when the capacity hos been reduced 
by½ or t he sed iment hos accumulated to a depth of 1', 
whichever i s less . 

REQUIRED ITEMS: 

• ITEM 506-6040 BIODEG EROSN CONT LOGS <INSTLl (8") 

• ITEM 506-6041 B IODEG EROSN CONT LOGS (INS TU ( 1 2" l 

• ITEM 506-6043 BIODEG EROSN CONT L OGS <REMOVE> 

LF 
LF 
LF 

STAKE SPACING 
10 FEET MA XIMUM 
OR AS NEEDED 

PLAN VIEW 

f 1!!&/4\~ 
\'/!f; /1;, 'vl/)):_'{'l!A . 

SECTION A-A 

DROP INLETS AND OTHER LOCATIONS 
12" DIAMETER LOGS 

ITEM 506 - 6041 BIODEG EROSN CONT LOGS <INSTLl (12") 

ENDS 

DROP INLET 
USE 12 " DIA~ETER LOG 

0 • • 

DROP INLETS 

STAKE SPACING 

/

10 FEET MAXIMUM 
OR AS NEEDE/12" DIA. EROSION 

CONTROL LOG 

-- - _r- B 

.. .. 
0 0 o O o O 00 

00 0 0 o O O 

FLOW t • 1 · .. . . . 
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o o 0° 00 

0 • • 

o oO O 
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oo o 0 

ROADWAY EDGE 

B 

PLAN V IEW 

12" DIA . EROSION CONTROL LOG . 
ON E LOG MINIMUM, MULTIPLE 

PLAN VIEW 

12" DIA. EROSION 
CONTROL LOG 

f/b/4\1/t-Y/4WA\' 
SECTION C·C 

TILIZED IF NEED 

1 ' 

STA KE ON DOWNHIL L SIDE AT 
MIDPOINT, ENDS , AND AS NEEDED. 
5 FT MAXIMUM STAKE SPACING. 

STAKE ON DOWNHILL SIDE AT 
MI DPOINT, ENDS, AND AS NEEDED. 
5 FT MA XIMUM STAKE SPAC ING . 

~ 
\\i\~ I ///11 

MULCH CRAD LE 
UNDER EROS I ON 
CONTROL LOG 

ORA I NAGE SWALE _OR D ITC_H 

1 :J...:t ~:z,:c _- •.~-j; L~ J - -i '.~~ 

~ '~ 
12" DIA. EROSION 
CONTROL LOG 

~l 75500 i ~ 
STAKE :: I ;::: 

~ ! ~ 1 2" DI A. EROS I ON ,:;:, • . ::;· STAKE AND 
SECURE ENDS 

STAKE CON TROL LOG ~ t) f\ t_;C: 1. '.~ -_:_~~ ~ :3-l_~ 
MULCH CRADLE ~-- ·-:-:-: -. - / DIR~!ON/ 
UNDER LOG -~~ / · · . . .. . .. .. . · · e -:J O~,'fLOW 'f 
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/ DIRECTION 
y,,OF FL OW 

1/4W;&.¼W/4W;&.1//xY/4W;&.1/;l//4W/!fS/;t1/4W/m.1/J 
END OF LOG OVERLAP 

SECTION B-B 

SLOPE TO ROADWAY EDGE SLOPE AWAY FROM ROADWAY EDGE 

MINIMUM 
COMPAC TED 
DIAMETER 

'!!,,.V, 
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DIAMETER MEASUREMENTS OF EROSION 
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TYPE OF WORK 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ ✓ 

✓ ✓ ✓ 

✓ ✓ ✓ 

BLOCK SOD 
1.FERTILIZER 

ITEMS AND REQUIREMENTS FOR EACH TYPE OF WORK 

Reference Item 161, 162, 164, 166, 16B of the Texas Standard Specifications for Construction and Maintenance of Highways, 
Streets and Bridges 2014 for specifications, dimensions, volumes and measurements that are not shown. Use latest Houston District, Special Provisions for those items indicated. 

161-6017 COMPOST MANUF TOPSOIL 
<BIP)(4") SY 

162-6002 BLOCK SODDING SY 

164-6066 
DRILL SEEDINGCPERM> CWARM OR COOL> SY 
ItefT,164.1. Description 
Provide and instol I seeding as shown on District Standard 

164-6052 
BROADCAST SEEDCPERM> (SPECIAL MIX> SY 
I tern 164. 1. Description 
Provide and instal I seeding cs shown on District Standard 

164-6051 
DRILL SEEDCTEMP> CWARM OR COOL> SY 
Item 164. 1. Description 
Provide and instol I seeding as showr on District Standard 

164-6009 
BROADCAST SEEDCTEMP> CWARM> SY 
Item 164. 1. Description 
Provide and instol I seeding as shown on District Standard 

162-6003 STRAW OR HAY MULCH SY 

166-6001 FERTILIZER AC 
Item 166. 2. Materials 
Use ferti I izer as shown on District Stordord 

168-6001 VEGETATIVE WATERING MG 

APPLICATION RATE 
Item 161. 2.1. Compost Monufoc-tured Topsoi I ICMTI 

GRASS SPECIES 
Item 162.2. Materials. 
Corrrnon Bermuda ICynocon Doctylonl 

PLANTING 
MONTH 

Morch, Apr i I, 
Moy, June, 

July, Augus+, 
September, 

October 

November, 
December, 
Jonuor), 

February, 

PLANTING 

SEED MIX 
Hui led - Bermudagrcss ICynodon doctylon) 
Foxtail Millet ISetorio itolicol 

- 40.0 
- 34.0 

Green Sprongletop (Leptochloo dubial 
Sideoats Gramc IBoutelcuo curtipendulol 
Little Bluestem :schizachyrium scoporiuml -

4.0 
3. 2 

• 4 

Unhul led - Bermudcgross ICynodon dcctylonl- 40.0 
Oats (Avena sotivol - 72.0 
Green Sprongletop ILeptochloo dubiol 4.0 
Sideoots Gramc IBoutelouo curtipendulol 3.2 
Little Bluestem ISchizochyrium scoporiuml - 1.4 

MONfH SltD MIX 
Morch, Apr i I, 

Moy, June, 

lbs PLS/ocre 
lbs PLS/ocre 
lbs PLS/ocre 
lbs PLS/ocre 
lbs PLS/ocre 

lbs PLS/ocre 
I bs PLS/ocre : 
I bs PLS/acre 

1

, 

lbs PLS/ocre 
lbs PLS/ocre 

July, August, Foxtail Millet ISetario itolicol 
Sep-errber, 

- 34.0 lbs PLS/ocre 

October 

November, 
December, Oats I Avena sot i vc - 72.0 lbs PLS/acre 
January, 

February, 

APPLICATION RATE 
Immediately cfter planting the seed or seed mixture, apply straw or hoy mulch 
uniformly over the seeded area. Apply st,aw or hoy mulcn at 2 tons oer acre. 
Use tocking cgent with straw or hoy mulch as described on this sheet. 

APPLICATION RATE 
Deliver end evenly distribute ferti I izer at a rote of 4000 lbs/acre. 

APPLICATION RATE 
!teen 168.3 Construction. 
6000 gal lons/ac,e X 20 consecutive 
per working day working days 120,000 gal Ions total/acre 

..... 

SEQUENCE OF WORK :::: 

PERMANENT SEcDING TEMPORARY SEcDING 
1.FERTILIZER 1.FERTILIZER 

Item 161.2. Mater'als. 
Submit quo I i ty contra I IOC I documentation to the Engineer. Compost 
pr-oducer's STA certification must De dated to meet STA requirements 
lcerl ification must be within 30 or 90 days per STA requirements!. Lab 
analysis performed by an STA-certified lob must be doted within 30 days 
before delivery of the compost. 

Item 162. 2.1. Block Sod. 
Use b I ock pa I I et i zed or ro I I type sod. 
REt.tOVE PLASTIC BACKING FROM ROLL TYPE SOD. 
Place sod within 48 hours of delivery to site. No exceptions. 
Place sod with joints alternating on each row to prevent 
continuous joint I ines. Peg sod as needed w"th wood pegs TO 
hold sod in place. Pegging sod is subsidiary to Item 162. 

PLS !Pure Live Seed) 

Provide documentation of PLS require~ents per Item 16<.z. 1. 

CONSTRUCTION. 
CulTivote the area to a depth of 4 inches oefo,e placing the 
seed unless otherwise directed. When performing per~onent seeaing ofter 
on estobl ished temporcry seeding, c~ltivate the seedbed to a dept~ of 
4 inches or mow the area before placement of the permanent seec. PlanT 
the seed and place tne straw or hoy ~ulch ofte, the area hos been 
completed to I ines ono grades as shown on the plans. 

Ori I I Seeding. Plant seed or seed mixture uniformly over the area shown 
on the plans at a depth of 1/4 to 1/3 inch using a cultipockerlturfgrossl 
type seeder. Plant seed along the contour of the slopes. 

Use broadcast seeding method where site conditions prevent dri I I seeding 
method. 

Broadcast Seeding. Distribute 1he dry seed or dry seed mixture uniformly 
over the areas shown on the plans using hand or mechanical distribution 
on top of soi I. 

Use straw or hay rTulch in conformance with Article 162.2. 5, "Mule~." 
Use biodegradable tocking agents only opp I ied at a rote in accordcnce 
with manufacturer's recorrmendotions. 
Use the fol lowin,; products or on approved equ::il !see note this sheet I: 

Conweb/Contoc Guor Gum, Profile Products Corporation, 13071 655-9565, 
Romtec/Procol/Viscol Guor Gum, Romtec Corporation, 18001 366-1180 

Use o NON-CHEM! CAL fert i I 'zer which meets a I I the fo I I owing er i ter i a: 
11 I BRAND NAME must be regislered wit~ the Texas State Chemist as a 

com11erc i o I fert i I i zer. 
121 Meets USEPA guide I ines for unrestricted use. 
131 Derived from biological sources such as, but not I imited to: 

sewage sludge, manures, vege1otion, etc. 
141 In granular form and essentiol ly dust free. 

Submit proof of regis1ration and nutrient source to Ergi1eer. 
Use the fol lowing products or on approved equal !see note this sheet): 

Sigcno, SIGMA AgriScience, 281-851-6749 
Sustonite-stondcrd grade, Auto~otion Notion, Inc., 713-6/5-4999 
Mi lorganite, MMSD, 800-287-9645 
Agricultural Organic P/L, Ag Org, INC., 713-523-4396 

Begi., watering irrrnediotely ofter insTol lotion of seed or sod. 
Replace, ferti I ize, and water any seed or sod in poor condition due to the 
foi lure to apply the specified amoun- of water within the time al lowed at 
no expense to the Deportment. 

7 5 5 0 0 

~ 
I Texos Deportment of Tronsportot!on 
© 2014 

HOUSTON DISTRICT 

FERTILIZER, SEED, SOD, 
STRAW, COMPOST, AND WATER 

2.CULTIVATE SOIL (JlE.M 162.3) 2.COMPOST MANUFACTURE. □ IOPSOIL 2.CULTIVATE SOIL (PER ITEM 164.3) 
3. TEMPORARY SEEDING 3. SOD 

4. VEGETATIVE WATERING 
3.CULTIVATE SOIL (ITEMS 164.3 ANO 161.3.ll 
4.PERMANENT SEEDING 
5.STRAW OR hAY MLLCH 
6. ✓ EGETATIVE WATERING 

4.STRAW OR HAY MLLCH 
5.VEGETATIVE WATERING 
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	BID 24-015
	Travis Annex
	Richmond, TX  77469
	14.3.3 Expedited Approvals. Fort Bend County recognizes the importance of expeditious action upon all matters submitted to Fort Bend County for review and approval and of expeditious response to those aspects of the Project requiring approval by gover...
	14.4.4 Contract Sum Adjustments. The contract sum and the schedule of values shall be adjusted only as a result of a Change Order requiring such adjustment. Any extra work performed without a proper Change Order shall be considered voluntary and not s...
	14.4.5 When Fort Bend County and the Contractor agree upon the adjustments in the contract sum, the schedule of values, and the final completion date attributable to such adjustment, such agreement will be documented by preparation and if approved by ...
	14.11 Inspection.  The Project and all parts thereof shall be subject to inspection from time to time by inspectors designated by Fort Bend County. No such inspections shall relieve The Contractor of any of its obligations hereunder. Neither failure t...
	14.12 Protection Against Risks. The Contractor shall take all precautions which are necessary and adequate, against conditions created during the progress of the Project which involve a risk of bodily harm to persons or a risk of damage or loss to any...
	14.13 Equipment.  Except as expressly provided herein to the contrary, the Contractor shall furnish (or cause to be furnished) all construction, transportation, installation, tools, and other equipment and facilities required for the performance of th...
	14.14 Materials. Except as may be specifically provided otherwise in the Contract or approved in advance by Fort Bend County, the Contractor shall provide Fort Bend County with copies of material testing reports and to cause all materials, equipment, ...
	16.1 Final Completion. Upon the occurrence of the final completion date, the punch list items shall be promptly commenced and thereafter completed within thirty (30) days after final completion.
	16.2 Transfer and Acceptance. Upon the occurrence of final completion, care, custody and control of the Project shall pass to Fort Bend County. As referenced herein, the "Transfer Date" shall mean the date on which the care, custody and control of the...
	20.2 The Contractor agrees to maintain and preserve for a period of at least five years after the earlier of the expiration of the defects period or termination of this Contract, accurate and complete records relating to the performance of the Project...
	Bidder agrees, if awarded the contract, to complete all work required by the contract documents within _____ calendar days (maximum 540 days) after issuance of a purchase order by the County Purchasing Agent and notice to proceed by the Engineering De...
	COUNTY OF FORT BEND
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