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CSJ: 0925-21-009 SHEET: 

COUNTY: FOARD 

HIGHWAY: CR 329 

General Notes 

GENERAL NOTES AND SUPPLEMENTAL INFORMATION 

*RATES SHOWN IN THIS TABLE HAVE BEEN USED FOR PLAN QUANTITY CALCULATIONS AND
MAY BE ADJUSTED BY THE ENGINEER DURING CONSTRUCTION FOR APPLICATION PURPOSES.

CONTRACTOR QUESTIONS ON THIS PROJECT ARE TO BE ADDRESSED TO THE FOLLOWING 
INDIVIDUAL(S): 

JARED.GROVES@TXDOT.GOV 

QUESTIONS MAY BE SUBMITTED VIA THE LETTING PRE-BID Q&A WEB PAGE.  THIS WEBPAGE CAN 
BE ACCESSED FROM THE NOTICE TO CONTRACTORS DASHBOARD LOCATED AT THE FOLLOWING 
ADDRESS: 

HTTPS://TABLEAU.TXDOT.GOV/VIEWS/PROJECTINFORMATIONDASHBOARD/NOTICETOCONTRACT
ORS 

ALL CONTRACTOR QUESTIONS WILL BE REVIEWED BY THE ENGINEER. ALL QUESTIONS AND ANY 
CORRESPONDING RESPONSES THAT ARE GENERATED WILL BE POSTED THROUGH THE SAME 
LETTING PRE-BID Q&A WEB PAGE.   

THE LETTING PRE-BID Q&A WEB PAGE FOR EACH PROJECT CAN BE ACCESSED BY USING THE 
DASHBOARD TO NAVIGATE TO THE PROJECT YOU ARE INTERESTED IN BY SCROLLING OR 
FILTERING THE DASHBOARD USING THE CONTROLS ON THE LEFT. HOVER OVER THE BLUE 
HYPERLINK FOR THE PROJECT YOU WANT TO VIEW THE Q&A FOR AND CLICK ON THE LINK IN 
THE WINDOW THAT POPS UP. 

ITEM 5 - CONTROL OF THE WORK 

CONSTRUCTION SURVEYING ON THIS CONTRACT WILL BE IN ACCORDANCE WITH ARTICLE 5.9.3, 
“METHOD C”.  THE CONTRACTOR SHALL PLACE CONSTRUCTION STAKES NEAR THE RIGHT-OF-
WAY LINE AT INTERVALS OF NO MORE THAN 200’, OR AS DIRECTED, WITH STATIONING. 

CORRECT ANY DEFICIENCIES IDENTIFIED DURING FINAL INSPECTION, INCLUDING REQUIRED 
PAPERWORK. SUBMIT ALL REQUIRED DOCUMENTATION WITHIN 14 DAYS OF FINAL ACCEPTANCE 
AS DIRECTED BY THE ENGINEER. 

WHEN A PRECAST OR CAST-IN-PLACE CONCRETE ELEMENT IS INCLUDED IN THE PLANS, A 
PRECAST CONCRETE ALTERNATE MAY BE SUBMITTED IN ACCORDANCE WITH “STANDARD 
OPERATING PROCEDURE FOR ALTERNATE PRECAST PROPOSAL SUBMISSION” FOUND ONLINE AT 
THE FOLLOWING ADDRESS: 

*BASIS FOR ESTIMATE

ITEM DESCRIPTION RATE 

168 VEGETATIVE WATERING 39,000 GAL/ACRE 

216 PROOF ROLLING 1 HR/1000 FT 
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General Notes 4 

HTTPS://FTP.TXDOT.GOV/PUB/TXDOT-INFO/BRG/DESIGN/ALTERNATE-PRECAST-PROPOSAL-
SUBMISSION.PDF 

AN ACCEPTANCE OR DENIAL OF AN ALTERNATE IS AT THE SOLE DESCRETION OF THE ENGINEER. 
IMPACTS TO THE PROJECT SCHEDULE AND ANY ADDITIONAL COSTS RESULTING FROM THE USE 
OF ALTERNATES ARE THE SOLE RESPONSIBILITY OF THE CONTRACTOR. 

ITEM 6 – CONTROL OF MATERIALS 

TO COMPLY WITH THE LATEST PROVISIONS OF BUILD AMERICA, BUY AMERICA ACT (BABA ACT) 
OF THE BIPARTISAN INFRASTRUCTURE LAW, THE CONTRACTOR MUST SUBMIT A NOTARIZED 
ORIGINAL OF THE TXDOT CONSTRUCTION MATERIAL BUY AMERICA CERTIFICATION FORM FOR 
ALL ITEMS CLASSIFIED AS CONSTRUCTION MATERIALS. THIS FORM IS NOT REQUIRED FOR 
MATERIALS CLASSIFIED AS A MANUFACTURED PRODUCT.  

REFER TO THE BUY AMERICA MATERIAL CLASSIFICATION SHEET FOR CLARIFICATION ON 
MATERIAL CATEGORIZATION. 

THE BUY AMERICA MATERIAL CLASSIFICATION SHEET IS LOCATED AT THE BELOW LINK. 

HTTPS://WWW.TXDOT.GOV/BUSINESS/RESOURCES/MATERIALS/BUY-AMERICA-MATERIAL-
CLASSIFICATION-SHEET.HTML   

ITEM 7 - LEGAL RELATIONS AND RESPONSIBILITIES 

PROVIDE INGRESS & EGRESS TO THE ADJACENT PROPERTIES IN AREAS UNDER CONSTRUCTION. 
PHASED CONSTRUCTION OF DRIVEWAYS AND STREETS SHALL BE REQUIRED TO PROVIDE 
UNINTERRUPTED ACCESS TO ADJACENT PROPERTIES.  COORDINATE WORK WITH THE PROPERTY 
OWNERS BEFORE BEGINNING ANY CONSTRUCTION IN THE VICINITY OF THE DRIVE. 

DO NOT INITIATE ACTIVITIES IN A PROJECT SPECIFIC LOCATION (PSL) ASSOCIATED WITH A U.S. 
ARMY CORPS OF ENGINEERS (USACE) PERMIT AREA THAT HAS NOT BEEN PREVIOUSLY 
EVALUATED BY THE USACE AS PART OF THE PERMIT REVIEW FOR THIS PROJECT.  SUCH 
ACTIVITIES INCLUDE BUT ARE NOT LIMITED TO, HAUL ROADS, EQUIPMENT STAGING AREAS, 
BORROW AND DISPOSAL SITES.  “ASSOCIATED”, AS DEFINED HEREIN, INCLUDES MATERIALS 
DELIVERED TO OR FROM THE PSL.  THE PERMIT AREA INCLUDES ALL WATERS OF THE U.S. OR 
ASSOCIATED WETLANDS AFFECTED BY PROJECT ACTIVITIES.  SPECIAL RESTRICTIONS MAY BE 
REQUIRED FOR SUCH WORK.  CONSULT WITH THE USACE REGARDING ACTIVITIES, INCLUDING 
PROJECT SPECIFIC LOCATIONS (PSLS) THAT HAVE NOT BEEN PREVIOUSLY EVALUATED BY THE 
USACE.  PROVIDE THE DEPARTMENT WITH A COPY OF ALL CONSULTATION(S) OR APPROVAL(S) 
FROM THE USACE PRIOR TO INITIATING ACTIVITIES. 

PROCEED WITH ACTIVITIES IN PSLS THAT DO NOT AFFECT A USACE PERMIT AREA IF A SELF 
DETERMINATION HAS BEEN MADE THAT THE PSL IS NON-JURISDICTIONAL OR PROPER USACE 
CLEARANCES HAVE BEEN OBTAINED IN JURISDICTIONAL AREAS OR HAVE BEEN PREVIOUSLY 
EVALUATED BY THE USACE AS PART OF THE PERMIT REVIEW FOR THIS PROJECT.  DOCUMENT 
ANY DETERMINATION(S) THAT PROJECT ACTIVITIES DO NOT AFFECT A USACE PERMIT AREA. 
MAINTAIN COPIES OF DETERMINATION(S) FOR REVIEW BY THE DEPARTMENT OR ANY 
REGULATORY AGENCY. 

https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors?%3Aembed=y&%3AisGuestRedirectFromVizportal=y
https://ftp.txdot.gov/pub/txdot-info/brg/design/alternate-precast-proposal-submission.pdf
https://www.txdot.gov/business/resources/materials/buy-america-material-classification-sheet.html
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DOCUMENT AND COORDINATE WITH THE USACE, IF REQUIRED, PRIOR TO ANY EXCAVATION 
HAULED FROM OR EMBANKMENT HAULED INTO A USACE PERMIT AREA BY EITHER (1) OR (2) 
BELOW. 

1. RESTRICTED USE OF MATERIALS FOR THE PREVIOUSLY EVALUATED PERMIT AREAS.

DOCUMENT BOTH THE PROJECT SPECIFIC LOCATION (PSL) AND AUTHORIZATION. 
MAINTAIN COPIES FOR REVIEW BY THE DEPARTMENT OR ANY REGULATORY AGENCY. 
WHEN AN AREA WITHIN THE PROJECT LIMITS HAS BEEN EVALUATED BY THE USACE AS 
PART OF THE PERMIT PROCESS FOR THIS PROJECT: 

SUITABLE EXCAVATION OF REQUIRED MATERIAL IN THE AREAS SHOWN ON
THE PLANS AND CROSS SECTIONS AS SPECIFIED IN ITEM 110 IS USED FOR
PERMANENT OR TEMPORARY FILL (ITEM 132, EMBANKMENT) WITHIN A
USACE PERMIT AREA;

SUITABLE EMBANKMENT (ITEM 132) FROM WITHIN THE USACE PERMIT AREA
IS USED AS FILL WITHIN A USACE EVALUATED AREA; AND,

UNSUITABLE EXCAVATION OR EXCESS EXCAVATION [“WASTE”] (ITEM 110)
THAT IS DISPOSED OF AT A LOCATION APPROVED BY THE ENGINEER WITHIN
A USACE EVALUATED AREA.

2. CONTRACTOR MATERIALS FROM AREAS OTHER THAN PREVIOUSLY EVALUATED
AREAS.

PROVIDE THE DEPARTMENT WITH A COPY OF ALL USACE COORDINATION OR APPROVAL(S) 
PRIOR TO INITIATING ANY ACTIVITIES FOR AN AREA WITHIN THE PROJECT LIMITS THAT 
HAS NOT BEEN EVALUATED BY THE USACE OR FOR ANY OFF RIGHT OF WAY LOCATIONS 
USED FOR THE FOLLOWING, BUT NOT LIMITED TO, HAUL ROADS, EQUIPMENT STAGING 
AREAS, BORROW AND DISPOSAL SITES: 

ITEM 132, EMBANKMENT, USED FOR TEMPORARY OR PERMANENT FILL
WITHIN A USACE PERMIT AREA; AND,

UNSUITABLE EXCAVATION OR EXCESS EXCAVATION [“WASTE”] (ITEM 110,
EXCAVATION) THAT IS DISPOSED OF OUTSIDE A USACE EVALUATED AREA.

THE DISTURBED AREA IN THIS PROJECT, ALL PROJECT LOCATIONS IN THE CONTRACT, AND 
THE CONTRACTOR’S PROJECT SPECIFIC LOCATIONS (PSLS), WITHIN ONE (1) MILE OF THE 
PROJECT LIMITS, FOR THE CONTRACT WILL FURTHER ESTABLISH THE AUTHORIZATION 
REQUIREMENTS FOR STORM WATER DISCHARGES. THE DEPARTMENT WILL OBTAIN AN 
AUTHORIZATION TO DISCHARGE STORM WATER FROM THE TEXAS COMMISSION ON 
ENVIRONMENTAL QUALITY (TCEQ) FOR THE CONSTRUCTION ACTIVITIES SHOWN ON THE 
PLANS. THE CONTRACTOR IS TO OBTAIN REQUIRED AUTHORIZATION FROM THE TCEQ FOR 
CONTRACTOR PSLS FOR CONSTRUCTION SUPPORT ACTIVITIES ON OR OFF THE ROW.  WHEN 
THE TOTAL AREA DISTURBED IN THE CONTRACT AND PSLS WITHIN ONE (1) MILE OF THE 
PROJECT LIMITS EXCEEDS FIVE (5) ACRES, PROVIDE A COPY OF THE CONTRACTOR’S NOI 
FOR PSLS ON THE ROW TO THE ENGINEER AND TO THE LOCAL GOVERNMENT THAT 
OPERATES A SEPARATE STORM SEWER SYSTEM. 
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MINIMIZE THE USE OF EQUIPMENT IN STREAMS AND RIPARIAN AREAS DURING CONSTRUCTION. 
WHEN POSSIBLE, EQUIPMENT ACCESS SHOULD BE FROM THE BANKS OR BRIDGE DECKS. 

WHEN TEMPORARY STREAM CROSSINGS ARE UNAVOIDABLE, REMOVE STREAM CROSSINGS 
ONCE THEY ARE NO LONGER NEEDED AND STABILIZE BANKS AND SOILS AROUND THE 
CROSSING. 

AVOID PLACING RIPRAP ACROSS STREAMS IF POSSIBLE. WHEN RIPRAP IS NECESSARY, THE 
PLACEMENT SHOULD NOT IMPEDE THE MOVEMENT OF AQUATIC AND TERRESTRIAL WILDLIFE 
UNDERNEATH THE BRIDGE. 

CONTRACTORS SHOULD PLACE STAGING AREAS, STOCKPILES, AND OTHER PROJECT RELATED 
SITES IN PREVIOUSLY DISTURBED AREAS OUTSIDE OF THE RIPARIAN CORRIDOR BY AT LEAST 
100 FEET WHEN EVER POSSIBLE. 

NO SIGNIFICANT TRAFFIC GENERATOR EVENTS IDENTIFIED. 

ITEM 8 – PROSECUTION AND PROGRESS 

WORKING DAYS WILL BE CHARGED IN ACCORDANCE WITH ARTICLE 8.3.1.4, STANDARD 
WORKWEEK. 

PROVIDE A MINIMUM OF 2 WORKING DAYS ADVANCED NOTICE TO THE ENGINEER FOR WORK TO 
BE PERFORMED ON SATURDAYS AND/OR STATE HOLIDAYS. WORK ON SUNDAYS AND/OR 
NATIONAL HOLIDAYS WILL NOT BE PERMITTED.  

WORK THAT RESTRICTS OR INTERFERES WITH TRAFFIC, TO INCLUDE MOBILE OPERATIONS OR 
SHORT-TERM LANE CLOSURES, WILL NOT BE ALLOWED ON THE FOLLOWING DATES DUE TO 
EXPECTED INCREASES IN HOLIDAY TRAFFIC: 

- FRIDAY AND SATURDAY IMMEDIATELY PRECEDING EASTER SUNDAY
- FRIDAY AND SATURDAY IMMEDIATELY PRECEDING MEMORIAL DAY
- JULY 3RD AND JULY 5TH (INDEPENDENCE DAY HOLIDAY)
- FRIDAY AND SATURDAY IMMEDIATELY PRECEDING LABOR DAY
- WEDNESDAY IMMEDIATELY PRECEDING THANKSGIVING
- FRIDAY AND SATURDAY IMMDEATELY AFTER THANKSGIVING
- DECEMBER 23RD, 24TH, 25TH, AND 26TH (CHRISTMAS HOLIDAY)
- DECEMBER 31ST (NEW YEARS EVE)

SUBMIT WRITTEN REQUESTS TO THE ENGINEER FOR CONSIDERATION OF TEMPORARY 
SUSPENSION OF WORK AND/OR WORKING DAY CHARGES DUE TO CONDITIONS NOT UNDER THE 
CONTROL OF THE CONTRACTOR. SUCH REQUESTS WILL BE EVALUATED BY THE ENGINEER ON A 
CASE-BY-CASE BASIS AND A WRITTEN RESPONSE WILL BE PROVIDED TO THE CONTRACTOR. 

COORDINATE WITH THE ENGINEER TO DETERMINE THE APPROPRIATE PROJECT SCHEDULE TYPE 
IN ACCORDANCE WITH ARTICLE 5.5 PRIOR TO SUBMISSION OF THE BASELINE SCHEDULE. 
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ITEM 132 – EMBANKMENT 

EMBANKMENT MATERIALS SHOWN ON THE PLANS TO BE TREATED WITH CEMENT OR LIME WILL 
BE SAMPLED AND TESTED BY THE ENGINEER FOR SUFATE AND ORGANIC CONTENT IN 
ACCORDANCE WITH TEX-145-E & TEX-148-E, PRIOR TO TREATMENT.  ONCE THE BORROW SOURCE 
HAS BEEN DETERMINED, PROVIDE THE ENGINEER A MINIMUM OF 30 CALENDAR DAYS NOTICE 
PRIOR TO THE SCHEDULED COMMENCEMENT DATE OF TREATMENT TO PROVIDE ADEQUATE 
TIME FOR TESTING AND APPROVAL.  

MATERIAL WILL SAMPLED AND TESTED EVERY 5,000 CY. WHEN THE EMBANKMENT SOURCE HAS 
A SULFATE CONTENT GREATER THAN 3,000 PPM OR AN ORGANIC CONTENT GREATER THAN 1.0%, 
PROCEED AS DIRECTED BY THE ENGINEER. SUSPEND OPERATIONS WHEN SULFATE CONTENT IS 
GREATER THAN 7,000 PPM. 

ITEM 164 – SEEDING FOR EROSION CONTROL 

ALL SEEDED AREAS OF THE PROJECT SHALL BE FERTILIZED WITH 60 POUNDS OF NITROGEN PER 
ACRE. FERTILIZER WILL NOT BE PAID FOR DIRECTLY BUT WILL BE SUBSIDIARY TO PERTINENT 
BID ITEMS. 

ITEM 247- FLEXIBLE BASE 

A MINIMUM PLASTICITY INDEX (PI) OF 3 IS REQUIRED. 

FOR NEWLY CONSTRUCTED FLEXIBLE BASE SECTIONS GREATER THAN 1000’ IN LENGTH, 
PERFORM RIDE QUALITY TESTING AND MAKE NECESSARY CORRECTIONS TO THE BASE SECTION 
IN ACCORDANCE WITH ARTICLE 247.4.6 PRIOR TO SURFACE CONSTRUCTION, REGARDLESS OF 
THE FINAL SURFACE MATERIAL. RIDE QUALITY TESTING WILL NOT BE PAID FOR DIRECTLY BUT 
WILL BE CONSIDERED SUBSIDIARY TO PERTINENT BID ITEMS. 

ITEM 421 – HYDRAULIC CEMENT CONCRETE 

USE “CLASS A” CONCRETE FOR SIDEWALKS, DRIVEWAYS, CURB & GUTTER, AND TEXTURED 
CONCRETE. 

THE CONTRACTOR WILL SAMPLE ALL CONCRETE AND TEST ACCORDING TO TEX-414-A OR TEX-
416-A (IF AIR ENTRAINED CONCRETE IS SPECIFIED), TEX-415-A, TEX-422-A, AND TEX-447-A.
CONTRACTOR PERSONNEL PERFORMING TESTING MUST BE ACI CERTIFIED. PERSONNEL
PERFORMING THESE TESTS ARE SUBJECT TO DEPARTMENT APPROVAL. USE OF A COMMERCIAL
LABORATORY IS PERMITTED.

THE CONTRACTOR WILL NOT BE REQUIRED TO SUPPLY COMPRESSION TESTING EQUIPMENT. 
TXDOT PERSONNEL WILL PERFORM THE COMPRESSION TESTING.   

PROVIDE THE ENGINEER WITH ACI CERTIFICATES, CURRENT EQUIPMENT CALIBRATION 
RECORDS, AND THE EMAIL ADDRESSES OF TESTING PERSONNEL. 
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ITEM 422 – CONCRETE SUPERSTRUCTURES 

USE OF A SELF-PROPELLED TRANSVERSE SCREED WILL BE REQUIRED FOR BRIDGE SLABS AND 
THE TOP SLABS OF DIRECT-DRIVE CULVERTS. THE USE OF LONGITUDINAL SCREEDS WILL NOT BE 
ALLOWED. THE USE OF MANUALLY OPERATED SCREEDS WILL NOT BE ALLOWED. 

ITEM 425 – PRECAST PRESTRESSED CONCRETE STRUCTURAL MEMBERS 

FOR BRIDGES WITH TYPE TX28, TX34, TX40, TX46, TX54, TX62 AND/OR TX70 PRESTRESSED 
CONCRETE GIRDERS, THE CONTRACTOR CAN SUBMIT AN ALTERNATE DESIGN FOR APPROVAL 
USING OTHER TXDOT PRESTRESSED CONCRETE GIRDER SHAPES. ALTERNATE DESIGNS MUST BE 
SIGNED, SEALED, AND DATED BY A LICENSED PROFESSIONAL ENGINEER AND SUBMITTED TO 
THE ENGINEER FOR REVIEW AND APPROVAL. 

FOR ALTERNATE DESIGNS, USE THE SAME LIVE LOAD AS THE ORIGINAL DESIGN AND ADHERE TO 
THE CURRENT VERSIONS OF THE AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS AND THE 
TXDOT LRFD BRIDGE DESIGN MANUAL.  

ALTERNATE BRIDGE DESIGNS CAN DIFFER FROM THE ORIGINAL DESIGN ONLY BY TYPE OF 
GIRDER USED. DO NOT RAISE THE ROADWAY GRADE OR LOWER THE STRUCTURE BOTTOM 
CHORD ELEVATION TO ACCOMMODATE THE ALTERNATE GIRDERS. NO OTHER CHANGE TO THE 
ORIGINAL DESIGN IS ALLOWED EXCEPT AS NECESSARY TO ACCOMMODATE THE ALTERNATE 
GIRDERS. SUBSTRUCTURE RE-DESIGN MAY BE NECESSARY TO ACCOMMODATE THE ALTERNATE 
GIRDERS. NO ADDITIONAL COMPENSATION WILL BE MADE FOR THESE ALTERNATE DESIGNS OR 
FOR ANY INCREASE IN QUANTITIES REQUIRED TO ACCOMMODATE THE ALTERNATE DESIGNS, 
INCLUDING QUANTITIES PAID FOR UNDER OTHER ITEMS. 

ITEM 427 - SURFACE FINISHES FOR CONCRETE 

PROVIDE A SURFACE AREA I RUB FINISH UNLESS OTHERWISE APPROVED BY THE ENGINEER. 

ITEM 432 – RIPRAP 

CONCRETE RUBBLE GENERATED FROM DEMOLITION OF THE EXISTING BRIDGE MAY BE USED 
FOR STONE PROTECTION RIPRAP ON THE PROJECT WITH THE ENGINEER’S APPROVAL. 

ITEM 440 – REINFORCING STEEL 

ALL REINFORCING STEEL LOCATED IN APPROACH SLABS, ABUTMENTS, BRIDGE DECKS, TOP 
SLABS OF DIRECT TRAFFIC CULVERTS, AND CAPS SHALL BE GALVANIZED. MATERIALS 
CONFORMING TO ARTICLE 440.2.14 OR 440.2.15 AS REFERENCED IN SPECIAL PROVISION 440-004 
WILL BE ACCEPTABLE FOR USE. 

MECHANICAL COUPLERS TO BE USED ON THE PROJECT SHALL BE SAMPLED AND TESTED IN 
ADVANCE OF PLACEMENT. SCHEDULE SAMPLING A MINIMUM OF 30 CALENDAR DAYS IN 
ADVANCE OF THE SCHEDULED USAGE DATE TO ALLOW ADEQUATE TIME FOR TESTING BY THE 
ENGINEER. THE CONTRACTOR SHALL ASSEMBLE THREE MECHANICAL COUPLER ASSEMBLIES 
PER QUANTITY OF 500, PER PRODUCER, TYPE, MODEL, AND SIZE IN CONFORMANCE WITH THE 
MANUFACTURER’S ASSEMBLY INSTRUCTIONS IN THE PRESENCE OF THE ENGINEER. ASSEMBLE 
MECHANICAL COUPLER TEST SPECIMENS WITH THE SAME EQUIPMENT, TOOLS, AND METHODS 
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THAT WILL BE USED ON THE FINAL PRODUCT. PROVIDE COPIES OF REQUIRED “BUY AMERICA” 
DOCUMENTATION WITH EACH SAMPLE SUBMITTED FOR TESTING. 

ITEM 502 - BARRICADES, SIGNS, AND TRAFFIC HANDLING 

THE CONTRACTOR’S RESPONSIBLE PERSON FOR TCP COMPLIANCE SHALL BE AVAILABLE BY 
PHONE AND SHALL HAVE A RESPONSE TIME WITHIN 45 MINUTES. 

WORK WILL NOT BE ALLOWED ON BOTH SIDES OF THE ROAD AT THE SAME TIME UNLESS 
OTHERWISE APPROVED BY THE ENGINEER. 

ALL EQUIPMENT AND MATERIALS SHALL BE STORED OUTSIDE THE ROADWAY CLEAR ZONE. 

EQUIP ALL WORK VEHICLES WITHIN 30 FEET OF THE TRAVELED WAY WITH A FUNCTIONING 
AMBER STROBE LIGHT OR ROTATING BEACON VISIBLE FROM ALL DIRECTIONS. 

THE CONTRACTOR SHALL TAKE ACTION AT THE TIME OF RECEIPT OF THE BARRICADE 
INSPECTION IN ACORDANCE WITH THE DEFICICIENCY PRIORITY. MAKE CORRECTIONS WITHIN 1 
CALENDAR DAY FOR A PRIORITY 1 DEFICIENCY, OR WITHIN 7 CALENDAR DAYS FOR A PRIORITY 
2 DEFICIENCY.  THE ENGINEER MAY REQUIRE THE TEMPORARY SUSPENSION OF WORK WITHOUT 
SUSPENSION OF TIME CHARGES FOR FAILURE TO MAKE CORRECTIONS WITHIN THE 
APPROPRIATE TIME FRAMES.  

THE CONTRACTOR FORCE ACCOUNT “SAFETY CONTINGENCY” THAT HAS BEEN ESTABLISHED 
FOR THIS PROJECT IS INTENDED TO BE UTILIZED FOR WORK ZONE ENHANCEMENTS AND TO 
IMPROVE THE EFFECTIVENESS OF THE TRAFFIC CONTROL PLAN.  THESE ENHANCEMENTS WILL 
BE MUTUALLY AGREED UPON BY THE ENGINEER AND THE CONTRACTOR’S RESPONSIBLE 
PERSON IN WRITING.  THE ENGINEER MAY CHOOSE TO USE EXISTING BID ITEMS IF IT DOES NOT 
SLOW THE IMPLEMENTATION OR ENHANCEMENT. 

THE USE OF A PILOT CAR WILL BE REQUIRED FOR ONE-LANE, TWO-WAY TRAFFIC CONTROL. ONE-
LANE, TWO-WAY TRAFFIC CONTROL WILL NOT BE PAID FOR DIRECTLY BUT WILL BE 
CONSIDERED SUBSIDIARY TO ITEM 502. 

ITEM 506 – TEMPORARY EROSION, SEDIMENTATION, AND ENVIRONMENTAL CONTROLS 

THE ENGINEER MAY REQUIRE THE TEMPORARY SUSPENSION OF WORK WITHOUT SUSPENSION 
OF TIME CHARGES FOR FAILURE TO MAKE CORRECTIONS TO DEFICIENCIES NOTED ON FORM 2118 
WITHIN THE APPROPRIATE TIME FRAMES.  



Estimate & Quantity Sheet
CONTROLLING PROJECT ID 0925-21-009 DISTRICT Childress COUNTY Foard

HIGHWAY CR 329

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

ALT      BID CODE DESCRIPTION UNIT

0925-21-009

TOTAL EST. TOTAL
FINAL

A00128053

Foard

CR 329

EST. FINAL

100-6002 PREPARING ROW STA 4.000 4.000
110-6002 EXCAVATION (CHANNEL) CY 270.000 270.000
132-6003 EMBANKMENT (FINAL)(ORD COMP)(TY B) CY 750.000 750.000
150-6002 BLADING HR 5.000 5.000
164-6034 DRILL SEEDING (PERM) (RURAL) (SANDY) AC 0.500 0.500
164-6053 DRILL SEEDING (TEMP)(WARM OR COOL) AC 0.500 0.500
168-6001 VEGETATIVE WATERING MG 20.000 20.000
216-6001 PROOF ROLLING HR 4.000 4.000
247-6063 FL BS (CMP IN PLC)(TY A GR 3) (6") SY 1,220.000 1,220.000
314-6013 EMULS ASPH (EROSN CONT)(CSS-1H) GAL 968.000 968.000
401-6001 FLOWABLE BACKFILL CY 50.000 50.000
416-6002 DRILL SHAFT (24 IN) LF 180.000 180.000
420-6013 CL C CONC (ABUT) CY 21.600 21.600
422-6007 REINF CONC SLAB (SLAB BEAM) SF 1,446.000 1,446.000
425-6011 PRESTR CONC SLAB BEAM (4SB15) LF 356.000 356.000
432-6035 RIPRAP (STONE PROTECTION)(24 IN) CY 280.000 280.000
450-6006 RAIL (TY T223) LF 114.000 114.000
454-6021 TYPE A JOINT LF 64.000 64.000
496-6009 REMOV STR (BRIDGE 0 - 99 FT LENGTH) EA 1.000 1.000
496-6043 REMOV STR (SMALL FENCE) LF 1,400.000 1,400.000
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 6.000 6.000
506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 800.000 800.000
506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 800.000 800.000
506-6042 BIODEG EROSN CONT LOGS (INSTL) (18") LF 224.000 224.000
540-6002 MTL W-BEAM GD FEN (STEEL POST) LF 100.000 100.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 4.000 4.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 4.000 4.000
552-6003 WIRE FENCE (TY C) LF 1,470.000 1,470.000
552-6008 WIRE FENCE (WATER GAP) LF 50.000 50.000
658-6014 INSTL DEL ASSM (D-SW)SZ (BRF)CTB (BI) EA 6.000 6.000
658-6062 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2(BI) EA 12.000 12.000

4171-6001 INSTALL BRIDGE IDENTIFICATION NUMBERS EA 1.000 1.000
18 EROSION CONTROL MAINTENANCE:

CONTRACTOR FORCE ACCOUNT WORK (PART)
LS 1.000 1.000

SAFETY CONTINGENCY: CONTRACTOR FORCE
ACCOUNT WORK (PARTICIPATING)

LS 1.000 1.000

DISTRICT COUNTY

Report Generated By: txdotconnect_internal_ext Report Created On: Apr 23, 2024 5:00:27 PM

CCSJ SHEET

0925-21-009Childress Foard 5



Estimate & Quantity Sheet
CONTROLLING PROJECT ID 0925-21-009 DISTRICT Childress COUNTY Foard

HIGHWAY CR 329

DISTRICT COUNTY

Report Generated By: txdotconnect_internal_ext Report Created On: Apr 23, 2024 5:00:27 PM

CCSJ SHEET

0925-21-009Childress Foard



ROADWAY ITEMS
100 6002 110 6002 132 6003 150 6002 216 6001 247 6063 496 6009 496 6043 540 6002 540 6006 544 6001 552 6003 552 6008 658 6014 658 6062

PREPARING 
ROW

EXCAVATION
(CHANNEL)

EMBANKMENT 
(FINAL)(ORD 
COMP)(TY B)

BLADING PROOF ROLLING
FL BS (CMP IN 

PLC)(TY A GR 3) (6")

REMOV STR 
(BRIDGE 0 ‐ 99 FT 

LENGTH)

REMOV STR 
(SMALL FENCE)

MTL W‐BEAM GD 
FEN (STEEL POST)

MTL BEAM GD FEN 
TRANS (THRIE‐

BEAM)

GUARDRAIL END 
TREATMENT 
(INSTALL)

WIRE FENCE (TY C)
WIRE FENCE (WATER 

GAP)
INSTL DEL ASSM (D‐
SW)SZ (BRF)CTB (BI)

INSTL DEL ASSM (D‐
SW)SZ 

1(BRF)GF2(BI)

STA CY CY HR HR SY EA LF LF EA EA LF LF EA EA
STA. 98+50.00 TO STA 100+00.00 NORTH APPROACH 2 30 330 2 600 50 2 2 645 6
STA. 100+00.00 TO STA 100+45.00 BRIDGE 0.5 200 1 180 50 6
STA. 100+45.00 TO STA 101+95.00 SOUTH APPROACH 1.5 40 420 2 620 50 2 2 645 6

4 270 750 5 4 1220 1 1400 100 4 4 1470 50 6 12

BRIDGE ITEMS
401 6001 416 6002 420 6013 422 6007 425 6011 432 6035 450 6006 454 6021 4171 6001

FLOWABLE BACKFILL DRILL SHAFT (24 IN)
CL C CONC 
(ABUT)

REINF CONC SLAB 
(SLAB BEAM)

PRESTR CONC SLAB 
BEAM (4SB15)

RIPRAP (STONE 
PROTECTION)(24 

IN)
RAIL (TY T223) TYPE A JOINT

INSTALL BRIDGE 
IDENTIFICATION 

NUMBERS
CY LF CY SF LF CY LF LF EA

50 180 21.6 1446 356 280 114 64 1

SW3P ITEMS
164 6034 164 6053 168 6001 314 6013 506 6038 506 6039 506 6042

DRILL SEEDING (PERM) (RURAL) 
(SANDY)

DRILL SEEDING 
(TEMP)(WARM OR 

COOL)

VEGETATIVE 
WATERING

EMULS ASPH (EROSN 
CONT)(CSS‐1H) 
0.2 GAL/SY

TEMP SEDMT CONT 
FENCE (INSTALL)

TEMP SEDMT 
CONT FENCE 
(REMOVE)

BIOGRD EROSN 
CONT LOGS (18'' 
DIA) INSTALL

AC AC MG GAL LF LF LF

0.5 0.5 20 968 800 800 224

STA TO STA SECTION

PROJECT TOTALS
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  ESTIMATED QUANTITIES  
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C  TxDOT

REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

  EFC  LP     LJC  EFC  

                      

                      

        BEAVER CREEK       

           BRIDGE          

FILE:

0925 21 009 CR 329

FoardCHS

Division
Bridge

                

              

                 

                            

    November 2023   

ESTIMATED QUANTITIES

BID ITEM DESCRIPTION

BRIDGE ELEMENT

BID ITEM BID CODE 0401 6001 0416 6002 0420 6013 0422 6007 0425 6011 0450 6006 0454 6021 0496 6009

FLOWABLE

BACKFILL

DRILL SHAFT

(24 IN)

CL C CONC

(ABUT)

REINF CONC

SLAB (SLAB

BEAM)

PRESTR CONC

SLAB BEAM

(4SB15)

RAIL (TY T223) TYPE A JOINT

REMOV STR

(BRIDGE 0 -

99 FT LENGTH)

CY LF CY SF LF LF LF EA

2 - ABUTMENTS 50 180 21.6 1446 24.0

1 - 45.00' PRESTRESSED CONC. SLAB BEAM SPAN 356.00 90.0 64

OVERALL TOTALS: 50 180 21.6 1446 356.00 114.0 64 1

34



11/16/2023

35



0925 21 009 CR 329

Foard  CHS

p
w

:\
tx

d
o
t.

p
r
o
je

c
tw

is
e
o
n
li

n
e
.c

o
m

:T
X

D
O

T
5
\D

o
c
u
m

e
n
ts

�-
 C

H
S

\D
e
s
ig

n
 P

r
o
je

c
ts

\0
9
2
5
2
1
0
0
9
�-

 D
e
s
ig

n
\P

la
n
 S

e
t�

. 
B

r
id

g
e
\S

u
p
p
o
r
ti

n
g
 S

ta
n
d
a
r
d
s
\P

S
B

-
A

P
S

B
3
0
0
0
-
1
7
.d

g
n

Standard
Division
Bridge

DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

             TxDOT      

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

CONT              

F
I
L

E
:

D
A

T
E

:

January 2017  

 TxDOT TxDOT TxDOT

Length

Span

Loads

Shaft

Drilled

Loads

Pile

Vertical

Tons/DS Tons/Pile

4SB12 4SB154SB154SB12
Ft

50

45

40

35

30

25

57

53

48

43

71

67

62

57

51

46

34

32

29

26

43

40

37

34

31

28

Bar No. Size
Length 5 Weight

4SB154SB124SB154SB12

28

12

8

8

31

4

44

6

2

10

4

6

Reinforcing Steel Lb

CY

6

5

(Typ)

55

BARS F

2
'-

1
1
"

2'-6"
5"

2
'-

0
"

2'-0"

BARS LBARS V BARS wUBARS S BARS U

6
"

8"

S
B

1
5

3
'-

7
"

3
'-

4
"

S
B

1
2

8"
2'-2"

2
'-

1
"

2
'-

1
"

V

Roadway surface 

1
'-

1
"

H

4BACKWALL DETAIL

3
"

for joint type

See Bridge Layout 

backwall

Face of 

one lift to roadway surface.

backwall may be cast in

Note: At Contractor's option,

  (Without Approach Slab)

4SECTION A-A

 

cast with approach slab.

option, backwall may be

Note: At Contractor's

 (With Approach Slab)

H

2
"

(
T

y
p
)3

A

S

3"

2'-6"

1'-0"1'-3"

V

"2
18 

1
0
"

3
"

top of slab)

(Flush with

Approach slab

1
'-

1
"

2

"
Y

"
 -

 1
'-

1
"

2
'-

6
"

1

2

3

4

5

6

7

HL93 LOADING

3'-10"

1'-8"

6'-11"

5'-8"

7'-4"

7'-1"

9'-4"

4'-0"

31'-10"

6'-4"

2'-2"

33'-3"

4'-1"

1'-8"

6'-11"

5'-8"

7'-10"

7'-1"

9'-4"

4'-0"

31'-10"

6'-4"

2'-2"

33'-3"

10.4

2,043

10.8

2,066

ELEVATION ~ DRILLED SHAFT ABUTMENT

ELEVATION ~ PILING ABUTMENT

2
'-

6
"

9
"

U 

F

E

L

3"

(Typ)

Bars S Spa ~ 9" 9"

S AS 

V at 12" Max Spa

1
'-

1
"

(
T

y
p
)

L

E

2
"

H

U 

F

Bars S Spa ~ 9" 2'-0" 2'-0" 2'-0" 9"

S AS 

U 

F

E

L

2
'-

6
"

9
"

3"

(Typ)

V at 12" Max Spa

1
'-

1
"

(
T

y
p
)

2
"

H
E

F

U 

1'-6" 1'-6" 1'-6" 1'-6" 1'-6"

Max = 5'-3"

7 Spa at 9"

elevations

between cap 

Uniform slope 

elevations

between cap 

Uniform slope 

roadway surface

Parallel to

roadway surface

Parallel to

Slab Beam Spa

1'-0"

Earwall

1
'-

3
"

1
'-

0
"2

'-
6

"

1
'-

3
"

3
" 6

.0
0

0
'

(
T

y
p
)

(Typ)

1'-0"

Earwall

Pile Spa3.604'

3.031'

1'-0""2
1

1

4.021'

6.750'

4.021'

17.104'

4.021'

6.750'

4.020'4.021'

11.000'

17.104'

34.208'

4.021'4.021'

6.104'

3.031'

"2
1

1

"
2

1
8

 

1

of slab beam

Outside edge

� Outside slab beam

� Structure

� Outside slab beam

SHOWING DRILLED SHAFTS

PLAN
SHOWING PILES

LOADS

FOUNDATION

QUANTITIES

TABLE OF ESTIMATED

Max = 5'-6"

6 Spa at 11"

= 2'-0"
Max

at 4"
6 Spa

 

at 4"
6 Spa

 

= 2'-0"
Max Max = 5'-6"

6 Spa at 11"

6"

Max = 5'-3"

7 Spa at 9"

Max = 5'-3"

7 Spa at 9"

Max = 5'-3"

7 Spa at 9"

L

Drilled Shaft Spa

� Piles
� Drilled shafts or
Face of backwall &

cap elevation
Top of

cap elevation
Top of

� Bearing

cap elevation
Top of

of slab beam
Outside edge

� Bearing 

joint
Construction 

2" (Typ unless

otherwise noted)

3 Spa at 6" Max = 1'-6"

joint (Typ)
Construction 

joint (Typ)
construction
Permissible

joint (Typ)
Construction 

joint (Typ)
construction
Permissible

       spacing as required to avoid piles.
Note:  For piles larger than 16", adjust Bars S 

construction joint
Permissible

cap.  (Typ) 
adhesive.  Cast inside face of earwall perpendicular to 
beam and earwall.  Bond to earwall with an approved 

" preformed bituminous fiber material between slab 2
1

and 66 Lb reinforcing steel for 2 additional Bars H.
slab).  Without approach slab, add 1.2 CY Class "C" concrete 
Quantities shown are for one abutment only (with approach 

superstructure.
See Bridge Layout for beam type used in the

present.
See Bridge Layout to determine if approach slab is

grade.
Increase as required to maintain 3" from finished 

See Span Details for "Y".

shown on Span Details.
Top of cap elevations are based on section depths 

Cl "C" Conc (Abut)

"4
1Max = 4'-4 

"2
15 Spa at 10 

"4
1Max = 4'-4 

"2
15 Spa at 10 

Max = 2'-1 ¼"

"2
15 Spa at 5 

Max = 2'-1 ¼"

"2
15 Spa at 5 

GENERAL NOTES:
   Designed according to AASHTO LRFD Bridge Design 
Specifications.
   Designed for a normal embankment header slope 

   See Bridge Layout for header slope and foundation 
type, size, and length.
   See Common Foundation Details (FD) standard sheet 
for all foundation details and notes.
   See Concrete Riprap (CRR) standard sheet or Stone
Riprap (SRR) standard sheet for riprap attachment
details, if applicable.
   See applicable rail details for rail anchorage in 
wingwalls.
   These abutment details may be used with standard 
SPSB-30 only.

   Cover dimensions are clear dimensions, unless noted 
otherwise.
   Reinforcing bar dimensions shown are out-to-out of bar.

MATERIAL NOTES:
   Provide Class C concrete (f’c = 3,600 psi). 
   Provide Class C (HPC) concrete if shown elsewhere 
in the plans.
   Provide Grade 60 reinforcing steel. 

of 3:1 and a maximum span length of 50 feet.

112

14

83

68

237

43

275

36

66

43

6

1,060

119

14

83

68

253

43

275

36

66

43

6

1,060

3 Spa at 6" Max = 1'-6"

CAPBACKWALL

CORNER DETAILS

F

E

wU

L 

wH1

 wV

V

H A

A
S 

F

U

Bars A

Bars U

wH2

 wV

7

2"

6"

1
'-
1

"
a

t 
4

" 
M

a
x

3
 S

p
a

 

SECTION B-B

wU

wV

1'-0"

wH 
(Typ)

2"

3"

wU

6'-0"

 wVU

L

1'-2" 

WINGWALL ELEVATION
(Earwall not shown for clarity.)

Spa ~ 2"

Bars wV

top of slab
Flush with

roadway grade
Parallel to

5 Spa at 12" Max

"
2

1
2

 

1
'-
1

"

1
'-
1

"

"Y
" 

+
 2

"

2

4
"

� Bearing 

5
"

Construction joint

joint (Typ)
construction 
Permissible

wV

wU

wH2

wH1

V

U

S

L

H

F

E

A

wH1

wH2

#5

#4

#6

#6

#5

#6

#4

#6

#5

#4

#4

#11
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JOB

COUNTY

SECT
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 TxDOT TxDOT  TxDOT TxDOT

HIGHWAY

SHEET NO.

   

                         

     

C TxDOT

              

CONTApril 2019    

SHEET 1 OF 2

DETAIL "A"

Piling

group

1
'-

0
"

1

3

6

GREATER THAN COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

DRILLED SHAFT DETAILS

EQUAL TO COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

D
im

e
n

s
io

n

E
q
u
a
l

6

3

shown for clarity)

Column (reinf not

~
~

~

2
"
 E

n
d

C
o

v
e
r

3
" Drilled shaft

1

1
'-

0
"

1

2

~
~

~

1
'-

0
"

1
'-

0
"

1

4

6

a
n

d
 l

e
n

g
t
h

 o
f
 d

r
i
l
l
e
d

 s
h

a
f
t

~

DRILLED SHAFT DETAIL

INTERIOR BENT

OPTIONAL

~

~

F
o

r
m

 t
h

is
 p

o
r
ti

o
n

o
f
 d

r
i
l
l
e
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 s
h
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f
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a
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g
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 d
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a
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g
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 d

r
i
l
l
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a
f
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a
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d
 l

e
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g
t
h

 o
f
 d

r
i
l
l
e
d

 s
h

a
f
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3

(Concrete or steel H)

PILING DETAILS

L CapC

VERTICAL PILE BATTERED PILE

SHAFT FOOTINGS

AND MULTI-DRILLED

ABUTMENTS, WINGWALLS

S
e
e
 T

a
b
le

 o
f

P
il

e
 E

m
b

e
d

m
e
n

t

7

Pile Type

PILE EMBEDMENT

TABLE OF

STEEL H-PILING

ORIENTATION OF

ELEVATION SECTION B-B

1
'-

0
"

"4
3

PL 

~

Cut flange 45°

45°

"4
3

PL 

SECTION A-A

8
3
 

45°

Use when required.

FLANGE OR WEB

SECTION THRU

(
T

y
p
)

"
8

1
 

45 degrees (Typ)

" PL4
3

Bevel 

"
2

1
 

1
'-

0
"

"8
1
 

"2
1
 

STEEL H-PILE TIP REINFORCEMENT STEEL H-PILE SPLICE DETAIL

is required and for options to the details shown.

See Item 407 "Steel Piling" to determine when tip reinforcement

1

48" D.S.42" D.S.

1

3"3"

3
'-

6
"

4
'-

0
"

14 ~ #9
18 ~ #9

4

6

7

2
'-

6
"

3" 3
'-

0
"

3"

2
'-

0
"

3"

3"

1
'-

6
"

1
1

1 1

36" D.S.30" D.S.

24" D.S.18" D.S.

10 ~ #98 ~ #9

8 ~ #7
6 ~ #6

1

2

3

DRILLED SHAFT SECTIONS

vertical.

pile in group may be

battered back, one

which pile would be

group regardless of

piling at exterior pile

conflict with wingwall

If unable to avoid

ground

Finished

ground

Finished

ground

Finished

A

A

B

B

S
e
e
 T

a
b
le

 o
f

P
il

e
 E

m
b

e
d

m
e
n

t

7

Embedment Depth (Ft)

HP16 Steel

HP14 Steel

18" Sq Concrete

16" Sq Concrete

HP18 Steel

24" Sq Concrete

20" Sq Concrete

1'-0"

1'-6"

5

Shaft Sections

See Drilled

Shaft Sections

See Drilled

Shaft Sections

See Drilled

Shaft Sections

See Drilled

bid for drilled shafts.

included in unit price

Dowels are to be

same as column reinf).

Dowels (size and number

cap

Bent

Construction joint

joint

Construction

for additional details on concrete pile embedment.

See Prestressed Concrete Piling (CP) standard

a
n

d
 l

e
n

g
th

 o
f
 p

il
in

g

n
u

m
b

e
r
, 

ty
p

e
, 

s
iz

e

battered pile

Normal 3:12

30° skewed abutment)

(Showing plan view of a
shop or field weld.

weld metal (Typ),

Fill flush with

field weld

Shop or

backweld

and

Backgouge

S
e
e
 B

r
id

g
e
 L

a
y

o
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t 
f
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r
 n

u
m

b
e
r
, 

s
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S
e
e
 B

r
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g
e
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a
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b
e
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s
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S
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r
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g
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a
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o
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b
e
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s
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S
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 B

r
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f
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u
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b
e
r
, 

s
iz

e

S
e
e
 B

r
id

g
e
 L

a
y
o
u
t 

f
o
r

� Cap and piling � Cap and piling 

joint
construction
Permissible

01-20:  Added #11 bars to the FD bars.

Or as shown on plans.
  
1'-0" Min, unless shown otherwise on plans.
  
will be made if this option is used.
construction.  No adjustments in payment
method above the ground line prior to
diameter.  Obtain approval of the forming
drilled shaft diameter equals the column
This option can only be used when the
(as shown on the Bridge Layout), if approved.
bent caps for "H" heights of 6 ft and less
Drilled shafts may extend to the bottom of
  
#9 Bars = 2'-9"
#7 Bars = 2'-3"
#6 Bars = 1'-11"
Min extension into supported element:
  
#11 Bars = 4'-8"
#9 Bars = 3'-9"
#7 Bars = 2'-11"
Min lap with column reinf:
  
#9 Bars = 2'-3"
#7 Bars = 2'-0"
#6 Bars = 1'-11"
Min extension into supported element:
  
top and bottom).
#3 spiral at 6" pitch (one and a half flat turns
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BARS FD

TABLE OF FOOTING

QUANTITIES FOR

Weight

ONE 3 PILE FOOTING

ONE 4 PILE FOOTING

ONE 5 PILE FOOTING

30" COLUMNS

1'-7"

Reinforcing Steel

Class "C" Concrete

Reinforcing Steel

Reinforcing Steel

Class "C" Concrete

Class "C" Concrete

BARS FC

6"

3
'-

0
" F1

7
'-

6
"

 to 122
1

Batter 

3

L Structure

#7 Bars

#9 Bars

Lb

Lb

Lb

CY

CY

CY
2

'-
6

"

(
T

y
p
)

FIVE PILE FOOTING

PLAN

1'-9" 1'-9"2'-6"2'-6"

4'-3"4'-3"

8'-6"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

4
'-

3
"

4
'-

3
"

8
'-

6
"

FD

FCF1

F1

F2

4
"

(
T

y
p
)

FD

FOUR PILE FOOTING

1'-9" 1'-9"2'-0"2'-0"

3'-9"3'-9"

7'-6"

1
'-

9
"

1
'-

9
"

2
'-

0
"

2
'-

0
"

3
'-

9
"

3
'-

9
"

PLAN

FCF1

F1

F2

4
"

ELEVATION

3
'-

0
"

ELEVATION

6
FD

FC FC

F2

F1

F2

FD

3

 to 122
1

Batter  to 122
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Vertical

THREE PILE FOOTING
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FD
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(Typ)

3'-9" 3'-6"

7'-3"

1'-9" 1'-9"2'-6"

8
'-

6
"

2
'-

6
"

2
'-

6
"

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

2
'-

6
"

CL Column

to here

may be placed

option, concrete

At Contractor's

FCF1

F1

F2

F6

F5

F3

F4

4"

Vertical

3
'-

0
"

FC

6 FD

F1

F4

F3 F1

F2

F6

F5 F4

1'-3"

C

ELEVATION

"
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1
3

 

3

LengthSizeNo.Bar

#9

#4

#9

#9

#9

#4

#4

#4

8

12

4

4

8

6

6

11

Bar No. Size Length Weight

8

16

16

20

#9

#4

#8

#4

8

24

16

20

#9

#4

#9

#4

Bar No. Size Length Weight
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9
9 9

9
9

9
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8 8 8

GENERAL NOTES:

CONSTRUCTION NOTES:

DESIGNER NOTES:
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e
 E

m
b

e
d

m
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2
"

"
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2
"

"
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2
"

(Typ)

ground

Finished

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

C L
 B

e
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t

F2

F2

FD

FC

F6

F5

F4

F3

F2

F1

FD

FC

F2

F1

FD

FC

F2

F1

8'- 1"

3'- 6"

8'- 2"

6'- 11"

3'- 2"

6'- 11"

8'- 2"

3'- 2"

8'- 1"

3'- 6"

7'- 2"

7'- 2"

8'- 1"

3'- 6"

8'- 2"

8'- 2"

4.8

623

220

28

111

94

86

28

33

23

6.3

659

220

37

306

96

8.0

829

220

56

444

109

"
 ~

 #
7
 B
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s

2
1

5
'-

7
 

"
 ~

 #
9
 B

a
r
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2
1

6
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5
 

For 42" Dia and smaller columns.For 36" Dia and smaller columns. For 42" Dia and smaller columns.

T
o
p
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e
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f
B
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tt

 r
e
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f

T
o
p
 r

e
in

f

T
o
p
 r

e
in

f

B
o
tt

 r
e
in

f

B
o
tt

 r
e
in

f

F4

                                                     120 Tons/Pile with 42" Dia Columns

                                                     100 Tons/Pile with 36" Dia Columns

                                                      80 Tons/Pile with 30" Dia Columns

                                                      72 Tons/Pile with 24" Dia Columns

  Maximum allowable pile loads for the footings shown are: 

or exposed to salt water spray.

  Do not use the footings shown on this standard in direct contact with salt water

noise wall, barrier, or sign foundations without structural evaluation.

  Do not use the drilled shaft details shown on this standard for retaining wall,

  

  

  

  

  

  

  Designed according to AASHTO LRFD Bridge Design Specifications.

  

  

                                                    Uncoated or galvanized (#9) ~ 3'-9"

                                                    Uncoated or galvanized (#7) ~ 2'-11"

                                                    Uncoated or galvanized (#6) ~ 2'-6"

  Provide bar laps for drilled shaft reinforcing, where required, as follows:

  Galvanize reinforcing if shown elsewhere in the plans.

  Provide Grade 60 reinforcing steel.

  Provide Class C Concrete (f'c = 3,600 psi), unless shown otherwise.

unless shown otherwise.

  Drive piling under abutment wingwalls to a minimum resistance of 10 Tons/Pile

unless shown otherwise.

  See Bridge Layout for foundation type required. Use these foundation details

"
 ~

 #
1
1
 B

a
r
s

2
1

7
'-

4
 

2'-0" #11 Bars

01-20:  Added #11 bars to the FD bars.

as needed to match column reinforcing.

Adjust FD quantity, size and weight

 

top of the bottom reinforcing mat.

column reinforcing.  Tie FD bars to the

Number and size of FD bars must match

 

of piling.

See Bridge Layout for type, size and length

 

Or as shown on plans.

 

1'-0" Min, unless shown otherwise on plans.

 

  #11 Bars = 4'-8"

  #9 Bars = 3'-9"

  #7 Bars = 2'-11"

Min lap with column reinforcing:
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SIGN NOTES:

Type B or C Sheeting

SHEETING REQUIREMENTS

Sign Face MaterialColorUsage

Type B or C Sheeting

White

Black

Background

BRIDGE IDENTIFICATION SIGN

6
"

"
2

1
1

 

4'-0"

R

"
83

0

4

Concrete Structure

Embed

" Max2
1

1 

1" Min

ANCHOR DETAIL

2

4

BRIDGE SIGN LOCATIONS

DETAIL "A"

ELEVATION

1

1

1

1

1

1See Detail "A"

culvert (Typ).

Each end of

1

1

2

3

3
"

"
2

1
1

 

3" 3"

TxDOT

Letters and Symbols

3'-0" Min

BRIDGE CLASS CULVERT SIGN PLACEMENT

3

3

4

Bridge

Begin

Bridge

End

Structures." Each sign weighs 28 lbs.

signs and anchors are paid under Item 442, "Metal for

to the bridge. For installations on existing structures, the

  For new construction, the signs and anchors are subsidiary

  Do not install anchors sections of members under tension.

published installation instructions. 

on plans and in accordance with the anchor manufacturer's

Engineer prior to beginning work. Install anchors as shown

pedestrian walkways. Submit proposed installation method to

the Engineer. Avoid placement of sign over travel lanes and

  Prior to installation, obtain approval of sign locations from

existing reinforcement and/or strands.

  Prior to hole drilling, locate rebar to ensure clearing of

bodies and expansion wedges.

in marine environments, provide both stainless steel anchor 

zinc-plated carbon steel or stainless steel. For application

wedges are not allowed. Anchor bodies can be either

wedges. Anchors manufactured with carbon steel expansion

  Use anchors manufactured with stainless steel expansion

uncracked concrete.

expansion anchors that are only approved for use in

included in the ICC-ES approval list; and do not use

adhesive anchors; do not use expansion anchors that are not

  Unless otherwise approved by the Engineer: do not use

for Concrete Anchors.

maintained on the ICC-ES website under Division 031600

Evaluation Report number. The approval status must be

Provide anchor products that have a designated ICC-ES

International Code Council, Evaluation Service (ICC-ES).

are approved for use in cracked concrete by the

  Use torque controlled mechanical expansion anchors that

spring-lock washer each.

with one hex head nut, one flat washer, and one helical

" diameter stainless steel expansion anchors4
1

  Provide 

DMS-8300 and the sheeting requirements shown in the table.

  Provide sign face materials that meet the requirements of

0.080" that meet the requirements of DMS-7110.

  Provide aluminum sign blanks with a minimum thickness of

shown.

thereto. Provide a balanced appearance when spacing is not

conforming with the SHSD, and any approved changes

  Provide lateral spacing between letters and numerals

symbols.

  Use the Clearview Alphabet CV-2W for the letters and

Sign Designs for Texas (SHSD). 

Standard sign designs can be found in the Standard Highway

~

with  hex nut, washer, and spring-lock washer.

" Diameter stainless steel expansion anchor4
1

these signs may be omitted. 

If adjacent bridges are less than 2 feet apart,

concrete beams.

Alternate sign placement location for exterior 

Bridge identification sign location

PLAN

Bridge

EndBridge

Begin

PLAN

~

Rail

NBIS

NBIS      

BRIDGE IDENTIFICATION
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 TxDOT TxDOT  TxDOT 

BARS D(#6)

Slab beam length minus 3"

BARS M(#4)

"
4

1
3
'-

7
 

2'-0"

M

N

C

H

U

ELEVATION

D

5

1

Slab beam length

"
4

3
3
'-

1
1
 

"4
3Bars H Spa ~ 4 

M

N

H

C

U

PART PLAN

0

U

"2
1Bars C1 ~ 2 

PART SKEW PLAN

M1

N1

C1

= 1'-8"

D

= 1'-6"

H

H

D

C

H

6
6

Bars N Spa

as shown

Match Bars C

"2
1Bars C1 ~ 2 

= 1'-8"

3 Eq Spa

(Showing 0 over 0° to 15° Skew)

"A" = 1.5' + 1.83' TAN 0

3 Eq Spa = "A"

BARS H(#4) BARS M1(#4)

2'-0"

"
4

1
3
'-

7
 

"4
1

3
'-

7
 

C
O
S
 
0

C
O
S
 
0

00

1
'-

3
"

"
4

1
3
'-

7
 

2'-0"

BARS M2(#4)

M2

0

6"

"2
1Bars C1 ~ 2 

U D

PART SKEW PLAN

H

H

N1

C1

= 1'-8"

C

6

"2
1Bars C1 ~ 2 

= 1'-8"

6 Eq Spa

(Showing 0 over 15° to 30° Skew)

"B" = 3' + 1.83' TAN 0

6 Eq Spa = "B"

4

BEAM PROPERTIES
2

4

716.2

746

7.50

13,429

7.50

BARS U(#5)

2'-0"

BARS C(#4)

2'-9"

C C

1
'-

3
"

"4
33'-11 

D

SECTION

END MAT REINFORCING

2

5
"

B
a
r
 M

M
N

Bottom strands Bottom strands 33

5
"

5
"

U

1'-4" 1'-4" Bars U"4
31'-3 

C

HH

(
T

y
p
)

2
"

6" (Typ)-
+

"
2

1
1

 

"2
13 

ELEVATION OF BLOCKOUT 6

2'-0"

Bars H not shown for clarity.

BARS N(#4)

"2
11'-10 

2'-9"

BARS C1(#4) BARS N1(#4)

COS 0

"2
11'-10 

COS 0

HL93 LOADING

inverted-T stem

or face of

� interior bent
Face of backwall,

5 Spa at 4" Max = 1'-8"

3 Spa at 6" Max Spa at 12" Max

required
where
blockout
Lip of

required
where
blockout
Lip of

required
where
blockout
Lip of

Spa at 12" Max Spa at 12" Max

Bars C Bars C

Spa at 12" Max 5 Spa at 4" Max 5 Spa at 4" Max
Max Spa
H at 12"

Max Spa
H at 12"

5 Spa at 4" Max 5 Spa at 4" Max

~

~

~

~

~ ~

2
"

"
2

1
1

 

(Typ)

" 2
11 

slab beam
End of

Weight       lb/ft

I               in

Y bott          in

Y top           in

Area            in

6

3

2

1

4

5

of bar.
  Reinforcing bar dimensions shown are out-to-out
noted otherwise.
  Cover dimensions are clear dimensions, unless

GENERAL NOTES:

"
2

1
1
1
 

"
4

1
1
0
 

"
2

1
1
1
 

"
2

1
1
1
 

"
2

1
1
1
 

"2
16 

"4
1

3
'-4
 

~

~

~ ~

~ ~

3
"

D

Bars C Spa ~ 2"

See PSBEB standard

Bar M ~ 2"

for actual direction.
  Details are drawn showing right forward skew.  See Bridge Layout

" radius.4
3" or round to a 4

3  Chamfer all exposed corners 

30 degrees.
  These details can be used for any skew angle up to a maximum of
be substituted for bars C and D if approved by the Engineer.
  An equal area of welded wire reinforcement (WWR) (ASTM 1064) may
  Provide Grade 60 reinforcing steel.
in the plans.
  Provide Class H concrete.  Provide Class H (HPC) if shown elsewhere
  Designed according to AASHTO LRFD Bridge Design Specifications.

joint anchorage.
expansion joint (SEJ) locations to accommodate
Blockout required at armor joint (AJ) and sealed
 
inverted-T stem.
must be vertical at abutment backwall and
90° at conventional interior bents.  End of beam
 
Assumes 150 pcf weight density of concrete.
 
See sheet PSBND or PSBSD for strand locations.
 
Adjust bars M vertically to avoid strands.
 
See End Mat Reinforcing detail.
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GENERAL NOTES:

W L

7"14"

T

 2" 

2One-Pad (Ty SB1-"N") Two-Pad (Ty SB2-"N") 2

W L

7"7"

T

 2" 

  (2) Skews less than or equal to 30°.

      span is not more than 50'.

      not less than 25' and the maximum

      where the minimum span length is

  (1) All one, two and three span units

 

following conditions:

Pad sizes shown are applicable for the
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tapered elastomeric top layers.

and minimum thickness criteria for

may be sloped to satisfy maximum

the pad, except the top laminate(s)

parallel to the bottom surface of

Place 0.105" thick steel laminates

HL93 LOADING

or at interior bent)

(At abutment or inverted-T cap (At abutment or inverted-T cap)

� Interior bent

(ALL PRESTR CONC SLAB BM TYPES)
BEARING PAD DIMENSIONS

TABLE OF

� Bearing

� of interior bent
or inverted-T stem or
Face of abutment backwall

Bearing pad

� Slab beam

� Bearing

Bearing pad

� Slab beam

or inverted-T stem
Face of abutment backwall

� Bearing

Bearing pad

� Slab beam

or � of interior bent
or inverted-T stem
Face of abutment backwall

� Slab beam

� Bearing

� Slab beam

or inverted-T stem
Face of abutment backwall

� Slab beam

� Bearing

or at interior bent)
(At abutment or inverted-T cap (At abutment or inverted-T cap)

� Bearing

� interior bent

"
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ELASTOMERIC BEARING PAD
LAMINATED

Place two bearing pads at back station beam end.
Place one bearing pad at forward station beam end.

PLACEMENT AND BEAM END DIAGRAMS
ELASTOMERIC BEARING PAD

Bearing pad
Bearing pad

Bearing pad

 
Locate permanent mark here.
 
 
               IN/IN.
vary from plan beam slope by more than
Fabricated pad top surface slope must not
           (etc.)

" taper)4
1           N=2, (for  

" taper)8
1           N=1, (for  

Examples:  N=0, (for 0" taper)
increments) in this mark.

"8
1value of "N" (amount of taper in  

high side.  The Fabricator must include the
tapered pads, locate BEARING TYPE on the
Indicate BEARING TYPE on all pads.  For
 
layers.
shown are for elastomer only, on tapered
Maximum and minimum layer thicknesses

"Prestressed Concrete Slab Beams".
bearings must be included in unit price bid for
  Cost of furnishing and installing elastomeric
the Engineer.
of the bearing layout is to be provided to
accordance with the bearing layout.  A copy
Permanently mark each bearing in
developed by the bearing fabricator.
and orientation of all bearings must be
  A bearing layout which identifies location
  Shop drawings for approval are required.
up to 30°.
  These details accommodate skew angles

or interior bent cap
or inverted-T stem
Face of abutment cap

or inverted-T stem
Face of abutment cap

Face of interior bent cap

or interior bent cap
or inverted-T stem
Face of abutment cap

or inverted-T stem
Face of abutment cap

Face of interior bent cap
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for rail anchorage.

See rail standard

anchorage bars.

Example of rail

Slab Beam into rail is maintaned.

only if required projection
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Rail anchorage bars
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CAST-IN-PLACE ANCHORAGE OPTION

(Showing typical concrete rail anchorage)

TYPICAL CONCRETE RAIL ANCHORAGE

PART SPAN ELEVATION SECTION

RAILS AT EXPANSION JOINTS

PLAN OF CONCRETE

R
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l
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te
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t

of slab.

Outside edge

abut wingwall

of slab or

Outside edge

Traffic side of rail

8

9

9

"
4

1
8

 

"
 M
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2

1
3

 

anchor bolts on exterior beams only.

bars H where bar conflicts with

Bend or cut and remove portion of

T631LS & T631 RAIL ANCHORAGE PLACEMENT

5
"

C-I-P Anchor Bolt".

See "T631LS & T631 Rail

" Dia anchor bolts.8
5L 

C-I-P ANCHOR BOLT
T631LS & T631 RAIL

~

Slab Beam

~

Slab Beam

~

Slab Beam

� Concrete rail footprint

expansion joint
� Concrete rail

joint
expansion
� Slab

nut (ASTM A563).
placed under heavy hex
regular lock washer
(ASTM F436) and one
hardened steel washer
Gr A325 or A449) with one
anchor bolt (ASTM F3125

" Dia heavy hex head8
5� 

ADHESIVE ANCHORAGE OPTION

(ASTM A563).  See "Material Notes" for installation.
regular lock washer placed under each heavy hex nut
rods with one hardened steel washer (ASTM F436) and one

" Dia ASTM A193 Gr B7 or F1554 Gr 105 fully threaded8
5� 

4

5

6

7

8

9

MATERIAL NOTES:

GENERAL NOTES:

  Cover dimensions are clear dimensions, unless noted otherwise.

CONSTRUCTION NOTES:

concrete rail, as shown.

" preformed bitumuminous fiber material under2
1Cross-hatched area must have 

  
joint, � rail footprint and perpendicular to slab outside edge.
Location of rail expansion joint must be at the intersection of � slab expansion
  
                                30° Skew: 1'-3" (acute corner only)
not be less than 9", except:  15° Skew: 1'-0" (acute corner only)
Distance from end of top outside edge of slab to center of first bolt group can
  
two coats of zinc-rich paint conforming to the Item 445 "Galvanizing".

" must be cut off and painted with2
1bolt projection above nuts of more than 

must be increased accordingly.  After posts have been set and bolts tightened,
due to beam camber.  If slab thickness on span details exceed 7", bolt length
Excess bolt length has been provided to accommodate a variable slab thickness
  
Place additional (#5) longitudinal bar.
   
See rail standard for projection from finished grade or top of sidewalk.
  
raised sidewalk.

".  Adjust bar length for a4
1Bar length shown on rail standard, minus 1 

  
this sheet.
with an adhesive anchor system or cast-in-place anchor bolts shown on
Replace cast-in-place anchor bolts shown on T631LS and T631 Rail standard
  
Cast-in-place slab thickness varies due to beam camber (5" minimum).

03-18: Updated adhesive anchor notes.

  See rail standards for approved speed restrictions, notes and details not shown.
C412, PR11, PR22 and PR3 rails on slab beam bridges.
  This standard does not provide details for Type T221P, T224, T80HT, T80SS,
not apply to median barriers.
  This standard may require modification for interior rails.  This standard does
concrete slab.
  This standard is for use with structures with a 5" minimum cast-in-place
  Designed in accordance with AASHTO LRFD Bridge Design Specifications.
  
   
reinforcement is epoxy coated or galvanized.
  Epoxy coat or galvanize reinforcing steel shown on this standard if rail
size, drilling, and clean out, must be in accordance with Item 450, “Railing.”
load to the Engineer for approval prior to use.  Anchor installation, including hole
published literature showing the proposed anchor adhesive's ability to develop this
must be accounted for).  Submit signed and sealed calculations or the manufacturer’s
a nominal bond strength in tension of a single anchor, Na, of 8 kips (edge distance

".  Anchor adhesive chosen must be able to achieve4
3anchor embedment depth is 4 

wingwall using a Type III, Class C, D, E, or F anchor adhesive.  Minimum adhesive
to ASTM A563 requirements.  Embed fully threaded rod into slab and/or abutment
and one regular lock washer placed under each heavy hex nut.  Nuts must conform
or F1554 Gr 105 fully threaded rods with one hardened steel washer (ASTM F436)

" Dia ASTM A193 Gr B78
5  Adhesive anchors for T631LS and T631 Rail must be 

" minimum.2
1must conform to ASTM A563 requirements.  Embed anchor bolts 4 

washer (ASTM F436) and one regular lock washer placed under heavy hex nut.  Nuts
hex head anchor bolts (ASTM F3125 Gr 325 or A449) with one hardened steel

" Dia heavy8
5  Cast-in-place anchorage system for T631LS and T631 Rail must be 

  Provide Grade 60 reinforcing steel.
  Galvanize all steel components of steel rail system.
  
  
from testing as directed.
capacity if any of the tests do not meet the required test load.  Repair damage
per 100 anchors installed.  Perform corrective measures to provide adequate
  Test adhesive anchors in accordance with Item 450.3.3, “Tests”.  Test 3 anchors
provide minimum cover shown on standard rail detail sheets.
  Rail anchorage bars may be field bent as required to clear rail reinforcing or
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END

PRESTRESSING STRANDS

OPTIONAL DESIGN

STRUCTURE

CONCRETE

STRGTH

(in) (in) (in) (in)(ksi)

fpu

NO.

TOTAL

DESIGNED BEAMS (STRAIGHT STRANDS)

STRGTH

COMP

28 DAY

MINIMUM

(ksi)

f'c3 6 9 12 15TOTAL

(ft from end)

DE-

BONDED

DEB

NO.

TOT

BOTTOM

FROM

DIST

PATTERN

STRAND

STD

NON-

(ksi)

f'ci

STRGTH

RELEASE

1 L
(SERVICE I)

(TOP C)

STRESS

COMP

LOAD

DESIGN

L
(SERVICE III)

(BOTT C)

STRESS

TENSILE

LOAD

DESIGN

(STRENGTH I)

CAPACITY

MOMENT

ULTIMATE

MINIMUM

REQUIRED

ShearMoment

2

FACTOR

DISTRIBUTION

LIVE LOAD

 DEBONDED TO

NUMBER OF STRANDS

1

2

HL93 LOADING

January 2017  

  SRW  BMP    SFS  SDB  

LENGTH

SPAN

DESIGN NOTES:

FABRICATION NOTES:

(ft)

DEBONDED STRANDS PER ROW

STRANDS

NO. OF

Portion of full HL93.

  

Optional designs must likewise conform.

  

    Tension = 0.24    f'ci

  

    Compression = 0.65 f'ci

  

Based on the following allowable stresses (ksi):

fct (ksi) fcb (ksi) (kip-ft)

SERVICE IIISTRENGTH I

Inv Opr Inv

 SB12 BEAM

24' ROADWAY

25 ALL 5SB12 8 0.6 270 3.50 0 2.5 8 0 0 0 0 0 0 4.000 5.000 0.914 -1.217 448 0.450 0.450 1.40 1.82 1.71

30 ALL 5SB12 10 0.6 270 3.50 0 2.5 10 0 0 0 0 0 0 4.000 5.000 1.292 -1.685 530 0.450 0.450 1.25 1.62 1.29

35 ALL 5SB12 14 0.6 270 3.50 0 2.5 14 0 0 0 0 0 0 4.000 5.000 1.730 -2.219 675 0.450 0.450 1.33 1.73 1.23

40 ALL 5SB12 18 0.6 270 3.50 0 2.5 18 0 0 0 0 0 0 4.000 5.000 2.218 -2.796 820 0.440 0.440 1.34 1.74 1.12

 SB15 BEAM

24' ROADWAY

25 ALL 5SB15 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 0.725 -0.897 551 0.450 0.450 1.77 2.29 2.41

30 ALL 5SB15 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 1.020 -1.244 574 0.450 0.450 1.23 1.59 1.45

35 ALL 5SB15 10 0.6 270 0 2.5 10 0 0 0 0 0 0 4.000 5.000 1.361 -1.640 708 0.450 0.450 1.15 1.49 1.14

40 ALL 5SB15 14 0.6 270 0 2.5 14 0 0 0 0 0 0 4.000 5.000 1.739 -2.068 864 0.440 0.440 1.32 1.71 1.19

45 ALL 5SB15 18 0.6 270 2 2.5 18 2 2 0 0 0 0 4.000 5.000 2.179 -2.574 1054 0.440 0.440 1.34 1.73 1.08

50 ALL 5SB15 24 0.6 270 8 2.5 24 8 4 4 0 0 0 4.000 5.000 2.680 -3.153 1276 0.440 0.440 1.33 1.72 1.11

 SB12 BEAM

28' ROADWAY
25 ALL 5SB12 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 0.903 -1.184 444 0.430 0.430 1.47 1.91 1.80

30 ALL 5SB12 10 0.6 270 0 2.5 10 0 0 0 0 0 0 4.000 5.000 1.276 -1.639 508 0.430 0.430 1.32 1.71 1.37

35 ALL 5SB12 12 0.6 270 0 2.5 12 0 0 0 0 0 0 4.000 5.000 1.708 -2.159 647 0.430 0.430 1.18 1.53 1.02

40 ALL 5SB12 18 0.6 270 0 2.5 18 0 0 0 0 0 0 4.000 5.000 2.200 -2.744 799 0.430 0.430 1.37 1.78 1.17

 SB15 BEAM

28' ROADWAY

25 ALL 5SB15 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 0.716 -0.874 529 0.430 0.430 1.85 2.40 2.53

30 ALL 5SB15 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 1.007 -1.212 570 0.430 0.430 1.29 1.67 1.53

35 ALL 5SB15 10 0.6 270 0 2.5 10 0 0 0 0 0 0 4.000 5.000 1.343 -1.598 680 0.430 0.430 1.21 1.57 1.22

40 ALL 5SB15 14 0.6 270 0 2.5 14 0 0 0 0 0 0 4.000 5.000 1.725 -2.032 842 0.430 0.430 1.36 1.76 1.24

45 ALL 5SB15 18 0.6 270 2 2.5 18 2 2 0 0 0 0 4.000 5.000 2.149 -2.508 1013 0.420 0.420 1.41 1.82 1.16

50 ALL 5SB15 22 0.6 270 6 2.5 22 6 4 2 0 0 0 4.000 5.000 2.643 -3.073 1227 0.420 0.420 1.33 1.72 1.01

 SB12 BEAM

30' ROADWAY

25 ALL 4SB12 6 0.6 270 0 2.5 6 0 0 0 0 0 0 4.000 5.000 0.904 -1.187 341 0.340 0.340 1.38 1.79 1.67

30 ALL 4SB12 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 1.277 -1.646 407 0.340 0.340 1.32 1.71 1.37

35 ALL 4SB12 10 0.6 270 0 2.5 10 0 0 0 0 0 0 4.000 5.000 1.711 -2.169 518 0.340 0.340 1.24 1.60 1.08

40 ALL 4SB12 14 0.6 270 0 2.5 14 0 0 0 0 0 0 4.000 5.000 2.205 -2.758 640 0.340 0.340 1.34 1.73 1.11

 SB15 BEAM

30' ROADWAY

25 ALL 4SB15 6 0.6 270 0 2.5 6 0 0 0 0 0 0 4.000 5.000 0.723 -0.888 431 0.350 0.350 1.69 2.19 2.32

30 ALL 4SB15 6 0.6 270 0 2.5 6 0 0 0 0 0 0 4.000 5.000 1.017 -1.231 438 0.350 0.350 1.16 1.50 1.37

35 ALL 4SB15 8 0.6 270 0 2.5 8 0 0 0 0 0 0 4.000 5.000 1.346 -1.605 545 0.340 0.340 1.21 1.57 1.21

40 ALL 4SB15 12 0.6 270 0 2.5 12 0 0 0 0 0 0 4.000 5.000 1.729 -2.043 675 0.340 0.340 1.47 1.91 1.38

45 ALL 4SB15 14 0.6 270 2 2.5 14 2 2 0 0 0 0 4.000 5.000 2.166 -2.542 823 0.340 0.340 1.33 1.73 1.06

50 ALL 4SB15 18 0.6 270 4 2.5 18 4 2 2 0 0 0 4.000 5.000 2.665 -3.115 998 0.340 0.340 1.32 1.71 1.02
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 1-21: Added load rating.

working outward, with debonding staggered in each row.

symmetrically about the vertical centerline.  Increase debonded lengths

  Do not debond strands in position "A". Distribute debonded strands

  3) Space strands as equally as possible across the entire width.

  2) Place strand symmetrically about vertical centerline of beam.

  1) Locate a strand in each "A" position.

then row "4.5". Place strands within a row as follows:

system unless a non-standard strand pattern is indicated. Fill row "2.5",

  Locate strands for the designed beam as low as possible on the 2" grid

dated by a Professional Engineer registered in the State of Texas.

optional design submittals and shop drawings must be signed, sealed and

either the designed beam or an approved optional beam design.  All

  When shown on this sheet, the Fabricator has the option of furnishing

  Strand debonding must comply with Item 424.4.2.2.2.4.

  Full-length debonded strands are not permitted in positions "A" and "B".

  Use low relaxation strands, each pretensioned to 75 percent of fpu.

  Provide Grade 60 reinforcing steel.

  Provide Class H concrete.

  

  

relative humidity of 60 percent. Optional designs must likewise conform.

  Prestress losses for the designed beams have been calculated for a

AASHTO Manual for Bridge Evaluation.

  Load rated using Load and Resistance Factor Rating according to

  Designed according to AASHTO LRFD Bridge Design Specifications.

FACTORS

LOAD RATING
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DEAD LOAD

BAR TABLE
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"A
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� Span
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DETAIL "A"

Cast-in-place slab

slab beam
Top of

rest on tops of beams.
Slab forms may not
Form slab to here.

slab beam
Top of

adhesive as required.
Secure with compatible
may be used as form.
larger than joint)
Backer rods (25%

 

 
 

~ ~

CONTINUOUS SLAB DETAIL

Bars A
3" 3"

Cast-in-place slab

approved by the engineer.)
Lock, or equal as
Cap, Zip Strip, Stress
joint former (Stress

" vinyl or plastic2
11 

" Groove4
3 

beam
Slab

� Bent

through joint.
continuous
Bars T are

Face of backwall or � bent Face of backwall or � bent

� Bearing

Sym about

GENERAL NOTES:
  Designed according to AASHTO LRFD Bridge Design Specifications.
  Two- or three-span units, with slab continuous over interior bents, 
may be formed with the details shown on this sheet.
  See applicable rail details for rail anchorage in slab.
  This standard does not support the use of transition bents.

  Cover dimensions are clear dimensions, unless noted otherwise.

MATERIAL NOTES:
  Provide Class S concrete (f’c = 4,000 psi).
  Provide Class S (HPC)  concrete if shown elsewhere in the plans.
  Provide Grade 60 reinforcing steel. 
  Provide bar laps, where required, as follows:
                  Uncoated ~ #4 = 1’-7”

                     ~ #5 = 2’-0”
             Epoxy coated ~ #4 = 2’-5”

                     ~ #5 = 3’-0”
  Deformed welded wire reinforcement (WWR) (ASTM A1064) of equal 
size and spacing may be substituted for Bars A or T unless noted 

otherwise.    

 

35

30

45

40

25

4,500 

4,050 

3,150 

3,600 

803

50

964

 396.00

Lb

 236.00

 196.00

Ft SF

TABLE OF ESTIMATED QUANTITIES

1,446

 316.00

1,606

 356.00

1,285

2,700

2,250

 276.001,124

4

 

4 

 396.00

 356.00

1

LF

INT BT
TO

ABUT

 

LENGTH
SPAN

 

 

2

4

 316.00

ABUT
TO

ABUT

 196.00
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STEEL
REINF
TOTAL

 196.00

LF

 276.00

 236.00

 396.00
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 356.00

 316.00

BEAM)
(SLAB 
SLAB

CONCRETE
REINF

(4SB12 OR 4SB15)
SLAB BEAM

PRESTR CONC

~

~

~ ~

TYPE A JOINT DETAIL

Backer rod

or abutment backwall
approach slab,
Cast-in-place slab,

7

8

" R4
1Tool 

"
2

1
 

"
2

1
 

material
bituminous fiber
1" preformed

Cast-in-place slab

9

1"

Silicone sealant

may vary. Adjust based on field verification.
shown are theoretical and actual dimensions
slab only (E  = 5,000 ksi). Calculated deflections 
NOTE:  Deflections shown are due to concrete 

Superstructures".
feet. Type A joints are subsidiary to Item 422, "Concrete 
A expansion joints, the maximum distance between joints is 100
See Bridge Layout for expansion joint locations. If using Type 
  
Engineer to determine allowable hours for sealant application.
when ambient temperature is between 55°F and 85°F and rising.  
Class 7 silicone sealant that conforms to DMS-6310.  Install 

permitted. Top of backer rod must be convex as shown.
multiple pieces to create a backer rod cross section is not 

" backer rod must be compatible with joint sealant.  Use of 4
11 

cross-slopes within the structure.
This standard does not provide for changes in roadway 
  
continuous through Joint.  See "Continuous Slab Detail".
Where slab is continuous over Interior Bents, Bars T are 
  
Fabricator will adjust beam lengths for beam slopes as required.
  
Contractor will adjust these values for any vertical curve.
5" cast-in-place concrete slab and a constant grade.  The 
Based on theoretical beam camber, dead load deflections of 
  
factor of 2.8 Lbs/SF.
Reinforcing steel weight is calculated using an approximate 
  
SB15 beams within the same structure.
These standards do not provide for the use of both SB12 and 
See Bridge Layout for beam type used in the superstructure. 
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ELEVATION

See Layout for limits
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1
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1

2"

CAP OPTION A CAP OPTION B

joint sealer

side of wingwalls with

along ends of cap and

Plug ends and seal joint

DETAIL C

See Detail C

with joint sealer

or wingwall and seal

Nail flashing to cap

SECTION B-B
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1'-0"

abut cap

Face of

(when specified)

Granular material

or as directed by the Engineer

of granular material under riprap only

placed continuously along periphery 

Loose graded gravel or crushed stone

protection riprap is greater than 18".

riprap. Omit toewall when thickness of

is located adjacent to limits of stone

Provide toewall when shoulder drain

as required

Toewall,

shoulder drains.

  See elsewhere in plans for locations and details of

thickness of riprap specified.

and construction details. See Layout for limits and

  Refer to Item 432, "Riprap" for stone size and gradation,

span, box beam, or slab beam bridges.

for beam/slab type bridges and 1'-6" for slab

as directed by the Engineer.  Provide 9" Min

Top of cap to top of riprap dimension varies

Protection Thickness

Type R, Type F, Common
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FIGURE 1 ~ TYPE R STONE RIPRAP FIGURE 2 ~ TYPE F STONE RIPRAP FIGURE 3 ~ TYPE F STONE RIPRAP

FIGURE 4 ~ COMMON STONE RIPRAP FIGURE 5 ~ PROTECTION STONE RIPRAP
April 2019    

bedding material

Filter fabric or

protection

Riprap stone
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Length

MOUNDED TOE

EXTENDED ROCK FILLED TRENCH

PROTECTION STONE RIPRAP TOE OPTIONS

dry or grouted dry or mortared grouted

dry or grouted

Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.

the layout.

List Stone Protection as size (XX inch) and thickness (YY inch) on

values if this option is used.

"Y" and Height need to be defined.  See layout or detail sheet for

2 times the riprap thickness.

Minimum toe depth is the larger of the maximum scour depth or

in plans.  See Layout for thickness of bedding material.

Provide bedding material instead of filter fabric if shown elsewhere
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c

for payment

End of Bridge Rail

5'-0"

Wingwall

Abutment

Limits of

Same as slab 

joint opening

Same as slab 

joint opening

1'-0"

Concrete Panel Length

2'-0"3'-0"

6'-0" Opening 6'-0" Opening

Abut Bkwl

Face of

" Min4
1

" Max4
3

See "Post Joint

Construction Joint

Controlled Joint or

Concrete Panel Length

6'-0" Opening

Detail" (Typ)

Joint Detail"

See "Post

Opening

6'-0"

Opening

6'-0"

4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post 4'-0" Min & 9'-0" Max ~ End Post

10'-0"  /c Interior Post

2

1Connector

Terminal

¡ Thrie-Beam

AT ABUTMENTS AT BENTS WITH SLAB EXP JOINTS AT BENTS WITHOUT SLAB EXP JOINTS

3'-0" 3'-0"2'-0" 2'-0"

6'-0" Opening 6'-0" Opening6'-0" Opening

1'-0" 1'-0"

5'-0" 5'-0"

Concrete Panel Length

(Variable) 5'-0" Min (Variable) 5'-0" Min

1Connector

Terminal

¡ Thrie-Beam C

1Connector

Terminal

L Thrie-Beam

contact with conflicts.

post does not come in

Confirm that first soil

for payment

End of Bridge Rail

for payment

End of Bridge Rail

Parallel Wing

Limits of Culvert

Curb (RAC)

Anchorage

Top of Rail

standard for skewed culverts.

Limits of Culvert & RAC.  See RAC

AT PARALLEL WINGS

ROADWAY ELEVATION OF RAIL ON BOX CULVERTS

2

1

Wingwall Length minus 5'-0" (Varies)

  

extend along the embankment unless otherwise shown in the plans.

Beam Guard Fence".  Attach Metal Beam Guard Fence Transitions to the bridge rail and

Terminal Connectors and associated hardware are to be paid for under the Item "Metal

Variable Variable

Interior Post

4'-0"

Interior Post Interior Post

4'-0" 4'-0"

AT STRAIGHT OR FLARED WINGS

(Variable) 5'-0" Min

Wingwall Length

Parapet End =

Parapet End

c10'-0"  /c Interior Post

Parapet End

Interior Post Interior Post

4'-0" 4'-0"

Vertical joints in concrete rail are not required, unless shown elsewhere.

Showing 0° skew culvert. Skewed culverts similar.  See RAC standard for details not shown.

ROADWAY ELEVATION OF RAIL ON BRIDGE

Joint

Construction

Permissible

Joint

Construction

Permissible
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8"

1
'-

9
"

"
8

5
7
 

"
1
6

1
3

3
 

C

ELEVATION SECTION

1

6" R

3

Connector

Terminal

¡ Thrie-Beam

1'-8"

TERMINAL CONNECTION DETAILS

Opening

6
"

V groove

Tool

Construction Joint

Controlled Joint or

POST JOINT DETAIL

" Max4
3

" Min4
1

3

Form to here.

without slab expansion joints.

Provide at all interior bents

2

1

3

4

5

5'-0"

1'-0" 2'-0"2'-0"

S1(#3)

R(#5)

(Typ)

2"

8" Max

WU(#5) at

WU(#5)

bars

match

V(#5)

2"S Bars Spaced at 6" Max6"

S2(#3)

SU2(#3)

Wingwall

Top of Abutment

6" R

2
"

"
2

1
1
'-

1
 

R(#5) as shown

Field bend

SU2(#3) SU1(#3)R(#5) WU(#5)

"
2

1
1

 
"

2
1

9
 

"
2

1
4
 

bars WU(#5)

V(#5) match

2
"

"
2

1
1
'-

1
 

3'-0"

SECTION A-A

S1(#3)

R(#5)

R(#5) as shown

Field bend

S2(#3)

V(#5)

ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT

EXPANSION JOINTS

AT SLAB

AT 4' INTERIOR POST

4'-0" Min & 9'-0" Max

3" 3"" Max2
1

U Spa at 3 

4'-0" Min & 9'-0" Max

3" 3"" Max2
1

U Spa at 3 3" 3"

4'-0"

U Spa at 6" Max

End Post End PostInterior Post

6'-0" Opening 6'-0" Opening

2" 2"Bars S1 Spaced at 6" Max

Concrete Panel Length

S1(#3)

U(#5)bars U(#5)

L(#5) match

bars U(#5)

V(#5) match

bars U(#5)

L(#5) match

U(#5)

R(#5)

R(#5) R(#5)

bars U(#5)

V(#5) match " Min4
1

" Max4
3

See "Post Joint

Detail" (Typ)

Same as slab 

joint opening

SECTION B-B

5

4 4

8
"

M
in

S
la

b

shown.

Space as

SU1(#3)

2

A

A

B

B

SLAB EXPANSION JOINTS

AT BENTS WITHOUT

6

AT ABUT WINGWALL

PARAPET END

6

6

Showing rail on slab.  Rail on box culvert similar.

6

RAC/Culvert Parallel Wings

Top of Abut Wingwall or

6

culvert top slab.  Use Bars WU(#5) in culvert parallel wings.

Substitute Bars U(#5) for Bars WU(#5) when parapet end is located on anchorage curb over

  

Bars SU1(#3), SU2(#3) and WU(#5) not shown for clarity.

  

if spacing is equivalent.

with Bars U.  Bars L match slab bar cover.  Bars L may be bundled with top slab reinforcing

Bars L(#5) are part of rail reinforcing and are included in unit price bid for railing.  Space

  

Increase 2" for structures with overlay.

    

Wingwall Length minus 5'-0" (Varies)

  

extend along the embankment unless otherwise shown in the plans.

Beam Guard Fence".  Attach Metal Beam Guard Fence Transitions to the bridge rail and

Terminal Connectors and associated hardware are to be paid for under the Item "Metal

nut.

" beyond4
3

" to 2
1

Provide bolts of sufficient length to extend 

when pedestrian sidewalks are adjacent to back of rail.

bolt holes and recesses.  Bolt recesses are only required

Adjust placement of reinforcing steel as necessary to avoid

core holes and recesses.  Percussion drilling is not permitted.

" Dia x 2" deep recesses.  Form or2
1

L 5 ~ 1" Dia holes and 2 
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"2
1

9 

Post

"2
1

1 

"4
1

4 

Bars L, U and V

3
"

1
'-

7
"

1
'-

1
"

8
"

B
a
r
s
 L

 m
a
tc

h

s
la

b
 b

a
r
s
 C

o
v

8 L(#5)

U(#5)

V(#5)

"
 ~

 B
a
r
s
 U

4
1

6
 

(Typ)

Const Jt

Permiss

M
in

2
'-

8
"

1'-0"

"2
1

1'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

"2
1

1 

"2
1

1'-3 

1'-0"

Face of Rail

Nominal

"2
1

7 1"1"

2
"

~

3

3

1
'-

0
"

"2
1

9 

Post

"2
1

1 

"4
1

4 

3
"

V(#5)

(Typ)

1'-0"

"2
1

1'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

7
"

1
'-

1
"

3

2
'-

8
"

3

Traffic Side

"4
1

4 7

ON BRIDGE SLAB

AT POST

ON BRIDGE SLAB

AT OPENING

~
or CRCP

Slab

Approach

"4
1

4 

S1(#3)

V(#5)

1'-0"

"2
1

1'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

Traffic Side

1
'-

0
"

7"4
1

4 

WU(#5)

B
a
r
s
 W

U

B
a
r
s
 W

U

2
'-

8
"

3

R(#5)

R(#5)

R(#5)R(#5)R(#5)

3
"

Barrier (if used)

Typical Water

25'-0"

Abut Bkwl

Face of

ABUTMENT WINGWALL

ELEVATION AT

1'-0" 2'-0"

Wingwall Length (Variable) 5'-0" Min

6" R

2'-0"

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION C-C

OR CIP RETAINING WALLS

ON ABUTMENT WINGWALLS

SECTION D-D

4

S1(#3) S1(#3) S1(#3)

SU1(#3)

(Typ)

" Chamfer4
3

3

7

Slab

Top of 

"2
1

4 

"2
1

4 

R(#5)

"2
1

4 

"2
1

1 "2
1

9 

Post

(Typ)

"2
1

1 "2
1

1 

"2
1

1 

(Typ)

SECTIONS THRU RAIL

4

6

3

2

7

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

BARS V (#5)

Pin

Bending

" Dia4
3

3 

3

BARS WU (#5)

Pin

Bending

" Dia4
3

3 3(
T

y
p
)

4
"

BARS S (#3)

1
0
"

2'-5"

BARS L (#5)

"8
7

10 

"
2

1
1
'-

1
 

BARS SU (#3)

S1

S2

BARS U (#5)

10"
3

Pin

Bending

" Dia4
3

3 

of slab or wall.

may rest on top

Installed bar

3

99

5" 1'-5"

"2
1

1'-0 

"2
1

11 

1
'-

4
"

"2
1

1'-0 

"
4

1
2
'-

5
 

5"

"
4

1
1

'-
1

0
 

5"

C

C

D

D

Reinforcing Steel

Vertical

6

Sections on box culverts similar.

8

9

" above the roadway surface without overlay.4
1

Bars U to 2'-5 

At the Contractor's option, Bars V may be replaced by extending

  

to tie reinforcing.

Top longitudinal slab bar may be adjusted laterally 3" plus or minus

  

of Bars WU where bars conflict.

the horizontal wingwall/retaining wall reinforcing to the inside

reinforcing in abutment wingwalls on traffic side of wall, move

When vertical reinforcing has closer clear cover over horizontal

  

parallel wings.

on anchorage curb over culvert top slab.  Use Bars WU(#5) in culvert

Substitute Bars U(#5) for Bars WU(#5) when parapet end is located

 

spacing is equivalent.

bar cover.  Bars L may be bundled with top slab reinforcing if

price bid for railing.  Space with Bars U.  Bars L match slab

Bars L(#5) are part of rail reinforcing and are included in unit

  

Increase 2" for structures with overlay.

  

Wingwall Length minus 5'-0" (Varies)

  Reinforcing bar dimensions shown are out-to-out of bar.

  Cover dimensions are clear dimensions, unless noted otherwise.

Box culvert parallel wings or rail anchorage curb similar.

WU(#5) 6

6

  Average weight of railing with no overlay is 358 plf.

  Shop drawings are not required for this rail.

elsewhere in plans for these modifications.

modification for select structure types.  See appropriate details

  Rail anchorage details shown on this standard may require

more than 5" movement.

  Do not use this railing on bridges with expansion joints providing

only be used for speeds of 45 mph and less.

When a TL-2 rated guard fence transition is used, this rail can

and greater when a TL-3 rated guard fence transition is used.

MASH TL-3 criteria.  This rail can be used for speeds of 50 mph

  This rail has been evaluated by full-scale crash test to meet

  

  

                                               Epoxy coated ~ #5 = 3'-0"

                                    Uncoated or galvanized ~ #5 = 2'-0"

  Provide bar laps, where required, as follows:

bars.

noted otherwise.  Provide the same laps as required for reinforcing

size and spacing may be substituted for Bars U, V, and WU unless

  Deformed Welded Wire Reinforcing (WWR) (ASTM A1064) of equal

epoxy coated or galvanized.

  Epoxy coat or galvanize all reinforcing steel if slab bars are

  Provide Grade 60 reinforcing steel.

elsewhere.

  Provide Class "C" concrete.  Provide Class "C" (HPC) if required

  

  

  Chamfer all exposed corners.

epoxy cement.

convenient lengths and bonded to the bridge deck with an approved

roadways and sidewalks.  They may be cast-in-place or precast in

    Provide water barriers at openings draining onto undercrossing

otherwise shown in the plans or approved by the Engineer.

  Face of rail and parapet must be vertical transversely unless

recycled tire rubber

" Rebonded2
1

F
o

o
tp

r
in

t

Joint

Expansion

L Slab
C

C

of Slab.

Outside Edge

Abut Wingwall

of Slab or

Outside Edge

Traffic Side of Rail

L Concrete Rail FootprintC

R
a
i
l

Example showing Slab Expansion Joints without breakbacks.

PLAN OF RAIL AT EXPANSION JOINTS

L Rail Footprint and perpendicular to slab outside edge.

must be at the intersection of L Slab Expansion Joint,Joint 

L Concrete Rail Expansion Joint.  Location of Rail Expansion

C

C

rail, as shown.  

Fiber Material under concrete

" Preformed Bitumuminous2
1

Cross-hatched area must have

SU1

SU2
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