
FED.RD.

DIV.NO.

STATE

CONT. SECT. JOB HIGHWAY NO.

COUNTYDIST.

6

TEXAS HOU BRAZORIA

1STATE OF TEXAS

PLANS OF PROPOSED
STATE HIGHWAY IMPROVEMENT

DEPARTMENT OF TRANSPORTATION

PROJECT NO.

RAILROAD CROSSING: NONE

SHEET NO.

INDEX OF SHEETS

SEE PLAN SHEET 2

BRAZORIA COUNTY

4
/
2
0
/
2
0
2
3

c
:
\
t
x
d
o
t
\
p

w
_
o
n
l
i
n
e
\
t
x
d
o
t
3
\
j
a

m
i
e
.
h
o

w
e
l
l
\
d
0
3
0
4
3
7
4
\

T
i
t
l
e
s
h
e
e
t
.
d
g
n

R
IV

E
R

B
R

A
Z

O
S

DAMON

DANCIGER

OLD

OCEAN

FOUR CORNERS

MIMS

BRAZORIA

CREEK

JONES

END

RIVERS

FREEPORT

BEACH

SURFSIDE

CREEK

OYSTER

RICHWOOD

VILLAGE

R
IV

E
R

R
IV

E
R

WEST

COLUMBIA

BAILEYS

PRAIRIE

DANBURY

ALVIN

PEARLAND
CREEK

CLEAR

MANVEL

SANDY

POINT

ROSHARON

BONNEY

FRIENDSWOOD

BRAZORIA

CREEK

LAK
E

CEDAR

L
IN

N
V
IL

L
E

B
A

Y
O

U

SWEENY

HOUSTON

ANGLETON

COUNTY

CLUTE

35

419

1301

1301 2852

35

36

1459

524

1459

522 36

35

521

332

524

521

521

2611

2611

2918

2004

1495

36

2004
36

332

523

523

2004

288

2004
523

28

35

523

288B

521

523

655

655

521

1462

1462

35

2004

2403
35

1462

35

35

518

518

288

528

1128

2917

288

6

6

521

288

35

35

288B

288B274

288B

524

PROJECT VICINITY MAP

0 2 4 6 8 10

2950 01

JACKSON

LAKE

EXCEPTIONS: NONE
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FM 2403

RURAL MAJOR COLLECTOR

FM 2403

AREA ENGINEER

APPROVED FOR LETTING:

DISTRICT ENGINEER

SUBMITTED FOR LETTING: 4/20/2023

008, etc

CSJ 2950-01-008, etc

1139.63'

1222.40'

2363.00'

220.00'

390.00'

1309.63'

1442.40'

2753.00'

URBAN MAJOR COLLECTOR

DESIGN SPEED- 60 MPH

PROJECT LENGTH: 2733.00 FT = 0.521 MILES

LIMITS: AT DRAINAGE DITCH, ETC

AND APPROACHES, MBGF, AND STRIPING

FOR THE CONSTRUCTION OF REMOVE AND REPLACE BRIDGE

EQUATIONS: NONE

ALL FEDERAL-AID CONSTRUCTION CONTRACTS (FORM FHWA 1273, JULY 5, 2022).

SHALL GOVERN ON THIS PROJECT: REQUIRED CONTRACT PROVISIONS FOR

NOVEMBER 1, 2014 AND SPECIFICATION ITEMS LISTED AND DATED AS FOLLOWS,

SPECIFICATIONS ADOPTED BY THE TEXAS DEPARTMENT OF TRANSPORTATION

AT DRAINAGE DITCH

PROP NBI  12-020-0-2950-01-003

EXIST NBI 12-020-0-2950-01-002

REF MRKR 500-0.285

CSJ 2950-01-008

10,200(2043)

ADT- 7,200(2023)

AT BRISCOE CANAL (DRAINAGE DITCH)

PROP NBI  12-020-0-2950-01-004

EXIST NBI 12-020-0-2950-01-001

REF MRKR 498-0.455

CSJ 2950-01-009

BR 2023(995)
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County: Brazoria Sheet: 

Highway: FM 2403 Control: 2950-01-008, etc 

General Notes Sheet A

General Notes: 

General: 

Area Engineer contact information for this project follows: 

Maria P. Aponte, P.E., Area Engineer, Maria.Aponte@txdot.gov 
Raj P. Hada, P.E., Assistant Area Engineer, Rajendra.Hada@txdot.gov 

Submit any questions about this project via the Letting Pre-Bid Q&A web page, located at: 

https://tableau.txdot.gov/views/ProjectInformationDashboard/NoticetoContractors 

The Letting Pre-Bid Q&A web page for each project can be accessed by scrolling or filtering the 
dashboard using the controls on the left side to navigate to the project. Hover over the blue 
hyperlink of the project to view the Q&A and click on the link in the window that pops up. 

Large files with relevant project documentation, such as Geotech reports, As-Built plans, and 
cross-sections will continue to be provided on the following FTP site: 

Index of /pub/txdot-info/Pre-Letting Responses/Houston District (state.tx.us) or 

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting%20Responses/Houston%20District/ 

Unless otherwise shown on the plans, RAP generated by this project will become the property of 
the Contractor for use in the current construction project or in future projects. 

If fixed features require, the governing slopes shown may vary between the limits shown and to 
the extent determined by the Engineer. 

Superelevate the curves to match the existing surface. 

Notify the Engineer immediately if discrepancies are discovered in the horizontal control or the 
benchmark data. 
The following standard detail sheets are modified: 

Modified Standards 
BAS-A (HOU) 
IGCS 
IGSK 

References to manufacturer’s trade name or catalog numbers are for the purpose of identification 
only. Similar materials from other manufacturers are permitted if they are of equal quality, 
comply with the specifications for this project, and are approved, except for roadway 
illumination, electrical, and traffic signal items. 

County: Brazoria 

Highway: FM 2403 

Sheet: 5 

Control: 2950-01-008, etc 

General Notes Sheet B 

The cost for materials, labor, and incidentals to provide for traffic across the roadway and for 
ingress and egress to private property in accordance with Section 7.2.4 of the standard 
specifications is subsidiary to the various bid items. Restore access roadways to their original 
condition upon completing construction. 

Grade street intersections and median openings for surface drainage. 

If a foundation is to be placed where a riprap surface or an asphalt concrete surface presently exists, 
use caution in breaking out the existing surface for placement. Break out no greater area than is 
required to place the foundation. After placing the foundation, wrap the periphery with 
0.5 in. pre-molded mastic expansion joint. Then replace the remaining portion of the broken out 
surface with Class A or Class C concrete or cold mix asphalt concrete to the exact slope, pattern, 
and thickness of the existing riprap or asphalt. Payment for breaking out the existing surface, 
wrapping the foundation, and replacing the surface is subsidiary to the various bid items. 

The lengths of the posts for ground mounted signs and the tower legs for the overhead sign 
supports are approximate. Verify the lengths before ordering these materials to meet the existing 
field conditions and to conform to the minimum sign mounting heights shown in the plans. 

Furnish aluminum Type A signs instead of plywood signs for signs shown on the Summary of 
Small Signs sheet. 

Fabricate and install National Bridge Inventory (NBI) number on each existing bridge shown on 
these plans per the included NBIS standard. The NBI number is shown above the title block for 
each bridge layout. 

Clearly mark or highlight on the shop drawings, the items being furnished for this project. 
Submit required shop drawings in accordance with the shop drawing distribution list shown in 
the note for Item 5 for review and distribution. 

Make requests for additional soil information for this project at the Area Engineer’s office. 

Any groundwater elevation information provided is representative of conditions existing on the 
day when and for the specific location where this information was collected. The actual 
groundwater elevation may fluctuate with time, climatic conditions, and construction activity. 

Procure permits and licenses, which are to be issued by the City, County, or Municipal Utility 
District. 

The existing bridge located at South Bridge Drainage Ditch has been tested for Asbestos 
Containing Materials (ACM) and found to contain 1% or less ACM. No mitigation was 
required. 

The existing bridge located at North Bridge Drainage Ditch has been tested for Asbestos 
Containing Materials (ACM) and found to contain 1% or less ACM. No mitigation was 
required. 



County: Brazoria Sheet: 

Highway: FM 2403 Control: 2950-01-008, etc 

General Notes Sheet C 

General: Site Management 

Mark stations every 100 ft. and maintain the markings for the project duration. Remove the 
station markings at the completion of the project. This work is subsidiary to the various bid 
items. 

Do not mix or store materials, or store or repair equipment, on top of concrete pavement or 
bridge decks unless authorized by the Engineer. Permission will be granted to store 
materials on surfaces if no damage or discoloration will result. 

Assume ownership of debris and dispose of at an approved location. Do not dispose of debris on 
private property unless approved in writing by the District Engineer. 

Control the dust caused by construction operations. For sweeping the base material in 
preparation for laying asphalt and for sweeping the finished concrete pavement, use one of the 
following types of sweepers or approved equal: 

Tricycle Type Truck Type - 4 Wheel 

Wayne Series 900 M-B Cruiser II
Elgin White Wing Wayne Model 945 

Elgin Pelican Mobile TE-3 
Mobile TE-4 
Murphy 4042 

General: Traffic Control and Construction 

Schedule construction operations such that preparing individual items of work follows in close 
sequence to constructing storm drains in order to provide as little inconvenience as practical to 
the businesses and residents along the project. 

Schedule work so that the base placement operations follow the subgrade work as closely as 
practical to reduce the hazard to the traveling public and to prevent undue delay caused by wet 
weather. 

This project requires grading operations in an environmentally sensitive area. 

If relocating mailboxes, place them with the post firmly in the ground at nearby locations. Upon 
completing the project, the Engineer will locate the final mailbox placement. Perform this work 
in accordance with the requirements of the Item, “Mailbox Assemblies,” except for measurement 
and payment. This work is subsidiary to the various bid items. 

When design details are not shown on the plans, provide signs and arrows conforming to the 
latest “Standard Highway Sign Designs for Texas” manual. 

County: Brazoria 

Highway: FM 2403 
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General Notes Sheet D 

General: Utilities 

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. 

If the Contractor damages or causes damage (breaks, leaks, nicks, dents, gouges, etc.) to the 
utility, contact the utility facility owner or operator immediately. 

At least 72 hours before starting work, make arrangements for locating existing Department- 
owned above ground and underground fiber optic, communications, power, illumination, and 
traffic signal cabling and conduit. Do this by calling the Department’s Houston District Traffic 
Signal Operations Office at 713-802-5662, or by e-mailing the Department’s Houston District 
Traffic Signal Operations Office at: HOU-LocateRequest@txdot.gov, to schedule marking of 
underground lines on the ground. Use caution if working in these areas to avoid damaging or 
interfering with existing facilities. 

Install or remove poles and luminaires located near overhead or underground electrical lines 
using established industry and utility safety practices. Consult the appropriate utility company 
before beginning such work. 

If overhead or underground power lines need to be de-energized, contact the electrical service 
provider to perform this work. Costs associated with de-energizing the power lines or other 
protective measures required are at no expense to the Department. 

If working near power lines, comply with the appropriate sections of Texas State Law and 
Federal Regulations relating to the type of work involved. 

Before beginning any underground work, notify the City of Houston’s Chief Inspector, Public 
Works and Engineering, to establish the locations of any existing electrical systems for lighting 
facilities within the limits of this project. 

Item 5: Control of Work 

Before contract letting, cross-section data for this project will be available to the prospective 
bidders in PDF format on the Department’s Houston District website located at: 

https://ftp.dot.state.tx.us/pub/txdot-info/Pre- 
Letting%20Responses/Houston%20District/Construction%20Projects/ 

The cross-section data provided above is for non-construction purposes only and it is the 
responsibility of the prospective bidder to validate the data with the appropriate plans, 
specifications, and estimates for the projects. 
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General Notes Sheet E

Submit shop drawings electronically for the fabrication of items as documented in Table 1 
below. Information and requirements for electronic submittals can be viewed in the “Guide to 
Electronic Shop Drawing Submittal” which can be accessed through the following web link, 
ftp://ftp.dot.state.tx.us/pub/txdot-info/library/pubs/bus/bridge/e_submit_guide.pdf. References to 
11 in. x 17 in. sheets in individual specifications for structural items imply electronic CAD 
sheets. 

Table 1 

2014 Construction Specification Required Shop/Working Drawing Submittals - TxDOT Generated Plans 

Spec 
Item 
No.'s 

Product Submittal 
Required 

Approval 
Required 

(Y/N) 

Contractor/ 
Fabricator 
P.E. Seal 
Required 

Reviewing 
Party 

Shop or 
Working 
Drawing 
(Note 1) 

7.16.1&.2 Construction Load Analyses Y Y Y B WD 

400 Excavation and Backfill for 
Structures (cofferdams) Y N Y A WD

403 Temporary Special Shoring Y N Y C WD 
420 Formwork/Falsework Y N Y A WD 
423 Retaining Walls, (calcs req'd.) Y Y Y C SD 

425 Optional Design Calculations 
(Prstrs Bms) Y Y Y B SD

425 Prestr Concr Sheet Piling Y Y N B SD 
425 Prestr Concr Beams Y Y N B SD 
425 Prestr Concr Bent Y Y N B SD 
426 Post Tension Details Y Y N B SD 
434 Elastomeric Bearing Pads (All) Y Y N B SD 
441 Bridge Protective Assembly Y Y N B SD 

441 Misc Steel (various steel 
assemblies) Y Y N B SD

441 Steel Pedestals (bridge raising) Y Y N B SD 
441 Steel Bearings Y Y N B SD 
441 Steel Bent Y Y N B SD 
441 Steel Diaphragms Y Y N B SD 
441 Steel Finger Joint Y Y N B SD 
441 Steel Plate Girder Y Y N B SD 
441 Steel Tub-Girders Y Y N B SD 
441 Erection Plans, including Falsework Y N Y A WD 
449 Sign Structure Anchor Bolts Y Y N T SD 
450 Railing Y Y N A SD 
462 Concrete Box Culvert Y Y N C SD 

462 Concrete Box Culvert (Alternate 
Designs Only,calcs reqd.) Y Y Y B SD

464 
Reinforced Concrete Pipe (Jack 
and Bore only; ONLY when 
requested) 

Y Y Y A SD 

465 Pre-cast Junction Boxes, Grates, 
and Inlets Y Y N A SD

465 
Pre-cast Junction Boxes, Grates, 
and Inlets (Alternate Designs Only, 
calcs req’d.) 

Y Y Y B SD 

466 Pre-cast Headwalls and Wingwalls Y Y N A SD 
467 Pre-cast Safety End Treatments Y Y N A SD 

495 Raising Existing Structure (calcs 
reqd.) Y Y Y B SD

610 Roadway Illumination Supports 
(Non-Standard only, calcs reqd.) Y Y Y BRG SD

County: Brazoria 
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General Notes Sheet F 

613 High Mast Illumination Poles (Non- 
standard only, calcs reqd.) Y Y Y BRG SD

627 Treated Timber Poles Y Y N T SD 

644 
Special Non-Standard Supports 
(Bridge Mounts, Barrier Mounts, 
Etc.) 

Y Y Y T SD 

647 Large Roadside Sign Supports Y Y Y T SD 

650 Cantilever Sign Structure Supports 
- Alternate Design Calcs. Y Y Y T SD

650 Sign Structures Y Y N T SD 

680 Installation of Highway Traffic 
Signals Y Y N T SD

682 Vehicle and Pedestrian Signal 
Heads Y Y N T SD

684 Traffic Signal Cables Y Y N T SD 

685 Roadside Flashing Beacon 
Assemblies Y Y N T SD

686 Traffic Signal Pole Assemblies 
(Steel) (Non-Standard only) Y Y Y T SD

687 Pedestal Pole Assemblies Y Y N T SD 
688 Detectors Y Y N A SD 
784 Repairing Steel Bridge Members Y Y Y B WD 
SS Prestr Concr Crown Span Y Y N B SD 
SS Sound Barrier Walls Y Y Y A SD 
SS Camera Poles Y Y Y TMS SD 
SS Pedestrian Bridge (Calcs req'd.) Y Y Y B SD 
SS Screw-In Type Anchor Foundations Y Y N T SD 
SS Fiber Optic/Communication Cable Y Y N TMS SD 

SS Spread Spectrum Radios for 
Signals Y Y N T SD

SS VIVDS System for Signals Y Y N T SD 
SS CTMS Equipment Y Y N TMS SD 

Notes: 
1. Document flow for Working Drawings differs from Shop Drawings in that Working Drawings must be

submitted to the Engineer rather than the Engineer of Record and they are for the information of the
Engineer only; an approval stamp and distribution to all project offices is not required.

Key to Reviewing Party 
A - Area Office 

Area Office Email Address 
Brazoria Area Office HOU-BRZAShpDrwgs@txdot.gov 
Fort Bend Area Office HOU-FBAShpDrwgs@txdot.gov 
Galveston Area Office HOU-GALVAShpDrwgs@txdot.gov 
Montgomery Area Office HOU-MONTAShpDrwgs@txdot.gov 
North Harris Area Office HOU-NHAShpDrwgs@txdot.gov 
Southeast Area Office HOU-SEHAShpDrwgs@txdot.gov 
Traffic Systems Construction Office HOU-TSCShpDrwgs@txdot.gov 
West/Central Harris Area Office HOU-WWCHAOShpDrwgs@txdot.gov 

B - Houston Bridge Engineer 
Bridge Design (Houston TxDOT) HOU-BrgShpDrwgs@txdot.gov 

BRG - Austin Bridge Division 
Bridge Design (Austin TxDOT) BRG_ShopPlanReview@txdot.gov 

C - Construction Office 
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General Notes Sheet G

Construction HOU-ConstrShpDrwgs@txdot.gov 
Laboratory HOU-LabShpDrwgs@txdot.gov 

T - Traffic Engineer 

Traffic Operations HOU-TrfShpDrwgs@txdot.gov 

TMS – Traffic Management System 

Notes: 
1. Document flow for Working Drawings differs from Shop Drawings in that Working Drawings must be

submitted to the Engineer rather than the Engineer of Record and they are for the information of the
Engineer only; an approval stamp and distribution to all project offices is not required.

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 https://www.txdot.gov/inside-txdot/forms- 
publications/consultants-contractors/publications/bridge.html#design. Acceptance or denial of an 
alternate is at the sole discretion 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 the 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 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 for clarification on material categorization. 

Item 7: Legal Relations and Responsibilities 

Do not initiate activities in a Project Specific Location (PSL), associated with a U.S. Army Corps 
of Engineers (USACE) permit area, that have not been previously evaluated by the USACE as 
part of the permit review of this project. Such activities include those pertaining to, but are not 
limited to, haul roads, equipment staging areas, borrow and disposal sites. Associated defined 
here means materials are delivered to or from the PSL. The permit area includes the waters of 
the U.S. or associated wetlands affected by activities associated with this project. Special 
restrictions may be required for such work. Assume responsibility for consultations with the 
USACE regarding activities, including PSLs that have not been previously evaluated by the 
USACE. Provide the Department with a copy of consultations or approvals from the USACE 
before initiating activities. 

Computerized Traffic Management 
Systems (CTMS) HOU-CTMSShpDrwgs@txdot.gov 
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General Notes Sheet H 

The Contractor may 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 if proper USACE 
clearances have been obtained in jurisdictional areas or have been previously evaluated by the 
USACE as part of the permit review of this project. The Contractor is solely responsible for 
documenting any determinations that their activities do not affect a USACE permit area. 
Maintain copies of their determinations for review by the Department or any regulatory agency. 

Document and coordinate with the USACE, if required, before hauling any excavation from or 
hauling any embankment to 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 Locations (PSL) and their 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:
a. Suitable excavation of required material in the areas shown on the plans and cross

sections as specified in the Item, “Excavation” is used for permanent or temporary
fill (under the Item, “Embankment”) within a USACE permit area.

b. Suitable embankment (under the Item, “Embankment”) from within the USACE
permit area is used as fill within a USACE evaluated area.

c. Unsuitable excavation or excess excavation, “Waste” (under the Item,
“Excavation”), that is disposed of at a location approved within a USACE
evaluated area.

2. Contractor Materials from Areas Other than Previously Evaluated Areas.
Provide the Department with a copy of USACE coordination or approvals before
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:
a. The Item, “Embankment” used for temporary or permanent fill within a USACE

permit area.
b. Unsuitable excavation or excess excavation, “Waste” (under the Item,

“Excavation”), that is disposed of outside a USACE evaluated area.

The total area disturbed for this project is 2.57 acres. The disturbed area in this project, the 
project locations in the Contract, and Contractor project specific locations (PSLs) within 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 1 mile of the project limits exceeds 5 acres, provide a 
copy of the Contractor NOI for PSLs on the ROW to the Engineer (to the appropriate MS4 
operator when on an off-state system route) and to the local government that operates a separate 
storm drain system. 
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General Notes Sheet I 

Before bidding on this project, obtain a copy of the complete U.S. Army Corps of Engineers 
Nationwide Permit at the Area Engineer’s office. Review the permit before bidding on the 
project and become aware of its conditions. 

Place erosion control measures around the perimeter of impacted wetlands as shown in the above 
mentioned U.S. Army Corps of Engineers Nationwide permits. During staging and construction 
operations, equipment is not allowed in the Waters of the United States. 

Do not place temporary fill in areas determined to be wetlands. This prohibition includes 
constructing staging areas, temporary fills or other actions that would result in placing fill in 
wetlands within the right of way, which are not addressed in the plans. The Engineer will 
coordinate with the Houston District Environmental Section to determine if wetlands are present 
on this project before placing temporary fill. If wetlands exist, obtain the appropriate permits 
from the U.S. Army Corps of Engineers. 

Avoid encroaching into the wetland areas delineated in the plans. Place erosion control 
measures around the wetlands as shown on the plans. No construction work or construction 
equipment is permitted within this delineated area. If applicable for bridge construction, 
construct drilled shafts outside of this delineated area. Secure approval for the locations of field 
offices, material storage sites, material disposal sites, plants, borrow pits, etc. in writing before 
use to ensure that the proposed location is not within Jurisdictional Waters of the United States 
(wetlands). 

Do not store any material in Waters of the United States inside the right of way without written 
approval. 

Before construction operations begin, provide a drawing of the location of proposed temporary 
access roads, haul roads, or temporary fill used during construction operations to ensure that they 
are not within Jurisdictional Waters of the United States. 

If the Contractor elects to use an area not permitted and determined to be within Jurisdictional 
Waters of the United States during the prosecution of the work, the Contractor will hold the 
Department harmless for delays caused by procuring the necessary permits from the United 
States Army Corps of Engineers. 

This project requires a permit from the United States Army Cops of Engineers with 
environmental resource agencies. There is a high probability of encountering environmentally 
sensitive areas on Contractor designated project specific locations (PSLs) for this project (haul 
roads, equipment staging areas, borrow pits, disposal sites, field offices, storage areas, parking 
areas, etc.). This Item provides listings of regulatory agencies the Contractor may need to 
contact for this project. 

Maintain the roadway slope stability. Maintaining slope stability is subsidiary to the various bid 
items. 

The nesting / breeding season for migratory birds is February 15 through September 30. 
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General Notes Sheet J 

Conduct any tree removal outside of the migratory bird nesting season. If this is not possible due 
to scheduling, then exercise caution to remove only those trees with no active nests. Do not 
destroy nests on structures or in trees within the project limits during the nesting / breeding 
season. 

Take measures to prevent the building of nests on any structures or trees within the project limits 
throughout the duration of the construction if work / removal will be performed during the 
nesting / breeding season. This can be accomplished by application of bird repellent gel, netting 
by hand every 3 to 4 days, or any other non-threatening method approved by the Houston 
District Environmental Section. Obtain this approval well in advance of the planned use. 
Contact the Houston District Environmental Section at 713-802-5244. The cost of this work is 
subsidiary to the various bid items. 

No significant traffic generator events have been identified. 

Item 8: Prosecution and Progress 

The road-user cost liquidated damages are $8,067 per day. These costs will only be applied until 
the end of Phase I and Northbound traffic has been re-opened along the length of FM 2403. 

The Contractor will receive a credit in the amount of $ 8,067 per day for substantially 
completing the project in less than the number of days stipulated on the proposal cover. The 
maximum number of days for computing the incentive credit is 34 days. The maximum amount 
of incentive is $403,350. 

The Department will not adjust the number of days for the project and milestones, if any, due to 
differences in opinion regarding any assumptions made in the preparation of the schedule or for 
errors, omissions, or discrepancies found in the time determination schedule. 

Working days will be computed and charged based on a 6-day workweek in accordance with 
Section 8.3.1.2. 

The maximum number of days the time charges on this contract may be suspended due to 
contractor mobilization, and material fabrication/accumulation or processing delays is 60 days. 
The Engineer and the Contractor may mutually agree, in writing, to decrease this maximum 
number of days. 

Item 100: Preparing Right of Way 

Clean existing ditches under fill sections of undesirable materials including grass, muck, and 
trash. Perform this work in accordance with the Construction section of the Item, “Preparing 
Right of Way.” This work is subsidiary to this bid Item. 

The Item, “Preparing Right of Way” will be measured for payment only in those designated 
areas shown on the plans. Preparing right of way necessary to perform construction that is 
outside designated areas is subsidiary to this bid Item. 
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Remove abandoned utilities that are in conflict with the new utilities, at no expense to the 
Department. 

Reestablish and maintain right of way stakes after completing the right of way preparation 
activities and until the new utilities are in place. 

Remove and assume ownership of the existing ground mounted signs within the limits of 
roadway construction unless otherwise noted or directed. This work is subsidiary to the Item, 
“Preparing Right of Way.” 

Item 105: Removing Treated and Untreated Base and Asphalt Pavement 

Removing curb on cement-treated and untreated base or on cement treatment being removed at 
the same time is subsidiary to this bid Item. 

Item 104: Removing Concrete 
Item 105: Removing Treated and Untreated Base and Asphalt Pavement 
Item 305: Salvaging, Hauling, and Stockpiling Reclaimable Asphalt Pavement 

Case 2 - ACP over cement or lime treatment 

Removing the Asphalt Concrete Pavement (ACP) material is paid under the Item, “Salvaging, 
Hauling, and Stockpiling Reclaimable Asphalt Pavement.” 

Removing the cement or lime treatment is paid under the Item, “Removing Treated and 
Untreated Base and Asphalt Pavement.” 

Remove the ACP separately from the cement or lime treatment. Make the removed depth as 
uniform as possible during each removal pass if the pavement depth being removed is composed 
of different asphalt layers. Unless otherwise approved, stockpile the RAP of differing types of 
quality separately by its intended use such as for the asphalt treatment, cement treatment, lime 
treatment, or asphalt concrete pavement. Break, crush, or mill the stockpiled materials so that 
100 percent pass the 2-in. sieve. 

Item 110: Excavation 

If manipulating the excavated material requires moving the same material more than once to 
accomplish the desired results, the excavation is measured and paid for only once regardless of 
the manipulation required. 

Transition the ditch grades and channel bottom widths at structure locations. Use only approved 
channel excavation in the embankment. 

Item 132: Embankment 

If salvaged base is used for the embankment material, break it into small pieces to achieve the 
required density and to facilitate placing in the embankment. Obtain approval of the material 
before placing in the embankment. 
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Furnish Type C material with a maximum Liquid Limit (LL) of 65, a minimum Plasticity Index 
(PI) of 5, and composed of suitable earth material such as loam, clay, or other materials that form 
a suitable embankment. 

The embankment material used on the project which has a Liquid Limit exceeding 45 will be 
tested for Liquid Limits at the rate of one test per 20,000 cu. yd. or per total quantity less than 
20,000 cu. yd., unless otherwise directed. Only use material that passes the above tests. 

For unpaved areas, provide a finished grade with the top 4 in. capable of sustaining vegetation. 
Use fertile soil that is easily cultivated, free from objectionable material and highly resistant to 
erosion. 

Item 161: Compost 
Item 162: Sodding for Erosion Control 
Item 164: Seeding for Erosion Control 
Item 166: Fertilizer 
Item 168: Vegetative Watering 

Refer to the “Fertilizer, Seed, Sod, Straw, Compost, and Water” plan sheet for material 
specifications, application rates, and for watering requirements. 

Item 260: Lime Treatment (Road-Mixed) 

For slurry placing, before discharging through the distributors, sufficiently agitate or mix the 
lime and water to place the lime in suspension and to obtain a uniform mixture. 

The Engineer will observe the lime treatment that the Contractor elects to open to construction 
traffic immediately after compaction. If the construction traffic damages the subgrade, route the 
traffic off the damaged section in accordance with the standard specification. If the construction 
traffic does not damage the subgrade, cure the subgrade until other courses of material cover it. 
Apply these courses within 14 days with a maximum curing period of 7 days. 

Place the hydrated and the commercial lime as a water suspension or slurry according to the 
slurry placing method shown in Section 260.4.3.2, “Slurry Placement.” 

Use the type of lime at particular locations as directed. 

Place the quicklime dry or as a slurry. 

For the dry quicklime, a spreader box is not required if the lime material is evenly distributed. 

In limited areas, the Contractor may construct the lime slurry subgrade under a sequence of work 
in which the application, mixing, and compaction are completed in the same working day, if 
approved by the Engineer. 

Provide documentation from certified public scales showing gross, tare, and net weights. 
Provide producer’s delivery tickets also showing gross, tare, and net weights. Completely empty 
the lime trailers at the project site. The Engineer may direct the Contractor to reweigh any 
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shipment of lime on certified scales. The cost of this operation is subsidiary to the Item, “Lime 
Treatment (Road-Mixed).” 

The percentage of lime shown on the plans is estimated on the basis of engineering tests. If soil 
tests made during construction indicate properties different than those originally anticipated, the 
Engineer may vary the percentage of the lime to provide soil characteristics similar to those of 
the preliminary tests. 

Mix the lime with the new base material in an approved pug mill type stationary mixer. 

If using Type A aggregate in accordance with the Item, “Flexible Base,” use only crushed stone, 
Grade 1. 

Item 276: Cement Treatment (Plant-Mixed) 

Before placing the new base, wet and coat the vertical construction joints between the new base 
and the previously placed base with dry cement. 

If the total thickness of the cement treatment is greater than 8 in., compact it in multiple lifts in 
accordance with Section 276.4.3, “Compaction.” Place the courses in the same working day 
unless otherwise approved. 

Use Class N Cement Treatment containing 4.5 percent cement based on the dry weight of the 
aggregate. There is no minimum compressive strength requirement for this Item. 

The requirement for core drilling to determine the thickness of cement treatment is waived if 
using less than 500 sq. yd. at one location. 

For widening the existing pavement, the Engineer may waive the requirements for preparing the 
subgrade by scarifying and compacting if the as-cut subgrade can be maintained to the density of 
the natural ground and to a uniform consistency when placing the base course. Keep the 
subgrade wet. 

Compact in accordance with the standard specifications and complete the finishing operations 
within a period of 5 hours after adding the cement to the base material. 

Cure the final course of cement treatment using an asphalt distributor that distributes the 
approved curing material and water mixture material at a rate of 0.25 gallons per square-yard 
evenly and smoothly or as recommended by the manufacturer at the recommended dilution rate, 
under a pressure necessary for proper distribution. Provide a curing material meeting the 
requirements of the Item, “Asphalts, Oils, and Emulsions” for curing the cement treatment. Use 
the following materials for curing the courses of cement treatment: 

Curing Material Application 
Water All courses, except final course 
PCE Final course

Continue curing until placing another course or opening the finished section to traffic. 
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Spread the material so that the layers of base are uniform in depth and in loose density before 
compacting. 

Type E material consists of Type A material, crushed concrete (except under flexible pavement), 
or Reclaimed Asphalt Pavement (RAP) meeting the requirements of the Item, “Flexible Base.” 
If approved, the 50 percent maximum RAP limitation may be waived. 

Unless otherwise directed, place the next pavement layer within 7 working days of placing the 
base. 

If using crushed stone for the Type E material under this Item, ensure it meets the requirements 
for the Item, “Flexible Base,” Type A, Grade 1-2. Texas Test Method TEX-117-E is not 
required for this Item. 

If using Recycled Type E cement treatment under proposed flexible pavement, produce it using 
the existing base salvaged from within this project or from other approved Department projects 
and salvaged asphalt concrete pavement. Do not use crushed concrete under flexible pavement. 

If using Recycled Type E cement treatment under proposed concrete pavement, produce it using 
the existing base salvaged from within this project or from other approved Department projects, 
salvaged asphalt concrete pavement, or crushed concrete. If using crushed concrete as an 
aggregate, meet the requirements of Grade 3. 

If using salvaged existing base and asphalt concrete pavement as described above, size it so that 
all the material, except the existing individual aggregate, passes the 2-in. sieve and is of a 
gradation that allows satisfactory compaction. Provide salvaged material that does not contain 
deleterious material such as clay or organic material. Provide material passing the No. 40 sieve, 
defined as soil binder, with a maximum Plasticity Index of 10 and a maximum Liquid Limit of 
35 when tested in accordance with test method TEX-106-E. 

Meet the following additional requirements if the base and ACP are salvaged from other 
Department projects: 

1. Obtain written approval before using the material.

2. Salvage and stockpile by approved methods.

3. Stockpile the material for exclusive use by the Department.

Item 305: Salvaging, Hauling, and Stockpiling Reclaimable Asphalt Pavement 

Unless otherwise shown on the plans, RAP generated by this project will become the property of 
the Contractor for use in the current construction project or in future projects. 
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Item 316: Seal Coat 

The asphalt application rate shown on the “Basis of Estimate” is an average rate for calculating 
asphalt quantities. Vary the rate based on the pavement conditions and other factors such as the 
type and grade of aggregate used, weather, and traffic. 

The Department will furnish the material under this Item at locations shown on the plans. 

Allowable Asphalt Cements based on Average Daily Traffic (ADT) are shown below: 

Items 420, and 421: All Concrete Items 

For the Department’s concrete cylinder split samples, transport the test cylinders to the Houston 
District Laboratory located at 7600 Washington Avenue in Houston, or to the appropriate Area 
Laboratory, when applicable. Transporting the test cylinders is subsidiary to the various bid 
items. 

Item 416: Drilled Shaft Foundations 

Include the cost for furnishing and installing anchor bolts mounted in the drilled shafts in the unit 
bid price for the various diameter drilled shafts. 

The Department may test using ultrasonic methods the anchor bolts for overhead sign supports, 
light standards, and traffic signal poles after they are installed. Replace faulty anchor bolts as 
directed. Do not weld the anchor bolts. 

Item 420: Concrete Substructures 

Unless otherwise noted, use Class C concrete with an ordinary surface finish for signal, lighting, 
or sign structure foundations. 

Item 432: Riprap 

If stone riprap is shown on the plans, use common stone riprap in accordance with Section 
432.2.3.3, placed dry in accordance with Section 432.3.2.3. Do not grout. Crushed concrete 
may also be used. 

Items 496: Removing Structures 

Assume ownership and remove from the project site, items salvaged from the existing bridge 
decks and steel beams. 

For ADT greater than 5000 ADT 1000 to 5000 ADT less than 1000 
AC-20 XP AC-15P AC-10-2TR 

AC-20-5TR AC-20-5TR AC-10 w/2% SBR
AC-20-XP AC-15P
AC-10-2TR 
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Do not permit debris resulting from the structure removal or construction activities to enter a 
natural or manmade waterway such as drainage channels, rivers, streams, bays, etc. Remove 
debris which falls into such waterways. This work is subsidiary to the Item, “Removing 
Structures.” 

The existing paint on the barrier rail stanchions may contain lead. Unbolt without cutting as per 
SP006-012 and properly dispose of the removed old steel in accordance with Article 6.10, 
“Hazardous Materials.” 

Item 502: Barricades, Signs, and Traffic Handling 

Use a traffic control plan for handling traffic through the various phases of construction. Follow 
the phasing sequence unless otherwise agreed upon by the Area Engineer and the Project 
Manager. Ensure this plan conforms to the latest “Texas Manual on Uniform Traffic Control 
Devices” and the latest Barricade and Construction (BC) Standard Sheets. The latest versions of 
Work Zone Standard Sheets WZ (BTS-1) and WZ (BTS-2) are the traffic control plan for the 
signal installations. 

Submit changes to the traffic control plan to the Area Engineer. Provide a layout showing the 
construction phasing, signs, striping, and signalizations for changes to the original traffic control 
plan. 

Furnish and maintain the barricades and warning signs, including the necessary temporary and 
portable traffic control devices, during the various phases of construction. Place and construct 
these barricades and warning signs in accordance with the latest “Texas Manual on Uniform 
Traffic Control Devices” for typical construction layouts. 

Cover work zone signs when work related to the signs is not in progress, or when any hazard 
related to the signs no longer exists. 

Keep the delineation devices, signs, and pavement markings clean. This work is subsidiary to 
the Item, “Barricades, Signs, and Traffic Handling.” 

If a section is not complete before the end of the workday, pull back the base material to the 
existing pavement edge on a 6H: 1V slope. Edge drop-offs during the hours of darkness are not 
permitted. 

Before detouring traffic onto the mainlane shoulders, remove dirt, debris, vegetation, and other 
deleterious material from the surface of the shoulders. Appropriately sign the detour in an 
approved manner. This work is subsidiary to the various bid items. 

Cover or remove the permanent signs and construction signs that are incorrect or that do not 
apply to the current situation for a particular phase. 

Replace the overhead signs, informational signs, and exit signs to be removed, with temporary 
signs providing the correct information to the traveling public. Size the replacement signs and 
include them in the traffic control plan. 
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Do not mount signs on drums or barricades, except those listed in the latest Barricades and 
Construction standard sheets. 

Use traffic cones for daytime work only. Replace the cones with plastic drums during nighttime 
hours. 

Place positive barriers to protect drop-off conditions greater than 2 ft. within the clear zone that 
remain overnight. 

Law enforcement assistance will be required for this project and is expected to be required for 
major traffic control changes and lane closures. Coordinate with local law enforcement and 
arrange for law enforcement as directed or agreed by the Engineer. Before payment will be 
made, complete the “Daily Report on Law Enforcement Force Account Work” (Form 318), 
provided by the Department and submit daily invoices that agree with this form for any day 
during the month in which approved services were provided. 

Provide full-time, off-duty, uniformed, certified peace officers, as part of traffic control 
operations. The peace officers must be able to show proof of certification by the Texas 
Commission on Law Enforcement Officers Standards. The cost of the officers is paid for on a 
force account basis. 

A minimum of 7 days in advance of any total closure, notify the Houston District Public 
Information Office of which roadways, ramps, intersections, or lanes will be closed, the dates 
they will remain closed, and when they will be opened again to traffic. 

A minimum of 7 days in advance of any total closure, place a portable changeable message 
(PCM) sign at the location of each total closure which informs the traveling public of the details 
of the closure. Alternately, if the Traffic Control Plan provides a positive barrier at the location, 
a non-trailer mounted static message board sign behind the positive barrier may be used in place 
of a PCM. 

The Contractor Force Account “Safety Contingency” that has been established for this project is 
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic 
Control Plan, that could not be foreseen in the project planning and design stage. These 
enhancements will be mutually agreed upon by the Engineer and the Contractor’s Responsible 
Person based on weekly or more frequent traffic management reviews on the project. The 
Engineer may choose to use existing bid items if it does not slow the implementation of 
enhancement. 

Item 506: Temporary Erosion, Sedimentation and Environmental Controls 

Use appropriate measures to prevent, minimize, and control the spill of hazardous materials in 
the construction staging area. Remove and dispose of materials in compliance with State and 
Federal laws. 
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Before starting construction, review with the Engineer the SWP3 used for temporary erosion 
control as outlined on the plans. Before construction, place the temporary erosion and 
sedimentation control features as shown on the SWP3. 

Schedule the seeding or sodding work as soon as possible. The project schedule provides for a 
vegetation management plan. 

After completing earthwork operations, restore and reseed the disturbed areas in accordance with 
the Department’s specifications for permanent or temporary erosion control. 

Implement temporary and permanent erosion control measures to comply with the National 
Pollution Discharge Elimination System (NPDES) general permit under the Clean Water Act. 

Before starting grading operations and during the project duration, place the temporary or 
permanent erosion control measures to prevent sediment from leaving the right of way. 

Item 512: Portable Traffic Barrier 

Use only the J-J Hook type connection between barriers. 

After completing the project, Standard Height Safety Shape Portable Traffic Barriers used for 
traffic handling and the associated connecting hardware will become the property of the 
Contractor. 

Item 530: Intersections, Driveways, and Turnouts 

An air-entraining admixture is not required. 

For concrete curbs, use Grade 7 aggregate conforming to Section 421.2.6 of the Item, “Hydraulic 
Cement Concrete.” 

For driveways and turnouts, coarse aggregate Grade No. 3 through No. 8 conforming to the 
gradation requirements specified in the Item, “Hydraulic Cement Concrete” will be permitted. 

For reinforcing steel in sidewalks and pedestrian ramps, use No. 4 bars at a maximum 18 in. 
spacing center-to-center in both directions. 

Item 540: Metal Beam Guard Fence 

Painting the timber posts is not required. 

Use timber posts for galvanized steel metal beam guard fence, except for anchorage at turned 
down ends. 

Furnish and install wood blocks between the rail elements and the timber posts as detailed on the 
plans. These block-outs are subsidiary to this bid Item. 

The quantity of the metal beam guard fence is subject to change. 
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Provide a mow strip as shown on the plans, at metal beam guard fence locations, including any 
guardrail end treatments. 

Galvanize the rail elements supplied for this project by using a Type II Zinc Coating. 

At locations requiring attachment of Metal Beam Guard Fence (MBGF) to concrete railing or 
concrete traffic barrier, repair and fill any existing holes in the railing or barrier that are not in 
the correct location for attaching the new MBGF. Perform this work in accordance with the 
Item, “Concrete Structure Repair.” Existing anchor bolt holes that cannot be utilized must be 
filled with an epoxy grout before drilling new holes. Then core-drill new holes in the correct 
locations and repair any resulting spalls at no expense to the Department. This work is 
considered subsidiary to the MBGF transition section (Item 540). 

Item 542: Removing Metal Beam Guard Fence 

Replace removed wood posts which are unusable because of damage by the Contractor, at no 
expense to the Department. 

Item 545: Crash Cushion Attenuators 

After completing the project, return remaining unused crash cushion attenuators units to the Area 
Office Maintenance yard or as directed, at no cost to the Department. 

A MASH compliant crash cushion attenuator is required for every temporary and permanent 
installation. 

Item 585: Ride Quality for Pavement Surfaces 

To eliminate the need for corrective action due to excessive deviations in the final surface layers, 
exercise caution to ensure satisfactory profile results in the intermediate paving layers (mixture). 

Milling will not be allowed as a corrective action for excessive deviations in the final surface 
layer of hot-mix asphalt. 

For asphalt mainlanes and direct connectors, use Surface Test Type B and Pay Adjustment 
Schedule 1. For ramps use Surface Test Type A. 

Item 636: Signs 

For design details not shown on the plans, provide signs and arrows conforming to the latest 
“Standard Highway Sign Designs for Texas” manual. 

Item 644: Small Roadside Sign Assemblies 

Sign locations shown on the plans are approximate. Before placing them, obtain approval of and 
then stake the exact locations for these signs. 

Use the Texas Universal Triangular Slip Base with the concrete foundation for small ground 
mounted signs, unless otherwise shown in the plans. 
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Remove existing street name signs from existing stop signs and re-install them above the new 
stop signs. Removing and re-installing existing street name signs is subsidiary to the Item, 
“Small Roadside Sign Assemblies.” 

When design details are not shown on the plans, provide signs and arrows conforming to the 
latest “Standard Highway Sign Designs for Texas” manual. 

Use Type E Super High Specific Intensity (Fluorescent Prismatic) yellow green reflective 
sheeting background to fabricate school signs (S1-1, S3-1, S4-3, S5-1, W16-2, SW16-9p, and 
SW16-7pL(R)). 

Assume ownership of the removed existing signs. 

Locations of the relocated signs are approximate. Before placing them, obtain approval of and 
then stake the exact locations for these signs. 

Replace existing signs that become damaged during relocation at no expense to the Department. 

Item 662: Work Zone Pavement Markings 

At the end of each workday, mark roadways that remain open to traffic during construction 
operations with standard pavement markings, in accordance with the latest “Texas Manual on 
Uniform Traffic Control Devices.” 

Using raised markers for removable work zone pavement markings on final concrete surfaces is 
optional. 

Do not use raised pavement markers as optional work zone pavement markings on final asphalt 
surfaces. 

For transition lane lines and detour lane lines, use raised pavement markers as shown for solid 
lines on the latest Barricade and Construction standard sheet for “Work Zone Pavement Marking 
Details.” 

Item 662: Work Zone Pavement Markings 
Item 666: Reflectorized Pavement Markings 

Use Type III glass beads for thermoplastic and multipolymer pavement markings. 

Use a 0.100 in. (100 mil) thickness for thermoplastic pavement markings, measured to the top of 
the thermoplastic, not including the exposed glass beads. 

Use a 0.022 in. (22 mil) thickness for multipolymer pavement markings, measured to the top of 
the multipolymer, not including the exposed glass beads. 

For roadways with asphalt surfaces to be striped with work zone or permanent thermoplastic 
markings, the Contractor has the option to apply paint and beads markings for a maximum 30- 
day period until placing the thermoplastic markings, or until starting the succeeding phase of 



County: Brazoria Sheet: 

Highway: FM 2403 Control: 2950-01-008, etc 

General Notes Sheet U 

work on the striped area. Maintain the paint and beads markings, at no expense to the 
Department, until placing the thermoplastic markings or starting the succeeding phase of work 
on the striped area. The work zone markings, whether paint and beads or thermoplastic, are paid 
under the Item, “Work Zone Pavement Markings” and the markings are paid for only once for 
the given phase of construction. 

If using paint and bead markings as described above, purchase the traffic paint from the open 
market. 

If the Type II markings become dirty and require cleaning by washing, brushing, compressed air, 
or other approved methods before applying the Type I thermoplastic markings, this additional 
cleaning is subsidiary to the Item, “Reflectorized Pavement Markings.” 

Establish the alignment and layout for work zone striping and permanent striping. 

Stripe all roadways before opening them to traffic. 

Place pavement markings under these items in accordance with details shown on the plans, the 
latest “Texas Manual on Uniform Traffic Control Devices,” or as directed. 

When design details are not shown on the plans, provide pavement markings for arrows, words, 
and symbols conforming to the latest “Standard Highway Sign Designs for Texas” manual. 

Item 672: Raised Pavement Markers 

If other operations are complete on the project and if the curing time period is not yet elapsed, 
the contract time will be suspended until the curing is done. 

Before placing the raised pavement markers on concrete pavement, blast clean the surface using 
an abrasive-blasting medium. This work is subsidiary to the Item, “Raised Pavement Markers.” 

Provide epoxy adhesive that is machine-mixed or nozzle-mixed and dispensed. Equip the 
machine or nozzle with a mechanism to ensure positive mix measurement control. 

Item 677: Eliminating Existing Pavement Markings and Markers 

Remove existing pavement markings on concrete or asphalt surfaces by flail milling or as 
directed. 

Item 678: Pavement Surface Preparation for Markings 

Do not blast clean asphalt concrete pavement. Clean asphalt concrete pavement as required 
under the applicable specifications or as directed. 

On new concrete pavement or on existing concrete pavement when placing a new stripe on a new 
location, remove the curing compounds and contamination from the pavement surface by flail 
milling or as directed. In addition, air-blast the surface with compressed air just before placing 
the new stripe. 
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On existing concrete pavement when placing a new stripe on an existing location, after removing 
the existing stripe under the Item, “Eliminating Existing Pavement Markings and Markers,” air- 
blast the surface with compressed air just before placing the new stripe. 

Do not clean concrete pavement by grinding. 

Item 3076: Dense-Graded Hot Mix Asphalt 

Taper the asphalt concrete pavement at the beginning and ending points. 

Use a maximum 6H:1V slope for the asphalt concrete pavement edge. 

Where the 6H:1V ACP edge taper extends over onto the unsurfaced shoulders, blade off the 
loose existing shoulder material to provide a solid base for the outside taper edge. After placing 
the ACP overlay, blade this material back against the edge taper. This work is subsidiary to the 
various bid items. 

The stockpile will be the point of sampling of coarse aggregate for test method TEX-217-F (Part 
II, decantation). 

Place the asphalt concrete pavement in courses as shown on the typical sections. 

Do not use petroleum-based solvents in the beds of hot mix asphalt delivery vehicles. 

Dilution of tack coat is not allowed. 

Do not use Surface Aggregate Classification (SAC) C for this project. 

For determining the Asphalt Content, only ignition ovens will be allowed. 

The tack coat rate shown on the “Basis of Estimate” is an average rate for calculating tack coat 
quantities. Vary the rate based on the pavement conditions and other factors such as 
manufacturer’s recommendations and weather. 

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

A shadow vehicle with Truck Mounted Attenuators (TMAs) or Trailer Attenuators (TAs) is 
required as shown on the appropriate Traffic Control Plan (TCP) sheets. TMAs/TAs must meet 
the requirements of the Compliant Work Zone Traffic Control Device List. 

Level 3 Compliant TMAs/TAs are required for this project. 

A total of one (1) shadow vehicle with a TMA/TA is required for the work with the exception of 
Pavement Marking Operations. The Contractor is responsible for determining if one or more of 
these operations will be ongoing at the same time to determine the total number of TMAs/TAs 
needed on the project. 
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A total of three (3) shadow vehicles with a TMA/TA are required for Pavement Marking 
Operations. The Contractor is responsible for determining if one or more of these operations will 
be ongoing at the same time to determine the total number of TMAs/TAs needed on the project. 
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Basis of Estimate 
Item Description Limit and Rate Unit
260 Lime Treatment (Road-Mixed) 

For materials used as subgrade * 
 Lime(HYD, COM, or QK)(SLRY) 

or QK(DRY) 
6 % by weight based on 
100 Lb. / Cu. Ft. subgrade 

SY 

TON 

310 Prime Coat 0.25 Gal. / Sq. Yd. GAL 
316 Seal Coat 

 Asphalt 
 Aggregate (Gr 4) 

A-R Binder
 Asphalt 
 Aggregate (Gr 4) 

0.32 Gal. / Sq. Yd. 
1/130 Cu. Yd. / Sq. Yd. 

0.42 Gal. / Sq. Yd. 
1/130 Cu. Yd. / Sq. Yd. 

GAL 
CY 

GAL 
CY 

3076 Dense-Graded Hot Mix Asphalt 
 Asphalt 
 Aggregate 

Tack Coat 
 Applied on new HMA 
 Applied on Existing HMA 
 Applied on Milled HMA 

110 Lb. / Sq. Yd.-In. 
6 % by weight 

94 % by weight 

0.06 Gal. / Sq. Yd. 
0.09 Gal. / Sq. Yd. 
0.11 Gal. / Sq. Yd. 

TON 

GAL 

* If used in existing roadway base, rate will be determined on a case by case basis.



Estimate & Quantity Sheet
CONTROLLING PROJECT ID 2950-01-008 DISTRICT Houston COUNTY Brazoria

HIGHWAY FM 2403

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

2950-01-008 2950-01-009

TOTAL EST. TOTAL
FINAL

A00122489 A00122490

Brazoria Brazoria

FM 2403 FM 2403

EST. FINAL EST. FINAL

100-6002 PREPARING ROW STA 13.100 14.430 27.530
104-6009 REMOVING CONC (RIPRAP) SY 157.000 309.000 466.000
104-6033 REMOVING CONC (DRAIN) SY 33.000 35.000 68.000
104-6054 REMOVING CONCRETE(MOW STRIP) LF 650.000 537.000 1,187.000
105-6013 REMOVING STAB BASE & ASPH PAV (9") SY 4,943.000 5,241.000 10,184.000
110-6001 EXCAVATION (ROADWAY) CY 703.140 1,254.000 1,957.140
132-6006 EMBANKMENT (FINAL)(DENS CONT)(TY C) CY 2,580.380 1,758.200 4,338.580
162-6002 BLOCK SODDING SY 4,936.220 5,309.950 10,246.170
166-6001 FERTILIZER AC 1.020 1.100 2.120
168-6001 VEGETATIVE WATERING MG 123.000 132.000 255.000
260-6006 LIME TRT (EXST MATL) (6") SY 6,584.000 6,219.000 12,803.000
260-6012 LIME(HYD,COM OR QK)(SLRY)OR QK(DRY) TON 103.000 102.000 205.000
276-6229 CEM TRT(PLNT MX) (CL N)(TYA)(GR1-2)(9") SY 1,646.000 1,556.000 3,202.000
305-6016 SALV, HAUL & STKPL RCL APH PV (3") SY 4,894.000 5,189.000 10,083.000
316-6001 ASPH (MULTI OPTION) GAL 1,936.000 1,806.000 3,742.000
316-6224 AGGR(TY-PB GR-4 SAC-B) CY 48.000 48.000
316-6434 AGGR (TY-PB GR-4 OR TY-PL GR-4 ( SAC-B) CY 46.000 46.000
400-6005 CEM STABIL BKFL CY 300.000 300.000 600.000
416-6001 DRILL SHAFT (18 IN) LF 128.000 138.000 266.000
416-6003 DRILL SHAFT (30 IN) LF 560.000 927.000 1,487.000
416-6005 DRILL SHAFT (42 IN) LF 455.000 756.000 1,211.000
420-6013 CL C CONC (ABUT) CY 58.600 109.100 167.700
420-6029 CL C CONC (CAP) CY 47.200 90.000 137.200
420-6037 CL C CONC (COLUMN) CY 23.500 35.800 59.300
422-6001 REINF CONC SLAB SF 8,599.500 11,128.500 19,728.000
425-6035 PRESTR CONC GIRDER (TX28) LF 1,179.500 1,179.500
425-6036 PRESTR CONC GIRDER (TX34) LF 1,630.000 1,630.000
432-6002 RIPRAP (CONC)(5 IN) CY 7.000 8.000 15.000
432-6026 RIPRAP (STONE COMMON)(DRY)(18 IN) CY 674.900 674.900 1,349.800
432-6045 RIPRAP (MOW STRIP)(4 IN) CY 20.320 15.000 35.320
450-6006 RAIL (TY T223) LF 388.000 520.000 908.000
454-6018 SEALED EXPANSION JOINT (4 IN) (SEJ - M) LF 108.000 204.000 312.000
496-6010 REMOV STR (BRIDGE 100 - 499 FT LENGTH) EA 1.000 1.000 2.000
500-6001 MOBILIZATION LS 0.451 0.549 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 5.000 7.000 12.000
506-6020 CONSTRUCTION EXITS (INSTALL) (TY 1) SY 1,200.000 1,200.000 2,400.000
506-6024 CONSTRUCTION EXITS (REMOVE) SY 1,200.000 1,200.000 2,400.000
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Estimate & Quantity Sheet
CONTROLLING PROJECT ID 2950-01-008 DISTRICT Houston COUNTY Brazoria

HIGHWAY FM 2403

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

2950-01-008 2950-01-009

TOTAL EST. TOTAL
FINAL

A00122489 A00122490

Brazoria Brazoria

FM 2403 FM 2403

EST. FINAL EST. FINAL

506-6038 TEMP SEDMT CONT FENCE (INSTALL) LF 200.000 355.000 555.000
506-6039 TEMP SEDMT CONT FENCE (REMOVE) LF 200.000 225.000 425.000
512-6001 PORT CTB (FUR & INST)(SGL SLOPE)(TY 1) LF 660.000 960.000 1,620.000
512-6025 PORT CTB (MOVE)(SGL SLP)(TY 1) LF 480.000 390.000 870.000
512-6049 PORT CTB (REMOVE)(SGL SLP)(TY 1) LF 660.000 960.000 1,620.000
529-6002 CONC CURB (TY II) LF 38.000 38.000 76.000
530-6021 DRIVEWAYS (ACP) (TYPE 2) SY 376.000 154.000 530.000
533-6001 RUMBLE STRIPS (SHOULDER) LF 2,884.000 2,620.000 5,504.000
533-6002 RUMBLE STRIPS (CENTERLINE) LF 1,442.000 1,310.000 2,752.000
540-6001 MTL W-BEAM GD FEN (TIM POST) LF 100.000 75.000 175.000
540-6006 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 4.000 3.000 7.000
542-6001 REMOVE METAL BEAM GUARD FENCE LF 450.000 337.000 787.000
542-6004 RM MTL BM GD FENCE TRANS (THRIE-BEAM) EA 4.000 4.000 8.000
544-6001 GUARDRAIL END TREATMENT (INSTALL) EA 4.000 3.000 7.000
544-6003 GUARDRAIL END TREATMENT (REMOVE) EA 4.000 4.000 8.000
545-6003 CRASH CUSH ATTEN (MOVE & RESET) EA 1.000 2.000 3.000
545-6005 CRASH CUSH ATTEN (REMOVE) EA 6.000 4.000 10.000
545-6010 CRASH CUSH ATTEN (INSTL)(L)(W)(TL3) EA 6.000 5.000 11.000
560-6025 RELOCATE EXISTING MAILBOX EA 3.000 3.000 6.000
644-6001 IN SM RD SN SUP&AM TY10BWG(1)SA(P) EA 7.000 8.000 15.000
644-6076 REMOVE SM RD SN SUP&AM EA 3.000 5.000 8.000
658-6014 INSTL DEL ASSM (D-SW)SZ (BRF)CTB (BI) EA 6.000 6.000 12.000
658-6062 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2(BI) EA 12.000 9.000 21.000
662-6008 WK ZN PAV MRK NON-REMOV (W)6"(SLD) LF 2,500.000 1,714.000 4,214.000
662-6037 WK ZN PAV MRK NON-REMOV (Y)6"(SLD) LF 2,500.000 1,714.000 4,214.000
662-6067 WK ZN PAV MRK REMOV (W)6"(SLD) LF 4,460.000 5,290.000 9,750.000
662-6098 WK ZN PAV MRK REMOV (Y)6"(SLD) LF 4,460.000 5,290.000 9,750.000
666-6318 RE PM W/RET REQ TY I (Y)6"(BRK)(100MIL) LF 2,620.000 2,886.000 5,506.000
666-6343 REF PROF PAV MRK TY I(W)6"(SLD)(100MIL) LF 2,620.000 2,886.000 5,506.000
672-6009 REFL PAV MRKR TY II-A-A EA 34.000 38.000 72.000
677-6002 ELIM EXT PAV MRK & MRKS (6") LF 5,000.000 5,000.000 10,000.000
678-6002 PAV SURF PREP FOR MRK (6") LF 5,240.000 5,772.000 11,012.000

3076-6066 TACK COAT GAL 365.000 341.000 706.000
3076-6077 D-GR HMA TY-D SAC-B PG70-22 (EXEMPT) TON 501.000 468.000 969.000
3076-6081 D-GR HMA TY-D PG70-22 (EXEMPT) TON 577.000 567.000 1,144.000
5092-6001 FILLING MILLED ASPHALT RUMBLE STRIPS LF 1,160.000 1,292.000 2,452.000
6001-6001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 7.000 7.000 14.000
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Estimate & Quantity Sheet
CONTROLLING PROJECT ID 2950-01-008 DISTRICT Houston COUNTY Brazoria

HIGHWAY FM 2403

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

2950-01-008 2950-01-009

TOTAL EST. TOTAL
FINAL

A00122489 A00122490

Brazoria Brazoria

FM 2403 FM 2403

EST. FINAL EST. FINAL

6185-6005 TMA (MOBILE OPERATION) DAY 6.000 6.000 12.000
08 CONTRACTOR FORCE ACCOUNT LAW

ENFORCEMENT (NON-PARTICIPATING)
LS 1.000 1.000 2.000

CONTRACTOR FORCE ACCOUNT SAFETY
CONTINGENCY (NON-PARTICIPATING)

LS 1.000 1.000 2.000

CONTRACTOR FORCE ACCOUNT EROSION
CONTROL MAINTENANCE (NON-PARTICIPATING)

LS 1.000 1.000 2.000

DISTRICT COUNTY
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DIST. COUNTY

JOB HIGHWAY NO.

SHEET NO.

01 008, ETC FM 2403
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ROADWAY QUANTITIES
SUMMARY OF
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SUMMARY OF WORKZONE TRAFFIC CONTROL ITEMS

LOCATION

512 512 512 545 545 545 6001 6185

6001 6025 6003 6010 6001 6005

1)

SLOPE)(TY

INST)(SGL

(FUR &

PORT CTB

SLP)(TY 1)

(MOVE)(SGL

PORT CTB

RESET)

(MOVE &

ATTEN

CRASH CUSH

SIGN

MESSAGE

CHANGEABLE

PORTABLE

OPERATION)

(MOBILE

TMA

LF LF LF EA EA EA DAY DAY

SOUTH BRIDGE P1

SOUTH BRIDGE P2

NORTH BRIDGE PH1

NORTH BRIDGE PH2

PROJECT TOTALS

SUMMARY OF REMOVAL ITEMS

LOCATION

104 496 105 305

6009 6010 6013 6016

(RIPRAP)

CONC

REMOVING

FT LENGTH)

100 - 499

(BRIDGE

REMOV STR

(9")

& ASPH PAV

STAB BASE

REMOVING

(3")

RCL APH PV

& STKPL

SALV, HAUL

SY EA SY SY

SOUTH BRIDGE

NORTH BRIDGE

PROJECT TOTALS

SUMMARY OF PAVEMENT MARKING ITEMS

LOCATION

666 672 678

6343 6009 6002

D)(100MIL)

I(W)6"(SL

PAV MRK TY

REF PROF

II-A-A

MRKR TY

REFL PAV

MRK (6")

PREP FOR

PAV SURF

LF LF EA LF

SOUTH BRIDGE

NORTH BRIDGE

PROJECT TOTALS 5506 5506 72 11012

SUMMARY OF EROSION CONTROL ITEMS

LOCATION

162 166 168 506 506 506 506

6002 6001 6001 6020 6024 6038 6039

SODDING

BLOCK
FERTILIZER

WATERING

VEGETATIVE

(TY 1)

(INSTALL)

ON EXITS

CONSTRUCTI

(REMOVE)

ON EXITS

CONSTRUCTI

(INSTALL)

CONT FENCE

TEMP SEDMT

(REMOVE)

CONT FENCE

TEMP SEDMT

SY AC MG SY SY LF LF

SOUTH BRIDGE

NORTH BRIDGE

PROJECT TOTALS 10246.17 2.12 255 2400 2400 425

466

5241

10200

5189

10099

100

6002

ROW

PREPARING

STA

480

570

1620

480

870

660

960

1620

4460 4460

5290 5290

9758 9757

662 662 662 662 677

6008 6037 6067 6098 6002

(W)6"(SLD)

NON-REMOV

MRK

WK ZN PAV

(Y)6"(SLD)

NON-REMOV

MRK

WK ZN PAV

(W)6"(SLD)

MRK REMOV

WK ZN PAV

(Y)6"(SLD)

MRK REMOV

WK ZN PAV

MRKS (6")

PAV MRK &

ELIM EXT

LF LF LF LF LF

2500 2500 5000

1714 1714 5000

4214 4214 10000

6049

(TY 1)

(SGL SLP)

(REMOVE)

PORT CTB 

6005

(REMOVE)

ATTEN

CRASH CUSH

390

390 42

(L)(W)(TL3)

(INSTL)

ATTEN

CRASH CUSH

3

2

3

3

7

309 114.43 2886 2886 38 5772

5309.95 1.1 132 1200 1200 355 225

1

3

6

10

1

5

11

7

14

3

3

12

157 4943 48941

2

13.1

27.53

4936.22 1.02 123 1200 1200 200 200

2620 2620 34 5240

180

555

6318

(100MIL)

(Y)6"(BRK)

REQ TY I 

RE PM W/RET 

666

20



SUMMARY OF ROADWAY ITEMS

LOCATION

260 316 316 530 533 533 560 3076 3076 3076

6006 6001 6224 6021 6001 6002 6025 6042 6043 6066

(6")

(EXST MATL)

LIME TRT

OPTION)

(MULTI

ASPH

GR-4 SAC-B)

AGGR(TY-PB

2)

(ACP) (TYPE

DRIVEWAYS

(SHOULDER)

STRIPS

RUMBLE

NE)

(CENTERLI

STRIPS

RUMBLE

MAILBOX

EXISTING

RELOCATE

PG70-22

TY-D SAC-B

D-GR HMA

(LEVEL-UP)

PG70-22

TY-D

D-GR HMA

TACK COAT

SY GAL CY SY LF LF EA TON TON GAL

SOUTH BRIDGE      6,584      1,936         48 3

NORTH BRIDGE      6,219      1,806         46 

 PROJECT TOTALS     12,803      3,742         94      5,504      2,752          6        969      1,144 

SUMMARY OF MBGF ITEMS

LOCATION

104 432 540 540 542 542 544 544 658

6054 6045 6001 6006 6001 6004 6001 6003 6062

MOW STRIP)

CONCRETE(

REMOVING

IN)

STRIP)(4

(MOW

RIPRAP

(TIM POST)

GD FEN

MTL W-BEAM

AM)

(THRIE-BE

TRANS

GD FEN

MTL BEAM

FENCE

GUARD

METAL BEAM

REMOVE

AM)

(THRIE-BE

TRANS

GD FENCE

RM MTL BM

(INSTALL)

TREATMENT

END

GUARDRAIL

(REMOVE)

TREATMENT

END

GUARDRAIL

(BI)

1(BRF)GF2

(D-SW)SZ

ASSM

INSTL DEL

LF CY LF EA LF EA EA EA EA

South

SE corner

NE corner

NW corner

SW corner

North

SE corner

NE corner

NW corner

SW corner

PROJECT TOTALS 1187 36 175 7 787 8 7 8 21
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SECT.

DIST. COUNTY

JOB HIGHWAY NO.

SHEET NO.

01 008, ETC FM 2403

HOU BRAZORIA

C 2023

SHEET 1 OF 1

 QUANTITIES
ROADWAY

SUMMARY OF

(ROADWAY)

EXCAVATION

CY CY

(TY C)

(DENS CONT)

(FINAL)

EMBANKMENT

1254 1758

2580703

1988 4292

6229

(GR1-2)(9")

(CL N)(TYA)

(PLNT MX)

CM TRT

QK(DRY)

OR

QK)(SLRY)

OM OR

LIME(HYD,C

376

154

530

658

6014

EA

6

6

12

(BI)

(BRF)CTB

(D-SW)SZ

ASSM

INSTL DEL

1646

1556

3202

276

CY

103

102

205

260

6012

TON

6002

432

6002

529

6033

104

RIPRAP CONC CURB

CONC

CY LF SY

15 68

132

6006

110

6001

2620 1310 3 468 567 341

25

25

25

1

1

1

112

150

75

1 1 1 3

1 1

1 1 1 3

1 1 1 3

162

50

200

125

5

5

5

8 38 35

7 38 33

76

REMOVING

(DRAIN)

(TY II)
(5 IN)

(CONC) 

2884 1442

200

125

200

125

365.0

       706 

501 577

5

5

5

5

25

25

25

25

1

1

1

1

150 1 1 1 3

75 1 1 1 3

150 1 1 1 3

75 1 1 1 3

300

300

600

400

6005

CY

BKFL

STABIL

CEM

21



SUMMARY OF EARTHWORK  ITEMS

LOCATION

(ROADWAY)

EXCAVATION

CY CY

156+97.4339 0 0

157+00.0000 4 0

157+25.0000 44 2

157+50.0000 44 3

157+75.0000 43 4

158+00.0000 44 5

158+25.0000 43 5

158+50.0000 43 5

158+75.0000 41 6

159+00.0000 39 7

159+25.0000 39 10

159+50.0000 37 15

159+75.0000 33 20

160+00.0000 29 22

160+25.0000 24 22

160+50.0000 19 22

160+75.0000 12 2

161+00.0000 4 4

161+25.0000 0 21

161+50.0000 0 46

161+75.0000 0 77

162+00.0000 0 105

162+19.2077 0 0

162+25.0000 0 116

162+50.0000 0 125

162+75.0000 0 55

163+00.0000 0 0

163+25.0000 0 0

163+50.0000 0 0

163+75.0000 0 0

164+00.0000 0 0

164+25.0000 0 0

164+50.0000 0 0

164+75.0000 0 0

165+00.0000 0 86

165+25.0000 0 125

165+50.0000 0 123

165+75.0000 0 102

166+00.0000 0 84

166+25.0000 0 76

166+50.0000 0 86

166+75.0000 0 75

167+00.0000 0 66

167+25.0000 0 49

167+50.0000 1 22

167+75.0000 6 17

168+00.0000 13 22

168+25.0000 20 24

168+50.0000 26 23

168+75.0000 33 19

169+00.0000 37 16

169+25.0000 39 16

169+50.0000 39 13

169+75.0000 39 9

170+00.0000 39 5

170+25.0000 39 1

170+50.0000 39 0

170+75.0000 38 0

171+00.0000 39 0

171+25.0000 39 0

171+39.8295 22 0

PROJECT TOTALS 1758

SUMMARY OF EARTHWORK  ITEMS

LOCATION

(ROADWAY)

EXCAVATION

CY CY

CONT)(TY C)

(FINAL)(DENS 

EMBANKMENT

*

* FOR CONTRACTOR'S INFORMATION ONLY

*

*

*

*

*

*

*

CONT)(TY C)

(FINAL)(DENS 

EMBANKMENT

166+02 202 0

1254
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DIST. COUNTY

JOB HIGHWAY NO.
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01 008, ETC FM 2403

HOU BRAZORIA

C 2023
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 QUANTITIES
ROADWAY

SUMMARY OF

32+36.6469 R1 0 0

32+50.0000 R1 18 0

32+75.0000 R1 35 0

33+00.0000 R1 37 4

33+25.0000 R1 36 13

33+50.0000 R1 37 17

33+75.0000 R1 37 10

34+00.0000 R1 37 3

34+25.0000 R1 34 11

34+50.0000 R1 30 23

34+75.0000 R1 24 33

35+00.0000 R1 19 43

35+25.0000 R1 13 42

35+50.0000 R1 5 44

35+75.0000 R1 1 46

36+00.0000 R1 0 46

36+25.0000 R1 0 58

36+50.0000 R1 0 59

36+75.0000 R1 0 69

37+00.0000 R1 0 74

37+25.0000 R1 0 96

37+50.0000 R1 0 115

37+75.0000 R1 0 108

38+00.0000 R1 0 100

38+25.0000 R1 0 26

38+50.0000 R1 0 0

38+75.0000 R1 0 0

39+00.0000 R1 0 0

39+25.0000 R1 0 0

39+50.0000 R1 0 0

39+75.0000 R1 0 0

40+00.0000 R1 0 94

40+25.0000 R1 0 171

40+50.0000 R1 0 152

40+75.0000 R1 0 152

41+00.0000 R1 0 150

41+25.0000 R1 0 136

41+50.0000 R1 0 119

41+75.0000 R1 0 109

42+00.0000 R1 0 98

42+25.0000 R1 0 88

42+50.0000 R1 1 81

42+75.0000 R1 4 20

43+00.0000 R1 13 36

43+25.0000 R1 22 40

43+50.0000 R1 28 46

43+75.0000 R1 32 41

44+00.0000 R1 35 1

44+25.0000 R1 36 1

44+50.0000 R1 37 0

44+75.0000 R1 35 0

45+00.0000 R1 34 1

45+25.0000 R1 35 0

45+46.2787 R1 29 0

PROJECT TOTAL 703 2580
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REMOVE SM RD SN         
SUP & AM

  ALUM  SIGNS  (TY A)

REPLACE EXT ALUM SIGNS 
(TY A)

  TY S80 (1) SA (U)

RELOCATE SM RD SN 
SUP&AM TY 10BWG

RELOCATE SM RD SN 
SUP&AM TY S80

  TY S80 (1) SB (U)

  TY S80 (2) SA (P-EXAL)

FEDERAL REGION

ALUMINUM SIGN BLANKS 
(TYPE A)
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SMALL   SIGNS
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  TY S80 (1) SA (P)

  TY S80 (1) SA (P-BM)

  TY 10BWG (1) SA (P-BM)

  TY 10BWG (1) SB (P)

  TY 10BWG (1) SA (T)

  TY 10BWG (1) SA (T-2EXT)
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Sign support shall be located as 
shown on the plans, except that 
the Engineer may shift the sign 
supports, within design guidelines,
where necessary to secure a more 
desirable location or to avoid 
conflict with utilities. Unless 
otherwise shown on the plans, the 
Contractor shall stake and the 
Engineer will verify all sign 
support locations.
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CONTROL

FEDERAL AID PROJECT NO. SHEET

3 4 5 6 7

23



 
60

01
60

02
60

04
60

05
60

07
60

09
60

12
60

27
60

28
60

30
60

31
60

33
60

36
60

44
60

51
60

68
60

70
60

76
60

01
60

07

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

E
A

S
F

S
F

P
R

O
P

O
S

E
D

W
14

-3
48

X
48

X
36

X
X

W
8-

13
aT

36
X

36
X

X
X

W
11

-1
36

X
36

X

X
X

W
16

-1
P

24
X

30
X

R
4-

1
24

X
30

X
X

R
4-

1
24

X
30

X
X

W
11

-1
36

X
36

X

X
X

W
16

-1
P

24
X

30
X

W
8-

13
aT

36
X

36
X

X
X

W
14

-3
48

X
48

X
36

X
X

W
5-

2
N

A
R

R
O

W
 B

R
ID

G
E

36
X

36
X

X

S
H

E
E

T
 T

O
T

A
L

8
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
5

0
0

P
R

O
JE

C
T

 T
O

T
A

L
1

5
8

FEDERAL AID PROJECT NO.

X
1

Sign support shall be located as 
shown on the plans, except that 
the Engineer may shift the sign 
supports, within design guidelines,
where necessary to secure a more 
desirable location or to avoid 
conflict with utilities. Unless 
otherwise shown on the plans, the 
Contractor shall stake and the 
Engineer will verify all sign 
support locations.
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FM 2403

HIGHWAY 
NO.

SHEET

ALUMINUM SIGN BLANKS 
(TYPE A)

BRAZORIA

COUNTY

12

STATE  
DISTRICT

SUMMARY   OF  
SMALL   SIGNS

Less than 7.5               0.080"                 
7.5  to 15                       0.100"                
Greater than 15           0.125"

Square Ft.       Min. Thickness

2
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FEDERAL REGION
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CONTROL

REMOVE SM RD SN         
SUP & AM

  ALUM  SIGNS  (TY A)

  TY S80 (1) SA (P)

  TY S80 (1) SA (P-BM)

  TY S80 (1) SA (T)

  TY S80 (1) SA (T-2EXT)

  TY S80 (2) SA (P-EXAL)

RELOCATE SM RD SN 
SUP&AM TY 10BWG

RELOCATE SM RD SN 
SUP&AM TY S80
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  TY S80 (1) SB (U)

  TY 10BWG (1) SB (P)

  TY 10BWG (1) SB (T)

PLYWOOD TYPE  A

ALUMINUM TYPE  A

  TY S80 (1) SA (U)
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SCALE IN FEET

13.52 SQ MI
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SHEET 1 OF 1 

2950 01

HOU BRAZORIA

FM 2403

FM 2403

                     

                     FLOW ARROW

                     FM 2403 ROADWAY

                     STREAM

                     DRAINAGE AREA BOUNDARY

                     FM 2403 CROSSING

     LEGEND:

AREA MAP

OVERALL DRAINAGE

FM 2403

008, ETC

88

    A WOOLPERT COMPANY.

    "DATED MAY 2023, PREPARED BY CIVILTECH,

    REPLACEMENT PROJECT, BRAZORIA COUNTY, TEXAS 

    THE "DRAINAGE STUDY FOR FM 2403 BRIDGE

    DRAINAGE CROSSINGS ARE SHOWN AS PROVIDED IN

1.  OVERALL DRAINAGE AREA BOUNDARIES FOR

NOTE:

DISCHARGE (CFS)

10-YEAR 25-YEAR 50-YEAR 100-YEAR

EXISTING EXISTING EXISTING EXISTINGPROPOSED PROPOSED PROPOSED PROPOSED

1674.2

1918.0

1675.6

1920.0

2018.3

2520.7

2020.1

2528.4

2248.2

3165.8

2250.4

3164.1

2659.3

3970.4

2669.3

3950.0

ACRES SQ MILES

ASSOCIATED DRAINAGE AREA

8650.24

2553.60 3.99

13.52

CHOCOLATE BAYOU

TRIBUTARY

MUSTANG BAYOU

STATION

CROSSING

39+00

164+00

BRIDGE NBI No

CROSSING ID /

12-020-0-2950-01-003

12-020-0-2950-01-004

NAME

BRIDGE

SOUTH BRIDGE

NORTH BRIDGE

NAME

STREAM

STRUCTURE

EXISTING

BRIDGE

BRIDGE

NBI NO. 12-020-0-2950-01-003

CSJ NO. 2590-01-008

CHOCOLATE BAYOU CROSSING

NBI NO. 12-020-0-2950-01-004

CSJ NO. 2590-01-009

MUSTANG BAYOU TRIBUTARY CROSSING

TRIBUTARY

MUSTANG BAYOU

BAYOU

CHOCOLATE
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* THE PROPOSED BRIDGE FREEBOARD IS CALCULATED BASED ON THE WSE AT THIS LOCATION
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SPAN 1

-40
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SPAN 2

3

(+)1.4706% (-)1.4916%

20' WINGWALL OVERALL LENGTH OF BRIDGE=220.00'

FOR PAYMENT

END BRIDGE RAIL

EXIST GROUND

90'-0" SPAN 2

EL=29.56

LOW CHORD

H

(OPTION 2)

CSAB(OPTION 2)

CSAB

MBGF

CRASH CUSHION

EL=34.05

STA 165+20.00

ABUT #4

FACE OF BKWL

END BRIDGE

OVERALL LENGTH OF RAIL=260.00'(LT & RT)

220.00' TY Tx34 PRESTR CONC GIRDER UNIT
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HEADWATER ELEVATION VS. FLOW

* RATING CURVE AT STATION 5964

 TRIBUTARY BAYOU MUSTANG OVER 2403 FM FOR RESULT MODEL HEC-RAS OFCOMPARSION

 (CFS)FLOW  (FT)WSE  (FT/S)VELOCITY

XS FREQ  FT) (FL PROPOSED EXISTING DELTA PROPOSED EXISTING DELTA PROPOSED EXISTING DELTA

5964

10-YEAR 15.32 1917.99 28.80 1.44

25-YEAR 15.32 2520.65 30.42 1.55

50-YEAR 15.32 3165.79 31.52 1.45

100-YEAR 15.32 3970.35 31.98 1.55

5946 BRIDGE

5818

10-YEAR 15.17 1916.97 28.59 28.59 0.00 2.07

25-YEAR 15.17 2510.55 30.10 30.12 -0.02 2.18

50-YEAR 15.17 3163.52 31.28 2.02

100-YEAR 15.17 3965.31 31.76 31.80 -0.04 2.01

1920.02

2528.35

3164.11

3949.95

1919.82

2526.68

3163.84

3959.12

2.03

7.70

-1.68

-20.40

2.85

16.13

0.32

-6.19

28.62

30.14

31.27

31.79

31.25

-0.18

-0.28

-0.25

-0.19

-0.03

1.22

1.34

1.30

1.42

1.24

1.35

1.31

1.43

-0.22

-0.21

-0.15

-0.13

-0.83

-0.83

-0.71

-0.58

7

6.

5.

4. 

3.

2. 

1.

NOTES:

MODEL GEOMETRY NAMED "BR2950-01-009-GEO-Prop-XS_Extension".

PROPOSED CONDITION WATER SURFACE ELEVATIONS FROM HEC-RAS

MODEL GEOMETRY NAMED "BR2950-01-009-GEO-Ex-XS_Extension".

EXISTING CONDITION WATER SURFACE ELEVATIONS FROM HEC-RAS

MODEL "FM2403.PRJ".

WATER SURFACE ELEVATIONS (WSE) IS COMPUTED USING HEC-RAS

CONDITION WAS CREATED TO ANALYZE THE BRIDGE.

1-DIMENSIONAL UNSTEADY MODEL WITH NORMAL DEPTH AS BOUNDARY

ANALYSIS.

HEC-RAS MODEL WAS CREATED USING 2018 LIDAR FOR HYDRAULIC

HYDRAULIC METHOD

FLOWS CALCULATED USING SCS METHOD.

HYDROLOGIC METHOD

FM 2403

008, ETC

89

HYDRAULIC DATA SHEET

NORTH BRIDGE

AND DESIGN.

HEC-RAS (VERSION 6.2.0) WAS USED FOR HYDRALUIC ANALYSIS

HYDROLOGY WAS BASED ON NOAA'S ATLAS 14 RAINFALL.

NUMBER 48039C0258K DATED 12/30/2020.

THE FEMA REGULATORY FLOODPLAIN BASED ON FEMA FIRM PANEL

THE PROJECT SITE LIES WITHIN ZONE AO WITH 3 FEET DEPTH OF

THE PROJECT DATA IS REFERENCED TO NAVD 1988.

THE PROPOSED BRDIGE LENGTH IS 220 FT.

BETWEEN STATIONS 5964 (UPSTREAM) AND 5818 (DOWNSTREAM).

THE PROPOSED BRIDGE IS LOCATED AT HEC-RAS STATION 5946,

CIVILTECH, A WOOLPERT COMPANY.

BRAZORIA COUNTY, TEXAS" DATED MAY 2023, PREPARED BY

STUDY FOR FM 2403 BRIDGE REPLACEMENT PROJECT, 

DATA PRESENTED FROM DRAINAGE REPORT TITLED "DRAINAGE

NBI : 12-020-0-2950-01-004
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* THE PROPOSED BRIDGE FREEBOARD IS CALCULATED BASED ON THE WSE AT THIS LOCATION

 

1

SPAN 1

-40

-20

SPAN 2 3

(+)0.1785% (-)0.1789%

12' WINGWALL OVERALL LENGTH OF BRIDGE=170.00'

FOR PAYMENT

END BRIDGE RAIL

70'-0" SPAN 2

EL=23.58

LOW CHORD

(OPTION 2)

CSAB(OPTION 2)
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OVERALL LENGTH OF RAIL(T223)=194.00'(LT & RT)
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STA 38+23.50

ABUT #1

FACE OF BKWL
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10 TONS/DS

2-18"DIA DS x 33'

 BAYOU CHOCOLATE OVER 2403 FM FOR RESULT MODEL HEC-RAS OFCOMPARSION

 (CFS)FLOW  (FT)WSE  (FT/S)VELOCITY

XS FREQ  FT) (FL PROPOSED EXISTING DELTA PROPOSED EXISTING DELTA PROPOSED EXISTING DELTA

1980

10-YEAR 5.62 1674.23 18.72 18.75 -0.03 2.71 2.70 0.01

25-YEAR 5.62 2018.32 19.94 19.98 -0.04 2.84 2.83 0.01

50-YEAR 5.62 2250.43 2248.19 2.24 20.72 20.75 -0.03 2.89 2.87 0.02

100-YEAR 5.62 2659.27 22.07 22.14 -0.07 2.92 2.88 0.04

1923.5 BRIDGE

1862

10-YEAR 4.73 1675.55 1674.22 1.33 18.67 18.67 0.00 2.63 2.63 0.00

25-YEAR 4.73 2020.09 2018.31 1.78 19.90 19.89 0.01 2.73 2.75 -0.02

50-YEAR 4.73 2248.19 20.68 20.67 0.01 2.76 2.81 -0.05

100-YEAR 4.73 2659.27 22.04 22.00 0.04 2.75 2.83 -0.08

1675.56

2020.10

2669.27

2250.42

2669.28

1.33

1.78

10.00
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10.01

 /S)3Q (FT

*  RATING CURVE BASED ON HEC-RAS PROPOSED MODEL
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6.

5.

4. 

3.

2. 

1.

NOTES:

MODEL GEOMETRY NAMED "FM2403_PROP".

PROPOSED CONDITION WATER SURFACE ELEVATIONS FROM HEC-RAS

MODEL GEOMETRY NAMED "FM2403_EX".

EXISTING CONDITION WATER SURFACE ELEVATIONS FROM HEC-RAS

MODEL "BR_2950-01-008.PRJ".

WATER SURFACE ELEVATIONS (WSE) IS COMPUTED USING HEC-RAS

CONDITION WAS CREATED TO ANALYZE THE BRIDGE.

1-DIMENSIONAL UNSTEADY MODEL WITH NORMAL DEPTH AS BOUNDARY

ANALYSIS.

HEC-RAS MODEL WAS CREATED USING 2018 LIDAR FOR HYDRAULIC

HYDRAULIC METHOD

FLOWS CALCULATED USING SCS METHOD.

HYDROLOGIC METHOD

FM 2403

008, ETC

90

HYDRAULIC DATA SHEET

SOUTH BRIDGE

AND DESIGN.

HEC-RAS (VERSION 6.2.0) WAS USED FOR HYDRALUIC ANALYSIS

HYDROLOGY WAS BASED ON NOAA'S ATLAS 14 RAINFALL.

THE PROJECT SITE IS NOT WITHIN THE FEMA REGULATORY FLOODWAY.

THE PROJECT DATA IS REFERENCED TO NAVD 1988.

PROPOSED BRDIGE LENGTH IS 170 FT.

BETWEEN STATIONS 1980 (UPSTREAM) AND 1862 (DOWNSTREAM). THE

THE PROPOSED BRIDGE IS LOCATED AT HEC-RAS STATION 1923.5,

CIVILTECH, A WOOLPERT COMPANY.

BRAZORIA COUNTY, TEXAS" DATED MAY 2023, PREPARED BY

STUDY FOR FM 2403 BRIDGE REPLACEMENT PROJECT, 

DATA PRESENTED FROM DRAINAGE REPORT TITLED "DRAINAGE

NBI : 12-020-0-2950-01-003
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60'-0"

EXISTING TYPICAL SECTION

60'-0"

"2
11'-3 12'-0" 12'-0" 12'-0" 12'-0" "2

11'-3

� Proposed FM 2403

LaneLaneShoulder Shoulder T223T223

"2
125'-3 "2

125'-3

� Existing FM 2403

2%2%

PGL

Type Tx34

Girder #7

Type Tx34

Girder #1

PROPOSED TYPICAL SECTION ~ FINAL

48'-0" ~ Roadway

50'-7" ~ Overall

8
½
" 

"2
127'-10"2

141'-6

8
½
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k

26'-4" ~ Roadway

13'-2"13'-2"
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ROW ROW

60'-0"

� Proposed FM 2403

Lane

Phase 1

8
½
" 

"2
127'-3

12'-0" ~ Roadway

1'-0" 1'-0"

PGL

Type Tx34

� Girder #7

"2
11'-3

10'-0"

2'-0"

Type Tx34

� Girder #4

2%

11"

"2
125'-3

8
½
" 

D
e
c
k

T223

� Existing FM 2403

Lane

12'-0" ~ Roadway

1'-0"10'-0"1'-0"

"8
51'-2

"2
11'-8

2'-0"

22'-0"

" ~ Approx.8
312'-6

Removal

60'-0"

"2
127'-10

11"

� Girder

Per Slab Details

Extend Bars A
(Phase Construction)

Bridge Deck

Edge of Phased Deck

� Construction Joint

PHASE 1 ~ REMOVAL

PHASE 1 ~ CONSTRUCTION

2"

Approx.

6'-10"

� Existing FM 2403
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ROW ROW

"2
127'-10

� Proposed FM 2403

Phase 1

8
½
" 

"2
127'-3

Type Tx34

� Girder #7

"2
11'-3

Type Tx34

� Girder #4

2%

"2
127'-10

"2
125'-3

� Proposed FM 2403

8
½
" 

PGL

Type Tx34

� Girder #7

"2
11'-31'-0"10'-0"

Lane

2'-0"

Type Tx34

� Girder #4

2%

"2
125'-3

10'-0"

2%

"2
125'-3

"2
123'-3

Phase 2

Type Tx34

� Girder #1

Lane

10'-0"10'-0"1'-0"2'-0"2'-0" 1'-0" "2
11'-3

"2
141'-6

Lane

Lane

" Approx.8
516'-7

Removal

PGL

8
½
" 

D
e
c
k

T223

T223

PHASE 2 ~ CONSTRUCTION

PHASE 2 ~ REMOVAL

11"

� Girder

Per Slab Details

Extend Bars A
(Phase Construction)

Bridge Deck

Edge of Phased Deck

� Construction Joint

1'-0"2'-0"2'-0"
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DN: CK: DW: CK:
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   AI  TF      GB  AI   

BEARING SEAT ELEVATIONS
ESTIMATED QUANTITIES &

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

ITEM NO. 416-6001 416-6005 420-6013 420-6029 420-6037 422-6001 450-6006 454-6018

ITEM

RAIL (TY T223)

UNIT LF LF CY CY CY SF LF CY LF LF

QUANTITY

(SEJ - M)
JOINT (4 IN)
EXPANSION

SEALED

BEARING SEAT ELEVATIONS

ESTIMATED QUANTITIES

(18 IN)
DRILL SHAFT

(42 IN)
DRILL SHAFT

(ABUT)
CL C CONC

(CAP)
CL C CONC

(COLUMN)
CL C CONC

SLAB
REINF CONC

416-6003

LF

(30 IN)
DRILL SHAFT

GIRDER (TX34)
PRESTR CONC

425-6036 432-6026

(DRY)(18 IN)
RIPRAP (STONE COMMON)

138 927 756 35.8 674.9 52011,128.5
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     ABUT  4 (BK)     29.413     29.643      29.866      30.081       30.062      29.953      29.844
                        BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

              (FWD)     29.712     29.913     30.106      30.291      30.247      30.099      29.956
     BENT  3 (BK)      29.639     29.838     30.030      30.214      30.170      30.077      29.978       29.875
                        BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7    BEAM  8

              (FWD)    29.883     30.027      30.162      30.291      30.200       30.061      29.917       29.767
     BENT  2 (BK)     29.926     30.068      30.203      30.329      30.238       30.039      29.802
                        BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7    BEAM  8

     ABUT  1 (FWD)    29.802     29.896     29.982      30.060     29.928       29.671       29.370
                        BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

109.1 90.0 1,630 204
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End Bridge
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Face of backwall

� Bent 2 � Bent 3

Abut 4

Face of backwall
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.8
18
'

39
.3
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1.
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7.
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1.
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6'
 =
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3.
34

9'
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00

0'

4.
00

0'

� Proposed FM 2403

Begin Bridge

15.000'

(typ)

WP

WP

9
"

2
3
.2

9
2
'

2
3
.2

9
2
'

2
0
.8

9
2
'

2
5
.6

9
2
'

� 30" � D.S.

85
.6
68
'

3 
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' =
 4

2.
33

7'

2
1
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1
7
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2
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1
7
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.5
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=
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83
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2 
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(ty
p)

(ty
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9
"

(t
y
p
)

(t
y
p
)

(t
y
p
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y
p
)

60° skew

(typ)

15.000'

(typ)

WP

WP

� 30" � D.S.

3 
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a 
at
 1

2.
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2'
 =
 3

6.
06

5'

4 
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 1
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8'
 =
 4
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.3
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'

(P
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)

42
.8
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'

(P
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)

2.
75

0'

4.
00

0'

(typ)

     18" � D.S.

(typ)

     18" � D.S.

(typ)

       � 42" � D.S.

GENERAL NOTES:

DIMENSIONS ARE MEASURED ALONG FACE OF BACKWALL.

BACKWALL. REFER TO ABUTMENT DETAILS FOR MORE INFORMATION.

ABUTMENT DRILLED SHAFT LOCATIONS ARE OFFSET FROM FACE OF 

SUPERSEDES ANY FOUNDATION DISCREPANCY ON BRIDGE LAYOUT. 

FOR INFORMATION ONLY.  TABLE OF FOUNDATION QUANTITIES 

DRILLED SHAFT & PILE LENGTHS SHOWN ON BRIDGE LAYOUT ARE

REFER TO THE BRIDGE LAYOUT FOR BENT STATIONING AND BEARINGS.

UTILITIES BEFORE CONSTRUCTION OR ORDERING MATERIAL.

THE CONTRACTOR SHALL VERIFY LOCATION OF ALL

SHEET  OF 
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1
.0

0
0
'

(t
y
p
)

Abut 1, 30" DS Abut 1, 18" DS* Bent 2, 42" DS Bent 3, 42" DS Abut 4, 30" DS Abut 4, 18" DS*

Foundation Load (Tons/DS) 75 10 125 110 60 10

# of Column/DS 9 2 7 7 9 2

H for Column Above (ft) 0 0 10 10 0 0

DS Length (ft) 53 36 57 51 50 33

H + DS Length (ft) 53 36 67 61 50 33

* 18" DS are for abutment wingwalls

      TABLE OF DRILLED SHAFT (DS) & COLUMN INFORMATION

05.17.2023
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SHEET 1 OF 

FM 2403

FM 2403

008, ETC

BRAZORIA

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

1
'-

0
"

1
'-

0
"

20.000'

5.000'

2
'-
0
"

1
'-
0
"

(typ)
     18" � D.S.

  � Proposed FM 2403

60°

skew

WP

Begin Bridge

Drilled Shaft spa

Girder spa 2.000'

93.167'

2.750'

2.000'

(Phase 2)(Phase 1)

53.818' 39.349'

4 Spa at 11.767' = 47.068' 3 Spa at 11.116' = 33.349'

3 Spa at 14.138' = 42.414'

� Girder 1 � Girder 7 

(typ)

   Const Jt

S (typ)U U

3"Bars V spacing 3"

Top of Approach Slab

Parallel to roadway surface
L1 (typ) L2 (typ)

cap elevations
         Uniform slope between

Bars S Spacing 4"

2
'-

6
"

3
'-

0
 

¼
"

5
'-

6
 

¼
"

4"

A

H

18 spa @

39 spa @ 1'-0" max

WP Elev 32.945'

WP Elev 32.695'

(Phase 1) (Phase 2)

54 spaces @ 1'-0" max

2'-6"

6" max =

5 spa @

  � Proposed FM 2403

WP Elev 32.214'

19 spa @

ELEVATION

(Looking back station)

PLAN

WP

� Bearing

      Drilled Shafts

� Cap &

Backwall
Face of

WP

A

A

11.688'16.500'18.565'

Details (typ)

     See Bearing Seat

~

3'-0"

1'-6"1'-6"

5.065'

Exist Bridge

Approxim
ate cut line

2.000'4.000' 4.000'

2'-6" 2'-6"

~

2'-6" 2'-6" 2'-6" 2'-6" 2'-6" 2'-6" 2'-6"

2.167'

D
A

T
E
:

F
I
L
E
:

HL93 LOADING

FILE:

C TxDOT

REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

 

   ZD  AI      GB  AI   

ABUTMENT 1

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

Elev 26.731'

Elev 26.890'

Elev 27.050' Elev 27.210'

Elev 27.370'

Elev 27.399'

Elev 27.328' Elev 27.258'

Elev 27.189'

Const Jt

4"

couplers

Mechanical

3"
2'-6"

6" max =

5 spa @

9'-3 ¼"

6" max =

19 spa @

9'-3 ¼"

6" max =

19 spa @

9'-3 ¼"

6" max =

19 spa @

9'-3 ¼"

6" max =

8'-7 Ƅ"
6" max =

18 spa @

8'-7 Ƅ"
6" max =

18 spa @

8'-7 Ƅ"
6" max =

~

IGSK (MOD) Standard

Shear Key see
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Corner Detail

2 Bars S, see Corner Detail

2 Bars S, see

1.443'

1.443'
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L1

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY

 

 Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 1)

      TABLE OF ESTIMATED

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY

 

 Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 2)

      TABLE OF ESTIMATED

  of bar.

- Reinforcing bar dimensions shown are out-to-out

- Provide Grade 60 reinforcing steel.

  noted otherwise.

- Cover dimensions are clear dimensions, unless

  Design Specifications.

- Designed According to AASHTO LRFD Bridge

  information Only.

- Reinforcing Steel Quantity is for Contractor's

  for Foundation loads and Drilled Shaft lengths.

- See Table of Estimated Foundation Quantities

- Chamfer All Exposed Edges ¾".  

GENERAL NOTES:

MATERIAL NOTES:

  all shear key details and notes, if applicable.

- See Shear Key (IGSK) (MOD) Standard sheet for

- Provide Class C concrete (f'c = 3,600 psi).

  Houston District (HOU-BDS-22).

- See Standard Bridge Drilled Shaft Details

  Houston District (BAS-C).

- See Bridge Approach Slab Concrete Pavement

wH1

wH2

wH1

wH2

#5 Bars (T) = 1'-10"

#6 Bars (H, wH1, wH2) = 2'-10"

#11 Bars (A, B) = 5'-3"

Lap splices in Phase 1:

    with a lap splice included or mechanical couplers at Contractor's option

(1) Bars A, T, H, wH1, wH2, shall be extended beyond Construction Joint

W
VV

8"

WS

S

S

W
S

3'-2"

1'-8"

2
'-

1
"

1
'-

1
0
"

WS

S

(typ)

(typ)

BARS S & wS

BARS V & wV

5"

6"

B

B

3" 3"

Of Approach Slab
Parallel To Top

WH1 L2

Level

WV

WS

WH2

U

� 18" � Drilled Shaft

4
½
"

C
lr

* WS

9 WH2

2
'-

6
"

3
"

3
"

* 2" Typ unless

otherwise noted

3
"

WV

2'-0"

1'-0"1'-0"

� 18" � Drilled Shaft

SECTION B-BWINGWALL ELEVATION

(Flush W/ Top Of Slab)
Approach Slab 13" Thk

1
3
"

1
0
"

(Bars  ~ WV) 14 Eq Spa

(Bars  ~ WS) 14 Eq Spa

C
o
n
s
t
 
J
t

 
 
 
 
P
e
r

m
is

s
a
b
le

8 WH1

3
'-

0
 

¼
"

3
 
E

q
 
S

p
a

� 36" � Drilled Shaft

20'-0"

3'-6"

1'-0" 2'-6"

2
'-

6
"

3
 
E

S

2~H

2~H

2~H

2~H

2" Clear

¡ Drilled Shaft

3
"

6~A

S

2~T

2~T

6~A

Contruction Joint

V

3
"

Approach Pavement

3
"

3
 
E

q
 
S

p
a

1
3
"

1
0
"

SECTION A-A

c
lr

(typ)

(t
y
p
)

c
lr3
"

3
'-

0
 

¼
"

BARS L1

BARS L2

2'-0"

BARS U 

"4
31'-1 

"2
1

3'-0 

BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all

a
t 

�
 
b
r
g

" 
M
in

2
1

1
 

8
"

1'-6"1'-6"

CAP BACKWALL

CORNER DETAILS

9
"

9
"

V 

1 L

 H 

L2

wV 

wS

 wV

 S

 U

wS

A 

 V
U 

S 

wV 

option

Contractor's

to here at

Cap may be cast

3
"

3
"

wH1 

 wH1 wH2 

wV 

wH2 

6

88

L2 6

65

8

U 2

55

8

9

43

40

8

9

43

40

8

U 2

40

3,258

648

53

11'-6" 1,057

324

11'-11" 36

12'-1" 694

19'-8" 237

24'-8" 334

225

12'-1" 505

7,371

2,385

474

54

11'-6"

237

11'-11" 36

12'-1" 505

19'-8" 237

24'-8" 334

225

12'-1" 505

5,773

"4
3

1'-10 

2
'-
0
"

"4
31'-10 

2
'-
0
"

"4
3

1'-10 

1
'-
6
"

2
'-
8
"

3'-6"
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53'-9"

5'-10"

53'-9"

7'-10"

39'-4"

39'-5"

5'-11"

# 5 # 5781

39'-4"

7'-10"

30.024.6
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'-
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¼
"
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'-
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¼
"

53'-10"
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PLAN

� Girder 1 � Girder 7 

2.000'Drilled Shaft spa

Girder spa 2.000'

93.167'

2.750'

2.000'

� Bearing

(Phase 2) (Phase 1)

Backwall
Face of

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

1
'-

0
"

1
'-

0
"

ELEVATION

(typ)

   Const Jt

S (typ) UU

3" Bars V spacing3"

Top of Approach Slab

Parallel to roadway surface
L1 (typ)

A

A

L2 (typ)

cap elevations
         Uniform slope between

4"

2
'-

6
"

2
'-

1
1
 

¾
"

5
'-

5
 

¾
"

4"

A

H

~

2'-6"19 spa @

43 spa @ 1'-0" max

WP Elev 32.892'

WP Elev 32.206'

(Phase 1)(Phase 2)

50 spaces @ 1'-0" max

2'-6"

6" max =

5 spa @

  � Proposed FM 2403

(Looking forward station)

WP Elev 32.696'

50.353'42.814'

4 Spa at 11.088' = 44.352'3 Spa at 12.022' = 36.065'

3 Spa at 14.138' = 42.414'

20.000'

5.000'

2
'-
0
"

1
'-
0
"

(typ)
     18" � D.S.

18 spa @

  � Proposed FM 2403

60°

skew

Details (typ)

     See Bearing Seat

~

3'-0"

1'-6"1'-6"

End Bridge

WP
      Drilled Shafts

� Cap &

WP

WP

11.688' 18.565' 16.500'

1.600'

Approxim
ate cut line

Exist Bridge

4.000' 4.000'

2'-6" 2'-6"2'-6" 2'-6" 2'-6" 2'-6" 2'-6"2'-6"

3'-0"

6" max =

6 spa @

2.167'

Elev 26.771'

Elev 26.964'

Elev 27.156'

Elev 27.349'

Elev 27.397'

Elev 27.354'

Elev 27.311'

Elev 27.268'

Elev 27.225'

Const Jt

Const Jt

4"

couplers

Mechanical

3"

Bars S

Spacing

9'-6 ¼"

6" max =

19 spa @

9'-6 ¼"

6" max =

19 spa @

9'-6 ¼"

6" max =

8'-6 ƅ"
6" max =

18 spa @

8'-6 ƅ"
6" max =

18 spa @

8'-6 ƅ"
6" max =

18 spa @

8'-6 ƅ"
6" max =

~

IGSK (MOD) Standard

Shear Key see
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BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all
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VV

8"

WS

S

S

W
S

3'-2"

1'-8"

2
'-

1
"

1
'-

1
0
"

WS

S

(typ)

(typ)

BARS S & wS

BARS V & wV

5"

6"

B

B

3" 3"

Of Approach Slab
Parallel To Top

WH1 L2

Level

WV

WS

WH2

U

� 18" � Drilled Shaft

4
½
"

C
lr

* WS

9 WH2

2
'-

6
"

3
"

3
"

* 2" Typ unless

otherwise noted

3
"

WV

2'-0"

1'-0"1'-0"

� 18" � Drilled Shaft

SECTION B-BWINGWALL ELEVATION

(Flush W/ Top Of Slab)
Approach Slab 13" Thk

1
3
"

1
0
"

(Bars  ~ WV) 14 Eq Spa

(Bars  ~ WS) 14 Eq Spa

C
o
n
s
t
 
J
t

 
 
 
 
P
e
r

m
is

s
a
b
le

8 WH1

L1

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY

 

Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 1)

      TABLE OF ESTIMATED

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY  Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 2)

      TABLE OF ESTIMATED

  of bar.

- Reinforcing bar dimensions shown are out-to-out

- Provide Grade 60 reinforcing steel.

  noted otherwise.

- Cover dimensions are clear dimensions, unless

  Design Specifications.

- Designed According to AASHTO LRFD Bridge

  information Only.

- Reinforcing Steel Quantity is for Contractor's

  for Foundation loads and Drilled Shaft lengths.

- See Table of Estimated Foundation Quantities

- Chamfer All Exposed Edges ¾".  

GENERAL NOTES:

MATERIAL NOTES:

  all shear key details and notes, if applicable.

- See Shear Key (IGSK) (MOD) Standard sheet for

- Provide Class C concrete (f'c = 3,600 psi).

  Houston District (HOU-BDS-22).

- See Standard Bridge Drilled Shaft Details

  Houston District (BAS-C).

- See Bridge Approach Slab Concrete Pavement

wH1

wH2

wH1

wH2

#5 Bars (T) = 1'-10"

#6 Bars (H, wH1, wH2) = 2'-10"

#11 Bars (A, B) = 5'-3"

Lap splices in Phase 1:

    with a lap splice included or mechanical couplers at Contractor's option

(1) Bars A, T, H, wH1, wH2, shall be extended beyond Construction Joint

BARS L1

BARS L2

CAP BACKWALL

CORNER DETAILS
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'-

1
1
 

¾
"

3
 
E

q
 
S
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a

� 36" � Drilled Shaft

20'-0"

3'-6"

1'-0" 2'-6"

2
'-

6
"

3
 
E

S

2~H

2~H

2~H

2~H

2" Clear

¡ Drilled Shaft

3
"

6~A

S

2~T

2~T

6~A

Contruction Joint

V

3
"

Approach Pavement

3
"
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S
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a

1
3
"

1
0
"
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U 2

51

8

9

43

40

3,051

607

53

11'-6"

303

36

12'-0" 639

19'-8" 237

24'-8" 334

225

12'-0" 501

7,007

L2

U

8

6

68

2

44

8

9

43

40

2,592

514

54

11'-6"

257

36

12'-0" 552

19'-8" 237

24'-8" 334

225

12'-0" 501

L1L2

"4
31'-1 

"2
1

3'-0 

1
'-
6
"

2
'-
8
"

3'-6"

"4
3

1'-10 

2
'-
0
"

"4
31'-10 

2'-0"

2
'-
0
"

"4
3

1'-10 
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50'-4"

50'-5"

5'-10"

# 5

50'-4"

7'-10"

 28.9

42'-9"

# 5

5'-11"

42'-9"

7'-10"

 6,119

25.7

9
"

9
"

wS

 wV

 S

 U

wS

A 

 V
U 

S 

wV 

option

Contractor's

to here at

Cap may be cast

3
"

3
"

wH1 

 wH1

5
'-

7
 

¾
"

5
'-

7
 

¾
"

85 1,021

11'-11"

42'-9"

817

11'-11"
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54.337'

(Phase 1)

43.331'

(Phase 2)

Column Spacing

Girder Spacing 4.250'

48.834'

97.668'

3 Spa at 14.138' = 42.414'

48.834'

  � Proposed FM 2403

Girder Spacing 4.250'

3
'-

6
"

1
'-

9
"

1
'-

9
"

� Girder #1

� Girder #7

� Girder #8

� Girder #1

4.250'

PLAN

ELEVATION

3'-0"3'-0"

Bars S Spacing

4"

(typ)

"2
110 

3
'-

6
" S

U

(typ)

(typ)

Bars S Spacing

~

between WP

Constant slope

A

A

3'-0" 3'-0"

(Typ)

Const jt

WP Elev 29.723'

~

3
'-

0
"

3"

Const jt (Typ)

Z

T

A

B
"H

" 
~
 
S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t

(t
y
p
)

V- 10~#9

(typ **)

** Measured parallel to top of cap cross slope.

WP Elev 30.136'

  � Proposed FM 2403

into cap)

3'-0" min

V (Extend

Elev 26.282'

WP Elev 29.583'

Elev 26.577'

Elev 26.467'

Elev 26.150'

3'-0"

Elev 26.625'

1'-0"

� Bearing

 � columns
� Cap &

4.250'

3 Spa at 14.138' = 42.414'

WP

WP

girders only)

Dowels D (outside

= 3'-3 ½" (typ)

7 Spa at 6" Max

11.688'

4 Spa at 11.688' = 46.752'

(Span 1)

(Span 2)

� Girder #4

� Girder #6

� Girder #7
� Girder #6

� Girder #5

16.500' 18.565'

� Girder #2
� Girder #3 � Girder #4

� Girder #2

� Girder #3
� Girder #5

6.000'

3.333'1.500'

WP Elev 30.192'

6.000' 6.000' 6.000'3 Eq Spa at 14.112' = 42.337'2 Eq Spa at 14.915' = 29.8310'

3'-0"

Elev 26.430'

3'-0"

Elev 26.308'

Exist bridge

Approxim
ate cut line

skew

60°

2.167'

3"

(typ)
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24 Spa at 6" max
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24 Spa at 6" max

= 11'-11"

9 spa @ 6" max
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23 Spa at 6" max

= 11'-1 ½"

23 Spa at 6" max

= 11'-1 ½"

23 Spa at 6" max

= 11'-1 ½"
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1
'-

0
"

OHWM Elev

Top of Drilled Shaft (DS)

Maintain the Tip of DS Elevations.

Top of DS Elevations and "H" may be necessary.

provided in Bridge Layout. Field adjustment of

the criteria defined and the approximate "H" values

Determine Top of Drilled Shaft Elevations using

Note to Contractor:

for the top portion of DS)

direct pay, may be used

(Steel casing with no

42" � Drilled Shaft

      Bearing Seat Detail
1'-6" (typ), see
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WeightLengthNo. SizeBar

Z

V

U

T

S

D

B

A

Reinforcing Steel

Class "C" Concrete (Cap)

Class "C" Concrete (Col)

CY

CY

Lbs

QUANTITIES (PHASE 1)

TABLE OF ESTIMATED

WeightLengthNo. SizeBar

Z

V

U

T

S

D

B

A

Reinforcing Steel

Class "C" Concrete (Cap)

Class "C" Concrete (Col)

CY

CY

Lbs

QUANTITIES (PHASE 2)

TABLE OF ESTIMATED

4

40

1

10

90

2

8

8

#4

#9

#5

#5

#5

#9

#11

#11

3

30

1

10

68

2

8

8

#4

#9

#5

#5

#5

#9

#11

#11

MATERIAL NOTES:

GENERAL NOTES:

~ ~

BARS ZBARS SBARS U

3'-2"

6"

(Typ)

3'-2"

3
'-

3
"

3
'-

2
"

B
r
id

g
e
 
L
a
y
o
u
t

"H
" 

~
 
S
e
e

3
"

P
it
c
h

2'-6"

t
u
r
n
s
 
t
o
p
 
a
n
d
 
b
o
t
t
o

m

O
n
e
 
a
n
d
 
a
 
h
a
lf
 
f
la
t
 

  Galvanize dowel bars D.

  Provide Grade 60 reinforcing steel.

  Provide Class C concrete (f'c = 3,600 psi).

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

  Cover dimensions are clear dimensions, unless noted otherwise.

  

  

  Drilled Shafts.

  See Table of Foundation Quantities sheet for Loads and Lengths of

  notes, if applicable. Shear key is included in cap quantities.

  See Shear Key (IGSK) (MOD) standard sheet for all shear key details and

  standard sheet for all foundation details and notes.

  See Standard Bridge Drilled Shaft Details Houston District (HOU-BDS-22)

   

  Designed according to AASHTO LRFD Bridge Design Specifications.

(Typ)

SECTION A-A

3'-6"

A

3
'-

6
"

T

S

2"

B

BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all

" 
M
in

2
1

1
 

a
t 

�
 
b
r
g

1'-6" 1'-6"

8
"

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized
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54'-0" 2,183

2,152

1'-8" 12

13'-8" 1,284

556

9'-8" 11

41'-6" 1,677

1,647

1'-8" 12

13'-8"

12'-9" Avg 1,725

882

8,805

9'-8"

12'-9" Avg

426

11

662

6,699
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54.337'

(Phase 1)

43.331'

(Phase 2)

Column Spacing

Girder Spacing 4.250'

48.834'

97.668'

3 Spa at 14.138' = 42.414'

6.000'

48.834'

  � Proposed FM 2403

skew

Girder Spacing 4.250'

3
'-

6
"

1
'-

9
"

1
'-

9
"

� Girder #1

� Girder #7

� Girder #8

� Girder #1

4.250'

Detail (typ)

See Bearing Seat

1'-0"

 � columns
� Cap &

4.250'

3 Spa at 14.138' = 42.414'

WP

WP

girders only)

Dowels D (outside

(Span 2)

(Span 3)

� Girder #4

� Girder #2 � Girder #3 � Girder #4

� Girder #2

� Girder #3

� Girder #5

� Girder #6

4 Spa at 11.688' = 46.752'

� Girder #7

� Girder #5
� Girder #6

16.500'11.688' 18.565'

PLAN

60°

3.333'1.500'

6.000'

ELEVATION

3'-0"3'-0"

4"

(typ)

"2
110 

3
'-

6
" S

U

(typ)

(typ)

Bars S Spacing

~

between WP

Constant slope

A

A

3'-0" 3'-0"

(Typ)

Const jt

WP Elev 29.442'

~

3
'-

0
"

3"

Const jt (Typ)

Z

T

A

B
"H

" 
~
 
S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t

(t
y
p
)

V- 10~#9

(typ **)

** Measured parallel to top of cap cross slope.

WP Elev 30.020'

  � Proposed FM 2403

into cap)

3'-0" min

V (Extend

Elev 26.025'

WP Elev 29.712'

Elev 26.437'

Elev 26.461'

Elev 26.256'

3'-0"

Elev 26.563'

WP Elev 30.106'

3'-0"

Elev 26.231'

3'-0"

Elev 26.359'

6.000' 2 Eq Spa at 14.915' = 29.8310' 6.000'3 Eq Spa at 14.112' = 42.337'

Bars S Spacing

= 3'-3 ½" (typ)

7 Spa at 6" Max

Exist bridge

Approxim
ate cut line

2.167'

3"

(typ)

� Bearing

IGSK (MOD) Standard

Shear Key see

~
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9 spa @ 6" max

= 4'-3"

24 Spa at 6" max

= 11'-11"

24 Spa at 6" max

= 11'-11"

23 Spa at 6" max

= 11'-1 ½"

23 Spa at 6" max

= 11'-1 ½"

23 Spa at 6" max

= 11'-1 ½"
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HL93 LOADING

FILE:

C TxDOT

REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

110

   AI  TF      GB  AI   

BENT 3

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

1
'-

0
"

OHWM Elev

Top of Drilled Shaft (DS)

for the top portion of DS)

direct pay, may be used

(Steel casing with no

42" � Drilled Shaft

Maintain the Tip of DS Elevations.

Top of DS Elevations and "H" may be necessary.

provided in Bridge Layout. Field adjustment of

the criteria defined and the approximate "H" values

Determine Top of Drilled Shaft Elevations using

Note to Contractor:

      Bearing Seat Detail
1'-6" (typ), see
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WeightLengthNo. SizeBar

Reinforcing Steel

Class "C" Concrete (Cap)

Class "C" Concrete (Col)

CY

CY

Lbs

QUANTITIES (PHASE 1)

TABLE OF ESTIMATED

WeightLengthNo. SizeBar

Reinforcing Steel

Class "C" Concrete (Cap)

Class "C" Concrete (Col)

CY

CY

Lbs

QUANTITIES (PHASE 2)

TABLE OF ESTIMATED

MATERIAL NOTES:

GENERAL NOTES:

~ ~

BARS ZBARS SBARS U

3'-2"

6"

(Typ)

3'-2"

3
'-

3
"

3
'-

2
"

B
r
id

g
e
 
L
a
y
o
u
t

"H
" 

~
 
S
e
e

3
"

P
it
c
h

2'-6"

t
u
r
n
s
 
t
o
p
 
a
n
d
 
b
o
t
t
o

m

O
n
e
 
a
n
d
 
a
 
h
a
lf
 
f
la
t
 

  Galvanize dowel bars D.

  Provide Grade 60 reinforcing steel.

  Provide Class C concrete (f'c = 3,600 psi).

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

  Cover dimensions are clear dimensions, unless noted otherwise.

  

  

  Drilled Shafts.

  See Table of Foundation Quantities sheet for Loads and Lengths of

  notes, if applicable. Shear key is included in cap quantities.

  See Shear Key (IGSK) (MOD) standard sheet for all shear key details and

  standard sheet for all foundation details and notes.

  See Standard Bridge Drilled Shaft Details Houston District (HOU-BDS-22)

   

  Designed according to AASHTO LRFD Bridge Design Specifications.

(Typ)

SECTION A-A

3'-6"

A

3
'-

6
"

T

S

2"

B

BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all

" 
M
in

2
1

1
 

a
t 

�
 
b
r
g

1'-6" 1'-6"

8
"

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

Z

V

U

T

S

D

B

A

4

40

1

10

90

2

8

8

#4

#9

#5

#5

#5

#9

#11

#11 54'-0" 2,183

2,152

1'-8" 12

13'-8" 1,284

556

9'-8" 11

12'-9" Avg 1,725

882

8,805

Z

V

U

T

S

D

B

A

3

30

1

10

68

2

8

8

#4

#9

#5

#5

#5

#9

#11

#11 41'-6" 1,677

1,647

1'-8" 12

13'-8"

9'-8"

12'-9" Avg

426

11

662

6,699
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BENT 3

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

53'-3"

53'-2"

330'-1"

24.9

10.2

40'-9"

40'-8"

330'-1"

20.0

7.7
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PLAN

TABLE OF ESTIMATED QUANTITIES

UNITITEM

LF

QUANTITY

SPAN 2

Prestressed Concrete Girder (Tx34)

SPAN 1 SPAN 3

Phase 1

Phase 2

Phase

NOTES:

See Standard IGEB for orientation

of dimension.

1

2 Girder angle (Typ.), See bent report.

D
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FILE:
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FRAMING PLAN

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

220.000'

skew

60°

2
5
.2

9
2
'

2
5
.2

9
2
'

P
h
a
s
e
 
2

P
h
a
s
e
 
1

2
3
.2

9
2
'

2
7
.2

9
2
'

3
.0

0
0
'

3
.0

0
0
'

3
 
s
p
a
 

@
 
7
.0

6
9
'

5
0
.5

8
4
'

� Proposed FM 2403

Begin Bridge

4
 
s
p
a
 

@
 
5
.8

4
4
'

S
p
a
n
 
2

End Bridge

� Girder 1

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

� Girder 7

� Girder 1

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

� Girder 7

� Girder 1

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

� Girder 7

� Girder 8

(Tx34 Girders)(Tx34 Girders) (Tx34 Girders)

50.000'

SPAN 1 SPAN 2 SPAN 3

80.000' 90.000'

� Bearing

1
'-
0
"1

Abut 1

Face of backwall

1
'-
0
"1

� Bearing� Bent 2 � Bent 3

1'-0"1'-0"
x

� Bearing� Bearing

11 1'-0"1'-0"
x

� Bearing� Bearing

11

Abut 4

Face of backwall

2

2

2

2

2

2

Edge of Slab

Edge of Slab

9
.2

8
2
'

8
.2

5
0
'

S
p
a
n
 
1

5
.8

4
4
'

S
p
a
n
 
3

8
.2

5
0
'

9
.2

8
2
'
5
.8

4
4
'

SHEET 1 OF 2

1
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8
4
'

240

320

270

450

150

200
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              TOTAL     89.166

             BEAM  8    11.688       30  0   0

             BEAM  7    11.688       30  0   0

             BEAM  6    11.688       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  2  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             BENT NO.  3  (S 26 22 31.00 E)

              TOTAL     89.166

             BEAM  8    11.688       30  0   0

             BEAM  7    11.688       30  0   0

             BEAM  6    11.688       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  2  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             BENT NO.  2  (S 26 22 31.00 E)

                       BENT REPORT

              TOTAL     89.166

             BEAM  7    18.564       30  0   0

             BEAM  6    16.500       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  1  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             BENT NO.  2  (S 26 22 31.00 E)

              TOTAL     89.166

             BEAM  7    18.564       30  0   0

             BEAM  6    16.500       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  1  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             ABUT NO.  1  (S 26 22 31.00 E)

                       BENT REPORT

 BEAM  7   50.000        47.000         49.25      -0.0024

 BEAM  6   50.000        47.000         49.25      -0.0031

 BEAM  5   50.000        47.000         49.25      -0.0039

 BEAM  4   50.000        47.000         49.25      -0.0045

 BEAM  3   50.000        47.000         49.25      -0.0051

 BEAM  2   50.000        47.000         49.25      -0.0057

 BEAM  1   50.000        47.000         49.25      -0.0064

  

          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM

            BEAM REPORT, SPAN  3

  

                       BEAM REPORT

 BEAM  8   90.000        88.000         89.50       0.0012

 BEAM  7   90.000        88.000         89.50       0.0007

 BEAM  6   90.000        88.000         89.50       0.0002

 BEAM  5   90.000        88.000         89.50      -0.0003

 BEAM  4   90.000        88.000         89.50      -0.0009

 BEAM  3   90.000        88.000         89.50      -0.0015

 BEAM  2   90.000        88.000         89.50      -0.0021

 BEAM  1   90.000        88.000         89.50      -0.0028

  

          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM

            BEAM REPORT, SPAN  2

  

                       BEAM REPORT

    

   BEAM  7   80.000        77.000         79.25       0.0056

 BEAM  6   80.000        77.000         79.25       0.0048

 BEAM  5   80.000        77.000         79.25       0.0040

 BEAM  4   80.000        77.000         79.25       0.0035

 BEAM  3   80.000        77.000         79.25       0.0029

 BEAM  2   80.000        77.000         79.25       0.0022

 BEAM  1   80.000        77.000         79.25       0.0016

  

          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM

            BEAM REPORT, SPAN  1

  

                              BEAM REPORT

                       

  

              TOTAL     89.166

             BEAM  7    16.500       30  0   0

             BEAM  6    18.564       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  3  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             ABUT NO.  4  (S 26 22 31.00 E)

              TOTAL     89.166

             BEAM  7    16.500       30  0   0

             BEAM  6    18.564       30  0   0

             BEAM  5    11.688       30  0   0

             BEAM  4    14.138       30  0   0

             BEAM  3    14.138       30  0   0

             BEAM  2    14.138       30  0   0

    SPAN  3  BEAM  1     0.000       30  0   0

                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE

 DISTANCE BETWEEN STATION LINE AND BEAM 1,        44.584 L

             BENT NO.  3  (S 26 22 31.00 E)

                         BENT REPORT

05.17.2023
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STRUCTURE
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SPAN

STRGTH

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

fpu

(ksi)

f'ci

fct(ksi) fcb(ksi)

NO.

TOTAL

(STRENGTH I)

CAPACITY

MOMENT

ULTIMATE

MINIMUM

REQUIRED

STRGTH

RELEASE

STRGTH

COMP

28 DAY

MINIMUM

(ksi)

f'c

NO.

GIRDER

TYPE

GIRDER

FACTOR

DISTRIBUTION

LIVE LOAD

2

ShearMoment

1

OPTIONAL DESIGNDESIGNED GIRDERS
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50.5

52.5

54.5

56.5

58.5
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66.5
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13 Spa at 2"

3
2
 
S

p
a
 
a
t
 
2
"

2.5

4.5

6.5

8.5

10.5

12.5

14.5

16.5

18.5

20.5

22.5

24.5

26.5

28.5

30.5

32.5

TYPE Tx62 & Tx70

1

2

HL93 LOADING

PRESTRESSED CONCRETE

I-GIRDER DESIGNS

(NON-STANDARD SPANS)

IGND

DESIGN NOTES:

(kip-ft)

END

TO

(SERVICE I)

(TOP �)
STRESS

COMP

LOAD

DESIGN

(SERVICE III)

(BOTT �)
STRESS

TENSILE

LOAD

DESIGN

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):

August 2017   

  EFC  

PATTERN

STRAND

DEPRESSED

FABRICATION NOTES:

DEPRESSED STRAND DESIGNS:

        strands only.

10-19: Modified for depressed 

SERVICE IIISTRENGTH I

Inv Opr Inv

 3-22: Added Load Rating.

the upper two strands are in the position shown in the table.

depressed, maintaining the 2" spacing so that, at the girder ends,

of strands is reached.  All strands in the "A" position must be

in the "A" position and working outward until the required number

Fill row "2.5", then row "4.5", then row "6.5", etc., beginning each row

2" grid system unless a non-standard strand pattern is indicated.

  Locate strands for the designed girder as low as possible on the

 

basis.

corrective action if cracks greater than 0.005" form on a repetitive 

1" clear between bars.  The fabricator must take an approved 

crack width provided the decreased spacing results in no less than 

spacing of Bars R and S by providing additional bars to help limit 

by the Engineer.  The fabricator is permitted to decrease the 

  Seal cracks in girder ends exceeding 0.005" in width as directed 

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

design.  All optional design submittals must be signed, sealed and

furnishing either the designed girder or an approved optional

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

row.

wrap full-length debonded strands in outer most position of each

debonded strands are only permitted in positions marked   .  Double

  Strand debonding must comply with Item 424.4.2.2.2.4.  Full-length

fpu.

  Use low relaxation strands, each pretensioned to 75 percent of

  Provide Grade 60 reinforcing steel bars.

  Provide Class H concrete.

 

 

likewise conform.

for a relative humidity of 60 percent.  Optional designs must

  Prestress losses for the designed girders have been calculated

designed girder.

calculated residual camber equal to or greater than that of the

  Optional designs for girders 120 feet or longer must have 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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North Bridge

FM 2403
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1 1-5 Tx34 24 0.6 270 12.18 7.84 4 30.5 4.300 6.200 3.142 -3.457 3211 0.485 1.035 1.19 1.54 1.00

1 6-7 Tx34 28 0.6 270 12.01 8.30 4 30.5 5.100 7.300 3.443 -3.851 3616 0.553 1.200 1.09 1.52 1.01

2 1-3 Tx34 32 0.6 270 11.64 7.14 6 30.5 5.500 6.800 4.008 -4.332 3932 0.478 1.045 1.30 1.73 1.02

2 4-8 Tx34 30 0.6 270 11.81 7.41 6 28.5 5.200 6.000 3.834 -4.009 3606 0.452 0.921 1.45 1.92 1.09

3 1-5 Tx34 14 0.6 270 13.01 13.01 2 12.5 4.000 5.000 1.252 -1.475 1480 0.525 0.996 1.06 1.37 1.28

3 6-7 Tx34 16 0.6 270 13.01 13.01 4 12.5 4.000 5.000 1.329 -1.586 1666 0.570 1.155 1.02 1.33 1.26
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REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

 

   AI  TF      GB  AI   

SLAB PLAN

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

� Girder 1 � Girder 1 � Girder 1

� Girder 7 � Girder 8 � Girder 7

Begin Bridge

Abut 1

Face of backwall

End Bridge

Abut 4

Face of backwall

2
5
.2

9
2
'

2
5
.2

9
2
'

P
h
a
s
e
 
2

P
h
a
s
e
 
1

2
3
.2

9
2
'

2
7
.2

9
2
'

5
0
.5

8
4
'

1
.2

9
2
'

(T223)

Face of Rail

1
.2

9
2
'

(T223)

Face of Rail

50.000'

SPAN 1 SPAN 2 SPAN 3

80.000' 90.000'

Edge of Slab

Edge of Slab

220.000'

skew

60°

� Proposed FM 2403

at overhang

spaced between Bars A

OA (Top) ~ 5'-0" long,

93
.1
67
'

� Bent 2 � Bent 3

G, H, J, K and M.

See IGTS for Bars

Thickened slab end.~

G, H, J, K and M.

See IGTS for Bars

Thickened slab end.

~

Bars P

See PCP for

B
a
r
s
 
T
 

@
 
9
" 

M
a
x
 
S

p
a
.

See IGMS Standard

Control Jt.

Construction Jt. or

See IGMS Standard

Control Jt.

Construction Jt. or

Bars A at 9" Max Spa

Bars P

See PCP for

T

~
~

~

~

T (Top)

D (Bott.)

H (Bott)

G (Top) &

SEJ-M (4")

(typ)

See IGTS

NOTES:

1

See PCP Standard for other details.
See IGCS(MOD) Standard For continuous slab details.2

3

4

other details.
and M. See PCP Standards for
See IGTS Standard for Bars AA, G, H, J, K

Bars P (Bottom). 
Bars A at overhang. See PCP Standard for 
Bars OA (Top) ~ 5'-0" long, spaced between 

                ~ #5 = 2'-0"
Uncoated ~ #4 = 1'-7"

Provided bar laps, where requried, as follows:

5

joint for a lap length.
(A, G & H) shall be terminated beyond the construction
allowed at the location shown. All transverse bars
For phase construction, a construction joint shall be

115
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   AI  TF      GB  AI   

SLAB DETAILS

                           

NORTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

 

25'-3 ½"

PGL

(Typ)
Panel

� Girder #1

3.000'

S
la

b

OA

D

2"

(Typ)

9" (Typ)

3.000'

O
v
e
r
h
a
n
g

(T
y
p
)

A

2 %2 %

� Girder #7

1'-3 ½" 1'-3 ½"

a
t 

�
 
b
r
g

"Y
" 

a
t 

�
 
b
r
g

a
t 

�
 
s
p
a
n

"X
"

"Z
"

8
 

½
"

Bars P
      See PCP for

50'-7" Overall Bridge Width

25'-3 ½"

  9" Max
T at 

8
 

½
"

2
 

½
"

(Typ)
 Tx34 Girder

3 Spa at 7.069' = 21.207'

27'-3 ½"23'-3 ½"

(Phase 1)(Phase 2)

 

� Bearing � Bearing

"A
"

"B
"

� span

"A
"

� ¼ Pt� ¼ Pt

DEFLECTION DIAGRAM
DEAD LOAD

field verification.

forming is used. These values may require

for exterior girders and if optional slab

(Ec = 5000 ksi). Adjust values as required

the concrete slab on interior girders only

Calculated deflections shown are due to

ITEM UNIT

Reinf Conc Slab

Reinf Steel

SF

LB

      Contractor's information only.  No Direct Payment.
approximate factor of 2.3 Lbs/SF and is for

   Reinforcing steel weight is calculated using an

QUANTITY

     QUANTITIES

TABLE OF ESTIMATED

 

 

 

Designed According To AASHTO LRFD Bridge

See PCP And PCP-FAB For Panel Details Not

Shown.

Details And Quantity Adjustments

See PMDF Standard For Details And Quantity

Adjustments If This Options Is Used.

Design Specifications.

 

 

 

 

 

 

Provide Class S concrete ( f'c = 4,000 psi).

Deformed Welded Wire Reinforcement (WWR)

Cover Dimensions Are Clear Dimensions, Unless

Noted Otherwise.

Provide Grade 60 Reinforcing Steel.

Provide Bar Laps, Where Required, As Follows:

(ASTM A1064) of Equal Size And Spacing May Be

Substituted For Bars A, D, OA, P Or T Unless Noted

Otherwise. Provide The Same Laps As Required For

Reinforcing Bars.

MATERIAL NOTES:

GENERAL NOTES:

See IGMS Standard For Miscellaneous Details

BAR TABLE

BAR SIZE

D

P

A

#4 

#4 

G

H

M

J

T #4 

#5 

#4 

#4 

#4 

#4 

#4 

OA

      Uncoated ~ #4 = 1'-7", #5 = 2'-0"

  � Proposed FM 2403

(Phase 2)

(typ)
    for Anchorage Details

  Rail Standard Sheet
  Rail Type T223, see

TYPICAL TRANSVERSE SECTION

(Showing girder type Tx34)

11"

  � Girder #4

Const Joint

Bridge Deck

  � Proposed FM 2403

PHASE DETAIL

PHASE 1 PHASE 2 TOTAL

 bars min 1'-7"
Extend reinf

1

See IGTS Standard For Thickened Slab End

PMDF in this bay. Refer to PCP Standard for more information.

prior to pouring Phase 2. If min clearances can't be met use

Contractor to ensure min clearances are met for PCP panels

1

5.844'

(Span 1 - Phase 1)

4 Spa at 5.844' = 23.376'

(Span 2 - Phase 1)

8.250' 9.282'

5.844' 9.292'

(Span 3 - Phase 1)

8.240'

ES @ 9"

Max (typ)

3"

(typ)

B D

1
 

¼
"

2"

(typ)

Const Jt

  for details
Std Plan

  PMDF, see

TABLE OF SECTION DEPTHS

X" Y" Z"
SPAN NO.

GIRDER 

NO.

Section Depths

(Feet)

"A"

(Feet)

"B"

   DEFLECTIONS

TABLE OF DEAD LOAD

1 1 0.077 0.109

1 0.083 0.118

1 4 0.076 0.108

1 6 0.103 0.146

1 7 0.090 0.128

2 1 0.124 0.177

2 0.134 0.191

2 4 0.123 0.175

2 0.111 0.158

2 8 0.113 0.160

3 1 0.011 0.016

3 0.012 0.017

3 4 0.011 0.015

3 5 0.013 0.018

3 6 0.015 0.021

1 1 11 '' 3'-9 ''

1 2 11 '' 3'-9 ''

1 3 11 '' 3'-9 ''

1 4 11 '' 3'-9 ''

1 5 11 '' 3'-9 ''

1 6 11 '' 3'-9 '' 9 ƅ''

1 7 11 '' 3'-9 '' 9 ½''

2 1 11 ½'' 3'-9 ½'' 10 ƃ''

2 2 11 ½'' 3'-9 ½'' 10 ¼''

2 3 11 ½'' 3'-9 ½'' 10 ¼''

2 4 11 ½'' 3'-9 ½''

2 5 11 ½'' 3'-9 ½'' 10 ƃ''

2 6 11 ½'' 3'-9 ½''

2 7 11 ½'' 3'-9 ½''

2 8 11 ½'' 3'-9 ½''

3 1 10 ½'' 3'-8 ½''

3 2 10 ½'' 3'-8 ½''

3 3 10 ½'' 3'-8 ½''

3 4 10 ½'' 3'-8 ½''

3 5 10 ½'' 3'-8 ½''

3 6 10 ½'' 3'-8 ½''

3 7 10 ½'' 3'-8 ½'' 116
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9 ¾''

9 Ɔ''

9 Ɔ''

9 ¾''

9 Ɔ''

10 ¼''

10 ƃ''

10 ƃ''

10 ƃ''

9 Ɔ''

9 Ɔ''

9 Ɔ''

9 Ɔ''

9 Ɔ''

9 ¾''

9 ¾''

2-3, 5

SPAN NO.

2-3

5-7

2-3, 7

GIRDER NO.

05.17.2023
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2023

1 1

0
3
/
2
8
/
2
0
2
3
 
 
0
4
:3

3
 
P

M

� Existing FM 2403
ROW ROW

6'-10"

60'-0"

EXISTING TYPICAL SECTION

13'-2"13'-2"

60'-0"

"2
11'-312'-0"12'-0"12'-0"12'-0""2

11'-3

� Proposed FM 2403

Lane Lane ShoulderShoulderT223 T223

"2
125'-3"2

125'-3

� Existing FM 2403

2% 2%

PGL

Type Tx28

Girder #1

Type Tx28

Girder #7

PROPOSED TYPICAL SECTION ~ FINAL

48'-0" ~ Roadway

50'-7" ~ Overall

26'-4" ~ Roadway

8
½
" 

"2
141'-6"2

127'-10

8
½
" 

D
e
c
k

008, ETC FM 2403

BRAZORIA

p
w
:\
\
t
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t
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2023

1 2

0
3
/
2
8
/
2
0
2
3
 
 
0
4
:3

3
 
P

M

ROW ROW

� Proposed FM 2403

Lane

Phase 1

8
½
" 

"2
127'-3

12'-0" ~ Roadway

1'-0"1'-0"

PGL

Type Tx28

� Girder #1

"2
11'-3

10'-0"

Type Tx28

� Girder #4

2%

"2
127'-10

"2
125'-3

11"

PHASE DETAIL

� Girder

Per Slab Details

Extend Bars A
(Phase Construction)

Bridge Deck

Edge of Phased Deck

� Construction Joint

Area to be removed

8
½
" 

D
e
c
k

T223

008, ETC

BRAZORIA

FM 2403

p
w
:\
\
t
x
d
o
t
.p
r
o
j
e
c
t
w
is

e
o
n
li

n
e
.c

o
m
:T

X
D
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3
\
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e
n
t
s
\
1
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-
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\
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n
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s
\
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0
0
1
0
0
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\
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-
 

D
e
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n
\

B
r
id

g
e
\

T
y
p
S
e
c
_

B
r
id

g
e
.d

g
n

� Existing FM 2403

60'-0"60'-0"

Lane

12'-0" ~ Roadway

1'-0" 10'-0" 1'-0"

"2
11'-8

22'-0"

" ~ Approx.8
312'-6

Removal

PHASE 1 ~ REMOVAL

PHASE 1 ~ CONSTRUCTION

2'-0"

"8
51'-2

11"

2'-0"

2"

6'-10"

� Existing FM 2403

Approx.
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       SEQUENCE       
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2 2

0
3
/
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0
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0
4
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3
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M

ROW ROW

� Proposed FM 2403

Phase 1

8
½
" 

"2
127'-3

Type Tx28

� Girder #1

"2
11'-3

2%

"2
127'-10

"2
125'-3

2%

"2
125'-3

"2
123'-3

Type Tx28

� Girder #7

Lane

10'-0" 10'-0"1'-0""2
11'-3

"2
141'-6

Lane

Area to be removed

" Approx.8
516'-7

Removal

PGL

8
½
" 

D
e
c
k

T223

008, ETC FM 2403

BRAZORIA
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Phase 2

PHASE 2 ~ REMOVAL

PHASE 2 ~ CONSTRUCTION

11"

PHASE DETAIL

� Girder

Per Slab Details

Extend Bars A
(Phase Construction)

Bridge Deck

Edge of Phased Deck

� Construction Joint

Type Tx28

� Girder #4

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

� Proposed FM 2403

Phase 1

8
½
" 

"2
127'-3

PGL

Type Tx28

� Girder #1

"2
11'-3

2'-0"

Type Tx28

� Girder #4

2%

"2
127'-10

"2
125'-3

8
½
" 

D
e
c
k

T223
2'-0"

"2
11'-8

Lane Lane

10'-0"10'-0" 1'-0"1'-0"
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          FM 2403          
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District
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SHEET OF
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BEARING SEAT ELEVATIONS

ITEM NO. 416-6001 416-6005 420-6013 420-6029 420-6037 422-6001 450-6006 454-6018

ITEM

RAIL (TY T223)

UNIT LF LF CY CY CY SF LF CY LF LF

QUANTITY

(SEJ - M)
JOINT (4 IN)
EXPANSION

SEALED

ESTIMATED QUANTITIES

(18 IN)
DRILL SHAFT

(42 IN)
DRILL SHAFT

(ABUT)
CL C CONC

(CAP)
CL C CONC

(COLUMN)
CL C CONC

SLAB
REINF CONC

416-6003

LF

(30 IN)
DRILL SHAFT

GIRDER (TX28)
PRESTR CONC

425-6035
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C TxDOT
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DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

   DB  TF      GB  DB   

BEARING SEAT ELEVATIONS
ESTIMATED QUANTITIES &

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

128 560 455 23.5

(DRY)(18 IN)
RIPRAP (STONE COMMON)

1,179.5 674.9 3888,599.5 108
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      ABUT  4 (BK)       23.386     23.537      23.688      23.795      23.649      23.503      23.357
                          BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

              (FWD)      23.451      23.605      23.758      23.868      23.724      23.580      23.435
      BENT  3 (BK)      23.370      23.523      23.677      23.786      23.643      23.498      23.354
                          BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

              (FWD)      23.368     23.526       23.684      23.799       23.659      23.519     23.378
      BENT  2 (BK)      23.450     23.608       23.766      23.881       23.741      23.601     23.461
                          BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

      ABUT  1 (FWD)      23.384     23.545      23.705     23.823        23.686      23.549     23.412
                           BEAM  1    BEAM  2    BEAM  3    BEAM  4    BEAM  5    BEAM  6    BEAM  7

121

58.6 47.2

432-6026
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Abut 1

Face of backwall

Abut 4

Face of backwall
� Bent 2 � Bent 3

� Proposed FM 2403

Begin Bridge
End Bridge
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2
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1
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2
8
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6
8
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2
1
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0
5
'4
.0

0
0
'

2
.0

0
0
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2
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5
0
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3
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0
0
'

9'-0"

WP
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0
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0
0
'

3
.5

0
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7
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2
2
.5

6
8
'

2
 
S
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a
t
 
7
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2
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5
6
'

WP

WP

� 30" � D.S.

(t
y
p
)

(t
y
p
)

(t
y
p
)

(t
y
p
)

GENERAL NOTES:

DIMENSIONS ARE MEASURED ALONG FACE OF BACKWALL.

BACKWALL. REFER TO ABUTMENT DETAILS FOR MORE INFORMATION.

ABUTMENT DRILLED SHAFT LOCATIONS ARE OFFSET FROM FACE OF 

SUPERSEDES ANY FOUNDATION DISCREPANCY ON BRIDGE LAYOUT. 

FOR INFORMATION ONLY.  TABLE OF FOUNDATION QUANTITIES 

DRILLED SHAFT & PILE LENGTHS SHOWN ON BRIDGE LAYOUT ARE

REFER TO THE BRIDGE LAYOUT FOR BENT STATIONING AND BEARINGS.

UTILITIES BEFORE CONSTRUCTION OR ORDERING MATERIAL.

THE CONTRACTOR SHALL VERIFY LOCATION OF ALL
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122

   DB  TF      GB  DB   

FOUNDATION LAYOUT

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

(t
y
p
)

1
.0

0
0
'

(t
y
p
)

1
.0

0
0
'

Abut 1, 30" DS Abut 1, 18" DS* Bent 2, 42" DS Bent 3, 42" DS Abut 4, 30" DS Abut 4, 18" DS*

Foundation Load (Tons/DS) 10 10

# of Column/DS 2 2

H for Column Above (ft) 0 0 0 0

DS Length (ft) 51

H + DS Length (ft)

* 18" DS are for abutment wingwalls

      TABLE OF DRILLED SHAFT (DS) & COLUMN INFORMATION

65

42

42

33

33

120

12

40

52

120

6

57

65

38

38

31

31

7 5 5 7
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FM 2403

FM 2403
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BRAZORIA

WP

PLAN

ELEVATION

(typ)

   Const Jt

U1U2

3" Bars V spacing3"

Top of Approach Slab

Parallel to roadway surface

L1 (typ)A

A

L2 (typ)
cap elevations

         Uniform slope between

Bars S Spacing4"

2
'-

6
"

2
'-

6
 

¼
"

5
'-

0
 

¼
"

4"

A

H

11 spa @

21 spa @ 1'-0" max

WP Elev 26.181'

WP Elev 25.795'

(Phase 1)(Phase 2)

28 spaces @ 1'-0" max

  � Proposed FM 2403

skew

      Drilled Shafts

� Cap &

� Girder 1 

� Girder 7 

Drilled Shaft spa

Girder spa 1.064'

49.573'

3 Spa at 8.292' = 24.876'1.064'

0.441'

� Bearing

3'-0"

1'-6"

1'-6"

WP

2'-0"

1'-0"

3
'-
0
"

1
2
'-
0
"

~

Details (typ)

     See Bearing Seat

(Phase 2) (Phase 1)

28.050'

WP

20°

3
'-

6
"

1
'-

9
"

1
'-

9
"

2
'-

6
"

1
'-

0
"

1
'-

0
"

21.523'

� Girder 4 

       18" � Drilled Shaft

3 Spa at 7.523' = 22.569'

� Girder 3

4.000'

Backwall
Face of

  � Proposed FM 2403

WP Elev 25.752'

3.281'

(Looking back station)

Begin Bridge
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10 spa @

3'-6"

1'-0" 2'-6"

2
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6
"

3
 
E

S

2~H

2~H

2~H

2~H

2" Clear

¡ Drilled Shaft

3
"

6~A

S

2~T

2~T

6~A

Contruction Joint

V

3
"

Approach Pavement

3
"

3
 
E

q
 
S

p
a

1
3
"

1
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SECTION A-A

c
lr

(typ)

(t
y
p
)

c
lr3
"

2
'-

6
 

¼
"

BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all

a
t 

�
 
b
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g

" 
M
in
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1
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1'-6"1'-6"

2.000'
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e

2.250'3.500' 3 Spa at 7.434' = 22.301'2 Spa at 7.760' = 15.520'

S (typ)

~

2'-6" 2'-6"

5'-3"

6" max =

2'-6" 2'-6"

2'-6 ¼"

6" max =

5 spa @

2'-6"

4'-11 ¼"

6" max =

2'-6"10 spa @

4'-11 ¼"

6" max =

2'-6"10 spa @

4'-11 ¼"

6" max =

11 spa @

5'-3"

6" max =

D
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HL93 LOADING

FILE:

C TxDOT

REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

 

   DB  TF      GB  DB   

ABUTMENT 1

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

Const Jt

4"

couplers

Mechanical

Const Jt

3"
2'-1 ¼"

6" max =

5 spa @

2.128'

Elev 20.810' Elev 20.952' Elev 21.093' Elev 21.107' Elev 20.993' Elev 20.879'

Elev 20.766'

IGSK (MOD) Standard

Shear Key see

~
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Corner Detail

4 Bars S, see

Corner Detail

4 Bars S, see
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W
VV

8"

WS

S

S

W
S

3'-2"

1'-8"

2
'-

1
"

1
'-

1
0
"

WS

S

(typ)

(typ)

BARS S & wS

BARS V & wV

5"

6"

B

B

3" 3"

Of Approach Slab
Parallel To Top

WH1 L2

Level

WV

WS

WH2

U

� 18" � Drilled Shaft

4
½
"

C
lr

* WS

9 WH2

2
'-

6
"

3
"

3
"

* 2" Typ unless

otherwise noted

3
"

WV

2'-0"

1'-0"1'-0"

� 18" � Drilled Shaft

SECTION B-BWINGWALL ELEVATION

(Flush W/ Top Of Slab)
Approach Slab 13" Thk

1
3
"

1
0
"

(Bars  ~ WV) 14 Eq Spa

(Bars  ~ WS) 14 Eq Spa

C
o
n
s
t
 
J
t

 
 
 
 
P
e
r

m
is

s
a
b
le

8 WH1

L1

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY

 

 Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 1)

      TABLE OF ESTIMATED

WS

WV

Reinforcing Steel LBS

H

# 6

A 12 # 11

# 6

S

T 4

# 6

V # 5

# 6

BAR NO. SIZE LENGTH WEIGHT

ITEM UNIT QUANTITY

CY  Class "C" Conc (Abut)

# 6

# 6

# 5

# 4

      QUANTITIES (PHASE 2)

      TABLE OF ESTIMATED

  of bar.

- Reinforcing bar dimensions shown are out-to-out

- Provide Grade 60 reinforcing steel.

  noted otherwise.

- Cover dimensions are clear dimensions, unless

  Design Specifications.

- Designed According to AASHTO LRFD Bridge

  information Only.

- Reinforcing Steel Quantity is for Contractor's

  for Foundation loads and Drilled Shaft lengths.

- See Table of Estimated Foundation Quantities

- Chamfer All Exposed Edges ¾".  

GENERAL NOTES:

MATERIAL NOTES:

  all shear key details and notes, if applicable.

- See Shear Key (IGSK) (MOD) Standard sheet for

- Provide Class C concrete (f'c = 3,600 psi).

  Houston District (HOU-BDS-22).

- See Standard Bridge Drilled Shaft Details

  Houston District (BAS-C).

- See Bridge Approach Slab Concrete Pavement

wH1

wH2

wH1

wH2

#5 Bars (T) = 1'-10"

#6 Bars (H, wH1, wH2) = 2'-10"

#11 Bars (A, B) = 5'-3"

Lap splices in Phase 1:

    with a lap splice included or mechanical couplers at Contractor's option

(1) Bars A, T, H, wH1, wH2, shall be extended beyond Construction Joint

2'-6"

2'-6"

3
'-
0
 
½
"

BARS L1 BARS L2

2
'-
0
"

CAP BACKWALL

CORNER DETAILS

wH2

L2

V

L1

H

wS

wV

wV

wH1

U2

U1

S

A

V

S
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'-

6
 

¼
"

3
 
E
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S
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a

� 36" � Drilled Shaft

12'-0"
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ABUTMENT 1

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

6

43

U1 2

30

8

9

12

12

1,759

27'-11" 335

53

11'-6" 516

166

34

11'-4" 355

11'-8" 140

11'-8" 158

7'-10" 63

11'-4" 142

3,719

15.8

8

9

12

12

8

L2 6

34

U2 2

24

21'-9" 1,387

21'-5" 257

52

11'-6" 408

21'-9" 131

36

11'-4" 284

11'-8" 140

11'-8" 158

7'-10" 63

11'-4" 142

3,056

13.4

2
'-
0
"

BARS U1 BARS U2

2'-0"

1'-9 ½"

2'-0"

1'-8 ½"

3
'-
0
 
½
"

1'-4 ¼"

2'-6"

2'-6"

1'-10 ƅ"

2'-1 ¾"

1'-7 Ƅ"
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# 5
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# 5
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4
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27'-7"
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WP

PLAN

ELEVATION

(typ)

   Const Jt

S (typ) U2U1

3" Bars V spacing3"

Top of Approach Slab

Parallel to roadway surface
L2 (typ)A

A

L1 (typ)
cap elevations

         Uniform slope between

Bars S Spacing4"

2
'-

6
"

2
'-

6
 

¼
"

5
'-

0
 

¼
"

4"

A

H

2'-6" 10 spa @

28 spa @ 1'-0" max

WP Elev 26.143'

WP Elev 25.769'

(Phase 1) (Phase 2)

21 spaces @ 1'-0" max

10 spa @ 10 spa @

  � Proposed FM 2403

(Looking forward station)

3'-6"

1'-0" 2'-6"

2
'-

6
"

3
 
E

S

2~H

2~H

2~H

2~H

2" Clear

¡ Drilled Shaft
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"

6~A

S

2~T

2~T

6~A

Contruction Joint

V
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"

Approach Pavement
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"
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"

SECTION A-A

c
lr

(typ)
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y
p
)

c
lr3
"

2
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6
 

¼
"

BEARING SEAT DETAIL

� Girder

float finish

Level w/ wood

Top of cap

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

loose material before placing bearing pad.)

(Bearing surface must be clean and free of all
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g

" 
M
in
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1

1
 

8
"

1'-6"1'-6"

skew

      Drilled Shafts

� Cap &

� Girder 1 

� Girder 7 

2.250'Drilled Shaft spa

Girder spa 1.064'

49.573'

3 Spa at 8.292' = 24.876'

2.000'

1.064'

0.441'

� Bearing

3'-0"

1'-6"

1'-6"

WP

2'-0"

1'-0"

3
'-
0
"

1
2
'-
0
"

3 Spa at 7.523' = 22.568'

~

Details (typ)

     See Bearing Seat

3.500'

(Phase 2)(Phase 1)
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WP

20°
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"
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"
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"

21.505'

� Girder 4 

2.128'

       18" � Drilled Shaft

2 Spa at 7.628' = 15.256'

3 Spa at 7.523' = 22.569'

� Girder 5

4.000'

Backwall
Face of

End Bridge

  � Proposed FM 2403
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  of bar.

- Reinforcing bar dimensions shown are out-to-out

- Provide Grade 60 reinforcing steel.

  noted otherwise.

- Cover dimensions are clear dimensions, unless

  Design Specifications.

- Designed According to AASHTO LRFD Bridge

  information Only.

- Reinforcing Steel Quantity is for Contractor's

  for Foundation loads and Drilled Shaft lengths.

- See Table of Estimated Foundation Quantities

- Chamfer All Exposed Edges ¾".  

GENERAL NOTES:

MATERIAL NOTES:

  all shear key details and notes, if applicable.

- See Shear Key (IGSK) (MOD) Standard sheet for

- Provide Class C concrete (f'c = 3,600 psi).

  Houston District (HOU-BDS-22).

- See Standard Bridge Drilled Shaft Details
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BEARING SEAT DETAIL
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Top of cap
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" 
M
in

2
1

1
 

a
t 

�
 
b
r
g

1'-6" 1'-6"

8
"

~

3
'-

0
"

3"

Const jt (Typ)

42" � Drilled Shaft

ground

Finished

1
'-

0
" 

M
in

Z

T

A

B

� Girder #7

19 Spa at 6" max

"H
" 

~
 
S
e
e
 
B
r
id

g
e
 
L
a
y
o
u
t

(t
y
p
)

V- 10~#9

QUANTITIES (PHASE 1)

TABLE OF ESTIMATED

WeightLengthNo. SizeBar

Z

V

U

T

S

D

B

A

Reinforcing Steel

Class "C" Concrete (Cap)
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TABLE OF ESTIMATED
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(typ **)

** Measured parallel to top of cap cross slope.

girders only

(#9) x 1'-8" at outside

Dowel D ~ Galvanized

29.487'

(Phase 1)

22.924'

(Phase 2)

  Galvanize dowel bars D.

  Provide Grade 60 reinforcing steel.

  Provide Class C concrete (f'c = 3,600 psi).

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

  Cover dimensions are clear dimensions, unless noted otherwise.

  

  

  Drilled Shafts.

  See Table of Foundation Quantities sheet for Loads and Lengths of

  notes, if applicable. Shear key is included in cap quantities.

  See Shear Key (IGSK) (MOD) standard sheet for all shear key details and

  standard sheet for all foundation details and notes.

  See Standard Bridge Drilled Shaft Details Houston District (HOU-BDS-22)

   

  Designed according to AASHTO LRFD Bridge Design Specifications.
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Top of Drilled Shaft (DS)

Maintain the Tip of DS Elevations.

Top of DS Elevations and "H" may be necessary.

provided in Bridge Layout. Field adjustment of

the criteria defined and the approximate "H" values

Determine Top of Drilled Shaft Elevations using

Note to Contractor:
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  Galvanize dowel bars D.

  Provide Grade 60 reinforcing steel.

  Provide Class C concrete (f'c = 3,600 psi).

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

  Cover dimensions are clear dimensions, unless noted otherwise.

  

  

  Drilled Shafts.

  See Table of Foundation Quantities sheet for Loads and Lengths of

  notes, if applicable. Shear key is included in cap quantities.

  See Shear Key (IGSK) (MOD) standard sheet for all shear key details and

  standard sheet for all foundation details and notes.

  See Standard Bridge Drilled Shaft Details Houston District (HOU-BDS-22)

   

  Designed according to AASHTO LRFD Bridge Design Specifications.
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PLAN

Abut 1

Face of backwall

Abut 4

Face of backwall

� Bent 2 � Bent 3

SPAN 1 SPAN 2 SPAN 3

20°

skew

� Proposed FM 2403

3
.0

0
0
'

Edge of Slab

Edge of Slab

� Girder 1

(Tx28 Girders)(Tx28 Girders) (Tx28 Girders)

3
.0

0
0
'

� Girder 1

� Girder 7

� Girder 1

� Girder 7 � Girder 7

3
 
s
p
a
 

@
 
7
.7

9
2
'

3
 
s
p
a
 

@
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Begin Bridge
End Bridge

5
0
.5

8
4
'

170.000'

� Bearing

� Bearing

1'-0"1'-0"
x

� Bearing� Bearing

11
1'-0"1'-0"

x

� Bearing� Bearing

11

TABLE OF ESTIMATED QUANTITIES

UNITITEM

LF

QUANTITY

SPAN 2

Prestressed Concrete Girder (Tx28)

SPAN 1 SPAN 3

Phase 1

Phase 2

Phase

197.9

148.4

278.0

208.5

197.9

148.4

NOTES:

See Standard IGEB for orientation

of dimension.

1

2 Girder angle (Typ.), See bent report.

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

� Girder 2

� Girder 3

� Girder 4

� Girder 5

� Girder 6

1'-
0"

1
1'-

0"

1

2

             

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  2  BEAM  1     0.000       70  0   0

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  1  BEAM  1     0.000       70  0   0
                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE
 DISTANCE BETWEEN STATION LINE AND BEAM 1,        23.723 L

             BENT NO.  2  (N 73 23 17.00 E)

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  1  BEAM  1     0.000       70  0   0
                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE
 DISTANCE BETWEEN STATION LINE AND BEAM 1,        23.723 L

             BENT NO.  1  (N 73 23 17.00 E)

BENT REPORT

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  3  BEAM  1     0.000       70  0   0
                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE
 DISTANCE BETWEEN STATION LINE AND BEAM 1,        23.723 L

             BENT NO.  4  (N 73 23 17.00 E)

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  3  BEAM  1     0.000       70  0   0

              TOTAL     47.444
             BEAM  7     7.523       70  0   0
             BEAM  6     7.523       70  0   0
             BEAM  5     7.523       70  0   0
             BEAM  4     8.292       70  0   0
             BEAM  3     8.292       70  0   0
             BEAM  2     8.292       70  0   0
  SPAN  2  BEAM  1     0.000       70  0   0
                     (C.L. BENT)      D  M   S

                      BEAM SPAC.     BEAM ANGLE
 DISTANCE BETWEEN STATION LINE AND BEAM 1,        23.723 L

                          BENT NO.  3  (N 73 23 17.00 E)

BENT REPORT

1
.0
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   DB  TF      GB  DB   

FRAMING PLAN

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

2 2

 BEAM  7   50.000        47.936         49.48      -0.0016
 BEAM  6   50.000        47.936         49.48      -0.0016
 BEAM  5   50.000        47.936         49.48      -0.0016
 BEAM  4   50.000        47.936         49.48      -0.0015
 BEAM  3   50.000        47.936         49.48      -0.0015
 BEAM  2   50.000        47.936         49.48      -0.0014
 BEAM  1   50.000        47.936         49.48      -0.0014

  
          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM
            BEAM REPORT, SPAN  3

  
 BEAM  7   70.000        68.000         69.50      -0.0004
 BEAM  6   70.000        68.000         69.50      -0.0003
 BEAM  5   70.000        68.000         69.50      -0.0002
 BEAM  4   70.000        68.000         69.50      -0.0002
 BEAM  3   70.000        68.000         69.50      -0.0001
 BEAM  2   70.000        68.000         69.50      -0.0000
 BEAM  1   70.000        68.000         69.50       0.0000

  
          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM
            BEAM REPORT, SPAN  2

  
 BEAM  7   50.000        47.936         49.48       0.0010
 BEAM  6   50.000        47.936         49.48       0.0011
 BEAM  5   50.000        47.936         49.48       0.0011
 BEAM  4   50.000        47.936         49.48       0.0012
 BEAM  3   50.000        47.936         49.48       0.0013
 BEAM  2   50.000        47.936         49.48       0.0013
 BEAM  1   50.000        47.936         49.48       0.0014

  
          C-C BENT      C-C BRG.   BOT. BM. FLG.     SLOPE

            HORIZONTAL DISTANCE    TRUE DISTANCE     BEAM
            BEAM REPORT, SPAN  1

  
     BEAM REPORT

05.17.2023
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SIZE

"e"

LC

"e"

END

PRESTRESSING STRANDS

STRUCTURE
NO.

SPAN

STRGTH

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

fpu

(ksi)

f'ci

fct(ksi) fcb(ksi)

NO.

TOTAL

(STRENGTH I)

CAPACITY

MOMENT

ULTIMATE

MINIMUM

REQUIRED

STRGTH

RELEASE

STRGTH

COMP

28 DAY

MINIMUM

(ksi)

f'c

NO.

GIRDER

TYPE

GIRDER

FACTOR

DISTRIBUTION

LIVE LOAD

2

ShearMoment

1

OPTIONAL DESIGNDESIGNED GIRDERS

NO.

(in)

CONCRETE

PATTERN
STRAND ARRANGEMENT

CAT L OF GIRDER

NON-STANDARD STRAND PATTERNS

"
2

1
2
 

"
2

1
2
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2
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1
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2
"

A A BB CCD DE EF FG G

13 Spa at 2"

A A BB CCD DE EF FG G

13 Spa at 2"

2.5

4.5

6.5

8.5

10.5

12.5

14.5

16.5

18.5

20.5

22.5

24.5

26.5

28.5

30.5

32.5

34.5

36.5

38.5

40.5

42.5

44.5

46.5

48.5

50.5

2.5

4.5

6.5

8.5

10.5

12.5

14.5

16.5
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22.5

24.5

26.5
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30.5

32.5

34.5

36.5
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2
1
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)

" 
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p
)

TYPE Tx28, Tx34 & Tx40 TYPE Tx46 & Tx54

34.5

36.5

38.5

40.5

42.5

44.5

46.5

48.5

50.5

52.5

54.5

56.5

58.5

60.5

62.5

64.5

66.5

" 
A
ll
 

G
ir

d
e
r
s

2
1

3
 

(T
y
p
)

"
2

1
2
 A A BB CCD DE EF FG G

13 Spa at 2"

3
2
 
S

p
a
 
a
t
 
2
"

2.5

4.5

6.5

8.5

10.5

12.5

14.5

16.5

18.5

20.5

22.5

24.5

26.5

28.5

30.5

32.5

TYPE Tx62 & Tx70

1

2

HL93 LOADING

PRESTRESSED CONCRETE

I-GIRDER DESIGNS

(NON-STANDARD SPANS)

IGND

DESIGN NOTES:

(kip-ft)

END

TO

(SERVICE I)

(TOP �)
STRESS

COMP

LOAD

DESIGN

(SERVICE III)

(BOTT �)
STRESS

TENSILE

LOAD

DESIGN

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):

August 2017   

  EFC  

PATTERN

STRAND

DEPRESSED

FABRICATION NOTES:

DEPRESSED STRAND DESIGNS:

        strands only.

10-19: Modified for depressed 

SERVICE IIISTRENGTH I

Inv Opr Inv

 3-22: Added Load Rating.

the upper two strands are in the position shown in the table.

depressed, maintaining the 2" spacing so that, at the girder ends,

of strands is reached.  All strands in the "A" position must be

in the "A" position and working outward until the required number

Fill row "2.5", then row "4.5", then row "6.5", etc., beginning each row

2" grid system unless a non-standard strand pattern is indicated.

  Locate strands for the designed girder as low as possible on the

 

basis.

corrective action if cracks greater than 0.005" form on a repetitive 

1" clear between bars.  The fabricator must take an approved 

crack width provided the decreased spacing results in no less than 

spacing of Bars R and S by providing additional bars to help limit 

by the Engineer.  The fabricator is permitted to decrease the 

  Seal cracks in girder ends exceeding 0.005" in width as directed 

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

design.  All optional design submittals must be signed, sealed and

furnishing either the designed girder or an approved optional

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

row.

wrap full-length debonded strands in outer most position of each

debonded strands are only permitted in positions marked   .  Double

  Strand debonding must comply with Item 424.4.2.2.2.4.  Full-length

fpu.

  Use low relaxation strands, each pretensioned to 75 percent of

  Provide Grade 60 reinforcing steel bars.

  Provide Class H concrete.

 

 

likewise conform.

for a relative humidity of 60 percent.  Optional designs must

  Prestress losses for the designed girders have been calculated

designed girder.

calculated residual camber equal to or greater than that of the

  Optional designs for girders 120 feet or longer must have 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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igndsts1-22.dgn

South Bridge

FM 2403 1,3 1-7 Tx28 14 0.6 270 10.48 9.62 2 8.5 4.000 5.000 1.957 -2.354 1804 0.676 0.863 1.01 1.80 1.23

2 1-7 Tx28 30 0.6 270 9.28 6.08 6 22.5 5.800 7.000 3.874 -4.368 3106 0.616 0.870 1.23 1.63 1.02
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PLAN

Abut 1

Face of backwall Abut 4

Face of backwall

� Bent 2 � Bent 3

SPAN 1 SPAN 2 SPAN 3

20°

skew

at overhang

spaced between Bars A

OA (Top) ~ 5'-0" long,

See IGTS

A

9""2
14

(Typ.)

AA

A

A

9" Max

Spa @

(Typ.)

5'-2" 15'-1"

Bars A at 9" Max Spa

~
~

~

~

T (Top)

D (Bott.)

� Proposed FM 2403

Begin bridge

H (Bott)

G (Top) &

G, H, J, K and M.

See IGTS for Bars

Thickened slab end.

~

between Bars A at overhang

OA (Top) ~ 5'-0" long, spaced

See IGTS

A

AA

2
'-

0
"

Lap Splice

(T
y
p
)

AA A

� Girder 1

Bars P

See PCP for

B
a
r
s
 
T
 

@
 
9
" 

M
a
x
 
S

p
a
.

� Girder 7

T

~
~

~

~

T (Top)

D (Bott.)

H (Bott)

G (Top) &

End bridge

G, H, J, K and M.

See IGTS for Bars

Thickened slab end.~

1
.2

9
2
'

(T223)

Face of Rail

1
.2

9
2
'

(T223)

Face of Rail

Edge of Slab

Edge of Slab

See IGMS Standard

Control Jt.

Construction Jt. or

See IGMS Standard

Control Jt.

Construction Jt. or

Bars P

See PCP for

170.000' Overall

(Typ.)

2" End Cover (Typ.)

Bars T and D

4'-0 ¼"

SEJ-M (4")

SEJ-M (4")

NOTES:

1

See PCP Standard for other details.
See IGCS(MOD) Standard For continuous slab details.2

3

4

other details.
and M. See PCP Standards for
See IGTS Standard for Bars AA, G, H, J, K

Bars P (Bottom). 
Bars A at overhang. See PCP Standard for 
Bars OA (Top) ~ 5'-0" long, spaced between 

                ~ #5 = 2'-0"
Uncoated ~ #4 = 1'-7"

Provided bar laps, where requried, as follows:

5

joint for a lap length.
(A, G & H) shall be terminated beyond the construction
allowed at the location shown. All transverse bars
For phase construction, a construction joint shall be

D
A

T
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25'-3 ½"

PGL

(Typ)
Panel

� Girder #1

3.000'

S
la

b

OA

D

2"

(Typ)

9" (Typ)

3.000'

O
v
e
r
h
a
n
g

(T
y
p
)

A

2 % 2 %

� Girder #7

1'-3 ½"1'-3 ½"

3 Spa at 7.792' = 23.376'

a
t 

�
 
b
r
g

"Y
" 

a
t 

�
 
b
r
g

a
t 

�
 
s
p
a
n

"X
"

"Z
"

8
 

½
"

Bars P
      See PCP for

50'-7" Overall Bridge Width

25'-3 ½"

  9" Max
T at 

8
 

½
"

2
 

½
"

3 Spa at 7.069' = 21.207'

27'-3 ½" 23'-3 ½"

(Phase 1) (Phase 2)

 

� Bearing � Bearing

"A
"

"B
"

� span

"A
"

� ¼ Pt� ¼ Pt

DEFLECTION DIAGRAM
DEAD LOAD

field verification.

forming is used. These values may require

for exterior girders and if optional slab

(Ec = 5000 ksi). Adjust values as required

the concrete slab on interior girders only

Calculated deflections shown are due to

ITEM UNIT

Reinf Conc Slab

Reinf Steel

SF

LB

      Contractor's information only.  No Direct Payment.
approximate factor of 2.3 Lbs/SF and is for

   Reinforcing steel weight is calculated using an

QUANTITY

     QUANTITIES

TABLE OF ESTIMATED

 

 

 

Designed According To AASHTO LRFD Bridge

See PCP And PCP-FAB For Panel Details Not

Shown.

Details And Quantity Adjustments

See PMDF Standard For Details And Quantity

Adjustments If This Options Is Used.

Design Specifications.

 

 

 

 

 

 

Provide Class S concrete ( f'c = 4,000 psi).

Deformed Welded Wire Reinforcement (WWR)

Cover Dimensions Are Clear Dimensions, Unless

Noted Otherwise.

Provide Grade 60 Reinforcing Steel.

Provide Bar Laps, Where Required, As Follows:

(ASTM A1064) of Equal Size And Spacing May Be

Substituted For Bars A, D, OA, P Or T Unless Noted

Otherwise. Provide The Same Laps As Required For

Reinforcing Bars.

MATERIAL NOTES:

GENERAL NOTES:

See IGTS Standard For Thickened Slab End

See IGMS Standard For Miscellaneous Details

BAR TABLE

BAR SIZE

D

P

A

#4 

#4 

G

H

M

J

T #4 

#5 

#4 

#4 

#4 

#4 

#4 

OA

      Uncoated ~ #4 = 1'-7", #5 = 2'-0"

(Typ)
 Tx28 Girder

  � Proposed FM 2403

(Phase 2)(Phase 1)

(typ)
   for Anchorage Details

 Rail Standard Sheet
 Rail Type T223, see

TYPICAL TRANSVERSE SECTION

(Showing girder type Tx28)

1

11"

  � Girder #4

Const Joint

Bridge Deck

  � Proposed FM 2403

PHASE DETAIL

bars min 18"
Extend reinf

ES @ 9"

Max (typ)

3"

(typ)

D B

  for details
Std Plan

  PMDF, see

1

1
 

¼
"

2"

(typ)

Const Jt

PMDF in this bay. Refer to PCP Standard for more information.

prior to pouring Phase 2. If min clearances can't be met use

Contractor to ensure min clearances are met for PCP panels

TABLE OF SECTION DEPTHS

1,3 1 0.019 0.027

1,3 2,3 0.022 0.031

1,3 4 0.021

1,3 5,6 0.028

1,3 7 0.018 0.026

2 1 0.078 0.111

2 2,3 0.088 0.126

2 4 0.084

2 5,6 0.114

2 7 0.074 0.106

X" Y" Z"

1,3    1,6,7 11" 3'-3" 10"

   2,3,5 11" 3'-3" 101/8"

1 4 11" 3'-3" 101/4"

3 11" 3'-3" 101/8"

2 1,6 1'-0" 3'-4" 97/8"

2 2 1'-0" 3'-4" 10"

2 3 1'-0" 3'-4" 101/4"

2 4 1'-0" 3'-4" 103/8"

2 5 1'-0" 3'-4" 101/8"

2 7 1'-0" 3'-4" 93/4"

SPAN NO.
GIRDER 

NO.

Section Depths

(Feet)

"A"

(Feet)

"B"
SPAN NO. GIRDER NO.

   DEFLECTIONS

TABLE OF DEAD LOAD

D
A

T
E
:

F
I
L
E
:

HL93 LOADING

FILE:

C TxDOT

REVISIONS

DN: CK: DW: CK:

CONT SECT JOB HIGHWAY

DIST COUNTY SHEET NO.

 

   DB  TF      GB  DB   

SLAB DETAILS

                           

SOUTH DRAINAGE DITCH BRIDGE

FILE:             

(Bridge)
District
Houston

$FILES$

$DATE$

 

 

  

S
AXET FO ETA

T
S

R
E

E
NI

G
NE LANOIS

S
E

F

O
R

P

 

DESNECI
L

ZHANFEI FAN

92259

0.030

0.020

0.120

0.080

1

2,3,4,5

132

05.17.2023



DN: CK: DW: CK:FILE:

JOB

COUNTY

SECT

DIST

REVISIONS

 TxDOT TxDOT TxDOT

HIGHWAY

SHEET NO.

C TxDOT CONT

Standard
District
Houston

                           

D
A

T
E
:

F
I
L
E
:

 BRIDGE APPROACH SLAB 

ASPHALTIC CONCRETE PAVEMENT

PLAN

~

Const Jt

1

2

3

20'-0"

(Showing Skewed Approach Slab)

PLAN

this dimension

details for

See structure

~

~

Const Jt

4

BAR SIZE

#8 A

#5 B

#5 D

Drain

Shoulder

~

3

5

6

7

T

 

#5 
1

6'-0"

2 2

at 12" Max

T (Top), Spa

at 12" Max

T (Top), Spa

20'-0"

Bars B (Top) and D (Bott)

Spaced at 12" Max

3" 3"

B (Top)

D (Bott)

Bars B (Top) and D (Bott)

Spaced at 12" Max

3"

3"

at 6" Max

A (Bott), Spa

at 6" Max

A (Bott), Spa

Abut Bkwl

Face of

D (Bott)

B (Top) and

Bend as shown

D (Bott)

B (Top) and

Wall

CIP Retaining

Wingwall or

Wall

CIP Retaining

Wingwall or

Wall

CIP Retaining

Wingwall or

~

Wall

CIP Retaining

Wingwall or

Angle (deg)

S = Skew

(Showing Non-Skewed Approach Slab)

Bridge

Edge of

Bridge

Edge of

Abut Bkwl

Face of

APPROXIMATE QUANTITIES
4

A

A

B

B

A

A

D

D

C

C

A

A

A

A

C

C

B

B

D

D

TABLE
BAR

~

Maintain 2" end cover.

Field trim reinforcing.

conflicts with MBGF posts.

Delete hatched area at

R
o
a
d

w
a
y
 

W
id
t
h

W
 
=
 

W
id
t
h
 
o
f
 

A
p
p
r
o
a
c
h
 
S
la

b
 
(f
t
) 

=
 
R
o
a
d

w
a
y
 
+
 
R
a
il
 

W
id
t
h
s

April 2019    

Maintain 2" end cover.

Field trim reinforcing.

conflicts with MBGF posts.

Delete hatched area at

~

W
 
=
 

W
id
t
h
 
o
f
 

A
p
p
r
o
a
c
h
 
S
la

b
 
(f
t
) 

=
 
R
o
a
d

w
a
y
 
+
 
R
a
il
 

W
id
t
h
s

R
o
a
d

w
a
y
 

W
id
t
h

Top of Slab)

(Flush with

Approach Slab

Backwall

Abutment

Approach Slab

Joint Detail

Construction

See Sealed

V
a
r
ie

s

SECTION D-D

SECTION B-B SECTION C-C

2

Reinf

Abut

5

Jt

Const

2" TypA

B TD B

DA

D

B T B T

A

D

1
3
"

1
3
"

1
3
"

2'-0"

3'-0"

Uncoated

Epoxy coated Min Lap

SECTION A-A

GENERAL NOTES:

"
4

3

"2
1

Joint

Const

(Typ)

"R4
1Tool 

JOINT DETAIL

CONSTRUCTION

SEALED

7

1'-0"

C
e

m
 S
ta

b

B
k
f
l 
1
:1

~

~

TRANSVERSE SECTION

CIP RETAINING WALL

SHOWING WINGWALL OR

SHOWING MSE WALL

Joint Detail

Construction

See Sealed

B T

D A

wall

MSE

reinforcement

standard for

See RW(TRF)T (Top)

A (Bott)

DB

1
3
"

C
e

m
 S
ta

b

B
k
f
l 
1
:1

1'-0"

L StructureC

6 6

3" Cl Cov

D

2" Cl

Cov

T B

1
3
"

A
Ret Wall

or CIP

Wingwall

Typical

A DBT

Ret Wall

or CIP

Wingwall

W = Width of Approach Slab (ft) = Roadway + Rail Widths

STDB10A.dgn 

     

 TxDOT 

           S = Skew Angle (deg)

           W = Width of Approach Slab (ft)

 

(Includes Support Slab)

Vol of Appr Slab Conc (CY) = 0.802W + 0.02W² Tan S

 

Reinf steel weight =  8.5 Lbs/SF of Approach Slab

Pavement

Asphaltic Concrete 

Typ

"8
1" - 16

1 

"
2

1
1
 

" 
t
o

4
1
 

"
2

1
 

"
8

5
 

7modulus silicone)

joint sealant (low

Class 4, 5, 7 or 8

"4
1" - 8

1 

"4
1 

noted otherwise.

  Cover dimensions are clear dimensions, unless

JOINT DETAIL

LONGITUDINAL SAW CUT 

Place in accordance with Item 438.

 

See details elsewhere in plans for required cross-slope.

 

provided minimum laps shown are achieved.

Multiple piece tie bars are acceptable at longitudinal construction joints

 

For Contractor's information only. Quantities are for one approach slab.

 

See details elsewhere in plans for shoulder drain location and details.

 

construction joints must receive approval of the Engineer.

joints in the bridge slab with bridges built in stages.  Other longitudinal

Provide longitudinal construction joints that align with longitudinal construction

 

bar length = 2'-6".  Bend bars as necessary.

Flare Bars B and D in this region (1'-6" Max Spa, 3" Min Spa).  Minimum flared

2" 2"

2"

Silicone)

(Low Modulus

8 Joint Sealant

Class 4, 5, 7 or

slab.

  All details shown herein are subsidiary to bridge approach

Item 422.

  Cure for 4 days using water or membrane curing per

and grades shown on the plans.

approach slab to the typical cross-section and to the lines

  Compact and finish the subgrade or foundation for the

slab, unless otherwise indicated on the plans.

for a minimum distance of 100 feet prior to the approach

  Construct the subgrade or subbase away from the bridge

the Engineer.)

(Stress Cap, Zip Strip, Stress Lock, or equal as approved by

joint consisting of 1 1#2" vinyl or plastic joint former

accordance with Item 438.  Alternately, provide a controlled

hours of concrete placement to a depth of 1 1#2" and seal in

approach slab exceeds 16 feet.  Saw cut joints within 24

width between longitudinal construction joints or edges of

Saw Cut Joint Detail at lane lines and shoulders when

  Provide longitudinal joints as shown on the Longitudinal

  Provide Grade 60 reinforcing steel.

strength of 4,000 psi.

  Provide Class "S" concrete with a minimum compressive

  Construct approach slab in accordance with Item 422.

02-20 Removed stress relieving pad.

0
3
/
3
1
/
2
0
2
3
 
 
0
4
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D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

1 

2  

~

~
~

~

D (Bott)

~

~
~

~

T (Top)

D (Bott)

~

~

~

~

1

1

1

1

SECTION A-A

D 1

1
A

B

2

T

~
~

~
~

    

(T
y
p
)

2
'-

0
"

~

~
~

~

T (Top)

D (Bott)

1

1

~
~

~
~

4

3

3
3

4  

3  

PLAN FOR 0° OR 15° SKEW

(Showing 15° skew) (Showing 30° skew)

PLAN FOR 30° OR 45° SKEW

PLAN FOR 45° SKEW 

2'-0"

2
'-

0
"

(T
y
p
)

Additional ~ 9"

Bars A & B

Additional ~ 9"

Bars A & B

Girder ends

(Typ)

girder

Top of

H
a
u
n
c
h

9"9" Max spacing 9" Max spacing 9"

9"
9"

9" Max spacing 9"

BAR TABLE

BAR SIZE

A  

B  

 D

 T #4 

GENERAL NOTES:

    

#4 

#4 

#4 

      CONTINUOUS      

     SLAB DETAILS     

PRESTR CONC I-GIRDER SPANS

HL93 LOADING

L Int bentC

CONSTRUCTION NOTES:

on Span Details

Last OA (Top) as shown

OA (Top)

Additional

 5

 

  5

  5

 

 

  5

 

  5 

 

  5

Span Details

Last OA (Top) from   5

Span Details

Last OA (Top) from

  5

5'-0"

BARS OA (#5)

#5 OA

Bars OA (Top) not shown for clarity.

MATERIAL NOTES:

A

A

A

A

A

A

spacing

9" Max 

  Epoxy Coated ~ #4 = 2'-5"

      Uncoated ~ #4 = 1'-7"

  Provide bar laps, where required, as follows:

plans.

Provide Class "S" (HPC) if shown elsewhere on the

  Provide Class "S" concrete (f'c = 4,000 psi).

  Provide Grade 60 reinforcing steel.

  

  

reinforcement and details.

  See Span Details for remainder of slab

(ends of units).

still apply at expansion joint locations

  Thickened slab end reinforcement and details

(if using this option).

will be as shown on this sheet or on PCP standard

locations, the slab details and reinforcement

continuous over interior bents.  At these

Details will be omitted where slabs are

(Bars AA, G, H, J, K, and M) and on the Span

and reinforcement shown on IGTS standard

Bridge Layout, the thickened slab end details

  Where multi-span units are indicated on the

  

  

direction.

skew.  See Bridge Layout for actual skew

  This standard is drawn showing right forward

Specifications.

  Designed according to AASHTO LRFD Bridge Design

S
e
e
 
S

p
a
n
 

D
e
t
a
il
s

f
o
r
 
s
la

b
 
t
h
ic

k
n
e
s
s

10-19: Added bubble note 6.

2'-0" (45° skew)

1'-2" (30° skew)

Additional OA (Top)

Details

from Span 

& B (Bott)

A (Top) 

on Span Details

B (Bott) as shown

Last A (Top) &

Additional OA (Top)

on Span Details

B (Bott) as shown

Last A (Top) &

Span Details

as shown on

Last OA (Top)

A (Top) & B (Bott)

Additional

Additional OA (Top)

Span Details

as shown on 

& B (Bott)

Last A (Top) 

Additional A (Top) & B (Bott)

Span Details

as shown on

Last OA (Top)

Additional OA (Top)

Span Details

as shown on

Last OA (Top)Span Details

as shown on 

& B (Bott)

Last A (Top) 

Span Details

as shown on

Last OA (Top)

Span Details

as shown on 

& B (Bott)

Last A (Top) 
Additional A (Top) & B (Bott)

Additional OA (Top)

� Structure

� Structure

controlled joint

Construction joint or

T (Top)

� Structure

controlled joint

Construction joint or

� Int bent

and IGTS)

(See Span Details

G (Top) & H (Bott)

joint

� Expansion

controlled joint

Construction joint or
� Int bent

a
t 

�
 
b
r
g

� Int bent

(Showing short span condition.)

Additional OA (Top)

controlled joint

Construction joint or

 IG-IGCS-23.dgn 

01-23: Added 34' Rdwy.

IGCS(MOD)
Bars A (Top).
Bars OA (Top) at 9" Max spacing between

bars A and B are shown on Span Details.
Use these details when no full slab width

5'-4" as shown on Span Details.

the bent.
Maintain a constant slab thickness over

through joint.
Top and bottom mats must be continuous 
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HIGHWAY

SHEET NO.
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N
o
 

w
a
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t
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o
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a
n
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D
I
S

C
L

A
I

M
E

R
:

CONTAugust 2017   

F
I
L
E
:

D
A

T
E
:

ABUTMENTABUTMENTABUTMENT

Bars N spa

at 8" Max at 8" Max

Bars N spa

at 8" Max

Bars N spa

Na

(T
y
p
)

(T
y
p
)

(T
y
p
)

M M

Na Na

M

~

Shear keyShear key

~

Shear key

~

Nb Nb Nb Nb

M M M M

~ ~ ~ ~

Shear key Shear key Shear key Shear key

L BentC L BentC L BentC L BentC

& L cap

backwall

Face of

C & L cap

backwall

Face of

C & L cap

backwall

Face of

C

(T
y
p
)

(T
y
p
)

(T
y
p
)

(T
y
p
)

(T
y
p
)

L GirderCL GirderC

L GirderC L GirderC L GirderC L GirderC L GirderC

CL Girder & bearing seat

Shear key

~

M N

bent cap

or interior

Abutment cap

~

1

1 1 1

1 1 1

const joint

permissible

Top of cap &

2

2 2 2

2

2 2 2

2

Bars N spa at 8" Max5

6 6

5

C

7 7

2 2

1"1"

Gap

1"

2

const joint

permissible

Top of cap &

Parallel to L I-Girder

Normal

shear key

Skewed

Normal

shear key

Skewed

(For abutments)

(For interior bents)

C

C Normal

shear key

Skewed

d
e
p
t
h

3" C.C.

(Typ)1
"

Normal

shear key

Skewed

Shear key width

Shear key width

8

9

k
e
y

S
h
e
a
r

grooves. (Typ)

" deep2
1" wide x 2

1

3

2
'-

0
"

2
'-

0
"

M
in

5
"

M
in

~

Shear key 3

1

wide caps.  4'-0" caps similar.

Showing shear keys on 3'-6"

wide caps.  4'-0" caps similar.

Showing shear keys on 3'-6"

wide caps.  4'-0" caps similar.

Showing shear keys on 3'-6"

Other I-Girder types similar.

with girder Type Tx46.Showing shear key 

1

2

3

4

4

"
4

1
8
 

(Typ)

wear pad.

polyethylene

1" thick UHMW

wear pad.  (Typ)

1" thick UHMW polyethylene

"2
1Girder spa along L cap - 3'-1 

[Girder spa along L cap

ABUTMENT

at 8" Max

Bars N spa

(T
y
p
)

M

Na

~

Shear key

& L cap

backwall

Face of

C

L GirderC

1

2

wide caps.  4'-0" caps similar.

Showing shear keys on 3'-6"

INTERIOR BENT

PARTIAL PLANS WITH NO SKEW

INTERIOR BENT

PARTIAL PLANS WITH 15° SKEW

INTERIOR BENT

PARTIAL PLANS WITH 30° SKEW

INTERIOR BENT

CONSTRUCTION NOTES:

BARS M (#5)

BARS Na (#5)

GENERAL NOTES:

BARS Nb (#5)POLYETHYLENE WEAR PAD DETAILS

MOLECULAR WEIGHT (UHMW)

ULTRA HIGH

PART SECTION

ELEVATION

ABUTMENT OR INTERIOR BENT CAP

PARTIAL ELEVATION OF

"    Cos Skew)]2
1- (3'-1 

+" 4
1 +

-

++
-"4

1++
-"4

1

Standard
Division
Bridge

PRESTR CONCRETE I-GIRDERS

SHEAR KEY

DETAILS

2
"

2
"

2
"

2
"

2
"

2
"

2
"

2
"

2
"

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

  Cover dimensions are clear dimensions, unless noted otherwise.

  UHMW polyethylene wear pads are subsidiary to Class "C" concrete.

payment.

  Include shear key concrete in abutment or bent concrete for

pedestal bearing seat.

shown on this standard.  Details do not account for sole plate or

  Modify details for bearing conditions, and girder spacing not

  This standard is only applicable for I-Girders.

  These details are limited to bridges skewed 45 degrees and less.

Bridge Layout for actual skew direction.

  Details showing skew are drawn showing right forward skew.  See

  Designed according to AASHTO LRFD Bridge Design Specifications.

  

  

in accordance with ASTM D6712.

  Provide Ultra High Molecular Weight (UHMW) polyethylene wear pads

or interior bent reinforcing steel is epoxy coated.

  Provide epoxy coated reinforcing steel for shear key if abutment

  Provide Grade 60 reinforcing steel.

if shown elsewhere on the plans.

  Provide Class "C" concrete (f'c = 3,600 psi). Provide Class "C" (HPC)

Cap width - 4"

(Cap width - 4")   Cos Skew

6

7

8

9

"    Cos Skew, measured along L cap.4
1With Skew = 1'-8 

", measured along L cap.4
1With No Skew = 1'-8 

necessary to maintain 5" overlap.

bearing pad and bearing seat.  Increase as

forward or back.  Dimension based on typical

Measure at higher bearing seat elevation

Horizontal Surfaces."

keys in accordance with Item 420.4.9, "Treatment and Finishing of

taken to keep concrete from flowing under girder.  Slope top of shear

Cast wear pad with shear key, smooth side facing girder.  Care must be

" gap plus or minus between girder and face of wear pad.4
1Leave a 

UHMW polyethylene wear pad. (Typ)

girder and next adjacent girder, unless shown otherwise on plans.

Place shear keys on the upstream side of structure between outside

5 C

C

C

C

igskstds-17.dgn

Interior bents = Cap width   Cos Skew.

Abutments = (Cap width - Backwall Width)    Cos Skew.

  

Interior bents = Cap width.

Abutments = Cap width - Backwall Width.

pad facing girder.

Face of UHMW polyethylene wear pad.  Smooth side of

  

"    Cos Skew, measured along L cap.4
1With Skew = 1'-4 

", measured along L cap.4
1With No Skew = 1'-4 

 Cap width - Backwall width - 4"

(Cap width - Backwall width - 4")   Cos Skew
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GENERAL NOTES:

A

A

1

2

3

A

A

deck

Bridge

1
'-

0
"

V
a
r
ie

s

V
a
r
ie

s
1
'-

0
"

abut bkwl

Face of

Varies

Limit of CSB

Select fill zone (MSE walls)

Select fill zone (MSE walls)

backfill

stabilized

Cement 

area

Embankment

1

4

4

~

~

abut bkwl

Face of

deck

Bridge

backfill

Cement stabilized

4

Cast-in-place retaining walls similar.

MSE retaining wall

MSE retaining wall

3

3

5

5

5

SECTION A-A

1
'-

0
"

2'-0" 2'-0"

1
'-

1
"

1
'-

0
"

than 1:1

No steeper

1

1

Abutment

than 1:1

No steeper

1

Abutment

Typ pavement

section

1

WITHOUT APPROACH SLAB WITH APPROACH SLAB

Pavement

2

2

Pavement thickness

elsewhere for dimension

See appropriate details

wingwall

End of

backfill

Cement stabilized

approach slab

Bridge
wingwall

End of

slab

approach

End of

backfill

Cement stabilized

55

April 2019    

OPTION 1 ~ PLAN WITH WINGWALLS OPTION 1 ~ PLAN WITH MSE RETAINING WALLS

MS-CSAB-23.dgn 

02-20:  Added Option 2.

(Showing BAS-C, BAS-A similar.)

~
~

03-23:  Updated General Notes.
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its flowability).

has stiffened/hardened (i.e. has lost

successive lift when the previous lift

exceeding 2 feet in height. Place each

  b).  Place flowable fill in lifts not

to placement of the flowable fill; and

will be placed over the MSE backfill prior

over MSE backfill, then a filter fabric

  a).  If flowable backfill is to be placed

constraints:

stabilized backfill with the following

can be used as a substitute for cement

If shown in the plans, flowable backfill

 

with approval from the Engineer.

substituted for cement stabilized backfill

is less than 5'-0", MSE select fill may be

When distance between select fill zones

 

details for additional information.

select fill zone.  See retaining wall

adjust CSB limits to accommodate the

Where MSE retaining walls are present,

 

(approximate) bench depths.

Bench backfill as shown with 12"

 

steeper than 1:1 at bottom of backfill.

as required to maintain a slope no

is at end of wingwall.  Extend CSB limits

Usual limit of Cement Stabilized Backfill

retaining walls are used in lieu of wingwalls.

  These details do not apply when Concrete Block

Bridge Layout for actual skew direction.

  Details are drawn showing left forward skew.  See

abutments.

401, "Flowable Backfill", to the limits shown at bridge 

Flowable Backfill meeting the requirements of Item 

  If required elsewhere in the plans, provide 

abutments.

Backfill for Structures", to the limits shown at bridge 

the requirements of Item 400, "Excavation and 

  Provide Cement Stabilized Backfill (CSB) meeting 

Item 400, "Excavation and Backfill for Structures".

  Construct abutment backfill in accordance with 

expansive clays.

Poor soils are defined as high plasticity clays or 

greater than 30 or pavement built in poor native soil.  

requiring high plasticity embankment fill with a PI 

abutment. Option 2 is intended for new construction 

competent soils/rocks in order to construct the 

index (PI) controlled embankment fill or excavation in 

is intended for construction only requiring plasticity 

  See the Bridge Layout for selected Option. Option 1 
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Pavement
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Pavement thickness

elsewhere for dimension

See appropriate details
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No steeper
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Typ pavement
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OPTION 2 ~ PLAN WITH WINGWALLS
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(Showing BAS-C, BAS-A similar.)
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02-20:  Added Option 2.
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6

6

1'-10" for BAS-C

1'-0" for BAS-A

(i.e. has lost its flowability).

previous lift has stiffened/hardened

each successive lift when the

exceeding 2 feet in height. Place

  b).  Place flowable fill in lifts not

the flowable fill; and

MSE backfill prior to placement of

filter fabric will be placed over the

placed over MSE backfill, then a

  a).  If flowable backfill is to be

the following constraints:

for cement stabilized backfill with

backfill can be used as a substitute

If shown in the plans, flowable

 

approval from the Engineer.

cement stabilized backfill with

select fill may be substituted for

zones is less than 5'-0", MSE

When distance between select fill

 

additional information.

See retaining wall details for

accommodate the select fill zone.

present, adjust CSB limits to

Where MSE retaining walls are

 

(approximate) bench depths.

Bench backfill as shown with 12"

 

than 1:1 at bottom of backfill.

to maintain a slope no steeper

Extend CSB limits as required

Backfill is at end of wingwall.

Usual limit of Cement Stabilized

03-23:  Updated General Notes.
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18" DRILLED SHAFT 24" DRILLED SHAFT

slab beam bridges.

Located at prestressed concrete

30" DRILLED SHAFT

slab beam bridges.

prestressed concrete

Located at bridge abutments or

abutment wingwalls.

Located at bridge 

36" DRILLED SHAFT

SECTION

42" DRILLED SHAFT

select bridge bents.

Located at bridge abutments and Located at bridge bents.

48" DRILLED SHAFT

Located at bridge bents.

 

54" DRILLED SHAFT

Located at bridge bents.

 

60" DRILLED SHAFT

Located at bridge bents.

~
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~
~
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~
~

~

SECTION
SECTION SECTION

SECTION SECTION
SECTION

SECTION

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

  Cover dimensions are clear dimensions, unless noted otherwise.

Shaft Sections

See Drilled

Shaft Sections

See Drilled

ground

Finished

ground

Finished

Shaft Sections

See Drilled

Construction joint

Drilled shaft

shown for clarity)
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Construction
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shown for clarity)

Column (reinf not

8 8

8

cap

of

Bottom 

same as column reinf).

Dowels (size and number

9

GREATER THAN COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS

EQUAL TO COLUMN DIA

DRILLED SHAFT DIA

INTERIOR BENTS
ABUTMENTS & WINGWALLS

CONSTRUCTION NOTES:

GENERAL NOTES:

MATERIAL NOTES:

DRILLED SHAFT ELEVATION DETAILS

DRILLED SHAFT DETAIL

SHORT INTERIOR BENT

2

2

22

222
2

joint

Construction
joint

Construction

Refer to bridge details for anticipated locations of drilled shaft casing. 

Use these drilled shaft details unless shown otherwise on bridge plans. 

drilled shaft size, design load, and length required. 

See Bridge Layout and "Foundation Notes" or "Table of Foundation Quantities", if provided, for 

  

                  Uncoated or galvanized (#11) ~ 5'-3"

                  Uncoated or galvanized (#9) ~ 4'-3"

                  Uncoated or galvanized (#7) ~ 3'-3"

                  Uncoated or galvanized (#6) ~ 2'-10"

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

Galvanize reinforcing if shown elsewhere in the plans.

Provide Grade 60 reinforcing steel, unless shown otherwise.

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

vertical reinforcing steel. 

Drilled shafts exceeding 30" diameter shall have a minimum of 5" clear cover and 1% minimum 

Drilled shaft details for drilled shafts exceeding 60" diameter are shown elsewhere in plans. 

drilled shafts. Refer elsewhere in plans for footing details.

structures. Drilled shaft details shown on this sheet maybe referenced by engineer for footings on 

abutments and bents. These details are not applicable for retaining walls, sound walls, and sign 

The details shown on this sheet are only applicable for multi-column or multi-drilled shaft bridge 

of drilled shaft installation.

These details have been modifed for the Houston District to facilitate slurry displacement method 

Designed according to AASHTO LRFD Bridge Design Specifications.
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District
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   drilled shafts.

9  Dowels are to be included in unit price bid for 

   bid for drilled shafts.

8  Projecting reinforcing is to be included in unit price 

   2'-0" Min at water crossings, unless shown otherwise on plans.

7  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

6  Refer to bridge details for applicable locations. 

     #9 Bars = 2'-9"

     #7 Bars = 2'-3"

     #6 Bars = 1'-11"

5  Min extensions into support element

    #11 Bars = 5'-3"

     #9 Bars = 4'-3"

     #7 Bars = 3'-3"

4  Min lap with column reinforcement

     #9 Bars = 2'-3"

     #7 Bars = 2'-0"

     #6 Bars = 1'-11"

3  Min extensions into support element

2  Provide one and half flat turns top and bottom.

1  Refer to drilled shaft section for spiral size and pitch.

5

6

77 7
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= 3'-0"
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10 Spa at 6"

= 5'-0"

15 Spa at 8"

= 10'-0"

R T

C

Bars S Cl Cov "2
1
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12 Spa at 3"

= 3'-0"

Bars S Spa

S

CU

Bars perpendicular to bottom of girder

L/2 (One half span length) L/2 (One half span length)

L interior bent
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to girder end

9A thickened slab ends.
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C.G.

A

A

"
4

3
8
 C

"Y
b
"

U

32"

C

3""2
1

9 "
4

3
4
 

"D
"

3
"

3
"

"
4

3
8
 C

"Y
b
"

U

32"

C

3""2
1

9 "
4

3
4
 

3
"

C.G. "D
"

2"

6
"

A

Bars T at 5 Eq Spa

42"

(Typ)

4"

(Typ)

4"

2"

R

2"

S

T

unless noted (Typ)

2
"

"B
"

"2
1

15 

"Y
t
"

"
4

1
3
 

2
"

"
4

1
3
 

2
"

"
4

1
3
 

2
"

7

P 7

P 6

7"
7"7"

"
2

1
2
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

TYPE Tx62 & Tx70 TYPE Tx46 & Tx54 TYPE Tx28, Tx34 & Tx40

(Typ)

chamfer

" bottom4
3

(Typ)

chamfer

" bottom4
3

(Typ)

chamfer

" bottom4
3

1

2

3

8

8

8

GENERAL NOTES:

Weight

(plf)(in. )

"Iy"

4(in. )

"Ix"

4(in. )

Area

2(in.)

"Yb"

(in.)

"Yt"

(in.)

"B"

(in.)

"D"

Type

Girder

585Tx28

Tx34 627

Tx40 669

Tx46 761

Tx54 817

910Tx62

966 1,040Tx70

28

34

40

46

54

62

70

6

12

18

22

30

"2
1

37 

"2
1

45 

15.02

18.49

21.90

25.90

30.49

33.72

38.09

12.98

15.51

18.10

20.10

23.51

28.28

31.91

52,772

88,355

134,990

198,089

299,740

463,072

628,747

40,559

40,731

40,902

46,478

46,707

57,351

57,579

630

675

720

819

880

980

GIRDER DIMENSIONS AND SECTION PROPERTIES

"
2

1
3
 

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

  Cover dimensions are clear dimensions, unless noted otherwise.

"2
1

1 

"2
1

1 

"2
1

1 

additional Bars C and CH in every girder of that span.

  When vertical clearance of the span is less than or equal to 20', provide

used in forming anchor holes.

  It is permissible for bars or strands to come in contact with materials 

may be substituted for Bars A, C, R or T unless otherwise noted.

  An equal area of deformed Welded Wire Reinforcement (WWR) (ASTM A1064) 

  Provide Grade 60 reinforcing steel.

  Provide Class H concrete.

  Designed according to AASHTO LRFD Bridge Design Specifications.

555

5

2
9"

3"
2

4"

7
"

5

9"
2

10

6"11

6"11

4 L/20, but not less than 5'-0" (-0,+2').

 

The average of the top and bottom spacing of Bars R cannot exceed the required spacing.

  

Measured along � Girder at interior bents; perpendicular to abutment bkwl or inverted-T stem.
  

Bundle with Bars R.

formed with sheet metal, forms may be left in place.

") at base.  If holes are8
5

" x 1 4
3

may be tapered (4 

only or as shown on substructure details.  Anchorage holes

[labeled (D) on Bridge Layout].  Required for outside girder

" Vertical Slotted Hole at doweled girder end2
1� 4" x 1 

5

6"11

CH

CH
CHCH

Bars C & CH Spa ~ 3"

(Bundle)

7

8

9

10

11 Smooth trowel finish on the slab overhang side of exterior girder.

 

Based on 155 pcf total weight of concrete and reinforcing steel.

  

for all other girders.  Tie to Bars R as necessary. See standard IGMS for "Deck Forming Notes".

Space Bars A at 6" Max for girders requiring overhang bracket hangers.  Space at 12" Max

" Clear Cover to Bars S.8
3

1 

When L is less than 50 ft, Bars P are to be the same length as Bars T.

girder ends exceeds 0.25 x "D".  At the fabricator's option bars larger than #6 may be used.

Bars P (#6 x 15'-0") are only required in Tx28, Tx34, Tx40, Tx46, and Tx54 girders when "e" at

 

than #6 may be used.  When L is less than 50 ft, Bars P are to be the same length as Bars T.

Bars P (#6 x 15'-0") required in Tx62 and Tx70 girders.  At the fabricator's option bars larger6

7

vertically (Typ)

" Chamfer4
3

Optional

 IG-IGD-23.dgn 

Bundle with Bars R when vertical clearance is less than or equal to 20'

August 2017   

 requirement

3-23: Clarified C and CH 

 full length for VC<= 20'

10-19: Added Bars C and CH
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 PRESTRESSED CONCRETE 
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R

ST ST

R

T S

R R

ST

"2
1

2 3" 4" "2
1

5 

Bar RBar RBar RBar R

S
h
o

w
in

g
 
t
o
p
 
f
lg
 
r
e
in
f

L interior bent

inverted-T stem or

Face of abut bkwl,

C L interior bent

inverted-T stem or

Face of abut bkwl,

Cangle

Skew

L interior bent

inverted-T stem or

Face of abut bkwl,

C

0° SKEW 15° SKEW 30° SKEW 45° SKEW

S U

R

R

R

R

US

S
h
o

w
in

g
 
b
o
t
t
 
f
lg
 
r
e
in
f

R

R

SUSU

R

R

L interior bent

inverted-T stem or

Face of abut bkwl,

C

Skew
angle

Skew

angle

A

A A A

"
4

3
"D

" 
P
lu

s
 
4
 

(Typ)

4"

"4
3

3 

BARS R (#4)

"
2

1
"D

" 
M
in

u
s
 
3
 

BARS S (#6)

BARS A (#3)

BARS T (#4)

1'-7" Min lap

2'-4"

1'-
2"

BARS C (#4)

"
4

1
6
 

13

13

14

15

3'-0" 3'-0"

GIRDER END

FOR SKEWED

GIRDER END

FOR SQUARE

BARS U (#5)

16

Top flg width minus 3"

Girder length minus 3"

T
x
2
8
,T

x
3
4
 

&
 
T
x
4
0

T
x
6
2
,T

x
7
0
,T

x
4
6
 

&
 
T
x
5
4

"
2

1
1
 

M
in

"
2

1
2
 

2
"

M
a
x

M
in

0
.2

5
 
x
 
"D

"

M
a
x

WWR leg

Vertical

wire's area

deformed

of vertical

or greater

must be 40 %

wire area

Longitudinal

girder

Bottom of

REINFORCEMENT (WWR) DETAIL

OPTIONAL WELDED WIRE

WWR Detail"

See "Optional

(Typ)

Clear

"2
1

1 

"2
1

1 

Clear

ends at the Fabricator's option.

may be placed as shown in girder

additional top flange reinforcing

that may occur during form removal,

To control top flange cracking

REINFORCING DETAIL

OPTIONAL TOP FLANGE

PLAN OF GIRDER ENDS 12

12

15

16

13

14

strength over 60 ksi.  Yield strength of WWR is limited to 75 ksi.

be reduced in proportion to the increase in reinforcement yield

For Welded Wire Reinforcement (WWR) option, area of Bars R may

  

No portion of bar less than 10 ft.

  

Increase as necessary for bars at skewed end.

  

Bars may be cut or bent at skewed end as required.

  

them to be bundled with Bars R.

to girder end as cover requirements permit, which may prevent

reinforcement placement in skewed ends.  Place Bars S as close

Reinforcing patterns shown are provided as guides to determine

ST

R

"2
1

7 Bar R

L interior bent

inverted-T stem or

Face of abut bkwl,

C

60° SKEW

S

R

R

U

Skewangle

A

"
4

1
4
 

"
4

1
6
 

"
2

1
2
'-

2
 

1'-
0"

1'-0"

6"

"4
3

10 "4
3

10 

BARS CH (#4)

C & CH C & CH C & CH C & CH C & CH

 IG-IGD-23.dgn 

August 2017   

C & CH

C & CH C & CH C & CH C & CH

 requirement

3-23: Clarified C and CH 

 full length for VC<= 20'

10-19: Added Bars C and CH
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E
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3"3"

1'-0"1'-0"

3"

1'-0"

3"

1'-0"

1'-0"

3"
Face of stem Face of abut bkwl

3"
3"

1

2

3

4

2

3

3"

L Inverted-T bentC

Face of stem

3"

1'-0"

3"

1'-0"

1'-0"

1'-0" ~ Parallel

3"

3" 3"

1'-0"

abut bkwl

Face of

3

Girder angle

Girder angle

Girder angle
Girder angle

Girder angle

to girder (Typ)

Skew girder end

Skew girder ends

Top edge of girder Top edge of girder

Top edge of girder

Concrete Girders".

must be included in unit price bid for "Prestressed

bearings, including beveled and embedded steel plates,

  Cost of furnishing and installing elastomeric

bearing layout is to be provided to the Engineer.

accordance with the bearing layout.  A copy of the

bearing fabricator.  Permanently mark each bearing in

orientation of all bearings must be developed by the

  A bearing layout which identifies location and

  Shop drawings for approval are required.

  These details accommodate skew angles up to 60°.

4

".
2

1
f
la

n
g
e
s
 
is
 
le

s
s
 
t
h
a
n
 

d
is
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
o
p

53"

Skew girder ends

S
k
e

w
 
g
ir

d
e
r
 
e
n
d
s
 

w
h
e
n

between girders

Bisector of angle
HL93 LOADING          SHEET 1 OF 3

GENERAL NOTES:

IGEB      

AND GIRDER END DETAILS

AT ABUTMENTAT CONVENTIONAL INTERIOR BENT

GIRDER END DETAILS

GIRDER CONFLICT DETAILS

AT INVERTED-T BENT W/SKEW AT CONVENTIONAL INTERIOR BENT W/SKEW AT ABUTMENT W/SKEW

AT INVERTED-T BENT

Standard
Division
Bridge

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

2

2

2

2

2

nominal � bearings
� Girder dowels &

this type on radial bents only.

this situation.  Table reflects girder conflicts of

Girder end skew angles in Table not applicable for

See Table of Bearing Pad Dimensions for bearing size.

ends as shown in view.

be skewed to maintain the clearance between girder

When angle exceeds 0°, one or both girders ends must

treatment as shown for abutments.

elastomeric bearings must receive the same

For transition bents with backwall, girder and

from this line.

shown.  The actual center of bearing pad may vary

nominal centerline of bearing must be defined as

For purposes of computing bearing seat elevations,

shown on substructure details.

Layout].  Required for outside girder only or as 

Dowel at doweled girder end [labeled (D) on Bridge

5

  JTR  

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

nominal � bearings
� Girder dowels &

� Girder
� Bent

� Girders

� Bent

� Girder

� Bent

� Girder
� Girder

� Inverted-T bent

� Girders

� Interior bent

� Girders

� Girders

� Interior bent

� Girders

1
1

1

1

1

1

1 1

1 1

igebsts1-17.dgn
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F
I
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E
:

D
A

T
E
:

0.0625"

Length or Dia

2

6

7

8

9

10

11

12

13

14

15

I
N

T
E

R
I
O

R
B

O
T

T
T

O
P

E
la

s
t
o

m
e
r
 
t
h
ic

k
n
e
s
s

" 
M
in

1
6

3

" 
M
a
x

8
3

11

11

13

"
4

3
2
 

N

10

Length or Diameter

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

W
id
t
h

D
ia

m
e
t
e
r

"A""B
"

"A" "B
"

Length

12

1212

12

C

8

9" 3"

1"

Min

7

L Brg padC

7
6"2

11 

Min

9"

3" Abuts
Inv-T

Face of cap

E
q
u
a
l

7

L Brg padC

2

2

" 
2
1

1
 

7

6

M
in

Face of cap

3"9"

9
"

3
" A

b
u
tsIn

v-T

7

1
"

M
in

stem or face of bkwl

face of inverted-T

L Interior bent,C

3"9"

1
"M
in 7

"2
1

1
 

7

M
in

L Brg padC

Face of cap

stem or face of bkwl

face of inverted-T

L Interior bent,C

E
q
u
a
l

7

L Interior bentC

2
2" Min

(Typ)

"2
1

1
 

7

M
in

Face of cap

2

9
"

3
"

M
in

1
"

7

C C

6

stem or face of bkwl

Face of inverted-T

&
 
p
a
d

L
 

G
ir

d
e
r

skew angle

Girder end

L Pad & L girder

8skew angle

Girder end

8skew angle

Girder end

8skew angle

Girder end

C CL Pad & L girder

Varies with girder

end skew angle

14

Inv-T BentsInt Bents

Cap Width

Overall

Width

Corbel

Abutments

to Face of Cap

Face of Bkwl

1'-9" 3'-6"

2'-0" 4'-0"

"2
11'-10 

"2
12'-1 

Type

Bent

Type

Girder

BACKWALLS

WITH

BENTS

TRANSITION

AND

INVERTED-T

ABUTMENTS,

BENTS

INTERIOR

CONVENTIONAL

CONFLICTS)

(GIRDER

ENDS

GIRDER

SKEWED

WITH

BENTS

INTERIOR

CONVENTIONAL

Type

Girder

Tx28 thru Tx54

Tx70

&

Tx62

Tx70

&

Tx62

Tx62 & Tx70

15

16

16

Type

Bearing

Lgth x Wdth

Pad Size

"A" "B"

0° thru 21° 8" x 21" --- ---

8" x 21" "2
11 "2

12 

9" x 21" "2
14 "2

14 

15" Dia ---

13

21°+ thru 30°

30°+ thru 45°

45°+ thru 60°

G-1-"N"

G-2-"N"

G-3-"N"

G-4-"N"

G-5-"N"

G-6-"N"

G-7-"N"

G-8-"N"

G-1-"N"

G-2-"N"

G-9-"N"

G-10-"N"

G-5-"N"

G-5-"N"

G-11-"N"

G-12-"N"

---

G-1-"N"

G-5-"N"

---

---

Dimensions

Pad Clip

Range

Skew Angle

Girder End

0° thru 21° 9" x 21" --- ---

9" x 21" "2
11 "2

12 

"2
14 "2

14 

"4
17 

21°+ thru 30°

30°+ thru 45°

45°+ thru 60° "4
14 10" x 21"

10" x 21"

--- ---

--- ---

---

---

---

---

0° thru 60° 8" x 21" --- ---

0° thru 60° 9" x 21"

--- ---0° thru 18° 8" x 21"

"2
11 "2

12 8" x 21"

8" x 21"

"2
13 9" x 21"

9" x 21" --- ---

9" x 21" --- ---

9" x 21" "2
11 "2

11 

9" x 21" "4
31 

18°+ thru 30°

30°+ thru 45°

45°+ thru 60°

0° thru 18°

45°+ thru 60°

30°+ thru 45°

18°+ thru 30°

3" 3"

6"

--- ---

3"

& Tx54

Tx40,Tx46

Tx28,Tx34,

& Tx54

Tx40,Tx46

Tx28,Tx34,

& Tx54

Tx40,Tx46

Tx28,Tx34,

Tx62 & Tx70

(50 DUROMETER)

ELEVATION

INVERTED-T STEM OR FACE OF BKWL

SKEWED GIRDER ENDS AT FACE OF

ROUND BEARINGS FOR

PLANS

TABLE OF MINIMUM SUBSTRUCTURE DIMENSIONS

HL93 LOADING          SHEET 2 OF 3

INTERIOR BENTS

AT CONVENTIONAL

SKEWED GIRDER ENDS

INVERTED-T STEM OR FACE OF BKWL

AT INT BENTS, FACE OF

SKEWED GIRDER ENDS

"
4

1
" 
 
 
 
 

4
1

" 
 
 
 
 
 
6
 
r
e
q
'd
 
a
t
 

4
1

")
8
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IGEB      

AND GIRDER END DETAILS

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

Standard
Division
Bridge

ELASTOMERIC BEARING PAD

LAMINATED

BEARING PAD PLACEMENT DIAGRAMS

TABLE OF BEARING PAD DIMENSIONS

5 percent Max

Bevel to match girder slope,

Int bents Int bents Int bents

f
o
r
 

D
o

w
e
l

�
 
2
" 

H
o
le

&
 
p
a
d

�
 
G
ir

d
e
r

for Dowel

� 2" Hole
9

in this case.

location. Location of bearing centerline is to be set as for abutments

beveled sole plate is required, use bearing type for abutments at this

If girder end is skewed for a girder conflict at an interior bent and a

See sheet 3 of 3 for beveled plate use when slopes exceed 5 percent.

the elastomeric bearings shown on this standard.

Substructure dimensions must satisfy the minimums provided to accommodate

more than                   IN/IN.

Fabricated pad top surface slope must not vary from plan girder slope by

            (etc.)

" taper)4
1            N=2, (for 

" taper)8
1            N=1, (for 

Examples:  N=0, (for 0" taper)

" increments) in this mark.8
1taper in 

on the high side.  The Fabricator must include the value of "N" (amount of

Indicate BEARING TYPE on all pads.  For tapered pads, locate BEARING TYPE

Locate Permanent Mark here.

tapered layers.

Maximum and minimum layer thicknesses shown are for elastomer only, on

See Table of Bearing Pad Dimensions for dimensions.

for location.

Provide 2" dia hole only at locations required.  See Substructure details

conflicting girders.

Girder end skew angle is equal to 90° minus the girder angle except at some

limits shown.

Place centerline pad as near nominal centerline bearing as possible between

3" for inverted-T.

vary from this line.

bearing must be defined as shown.  The actual center of bearing pad may

For purposes of computing bearing seat elevations, nominal centerline of

16

Nominal � brg

Nominal � brgNominal � brg

Nominal � brg

  JTR  

(NO GIRDER DOWELS)

igebsts1-17.dgn
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2
"

Length

Typ

3"

Bearing pad

6" 2"2" 6"3" 3"

17

six required

headed studs,

" Dia x 2"2
1

Bearing pad

four required

" Dia screws and caps,4
3

~ ~

Screw Spacing

90°

"
8

1

90°

"16
13

"16
71 

Bevel to match girder slope

DETAIL

See HOLE

1
'-

7
"

1'-6"

C

2
'-

0
"

2
'-

0
"

"4
3

" Dia studs2
1 � 

Pad L + 3" Pad L + 3"

17 17

 and caps

" Dia screws4
3 L  

Bearing pad

Bearing pad

"2
11 "2

11 "2
11 

"4
3

4" 4"4" 4"4" 4"

"4
3 "4

3

" thick2
1Embedded plate, " thick2

1Embedded plate, 
" thick2

1Embedded plate, 

NORMAL GIRDER END

RECTANGULAR BEARING PAD

PLAN VIEW OF SOLE PLATE DETAILS

CLIPPED RECTANGULAR BEARING PAD

SKEWED GIRDER END SKEWED GIRDER END

15" DIA BEARING PAD

SOLE PLATE NOTES:

HOLE DETAIL

SIDE ELEVATION

GIRDER DETAILS

END ELEVATION

HL93 LOADING          SHEET 3 OF 3

IGEB      

AND GIRDER END DETAILS

PRESTR CONCRETE I-GIRDERS

ELASTOMERIC BEARING

Standard
Division
Bridge

BEVELED PLATE DETAILS

SECTION

heads must not protrude below the bottom of the beveled plate.

  Install beveled sole plates prior to shipping girders. Installed screw

deeper than 1".

" deep or2
1deep enough to accommodate the screws, but not less than 

galvanized steel caps (16 ga Min) with a nominal 1" inside diameter and

minimum embedment into the embedded plate and galvanized cap. Provide

"4
3ASTM B633, SC 2, Type I. Provide screws long enough to maintain a 

screws conforming to ASTM F835. Electroplating must conform to

" Dia screws must be electroplated, socket flat head countersunk cap4
3  

galvanizing.

  Tap threads in the embedded plate only. Drill and tap prior to

to plate edge is 1.25".

for skewed girder ends, minimum clearance from screw or stud centerline

  When determining if relocation of screw holes and studs are necessary

galvanizing.

plate after fabrication. Seal weld caps to embedded plate before

or Gr 50. Hot dip galvanize both the embedded plate and beveled sole

  Steel plate must conform to ASTM A36, A572 Gr 50, or A709 Gr 36

Item 424 apply to embedded and beveled plates.

" total. Bearing surface tolerances listed in16
1can not exceed 

except variation from a plane parallel to the theoretical top surface

"+/-,16
1Thickness tolerance variation from the approved shop drawings is 

on required thickness at centerline of bearing and slope of girder.

" based16
1  On the shop drawings, dimension sole plates to the nearest 

plans. Provide for all girders in the span.

the girder slope exceeds 5 percent or if otherwise required in the

embedded steel sole plates in accordance with these details when

  Provide constant thickness elastomeric bearings with beveled and

pad

Bearing

girder

Edge of

girder

Edge of

embedded plate

Surface against  

plate

beveled

Bottom of

girder slope

Bevel to match

" thick2
1plate, 

Embedded

brg seat

Level

plate

Beveled

brg seat

Level

Slotted hole

" x 2"2
14 

18 Slotted hole

" x 2"2
14 

18
Slotted hole

" x 2"2
14 

18

Slotted hole

" x 2"2
14 

18

& slotted hole

� Girder and plates

18

end locations.

Slotted hole is required at doweled girder

and stud as shown when necessary.

girder end skew. Adjust location of screw

Cut beveled and embedded plates to match

18

� bearing
Nominal

& slotted hole

� Girder and plates

 caps

 screws and

" Dia4
3 � 

� bearing
Nominal

" Dia studs2
1 �  

� bearing
Nominal

� Girder and plates

� Brg
1" at � Brg

" dia screws4
3 

 countersunk, for

" Dia holes,16
13 � 

� bearing
Nominal

  JTR  igebsts1-17.dgn

" (Typ)4
3

Beveled plate

"
2

1
2
' -

6
 

Beveled plate

"
4

3
 

"
4

1
2
'-

4
 

"
4

3
2
'-

1
 

Beveled plate

"
4

3
 

Showing normal girder end.
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3"

3
"

C

Exp joint in slab

"2
14 

F
lu

s
h
 

w
it

h

b
o
t
t
 
o
f
 
s
la

b

C
o
u
p
le
r

I.D.

T
o
p
 
o
f
 
s
la

b

P
ip

e

S
e
e
 

D
r
a
in

D
e
t
a
il
s

2

BARS U (#4)

minus 4"

width

Top flange

4" 4"

C-I-P DRAIN DETAIL

H
a
u
n
c
h

U 1

HAUNCH REINFORCING DETAIL

"
2

1
o
v
e
r
 
3
 

Girder Bar R

L Girder

TREATMENT AT GIRDER END FOR SKEWED SPANS

material may be used as a filler.

slab.  Polystyrene or other suitable compressible

between top of girder and bottom of adjacent

" clearance2
1span, provide a minimum of 

Where flanges project under slab of adjacent

"
2

1
 

"
2

1
 

Silicone sealant 5

Backer rod 6

TYPE A JOINT DETAIL

" R4
1Tool 

~

~

Cast-in-place slab~ ~

1"

7

2" Min, 5" Max

Haunch plus

6

3

5

4

1

2

7

8

GENERAL NOTES:

6"

Min

1"

Min

Gutter line

"
2

1
2
" 
t
o
 
2
 

8

10

Drain Detail"

See "C-I-P

9

1
'-

0
"

M
a
x

DRAIN DETAIL

DECK FORMWORK NOTES:

from girder end.  Space hangers accordingly.

by hanger manufacturers.  Do not place a hanger less than 12"

45 degrees from vertical, regardless of higher loads permitted

of 3,600 lbs, applied to and along the axis of a coil rod at

  Overhang bracket hangers are limited to a safe working load

PRESTR CONCRETE I-GIRDERS

MISCELLANEOUS

SLAB DETAILS

out-to-out of bar.

  Reinforcing bar dimensions shown are

noted otherwise.

  Cover dimensions are clear dimensions, unless

IGMS

or abutment bkwl

approach slab,

Cast-in-place slab,
material

bituminous fiber

1" Preformed

pipe

drain

End of

3"3"

D(#4)

B(#4) "
4

1
1
 

(T
y
p
)

SLAB SECTION WITHOUT PCP

TYPICAL PART TRANSVERSE

Top reinforcing steel not shown for clarity.

Eq Spa

(Typ)

9" Max

S
la

b

9

3

10

4

installed with the approval and direction of the Engineer.

above designs, as required for the type of rail used and its location on the structure, may be

then coat with same surface finishing material as used for outside girder face.  Variations of the

or within 10'-0" of bent caps.  Degrease outside of exposed PVC, apply acrylic water base primer,

and location is as directed by the Engineer.  Drains are not permitted over roadways or railways,

pipe, connections and solvent welding.  Bend reinforcing steel to clear PVC 1".  Drain length

All drain pipe and fittings to be 4" diameter (Sch 40) PVC.  See Item 481 "Pipe for Drains" for

  

Water may not be discharged onto girders.

 

Drain entrance formed in rail or sidewalk.

 

of joints.  

The maximum distance between Type A expansion joints is 100'.  See Bridge Layout for location

  

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

" backer rod must be compatible with joint sealant.  Use of multiple pieces to create4
11 

  

between 55°F and 85°F and rising.  Engineer to determine allowable hours for sealant application.

Class 7 silicone sealant that conforms to DMS-6310.  Install when ambient temperature is

  

                                                                          Epoxy coated ~ #4 = 2'-5"

                                                                               Uncoated ~ #4 = 1'-7"

Provide Grade 60 reinforcing steel.  Provide bar laps, where required, as follows:

 

bars B(#4) at centerline outside girder.

Bars B(#4) spaced at 9" Max with 2" end cover.  Overhang option, Contractor's may end alternating

  

Roughen outside of PVC with coarse rasp or equal to ensure bond with cast-in-place concrete.

  

".2
1Space Bars U with girder Bars R in all areas where measured haunch exceeds 3 

igmssts1-19.dgn

        now a pay item.

10-19: Modified Note 7. Type A 

to other bid items.

etc.) shown on this sheet are subsidiary 

  All other items (reinforcing steel, drains,

per Item 454, "Bridge Expansion Joints."

   Payment for Type A joint will be as

Bridge Design Specifications.

   Designed according to AASHTO LRFD
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3"

DRIP BEAD DETAIL

Inv-T stem

Y W

~

~

   cos (skew angle)

(Stem width minus 4")

1413

REINFORCEMENT OVER INV-T BENTS

BARS W (#4)

Girder

Girder

~

~

1
"

C

Inv-T stem

Y W

~

~

1413

Girder

Girder

~

~

1
"

C

L Expansion joint 11C

(Typ)

not shown for clarity.

Slab reinforcement

(Typ)

not shown for clarity.

Slab reinforcement

reinforcement not shown.

See elsewhere for additional

~

reinforcement not shown.

See elsewhere for additional

~

SHOWING EXPANSION JOINTS

Const jt

SHOWING CONST JTS OR CONTROLLED JTS

6
"

Dowel DD ~ (#11) x 1'-6"

L Inv-T bent

L Inv-T bent

12

8" 8"

6
"

11

12

13

14

15

L Controlled jointC

CONTROLLED JOINT DETAIL

Perpendicular

(For skews

over 15°)

15

to edge of flange

Lesser of 2'-0"or 

CHAMFER LIMITS DETAIL

No chamfer

joints or controlled joints.

to edge of girder, at all construction

Chamfer overhang from top of slab

thru the joint.

Reinf continuous

PRESTR CONCRETE I-GIRDERS

MISCELLANEOUS

SLAB DETAILS

Chamfer Limits Detail)

" Chamfer (See4
3

(Saw-cutting is not allowed)

IGMS

jt at face of stem

Const jt or controlled

fiber material

" Pref bit2
1

sides of struct)

drip bead (both

" Continuous4
3

construction jts)

(No Chamfer at 

controlled jts

Chamfer at

approved by the Engineer)

Lock, or equal as

Cap, Zip Strip, Stress

joint former (Stress

" Vinyl or plastic2
11 

" 
M
in

2
1

2
 

" 
M
in

2
1

2
 

See Span details for type of joint and joint locations.

  

reinforcement.

maintain cover requirements.  Place parallel to longitudinal slab

Space Bars W at 12" Max (3" from end of cap).  Tilt if necessary to

  

satisfy spacing limit.  Place parallel to bent.

Space Bars Y (#4) at 12" Max.  Use 2" end cover.  Number of Bars Y must

  

Dowels DD (#11) spaced at 5 Ft Max.  See Inv-T bents for quantity and location.

  

See Layout for joint type.

igmssts1-19.dgn

        now a pay item.

10-19: Modified Note 7. Type A 
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D
I
S

C
L

A
I

M
E

R
:

F
I
L
E
:

D
A

T
E
:

Field bend as shown.

AA (Top & Bott)

"4
33'-8 

Cos O

T (Top)

1for size & spacing)

(See Slab Details

Top & Bott Reinf

"O
H
" "B

"

f
o
r
 
d
im

e
n
s
io

n
s

S
e
e
 
S
la

b
 

D
e
t
a
il
s

"W
" 

=
 

O
v
e
r
a
ll
 

w
id
t
h
 
o
f
 
s
la

b

C

O

L Expansion jtC

C

for size & spacing)

(See Slab Details

Top & Bott Reinf

T (Top) C

12 
Spa
 at

"43
2 " =

 3'-
6"

2
1

3 

SLABS WITH BREAKBACK

PARTIAL PLAN FOR

C

L Expansion jtC

O

SLABS WITHOUT BREAKBACK

PARTIAL PLAN FOR

D

3

3

TYPICAL TRANSVERSE SECTION

(See Span Detail)

J

"4
32 

T

SECTION A-A

4

3

2

1

2

" = 3'-6"2
112 Spa at 3 

C

L Girder

L Girder

L Girder

L Girder

3

Bars J spa at

9" Max

3"3"

S
la

b
 
t
h
ic

k
n
e
s
s

p
lu

s
 
2
" 

M
in

4'-0"

1'-0" along Bars D

5

5

H

T

G

D

girders

between

45° chamfer

spacing)

for size &

Slab Details

Reinf (See

Top & Bott

S
la

b
 
t
h
ic

k
n
e
s
s

H
a
u
n
c
h

(S
e
e
 
S

p
a
n
 

D
e
t
a
il
s
)

54'-0"

"
43

2
 

" = 3'-6"2
112 Spa at 3 

length in overhang

D (Bott) full

J (Bott)

J (Bott)

D (Bott)

face of inverted-T stem

L interior bent or

Face of abut bkwl,

54'-0"

J (Bott)

J (Bott)

D (Bott)

length in overhang

D (Bott) full

G (Top) & H (Bott)

Bars G (Top) & H (Bott)

H (Bott)

G (Top) &

2" AND MORE OF HAUNCH LESS THAN 2" OF HAUNCH

(Showing with 2" and more of haunch)

top of girder.

end will be formed below

Bottom of thickened slab

Bars H may rest on top of girder.

bottom of thickened slab end.

" Cl Cov with Bars H and4
11 

(Showing Prestressed Conc I-Girders at L Brg)C

Slab overhang thickness

S
p
a
 
a
s
 
s
h
o

w
n
.

7
 
~
 

M
 
(B

o
t
t
).

7
 
~
 

O
A
 
(T

o
p
) 

&

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

Spa as shown.

7 ~ M (Bott).

7 ~ OA (Top) &

4 ~ K (Top)

4 ~ K (Top)

with breakbacks.

K(#4) on slabs

M(#4)

G(#4)

2
"

J(#4)

H(#4)

"
4

1
1
 

other G(#4)

with every

OA(#5) spa

"
4

1
1
 

for size & spacing)

(See Slab Details

Top & Bott Reinf

GENERAL NOTES:

BARS AA (#5)

["W"- (2 x"B")]  Cos 0

"B"- 0.125' (Typ)

("B"- 0.125')x Sin 0 (Typ)

BARS H (#4)

BARS G (#4)

(For slabs with breakbacks)

(For slabs without breakbacks)

BARS G (#4)

("W"- 0.250')  Cos 0

"OH" + 2.000'

4

BARS OA (#5)

["OH"-"B"+2']  Cos 0

("B"- 0.125')x Sin 0

"B"- 0.125'

["W"- (2 x"OH") + ("FW"-0.250')]  Cos 0

3.750'  Cos 0

BARS J (#4)

"FW" = girder's top flange width (ft)

(For slabs with breakbacks)

BARS OA (#5)

5'-0"

4BARS K (#4)

BARS M (#4)

["OH"-"B"+1']  Cos 0

("B"- 0.125')x Sin 0

"B"- 0.125'

(For slabs with breakbacks)

BARS M (#4)

(For slabs without breakbacks)

(For slabs without breakbacks)

I-GIRDER SPANS

PRESTRESSED CONCRETE

DETAILS

THICKENED SLAB END

HL93 LOADING

Details)

(See Slab

Top reinf

Details)

(See Slab

Top reinf

bkwl, centerline interior bent or face of inverted-T stem.

Thickened slab end dimensioned perpendicular to face of 

  

Only required on slabs with breakbacks.

  

otherwise shown on Span Details.

Provide clear cover as indicated unless

  

"A"= ("OH" + 2.333' -"B") x Tan 0

  

inside Bar G.

End bottom transverse reinforcement steel 1'-0" beyond

End top transverse reinforcing steel at inside Bar G.

bar.

  Reinforcing bar dimensions shown are out-to-out of

otherwise.

  Cover dimensions are clear dimensions, unless noted

MATERIAL NOTES:

A

A

A

A

IGTS

  Epoxy Coated ~ #4 = 2'-5"

       Uncoated ~ #4 = 1'-7"

  Provide bar laps, where required, as follows:

coated, then Bars AA, G, K, H, J, M and OA must be epoxy coated.

  If slab reinforcing steel is shown on the Slab Details to be epoxy

  Provide Grade 60 reinforcing steel. 

  

  

and OA in the slab.

  When Option 2 from PCP standard is used, provide Bars AA, G, K

PCP standard (if prestressed concrete panels are used).

  These details are to be used in conjunction with the Span Details and

  These details are restricted to Prestressed Concrete I-Girder Spans.

  Designed according to AASHTO LRFD Bridge Design Specifications.

Spa at 8" Max = "A"

igtssts1-17.dgn

"OH" + 1.000'

(4.000' Min)

(5.000' Min)

"OH" + 2.000'
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F
I
L
E
:

D
A

T
E
:

4'-0"

(Typ)

4'-0"

(Typ)

L Bent L BentC

C

C

1

2

3

4

5

6

7

60' Max

Mid span

1

1

Less than 45°

"
2

1
2
 

"
4

1
2
 

"
2

1
4
 

"
4

1
2
 "
2

1
"

2
1

"2
12 "2

11 

4
1

4
1

Clip

"4
3" x 4

3

2
1 x 3 2

12 - PL 

C

2
1 x 3 2

12 - PL 

C

"
4

3
4
 

"
4

3
1
 

"4
31 

L Girders/Beams

Diagonal bracing on first girder/beam erected

G
ir

d
e
r
/
B
e
a

m

6
" 
(M
in
)

d
e
p
t
h
 
p
lu

s

flange edge.

to prevent breaking of

Wood blocking as required

7 7

4

5

See Detail "B"

"
2

1
1
 

or

1'-0"

(Min)

4
" 

(T
y
p
)

2

4

3

See Detail "B"

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

3

K

0" Min

L GirderC

5

2 x 8

Spacer

1 x 8

and Ty VI (Min)

4 x 6 Timber Tx62,Tx70

Tx54 and Ty A,B,C,IV 

4 x 4 Timber Tx28 thru

Girder Bar R

See Detail "A"

corner of girder)

and brace against

Timber (Notch

8

8designation.

ASTM A653, G165 coating

steel strap. Galvanize per

"2
112 gage (0.105" thk) x 2 

erected in the span in each phase.)

(To be used on both ends of the first girder/beam

3" Max

beyond anchor

"2
1Strap end 1 

9

6

(1'-2" Min embed)

A449 anchor bolt

" A193 Gr.B7 or8
7

9

Min embed)

" proj, 1'-2"4
3(1 

or A449 anchor bolt

" Dia A193 Gr.B78
7

" hole for16
15L 

wire rope, Min

" General purpose2
1

as shown

timber

Notch

omitted.

phase construction joint is between girders, top bracing can be

of completed phase and adjacent girder of current phase. When the

place erection and slab placement bracing between outer girder

a phase as shown in these details. For phases after first, also

  Place erection and slab placement bracing for all girders in

  

needed in all cases to meet requirements for Slab Placement Bracing.

as required for slab placement is in place.  This standard is

erection of each girder and remain in place until additional bracing

  Required erection bracing must be placed immediately after

fulfilling the bracing requirements of Item 425.

  Erection bracing details shown are considered the minimum for

  

  

take care in handling to minimize inertial and impact forces.

and erection; lift with vertical lines using two machines; and

ends; use external lateral stiffening devices during hauling

lifting devices at the maximum practical distance from girder

following methods to improve stability is encouraged: Locate

long, especially during hauling and erection.  The use of the

instability of prestressed concrete girders and beams over 130'

  The Contractor's attention is directed to the possible lateral

is formed with PMDF or plywood.)

(This option is not allowed when slab

top and bottom

bracing

Horizontal

hole centered in strap

" Dia16
11capacity required.  

3" Min embed, 6  ultimate shear

" Min dia expansion anchor, 8
5

ERECTION BRACING

PLAN

HAULING & ERECTION:

ERECTION BRACING:

PHASED CONSTRUCTION:

DETAIL "A"

END VIEW

DIAGONAL BRACING DETAILS

FOR ERECTION BRACING, OPTION 1

FOR ERECTION BRACING, OPTION 2

HORIZONTAL BRACING DETAILS

PLAN

DETAIL "B" PLAN

ANGLE BRACE DETAILS

ELEVATION

SHEET 1 OF 2

MINIMUM ERECTION AND

BRACING REQUIREMENTS

I-GIRDERS AND I-BEAMS

PRESTRESSED CONCRETE

MEBR(C)

2
1x 4 

8
3L 4 x 4 x Standard

Division
Bridge

minimum pullout. Core drill hole.

Anchor bolt may be drilled and epoxied in place. Provide 25k

girders' top flange and slope between flange tips.

Prior to installing, field bend strap to lay flush on both

It is acceptable to tie anchor bolts to cap reinforcement.

against the live end and U-bolts bearing aginst the dead end.

loops in cable.  Install cable clamps with saddles bearing

minimum 25 kips breaking strength.  Use thimbles at all

All hardware used with cable must be able to develop a

Pressure treated landscape timbers can not be used.

to timbers.

Use wedges as necessary to obtain tight fit.  Nail wedges

together with 16d nails.

Clear distance between spacers must not exceed 3'.  Nail

be bent down and welded to girder Bars R (See Sheet 2 of 2).

to additional panel erection.  Bars can rest on panels and

one at a time, during panel erection.  Re-install bar prior

deck with prestressed panels, bars can be temporarily removed,

Place and weld #5 bars as shown during erection.  If forming

This may prevent exterior girder from being erected first.

other side of girder/beam and place square to girder/beam.

If angle shown exceeds 120 degrees, move diagonal brace to

cap

Edge of

cap

Edge of

bolt

L Anchor

at nearest end of beam

Attach to girder Bar R

come-along)

turnbuckle or

Cable (with 

(Typ)

5" Min
(Typ)

5" Min
Brace Details

See Angle

Brace Details

See Angle

(Typ)

Tight fit 

(notched)

2~2 x 8 Timbers

Timber

4 x 4 

(Typ)

Tight fit 

with nut & washers

" Dia bolt8
3

2~2 x 4 Timbers

1~4 x 4 or 

girder Bar R

Weld #5 bar to

Spacers

1 x 8

(Typ)

Tight fit Timber

4 x 4 

(notched)

2~2 x 8 Timbers

Spacers

1 x 8

2~2 x 4 Timbers

1~4 x 4 or 

with nut & washers

" Dia bolt8
3

mebcsts1-17.dgn

cable at bolt.

bolt (lgth = 6").  Loop

" Dia F3125 Gr A3252
11 

" Dia hole for16
91 
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F
I
L
E
:

D
A

T
E
:

L BentC

4'-0"

(Typ)

C

B

C

A

Girder or Beam Type

Maximum Bracing Spacing

2

3

See Detail "B"

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

3

L Girders/Beams

2 x 8

Spacer

1 x 8

2

3

4

5

See Table A

8

Tx28

Tx34

Tx40

Tx46

Tx54

Tx62

Tx70

IV

VI

 2.0 ft

 3.0 ft

 4.5 ft

 1.5 ft

 2.0 ft

 2.0 ft

 4.0 ft

 4.0 ft

B

C

A

Girder or Beam Type

Maximum Bracing Spacing

Tx28

Tx34

Tx40

Tx46

Tx54

Tx62

Tx70

IV

VI

after PCP and slab placement.

designation. Leave in place

ASTM A653, G165 coating

steel strap. Galvanize per

"2
112 gage (0.105" thk) x 2 

8

 points4
1  points4

1  points4
1  points8

1

 points4
1  points4

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points4
1  points8

1  points4
1  points8

1

 points8
1  points8

1

 points8
1  points8

1

 points8
1  points8

1

 points4
1  points8

1

 points4
1  points8

1

 points4
1

 points4
1

"Anchor Bolts".

  Furnish anchor bolts and nuts in accordance with Item 449,

shown.

must be capable of developing the full strength of the cable

  All turn-buckles, come-alongs, anchors and other connections

and beams is permissible.

  Removal of bracing for short periods of time to align girders

safety of the structure.

of the responsibility for the adequacy of the bracing and the

  Use of these systems or details does not relieve the Contractor

Engineer prior to erection.

details of such systems are submitted to and approved by the

  Systems equal to or better than those shown may be used provided

conditions to the Engineer for approval prior to erection.

The Contractor must submit proposed bracing details for such

  Bracing details for spans longer than 150' are not provided.

  

  

concrete has attained a compressive strength of 3000 psi.

  Required slab placement bracing must remain in place until slab

fulfilling the requirements of Specification Items 422 and 425.

  The details for slab placement bracing are considered minimum for

See Detail "B"

"
2

1
1
 

or

1'-0"

(Min)

4
" 

(T
y
p
)

4

5

0" Min

3" Max

beyond anchor

"2
1Strap end 1 

L GirderC

K

less than 4'-0"

Slab Overhang

4'-0" and greater

Slab Overhang

less than 4'-0"

Slab Overhang

4'-0" and greater

Slab Overhang

10

11

10

11 11 1111

4'-0"

(Typ)

L BentC

when slab is formed with PMDF or plywood.)

(Showing slab formed with PCP. This option is not allowed

(Showing slab formed with PCP.)

used with PMDF or plywood forms.

PCP placement. Do not bend when

Field bend as necessary to allow

top and bottom

bracing

Horizontal

hole centered in strap

" Dia16
11capacity required.  

3" Min embed, 6  ultimate shear

" Min dia expansion anchor, 8
5

TABLE A

OPTION 2-FLEXIBLE BRACING (NO. 5 OVER PCP)OPTION 1-RIGID BRACING (STEEL STRAP)

SLAB PLACEMENT BRACING

FOR SLAB PLACEMENT BRACING, OPTION 1 - RIGID

PLAN

DETAIL "B"

GENERAL NOTES:

SLAB PLACEMENT BRACING:

FOR SLAB PLACEMENT BRACING, OPTION 2 - FLEXIBLE

HORIZONTAL BRACING DETAILS

SHEET 2 OF 2

MINIMUM ERECTION AND

BRACING REQUIREMENTS

I-GIRDERS AND I-BEAMS

PRESTRESSED CONCRETE

MEBR(C)

Standard
Division
Bridge

based on largest overhang.

When overhang varies in span, determine bracing spacing

Measure slab overhang from centerline of girder or beam.

and last typical brace location.

 points ) measured between first8
1 and 4

1Bracing spacing ( 

girders' top flange and slope between flange tips.

Prior to installing, field bend strap to lay flush on both

Pressure treated landscape timbers can not be used.

to timbers.

Use wedges as necessary to obtain tight fit.  Nail wedges

together with 16d nails.

Clear distance between spacers must not exceed 3'.  Nail

be bent down and welded to girder Bars R.

to additional panel erection.  Bars can rest on panels and

one at a time, during panel erection.  Re-install bar prior

deck with prestressed panels, bars can be temporarily removed,

Place and weld #5 bars as shown during erection.  If forming

of girder Bar R

Weld #5 bar to both legs

with nut & washers

" Dia bolt8
3

2~2 x 4 Timbers

1~4 x 4 or 

Timber

4 x 4 

(Typ)

Tight fit 

Spacers

1 x 8

(notched)

2~2 x 8 Timbers

Spacers

1 x 8

(notched)

2~2 x 8 Timbers

Timber

4 x 4 

(Typ)

Tight fit 

2~2 x 4 Timbers

1~4 x 4 or 

with nut & washers

" Dia bolt8
3

mebcsts1-17.dgn
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March 2023    

GENERAL NOTES:

MATERIAL NOTES:

SIGN NOTES:

    SIGN STANDARD     

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

NBIS      

1

2

3

3
"

"
2

1
1
 

3" 3"

       MS-NBIS-23.dgn       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
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M
in

"
2

1

Min edge as shown

strip at flange

Place bedding

Dimensions

Bedding Strip

See Table of

Bedding strip

Roadway slope

NORMAL GRADING DETAIL

(Other beam types similar)

Showing prestressed concrete I-girders.

WIDTH
HEIGHT

Min Max

4

DIMENSIONS

BEDDING STRIP

TABLE OF

3

"4
1

3 

4
"

M
in

2"

"H
" 

~
 

V
a
r
y
 
t
o
 
p
a
r
a
ll
e
l

R
o
a
d

w
a
y
 
g
r
a
d
e
, 

2
" 

M
in

Normal Grading Detail)

Bedding strip (same as in

Beam Bar R(#4)

concrete

Class "C"

be inclined at 45° Max.

rest on beam and may

Bar R(#4).  Bar may

(#4) Bar at each beam

(Typ)

Panel

(Other beam types similar)

Showing prestressed concrete I-girders.

4" 4"

BARS UP (#4)

(Other beam types similar)

Showing prestressed concrete I-girders.

Beam Bar R(#4)

H
a
u
n
c
h

Roadway

slope

5

(Typ)

PanelBars UP

REINFORCING DETAIL

HAUNCH

Beam Bar R(#4)

(Typ)

Panel

Panels not

(Typ)

Panel

is less than 3"

if distance shown

allowed in bay

Allowable Gap

~ ~

6"
 M
in

2

4

1

5

6

8

Beam Bar R(#4)

(Typ)

Panel

Panels not

is less than 3"

if distance shown

allowed in bay

Showing Type A Beam

7

8

66

8

(Typ)

Spa at 12" Max

(#4) continuous

7

7

9

7

(Other beam types similar)

PRESTR CONC I-GIRDERS PRESTR CONC I-BEAMS

CONCRETE BEAMS

DETAIL FOR

SPECIAL GRADING

STAGE CONSTRUCTION LIMITATIONS

Panel

BEDDING STRIP DETAIL

"4
3

3 

3
"

3
"

GENERAL NOTES:

CONSTRUCTION NOTES:

HL93 LOADING          SHEET 1 OF 4

PCP     

CONCRETE PANELS

PRESTRESSED

1" (Min)

"4
1

1 

"2
1

1 

"4
3

1 

"2
1

"2
1

"2
1

"2
1

"2
1

"2
1

3 

"2
1

2 

2"

3"

                           DECK DETAILS

bar.

  Reinforcing bar dimensions shown are out-to-out of

otherwise.

  Cover dimensions are clear dimensions, unless noted

MATERIAL NOTES:

M
in

"
2

1

Standard
Division
Bridge

0" - 1" Max

PANEL JOINTS

"2
1

"2
1

3" (Max) "2
1 6"

"4
3

2 

"2
1

2 

"4
1

2 

1

9

5

"2
1 4"2"

"2
1

4 

5"

"2
1

5 

2

2

2

2

3

"
2

1
1
0
 

I
-

G
ir

d
e
r
s

"
2

1
8
 

b
e
a

m
 
t
y
p
e
s

A
ll
 
o
t
h
e
r

Details for location.

line.  See Span

Stage construction

Details for location.

line.  See Span

Stage construction

butt joint

Glued

tolerance.  Adjust panel placement to minimize joint openings.)

The gap cannot be considered as a panel fabrication

(Panel reinforcing not shown for clarity.

Make seal flush with top of panel.

sealant or expanding foam sealer.

" with polyurethane4
1

gap exceeds 

Seal joint between panels when

"Reinforced Concrete Slab".

this standard is considered subsidiary to the bid Item

  Any additional reinforcement or concrete required on

professional Engineer.

is shown herein, provide details signed and sealed by a

  When panel support (bedding strips) deviates from what

drawings.

Span Details, PCP-FAB and other applicable standard

  These details are to be used in conjunction with the

their use.

See Span Details for other possible restrictions on

for horizontally curved steel plate or tub girders.

  Use of Prestressed Concrete Panels is not permitted

45 degrees.

except Option 1 must be used if the skew exceeds

  Panel placement may follow either Option 1 or Option 2

Specifications.

  Designed according to AASHTO LRFD Bridge Design

  

  

         Epoxy Coated ~ #4 = 2'-5"

         Uncoated      ~ #4 = 1'-7"

  Provide bar Laps, where required, as follows:

D, E, P, & Z bars must be epoxy coated.

shown on the Span Details to be epoxy coated, then the

  If the top and bottom layer of reinforcing steel is

of reinforcement.

slab.  See Table of Reinforcing Steel for size and spacing

  Provide Grade 60 reinforcing steel in the cast-in-place

  

  

Slab Detail sheets, UBMS.

18", see Permissible Slab Forming Detail on Miscellaneous

  For clear span between U-beams less than or equal to

in thickness across the beam are therefore required.

available for entry of the mortar.  Bedding strips varying

".  Roadway cross-slope reduces the opening2
1

at least 

beam and panel, the minimum vertical opening must be

  To allow the proper amount of mortar to flow between

the panels as the slab concrete is placed.

" under2
1

provided for the mortar to flow a minimum of 1 

placed at beam flange edges so that adequate space is

under the edges of the panels.  Bedding strips must be

construction debris and consolidation of concrete material

  Care must be taken to ensure proper cleaning of

if necessary.

  Bars U, shown on PCP-FAB, may be bent over or cut off

construction.

beam and slab will be considered subsidiary to deck

for supporting the panels and extra reinforcing between

  If additional blocking is needed, special grading details

  Placing panels to minimize joint openings is recommended.

of extruded polystyrene placed along top flange edges.

  Erected panels must bear uniformly on bedding strips

 MS-PCP-23.dgn 

                           

April 2019    

deep, in the top of the bedding strips at 8' o.c..

"4
1Butt adjacent bedding strips together with adhesive.  Cut v-notches, approx 

  

Do not locate construction joints on top of a panel.

  

for Bars UP is not required.

" with I-girders, and 3" for all other beam types.  Epoxy coating2
1exceeds 3 

Space Bars UP(#4) with Beam Bars R(#4) in all areas where measured haunch

  

concrete panels if necessary to maintain clear cover.

clear cover.  Transverse top slab reinforcement may rest on top of prestressed

See Span Details and Thickened Slab End Details for top slab reinforcement and

  

Provide clear cover as indicated unless otherwise shown on Span Details.

  

Height must not exceed twice the width.

  

Division for approval.

Detail for Concrete Beams or submit an alternate method to the Bridge

high for I-Girders, 4" high for all other beam types, use Special Grading

Engineer of Bridge Design, Bridge Division.  If bedding strips exceed 6"

by an alternate method, using a commercial product, if approved by the

Alternatively, bedding strips may be cut to grade.  Panels may be supported

".4
1and the maximum change in thickness between adjacent panels is  

to panels.  The same thickness strip must be used under any one panel edge

with bedding strips.  Bedding strips over 2.5" high may need to be bonded

of one layer.  Bond bedding strips to the beams with an adhesive compatible

" increments.  Bedding strips must be comprised4
1may be increased in  

To reduce the quantity of cast-in-place concrete, bedding strip thickness

Allowed for prestressed concrete I-girders, not allowed on other beam types.

" Min for all other beam types.2
12" Min for I-girders, 1 
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3/2023: Removed top flange tension limit.
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2"

D
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p
a
n

t
h
ic

k
n
e
s
s

o
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r
h
a
n
g

D
e
t
a
il
s
 
f
o
r

8
"

M
in

5

P

strip (Typ)

Bedding

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
il
s
 
f
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r

2"
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p
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D
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8
"
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L BeamC

4
" 
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S

p
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" 
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b
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s
 
f
o
r

STEEL BEAMS

~ ~

recommendations

manufacturer's

flange per adhesive

(Typ).  Clean top

Bedding strip

2"

8
"

M
in

5

strip (Typ)

Bedding

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
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s
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r

4
" 

P
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l

Cov (Typ)

2"

D
Z1

8
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p
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p
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steel in overhang. (Typ)

standard for reinforcing

See Span Details and UBMS

~

WITH PRESTR CONC U-BEAMS

SLOPED OVERHANG

WITH PRESTR CONC U-BEAMS

NORMAL OVERHANG

2"

S
e
e
 
S

p
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n

t
h
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k
n
e
s
s

o
v
e
r
h
a
n
g

D
e
t
a
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s
 
f
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r

8
"

M
in

5

L BeamC

P

strip (Typ)

Bedding

4
" 

P
a
n
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l

S
e
e
 
S

p
a
n

(8
" 

M
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)

s
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b
 
t
h
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k
n
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s

D
e
t
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s
 
f
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r

PRESTRESSED CONCRETE I-BEAMS

2"

D

S
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S
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h
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k
n
e
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s

o
v
e
r
h
a
n
g

D
e
t
a
il
s
 
f
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8
"

M
in

5

C

P

strip (Typ)

Bedding

PRESTRESSED CONCRETE I-GIRDERS

PRESTRESSED CONCRETE X-BEAMS

TRANSVERSE SECTIONS

TYPICAL PART

6

6

11

5

11

6

6

6

6

6

6

11

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

(Typ)

Panel

L Girder

6

P 6

D

D

D

P

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

"
4

1
1
 

2"

D

t
h
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D
e
t
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s
 
f
o
r

M
in

strip (Typ)

Bedding

4
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P
a
n
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S
e
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p
a
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(8
" 

M
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)

s
la

b
 
t
h
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k
n
e
s
s

D
e
t
a
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s
 
f
o
r

11

(Typ)

Panel

PRESTRESSED CONCRETE SPREAD SLAB BEAMS

9" Max

"
4

1
1
 

Spa

CL Flange

Panel edge 

PLAN AT SPLICE

8'-0" Max

~ Bedding strip (Typ)

Skew

Bottom corner

PART PLANS OF PANEL PLACEMENT

6

edge

Flange

AT FLARED BEAMS OR GIRDERS OVER CONC U-BEAMS

s
t
a
n
d
a
r
d
.

P
C

P
-
F

A
B

S
e
e
 
T
a
b
le
 
B
,

polystyrene void form

End of optional

difference in flange thickness.

Cut bedding strip to adjust for

4
" 

P
a
n
e
l

S
e
e
 
S

p
a
n

(8
" 

M
in
)

s
la

b
 
t
h
ic

k
n
e
s
s

D
e
t
a
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s
 
f
o
r

C

ELEVATION AT SPLICE

8'-0" 

Maximum

M
a
x
 
~
 
T
y
p

5

6

11

12

9

11

11

9

10

edge

Flange

S
e
e
 
S

p
a
n

8
"

5
P

6

6

Slab overhang - 3"

Field adjust

Overhang at bent - 3"

Z1

Z2

Z
1

Z
2

")4
3

6 

(nominal

Varies

BARS Z (#4) 12

6
"

"
2

1
7
 

1'-0"
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used.  In this case, only one Bar D, 2" from slab edge, is required.
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CONCRETE PANELS

PRESTRESSED

DECK DETAILS

2" End

2" End

2" End

2" End

2" End

2" End

2" End

13

1'-3" 10

9" 10

9" 10

9" 10

10 1'-3"101'-3"

PCP     

2'-4" Max

2'-1" Min,

Standard
Division
Bridge

13

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

cover (Typ)

(shop or field)

L Splice 

(Showing steel beams with different flange thickness)

or girder

Beam

dimensions based on beam/girder type.

See PCP-FAB standard for Min and Max

void

End of

edge

Flange

(Showing steel beams with flange width transition)
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N
o
 

w
a
r
r
a
n
t
y
 
o
f
 
a
n
y
 
k
in

d
 
is
 

m
a
d
e
 
b
y
 
T
x

D
O

T
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

w
h
a
t
s
o
e
v
e
r
.

D
I
S

C
L

A
I

M
E

R
:

� Beam

flange

� Beam

� Beam

flange

� Beam

(shop or field)

� Splice 

� Beam

panel limits.

bolted field splices should be considered by the contractor in determining

tension zones. Location of concrete placement sequence boundaries and

See Span Details for additional top mat reinforcement required in

Panels are allowed over top tension flanges, as approved by the Engineer.

  

are located at Inverted-Tee stems only.

Adjust Bar Z1(#4) dimensions to maintain proper cover.  Bars Z2(#4)

Width of slab overhang will vary along span with curved slab edges.

Field adjust Bars Z1(#4) to match actual slope of slab overhangs.

  

Bearing seat elevations or finished grade may be adjusted.

than 2" (1" for prestressed concrete U-beams and steel beams).

shown on the Span Details but the extra thickness may be no more

The actual thickness constructed may exceed the slab thickness

  

Equally space additional bar if more than 1'-3" Max.

   

" deep, in the top of the bedding strips at 8' o.c..4
1approx 

Butt adjacent bedding strips together with adhesive.  Cut v-notches,

  

if necessary to maintain clear cover.

reinforcement may rest on top of prestressed concrete panels

reinforcement and clear cover.  Transverse top slab

See Span Details and Thickened Slab End Details for top slab

  

Span Details.

Provide clear cover as indicated unless otherwise shown on

3/2023: Removed top flange tension limit.
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S
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P
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3
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5
/
1
1
/
2
0
2
3

2
:
1
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:
2
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P
M

F
I
L
E
:

D
A

T
E
:

L BentC

L Bent
CD

E

in plans.

details elsewhere

see appropriate

reinforcing steel,

slab end. For

Showing thickened

plans.

details elsewhere in

steel, see appropriate

end. For reinforcing

Showing thickened slab

"4
3

2 

flared reinforcing.

elsewhere in plans for

See appropriate details
"4

32 

2" (Typ)

P or Z

D
P or Z

D

E

E

(Typ)

"2
1

2 

(T
y
p
)

2
"

E

bridge

width of

Bar E full

D

bridge

width of

Bar E full

B
a
r
s
 

D

3
"

P or Z

B
a
r
s
 

D

3
"

EE
E

D

P or Z

P or ZP or Z
P or Z

D

D

D

as shown

edge of slab

E parallel to

Place one bar

(Typ)

2"

P or Z

P or Z

NOTED OTHERWISE

ENDS UNLESS

AT ALL SPAN

BENTS

INTERIOR

AT

BENTS

INTERIOR

AT

NOTED OTHERWISE

ENDS UNLESS

AT ALL SPAN

(T
y
p
)

(T
y
p
)

P or Z

D

E

D

E
E

D

6" Min

(Typ)

Min

1'-6"

Min

1'-6"

FOR PRESTR CONC U-BMS 

AT THICKENED SLAB ENDS

PRESTR CONC I-BMS AND STEEL BMS

AT THICKENED SLAB ENDS FOR

INTERIOR BENTS FOR ALL SIMPLE SPAN BMS

AT SLAB CONTINUOUS OVER CONVENTIONAL

BAR SIZE

STEEL

REINFORCING

TABLE OF

(in.)

Spa

Max

OPTION 1 ~ PLAN OF SLABS WITH NORMAL REINFORCEMENT OPTION 1 ~ PLAN OF SLABS WITH SKEWED REINFORCEMENT

14

19

19 19

17
17 17

16

16
15

19 19
19

19

19

19

18

17

18

17
15

15 16

17

19

20

20
9

20

20

20

9 9

6

9

14

15

16

17

18

19

20

Z

UP

P

E

D

#4

#4

#4

#4

#4

18

~

18

9

9

16

P or Z 19 P or Z 19

END SLABS

THICKENED

AT

END SLABS

THICKENED

AT

6 6 6

See appropriate thickened slab end details for reinforcing and limits of thickened slab end.

  

Bars Z(#4) are required for sloped overhangs with U-Beams.

Where possible, Bars E(#4) may be extended into overhangs to replace Bars P(#4).

  

Add flared Bars E(#4)  (Min Spa = 6", Max Spa = 12") as required at panel ends.

  

Bars E(#4) not continuous over beam flanges must overlap beam flange 6" Min.

  

Maintain one Bar E(#4) parallel to panel ends (Typ).

  

PCP-FAB for details.

At connection with cast-in-place slab, extend longitudinal panel reinforcement.  See

  

Max Spacing as listed unless otherwise shown.

  

the top of the bedding strips at 8' o.c.

" deep, in4
1

Butt adjacent bedding strips together with adhesive.  Cut v-notches, approx 

  

panels if necessary to maintain clear cover.

clear cover.  Transverse top slab reinforcement may rest on top of prestressed concrete

See Span Details and Thickened Slab End Details for top slab reinforcement and

E

D
D

E

Face of stem
Face of stem

D

E

Face of bkwl

3" Min
(Typ)

3" Min

DIAPHRAGMS FOR STEEL BMS

AT CONVENTIONAL END

BACKWALL FOR ALL BMS

AT SLAB OVER ABUTMENT

INVERTED-T BENTS FOR ALL BMS

AT SLAB CONTINUOUS OVER

steel required over stem.

for any additional reinforcing

See appropriate details elsewhere

OPTION 1 ~ ELEVATIONS AT BEAM ENDS

6

9 9

9

6

6
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PCP     
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(See Span Details)

controlled joint

Const joint or

controlled joint

Const joint or
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e

panel (Typ)

concrete

Prestressed

Details)

(See Span

controlled joint
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D
I
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C
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A
I

M
E

R
:

� Bent � Bent

Flange

� Beam

flange

� Beam

flange

� Beam

� Bent

flange

� Beam

� Bent

flange

� Beam

Flange

� Beam

� Bent� Joint� Joint

� Joint

� Bent

Min

1'-6"

3/2023: Removed top flange tension limit.
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Ske
w

Face of Web

Face of Web

Bottom Flange

3
"

M
in

"
2

1

~

2
" 

M
a
x

J
o
in
t

P
C

P

a
t
 
E

n
d

22

~

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

22

+
 
2
" 

M
a
x

t
h
ic

k
n
e
s
s

S
la

b

26

"4
3

2 

(Typ)

~

(Typ)

conc panel

Prestressed

~ ~

~

~

~

~

~

~

21

23

24

22

21

BAR SIZE

STEEL

REINFORCING

TABLE OF

(in.)

Spa

Max

14

TOP FLANGE FOR SKEWS OVER 5°

MODIFICATION TO BEAM/GIRDER

OPTION 2 ~ SHOWING

14

Z

UP

P

E

D

#4

#4

#4

#4

#4

18

~

18

9

9

fascia Bms/Girders.

exterior side of

flange edges on

applicable to

a panel.  Not

edge supporting

shown for flange

of Bms/Girders as

Skew top flange

SPECIAL OPTION 2 CONSTRUCTION NOTES:

PanelEnd panel

OPTION 2 ~ PLAN OF SLAB

(Showing U-Beams; other beams similar)

D P or Z

(Typ)

end panel

Skewed

bend as necessary.

edge (Typ).  Field

parallel to slab

Place first P

(Typ)

end panel

Skewed

D P or Z

6

s
t
r
ip

b
e
d
d
in

g

a
n
d

Showing I-Beam/I-Girder, U-Beams and Steel Beams similar.

21

~

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

2424

23

21

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

23

21

252727

OPTION 2 ~ ELEVATIONS AT BEAM ENDS

CONVENTIONAL INTERIOR BENTCONVENTIONAL INTERIOR BENT

End panel End panel

~

panel

adjacent

Bottom of

~

End panel24

6

s
t
r
ip

b
e
d
d
in

g

a
n
d

s
t
r
ip

b
e
d
d
in

g

a
n
d

H
a
u
n
c
h

D
e
t
a
il
s

S
e
e
 
S

p
a
n

t
h
ic

k
n
e
s
s

S
la

b

23

~

End panel24 s
t
r
ip

b
e
d
d
in

g

a
n
d

23

INVERTED-T BENT

~

End panel24

2'-6" 2'-6"

25 2528

not shown.

reinforcing

for additional

See elsewhere

~
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CONCRETE PANELS

PRESTRESSED

JOINTS (BETWEEN BEAMS/GIRDERS OR AT INV-T STEM)

DECK DETAILS

PCP     

Standard
Division
Bridge

E
n
d
 
p
a
n
e
l

" 
M
a
x

4
1

F
lu

s
h
 
o
r
 

END PANEL AND TIMBER BOARD

ELEVATION EXAMPLE OF

to end panel(s) and seal interface.

if second panel is present, to adhere

continuous bead to both sides of board,

Apply construction adhesive in a

See "Option 2 ~ Elevation At Beam Ends".

Details)

(See Span

controlled joint

Const joint or

Panel against panel between beams/girders. Panel against beam/girder end in adjacent span.

Inverted-tee stem

Panels against inverted-tee stem

25

26

27

28

timber board.

top of redwood

chamfer place along

" pyramid shape4
3

23

Inverted-T Stem between every slab bars T.

Place additional (#4) bar continuous 2'-6" beyond each side of

  

Bars T.  Center (#4) bar on Joint.

Place additional (#4) bar 5'-0" in length between every slab

  

panel cannot encroach on required expansion joint opening.

" of expansion joint opening.  End2
1

Place end panel within  

    

acceptable.

Permanent galvanized steel sheet form.  Removable formwork is

    

" thick board.4
3

" of 2
1

Place panel within 

  

beams/girders.  Do not extend into overhang.

bridge width and end board at exterior flange edge of fascia

" of centerline of bent or face of inverted-tee, across4
1

within  

"Elevation Example of End Panel and Timber Board".  Place straight,

" pyramid shape chamfer along top of timber board.  See4
3

Place  

" Max above panel.4
1

board placed flush with top of panel or within 

" thick redwood timber board, leave in place.  Redwood timber4
3
 

  

" thick.2
1

joint hardware, provided bedding strip is not less than 

End panel may be set up to 2" lower to accommodate expansion

  

Zip Strip, Stress Lock, or equal as approved by the Engineer.)

" Vinyl or plastic joint former at controlled joints (Stress Cap,2
1

1 

      

Max Spacing as listed unless otherwise shown.

  

maintain clear cover.

may rest on top of prestressed concrete panels if necessary to

reinforcement and clear cover.  Transverse top slab reinforcement

See Span Details and Thickened Slab End Details for top slab

For SEJ-B, SEJ-M, SEJ-S(O), AJ, and Type A expansion joints only.

in the slab.

  Provide Bars AA, G, K and OA from standard IGTS

compressive strength must be 60 psi.

to the requirements of Item 422 except their minimum

  Bedding strips under skewed end panels must conform

made.

when modifications to expansion joint hardware are

joint fabricator.  Submit shop drawings for approval

is responsible for coordinating modifications with the

if necessary to clear top of end panels.  The Contractor

standards AJ, SEJ-B, SEJ-M, and SEJ-S(O) is permissible

  Bending of anchor studs of expansion joints shown on

bearing shop drawings.

Contractor.  Show appropriate changes on girder and

location, and dowel location with Engineer and

coordinate change in bearing type, bearing centerline

changed to use condition at abutment.  Fabricator must

bearing type at conventional interior bent must be

electing to skew whole end, girder end details and

  Fabricator may optionally skew the whole end.  When

submitting shop drawings for approval.

modification with the beam fabricator prior to

Contractor is responsible for coordinating this

must be modified as shown on this drawing.  The

  Top flanges of beams and girders on skewed bridges

into the cast-in-place slab.

  Do not extend the longitudinal panel reinforcement

".2
1

distance from a saw cut edge to a panel strand is 1 

acceptable when approved by the Engineer.  Minimum

placement is recommended.  Saw cutting panels to fit is

centerlines prior to completing interior panel

  Placing panels adjacent to expansion joints and bent

as shown on the Thickened Slab End Details sheet.

slab reinforcing is not required.  Use the same top mat

  When Option 2 is chosen bottom mat of thickened end
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D
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C
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A
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M
E

R
:

� Bent

� Exp joint

� Exp joint

joint or controlled joint)

� Interior bent (const
joint or controlled joint)

� Interior bent (const

controlled joint

� Const joint or

�
 
E
x
p
 
j
o
in
t

� Beams

� Beams

of Inverted-T Stem

of Abut Bkwl or Face

� Interior Bent, Face

3/2023: Removed top flange tension limit.

 MS-PCP-23.dgn 
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:
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t
 
6
" 

M
a
x
 
~
 
2
" 

M
in

Bar U

Bar U
1
'-

6
" 

6
" 

M
a
x

M
in

3" Max3" Max

")
2

1
",
-
1
 

2
1

3
"(

+
 

2'-0" Max (Typ)

2
"

Top of panel

2" 2" (Typ)6" 6"

be continuous.

Bars U may

" Min2
11 

5
" 

M
a
x

5
" 

M
a
x

1
" 

M
in

" Min2
11 

Min  Min

1
" 

M
in

C

L Beam flangeC

L Beam flange

See Span Details for beam spacing

Bars U

Edge of beam

Panel width varies (Max =9'-6")

Bars U

C C

Panel width varies (Max = 9'-6")

L Beam Flange

" for U40 beams2
15'-4 

See Span Details for dimension

" for U54 beams2
15'-11 

Bars U

"
8

3
2
 

L
o
n
g
it

u
d
in

a
l 

R
e
in
f

P
a
n
e
l 

w
id
t
h
 
(9
'-

6
" 

M
a
x
)

1
'-

6
" 

6
" 

M
a
x

M
in

4
"

2
"

2
"

Bar U

~

~

Min

2"

Min

"2
110 

(Typ)

" Rad2
11 

SECTION A-A

BARS U (#3)

TYPICAL SECTIONS FOR DETERMINING PANEL WIDTH

SPLICE DETAIL

REINFORCEMENT (WWR)

WELDED WIRE

T
r
a
n
s
v
e
r
s
e
 
r
e
in
f
o
r
c
in

g

p
r
o
j
e
c
t
io

n
 
(T

y
p
)

9" Min

2'-0" Max (Typ)

(Typ)12" 12"3"3"

1'-4" Min

Min Min
be continuous

Strand may

"
2

1
4
 

Top of panel

"
8

3
2
 

OPTIONAL STRAND FOR BARS U

Panel length = 5'-2" or greater

PRESTRESSED CONCRETE U-BEAMS

STEEL BEAMS

panel reinforcement)

to strands (transverse

for wires parallel

No splice required

" M
in

2
1

1
 

" M
in

2
1

1
 

5
" M

a
x

5
" M

a
x

3'-9" Min

2"

P
a
n
e
l 

w
id
t
h
 
(9
'-

6
" 

M
a
x
)

5
" 

M
a
x

1
" 

M
in

5
" 

M
a
x

1
" 

M
in

C

C

a
t
 
6
" 

M
a
x
, 

2
" 

M
in

T
r
a
n
s
v
 
r
e
in
f
 
p
r
o
j
e
c
t
io

n

" 
)

2
1

, 
-
1
 

2
1

(T
y
p
) 

3
"(

+
 

7

1
'-

6
" 

M
a
x

6
" 

M
in

1
'-

6
" 

M
a
x

6
" 

M
in

B
a
rs
 U

TYPICAL NON-SKEWED PANEL PLAN TYPICAL SKEWED END PANEL PLAN

7

8

8

8

10

10

9

10

8
'-0

" M
a
x

3'-9" Min

12

10

10

for skewed end panels.)

(Not showing supplemental #4 bars

11

12

9

12

12

11

7
#4 reinf

Supplemental

L BeamCL BeamC

2

3

6

BEAMS OR GIRDERS

PRESTRESSED CONCRETE

(Only to be used with details shown elsewhere in the plans.)

1

1

2

3

4

5

6

Typ unless noted otherwise

Timber form work permissible this edge.

  

transverse reinforcing.

width for purpose of determining type of

Use length of indicated panel edge as panel

  

reinforcing.

horizontal legs in plane of transverse panel

parallel to transverse panel reinforcing with

At the fabricator's option, Bars U may be placed

  

edge in accordance with Item 424.

Recess strands on indicated panel

  

" Max, 1" Min.2
1End Cover 2 

  

Omit for 5 degree (1:12) skew and smaller.

reinforcing, 10 Spaces at 4" = 3'-4".

Provide (#4) bars under transverse

  

more than two sheets of WWR are allowed.

One Splice allowed per panel.  No

  

utilize all bedding strip widths.

Some laps shown in tables cannot

and bedding strip dimensions.

PCP standard for lap requirements

See Normal Grading Detail on

  

flared beams.

apply only to spans with

and Minimum dimensions

parallel beams.  Maximum

be used on spans with

Normal dimensions must

  

" strands may be used.2
1" or 8

3

Four loops required per panel.

  

Four loops required per panel.

  

dowels 1'-0" past panel end.

at 6" Max Spacing and extend

provide (#3) x 2'-0" dowels

past panel end.  Alternatively,

reinforcement 1'-0" (+2",-0")

slab, extend longitudinal panel

At connection with cast-in-place

Type

Beam Min MaxNormal

(In.) (In.) (In.)

Min MaxNormal

(In.) (In.) (In.)

11" to 12"

Over 12" to 15"

Over 15" to 18"

Over 18"

Top Flange Width

TABLE A TABLE B

TRANSVERSE PANEL REINFORCEMENT:

LONGITUDINAL PANEL REINFORCEMENT:

4 5 4 5

GENERAL NOTES:

HL93 LOADING

PCP-FAB     

DETAILS

PANEL FABRICATION

PRESTRESSED CONCRETE

" 
M
a
x
, 

1
" 

M
in

2
1

2
 

45° Maxskew

" (Typ)2
13 

2
1     3 2

13        2 

2
14        3        4 

2
16        4        7 

2
1     3 2

13        2 

       72
1     5 2

15 

2
16        5        7 

2
14        3        4 

2
14        3        4 

4
3     2 2

1       2 4
32 

4
1     6 2

15         3 

4
34          3       4 

4
1       3       3 4

13 

A

A

A

A

XSB12 - 15

XB20 - 40

Tx28-70

U40 - 54

VI

IV

C

B

A

reinforcing

panel

Longitudinal

skewed end panels with supplemental (#4) reinforcement.

reinforcement.  Must be placed above transverse panel reinforcement for

  Place longitudinal panel reinforcement above or below transverse panel

  No combination of longitudinal reinforcement options in a panel is allowed.

splice per panel is allowed.  See WWR Splice Detail.

Provide transverse wires to ensure proper handling of reinforcing.  One

0.22 sq in per foot of panel width.  Wires larger than D11 not permitted.

  4. Deformed Welded Wire Reinforcement (WWR) (ASTM A1064) providing

No splices allowed.

" Dia prestressing strands at 6" Max Spacing (unstressed).2
1  3. 

(unstressed).  No splices allowed.

" Max Spacing2
1" Dia prestressing strands at 4 8

3  2. 

  1. (#3) Grade 60 reinforcing steel at 6" Max Spacing.  No splices allowed.

reinforcement:

  Any of the following options may be used for longitudinal panel

  

  

  Place transverse panel reinforcement at panel centroid and space at 6" Max.

strands alone are not allowed). 

  For panel widths up to 3'-6", use (#4) Grade 60 reinforcing bars (prestressed

(#4) Grade 60 reinforcing bars may be used in lieu of prestressed strands.

(270k) prestressing strands with a tension of 14.4 kip per strand.  Optionally,

" Dia2
1" or 8

3  For panel widths over 3'-6" up to and including 5', use 

a tension of 14.4 kips per strand.

" Dia (270k) prestressing strands with2
1" or 8

3  For panel widths over 5', use 

  

  

panel layout.  A copy of the layout is to be provided to the Engineer.

by the Fabricator.  Permanently mark each panel in accordance with the

  A panel layout which identifies location of each panel must be developed

standard.

approval if fabrication is in accordance with the details shown on this

  Shop drawings for the fabrication of panels will not require the Engineer's

Institute (ICRI).

surface profile, inclusive, as specified by the International Concrete Repair

  Finish top of panel to a roughness between a No. 6 and No. 9 concrete

  Remove laitance from top panel surface.

  Do not use epoxy-coated reinforcing steel bar or strand in panels.

" chamfer along bottom edge of panel on beam side.4
3  Provide 

Minimum 28 day strength f'c=5,000 psi.

  Provide Class H concrete for panels.  Release strength f'ci=3,500 psi.

� Panel and � transverse reinforcing

" Chamfer along bottom edge of panel on beam side4
3

2
1"     8 2

1     4 2
16 

reinforcing

Transverse

reinforcing

Longitudinal

Panel length (8'-0" Max, 2'-10" Min)

Transverse reinforcing at 6" Spacing

reinforcement

Longitudinal

Panel length

flange

L Beam

Transverse reinforcing

Longitudinal reinforcing

T
ra

n
s
ve
rs

e
 re
in
fo
rcin

g
 a
t 6

" M
a
x

L Beam flange

L
o
n
g
it

u
d
in

a
l 
r
e
in
f
o
r
c
in

g

with panel and steel beam fabricators.

adjustment to stud connector placement

Contractor must coordinate necessary

See Table B See Table A

See Table A

flange

L Beam

of beam flange

Outside edge

beam flange

Inside edge of

pcpstde2-19.dgn

debonded strand add a #4 bar.

strands from corner.  For each

option to debond 2 or fewer

long, the Fabricator has the

For strands greater than 3.5'

3.5' long between panel edges.

thanDebond all strands less 
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      DECK FORMS      

    PERMANENT METAL   

PMDF      

SHEET 1 OF 2

" Min4
3

Plate

Joist

Place concrete in direction of lap

See Span Details

Slab thickness

SECTION THRU CONSTRUCTION JOINT

3

welded to PMDF

equal at 18" c.c. 

Anchor 2" long   or

Stirrup lock

PMDF

PMDF

if necessary

Field trim angle

of beam

flush with edge 

Position hangers 

1

PMDF

3
" 

M
a
x

1" Min (Typ)

1" Max (Typ)

if necessary

Field trim angle

4

4

PMDF

WITH STIRRUP LOCKS

U-BEAMS

WITH WELD ANCHORS

U-BEAMS

     where joined to wood forms.

     anchorage of metal form to slab concrete

     support edge of metal form and to provide

       Adequate provision must be made to

     forms must be used at construction joints.

Note:  In spans where PMD forms are used, timber

DESIGN NOTES:

CONSTRUCTION NOTES:

      skewed ends only. 

NOTE: This type is to be used for

Tight fit(T
y
p
) "8

5

M
in
 

PRECLOSED ANGLE HEADER

TYPES OF END CLOSURES

SIDE LAP DETAILS

Form supports

PMDF PMDF

GENERAL NOTES:

TYPICAL TRANSVERSE SECTIONS

1" Min (Typ)

1" Max (Typ)
1

2

3

2

1

4

(Typ)

Support

Form

wind hold down

and field bend for

8'-0" Max centers

Cut 2" wide tabs at

protective angle

from edge of

"2
1Terminate weld 

AT COMPRESSION FLANGES

STEEL BEAMS

AT TENSION FLANGES

STEEL BEAMS

subsidiary to Item 422, "Concrete Superstructures".

a bridge deck with Permanent Metal Deck Forms is considered

  All material, labor, tools and incidentals necessary to form

as a guide in preparation of the forming plans.

  The details and notes shown on this standard are to be used

The Contractor is responsible for the adequacy of these plans.

reserves the right to require modifications to the plans.

approval of these plans is not required, but the Department

sealed by a licensed professional engineer.  Department

positive method.  These plans must be designed, signed, and

notch effects by inclusion of separating sheet metal or other

provisions for protecting the tension flanges from welding

clearly show areas of tension flanges for steel beams and

conditions and size and location of welds.  These plans must

sheets, closures, fasteners, supports, connectors, special

These plans must show all essential details of proposed form

  Submit two copies of forming plans for PMDF to the Engineer.

and that of support angles and protective angles is 12 gage.

strength of 33 ksi.  Minimum thickness of PMDF is 20 gage

coating designation G165.  Steel must have a minimum yield

angles shall conform to ASTM A653, structural steel (SS), with

  Steel for Permanent Metal Deck Forms (PMDF) and support

necessary

angle if

Field trim 

3
" 

M
a
x

PMDF

1" Min (Typ)

1" Max (Typ)

I-GIRDERS WITH STIRRUP LOCKS

PRESTR CONC I-BEAMS AND

of beam

flush with edge 

Position hangers

1

3
" 

M
a
x

PMDF

if necessary

Field trim angle 

SLAB SECTION

TYP LONGITUDINAL 

I-GIRDERS WITH WELD ANCHORS

PRESTR CONC I-BEAMS AND

FOR PRESTR CONC TX-GIRDER BRIDGES:

lock

Stirrup 

(Typ)

support

Form

(Typ)

support

Form

beam

place in the

are cast-in-

Weld anchors

See Span Details

Slab thickness, 

See Span Details

Slab thickness,

(Typ)

support

Form

(Typ)

support

Form in the beam

cast-in-place

Weld anchors are

weld

Intermittent

See Span Details

Slab thickness,

(4'-0" Max Spa)

Tie strap

weld

Intermittent

angle (Typ)

Protective

or controlled joint

Construction joint

See Span details for cover requirements.

 

overlap is loaded first.

be such that the upper layer of the form

The direction of concrete placement will

 

and the weld joint.

metal must be provided between the flange

considered.  At least one layer of sheet

PMDF in tension flange zones will be

providing wind hold down resistance for

will not be permitted.  Other methods of

Welding of form supports to tension flanges

 

match reinforcing bars.

" if corrugations8
5Slab thickness minus 

FOR PRESTR CONC U-BEAM AND STEEL GIRDER BRIDGES:

sheet for bottom mat reinforcing.

See Miscellaneous Slab Details, Prestr Concrete I-Girders (IGMS) standard

1

         beams/girders and subsidiary.
02-20:  Modified box note by adding steel

and additional concrete is subsidiary to Item 422 "Concrete Superstructures."

span details except all bottom mat bars are to be #5.  Bottom mat reinforcement

mat of slab reinforcement must match the top mat of reinforcing shown on the

Unless shown elsewhere in the plans, size, spacing, and orientation of bottom

12-21:  Updated max deflection for RR.

pmdfste1-21.dgn

construction joints.

in the flutes and at headers and/or

proper vibration to prevent voids or honeycomb

to prevent damage to the forms, yet provide

concrete placement.  Attention must be given

must be approved by the Engineer prior to

  A sequence for uniform vibration of concrete

removed after curing of the slab.

Forms below a construction joint must be

used must be shown on the forming plans.

and forming details for any construction joint

unless shown on the plans.  The location of

  Construction joints will not be permitted

reinforcing steel is located in the flute.

entire width of the structure where main

  Flutes must line up uniformly across the

not be touched up.

Minor heat discoloration in areas of welds need

accordance with Item 445, "Galvanizing".

be thoroughly cleaned and repaired in

the galvanized coating has been damaged, must

  All permanently exposed form metal, where

in accordance with Item 448.

All welds must be made by a qualified welder

Field Welding", pertaining to fillet welds.

with the provisions of Item 448, "Structural

  Welding and welds must be in accordance

vertical loads.

Only welds or bolts must be used to support

torque-limiting devices to prevent stripping.

metal assembly screws must be installed with

shown on the the forming plans.  All sheet

welds, screws, bolts, clips or other means

  All attachments must be made by permissible

flanges.

must be placed in direct contact with beam

length of one inch at each end.  Form supports

supports and must have a minimum bearing

sheets must be securely fastened to form

directly on the top of beam flanges.  Form

  Form sheets must not be permitted to rest

measured parallel to the form flutes, minus 2".

the clear distance between beam flanges,

  The form design span must not be less than

      underpass structures.

      for all bridge spans of railroad 

      partially over railroad right-of-way, and

      railroad overpass bridge spans fully or

      more than 0.75", for all design spans of

      1/240 of the form design span, but not

      than 10'.

      more than 0.75", for design spans greater

      1/240 of the form design span, but not

      or less.

      more than 0.50", for design spans of 10'

      1/180 of the form design span, but not

is greater, shall not exceed the following:

reinforcement and concrete or 120 psf, whichever

  Maximum deflection under the weight of forms,

stress for weld metal must be 12,400 psi.

of the yield strength of the steel.  Allowable

these design loads must not exceed 75 percent

construction loads.  Flexural stresses due to

reinforcement and concrete plus 50 psf for

be designed for the dead load of the form,

  As a minimum, PMDF and support angles must
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      DECK FORMS      

    PERMANENT METAL   

PMDF      

SHEET 2 OF 2

See Detail "A"

Slab thickness

See Span Details

C

C

elsewhere in plans

Perpendicular to joint

1

removable form

Permanent or

1'-3"

See Detail "A"

6
"

Slab thickness

See Span Details

1
C

FOR U-BEAMS

AT THICKENED SLAB END

forms

or removable

Permanent
PMDF

SECTION A-A

Dimension shown

Perpendicular to joint

See Span Details

I-GIRDERS AND STEEL BEAMS

FOR PRESTRESSED I-BEAMS,

AT THICKENED SLAB END

Slab thickness

See Span Details

See Detail "A"

Weld

L BentC

1

End diaphragm

form

removable

Permanent or

Slab thickness

See Span Details

C

1

forms

or removable

Permanent

WITHOUT THICKENED SLAB END

INV TEE STEM FOR CONC BEAMS

AT SLAB OVER ABUT BKWL OR

WITHOUT THICKENED SLAB END

FOR STEEL BEAMS

AT SLAB OVER INV TEE STEM

2"

2"

V
a
r
ia

b
le

1
" 

M
in

18" c.c. Max

Fasteners at 

DETAIL "A"

16 Gage (Min)

See Detail "B"

Slab thickness

See Span Details

C

C

1

End diaphragm

AND STEEL BEAMS

FOR PRESTRESSED I-BEAMS

AT CONC END DIAPHRAGM

Weld

See Detail "A"

C

Slab thickness

See Span Detailsrequired

Bent PL ~ size as

1" Min

1

form

removable

Permanent or

End diaphragm

WITHOUT THICKENED SLAB END

FOR STEEL BEAMS

AT END DIAPHRAGM

L Deck Jt

1" 

Min

1" 

Max

size as required

Bent PL or L ~

cut on skew

where form is

closure required

PMD Form, end 

1

5

match reinforcing bars

" if corrugations8
5Slab thickness minus 

18" c.c. Max

Fasteners at 

DETAIL "B"

in diaphragm

Anchors cast

DETAILS AT ENDS OF BEAMS

forms

or removable

Permanent 

   

C
L Existing beam

Compression

flange only

16
3 2"

"
2

1

"2
1

"2
13 

WIDENING DETAILS

SHOWING STEEL BEAMS

5

5

for I-girders or steel beams.

Showing I-beam block-out.  No block-out

C

A

A

"2
1

"2
13 

"
2

1

16
3 2"

at 4'-0" Max 

2" Flat Bar 12 Gage

5

12 Gage

Flat Bar

5

for break line location

See Span Details

C

I-BEAMS, I-GIRDERS AND U-BEAMS

SHOWING PRESTRESSED CONCRETE

L Deck joint

U-beam

Top of

at L brg ~ See Span Details

Top of slab to top of beam

Top of beam

L Deck joint

Top of beam

L Deck joint Top of beam

bent cap

Inverted tee

Top of beam

Top of beam

with beam flange

to ensure uniform contact

beam flange as necessary

Secure form support to

support

Form

lap joint

Permissible

as required

Bent plate, size 

shall be 40 ksi

Minimum yield stress of 12 gage bars

reinforcing bars

Existing

angle

support

PMDF

prestr I-girder

L Existing

4'-0" Max 

12 gage at

2" Flat bar

compression flange

flat bar 12 gage ~

tension flange

Protective angle ~

concrete slab

Existing

reinforcing bars

Existing

angle

support

PMDF

L Bearing

concrete slab

Existing

at L bearing ~ See Span Details

Top of slab to top of beam

L Bearing

         beams/girders and subsidiary.
02-20:  Modified box note by adding steel

12-21:  Updated max deflection for RR.

pmdfste1-21.dgn
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Bevel

PLANS OF END CONDITIONS

Steel section

2
'-

0
" 
(U

s
u
a
l)

1
'-

6
" 

~
 
C

G
 
(p

a
n
 
f
o
r

m
)

Steel section ~

6
"

(T
y
p
)

~

~

REAR VIEWWELD LIMITS

MANUFACTURER

D.S. Brown Type SSCM2

8
1

Type R

Bevel

Type R Type SSCM2

WELD LIMITS

1

STEEL SECTION

smooth

Grind top

and back.

Weld top

1

2

Skew angle

Slab thickness Slab thickness

" and greater4
17 "4

1less than 7 

2
"

7
"

60°

4

barrier

rail or median

Toe of sidewalk,

1

2

3

4

shop weld

Miter and
1

1

2 2

2"

UPTURN DETAIL

SLAB BREAKBACKS

SHOWING SKEWS WITH

SLAB BREAKBACKS

SHOWING SKEWS WITHOUT

AND SLAB BREAKBACKS

SHOWING WITHOUT SKEWS

7

TYPICAL SECTIONS

Median barrier

not anchored to slab

Median barrier

anchored to slab

BELOW MEDIAN BARRIER

WITH OPEN DECK JOINT

AT MEDIAN BARRIER

End "2
11 

Rail

AT CONCRETE BRIDGE RAIL AT SIDEWALK

Rail

Sidewalk

Traffic side

BEHIND BRIDGE RAIL

AT SIDEWALK

AT RAISED MEDIAN

barrier

at toe of

End SEJ

Detail"

"Upturn

See

ADJACENT TO MEDIAN BARRIER

WITH OPEN DECK JOINT

Detail"

"Upturn

See

under barrier

SEJ continuous

SEJ

Detail"

"Upturn

See

5

Detail"

"Upturn

See

under barrier

SEJ continuous

Detail"

"Upturn

See

Watson Bowman Acme

FIELD SPLICE DETAIL

5

6

7

"16
7

(Typ)

"
8

5

(T
y
p
)

"8
5(T

y
p
)

"4
1

"
1
6

7

surface (Typ)

Conforms to slab

(Typ)
(T
y
p
)

"
8

5

" 
M
a
x

4
3

5
 

2

6

6

opening at 70° F

See table for joint

opening at 70°F

See table for jointsection

Steel

installation

joint system

Cast median after

adjustment

location may require

clear cover. Stud

to provide 1" Min

Cope as required

installation

after joint system

Cast or install barrier

Steel section

(alternate location)

6" C.C. Max

stud anchors at

" Dia x 0'-6"8
5(Typ)

slab surface

Conforms to

(alternate location)

6" C.C. Max

stud anchors at

" Dia x 0'-6"8
5

2

" at joint location4
1is less than 7 

Bend studs as shown when depth of CIP concrete

JOINT SIZE

(deg)

SKEW

0

15

30

45

MOVEMENT RANGE

REDUCED LONGITUDINAL

4" 5"

4.0"

4.0"

3.5"

2.8"

5.0"

5.0"

4.3"

3.5"

DESIGN NOTES:

AT STEEL POST BRIDGE RAIL

End "2
11 

SEJ

(A2R-400 OR A2R-XTRA) JOINTS

SECTION THRU D.S. BROWN

ACME (SE-400 OR SE-500) JOINTS

SECTION THRU WATSON BOWMAN

exceeds 35°

when skew

vulcanize seal

Cut and shop
point

Break

curb or parapet

Toe of rail,

TABLE OF SEALED EXPANSION JOINT INFORMATION

4" JOINT

Type

Seal

Opening

Joint

"4
31 SE-400

Type

Seal

SE-500

5" JOINT

2"

2"

A2R-XTRA"4
31 A2R-400

3 Opening

Joint

3

STRIP SEAL

joint opening

Determined by

concrete

Top of

C-C Max

spaced at 4'-0"

16
3L 2 x 2 x 

Shipping angle

5"

SHIPPING ANGLE

8
1

8
1

Erection bolts are not allowed.

be used if approved by the Bridge Division.

An alternate method of securing joint sections may

SHOWING D.S. BROWN (Ty SSCM2)

GENERAL NOTES:

FABRICATION NOTES:

CONSTRUCTION NOTES:

sejmste1-19.dgn

Align shipping angle perpendicular to joint.

See Span details for location of break point.

to rest at the junction of the studs.

studs, in either the bridge slab or approach slab,

Move transverse bars that are in conflict with SEJ

be noted elsewhere.

Other conditions affecting the joint profile should

Reduce for sidewalk or parapet heights less than 6".

installation openings.

These openings are also the recommended minimum

in sections must be approved by the Engineer.

Shape of steel section shown is typical.  Variations

prior to making splice.

Remove all burrs which will be in contact with seal

8

8

shop weld

Miter and

(skew).

by multiplying joint size by cosine

calculate reduced movement range 

  For other skews over 25 degrees,

joint size for skewed installations.

values to determine the correct

longitudinal movement.  Use table

reduced ability to accommodate

  Joints installed on a skew have

(All joints are similar.) (Studs are not shown for clarity.)

".2
1SEJ-M is 6 

  Minimum slab and overhang thickness required for the use of

on the plans.

  Provide sealed expansion joints in the size and at locations shown

 

  

Manufacturer's installation procedures.

  Clean and prepare seal cavity for seal installation as per the

in place. Grind smooth, and touch up with organic zinc-rich paint.

  Remove shipping angle immediately after each joint half is secured

sealed expansion joint.

diaphragms. Include cost of temporary bracing in the price bid for

steel, to prestressed beam stirrups, or to anchors cast in concrete

proper grade and alignment by welding braces to adjacent reinforcing

  Secure the sealed expansion joint in position and place to the

  

with the details shown on this standard.

not require the Engineer's approval if fabrication is in accordance

  Shop drawings for the fabrication of sealed expansion joints will

accordance with Item 446.4.7.3 and 446.4.7.4.

accordance with Item 446.2.  Prepare steel and apply paint in

in accordance with Item 445, "Galvanizing".  Provide paints in

required to galvanize when shown in the plans.  Provide galvanizing

accordance with Item 446, "Field Cleaning and Painting Steel", unless

  Paint the entire steel section with System II or IV primer in

in the shop.

contact with seal.  Make all necessary field splice joint preparations

  Butt weld all shop and field splices and grind smooth areas in

  Weld studs in accordance with AWS D1.1.

splice distance to 2" Min and 4" Max.

than 2'-0" long and sufficient studs are added to limit the stud to shop

splice is permitted in each shipping length provided no piece is less

unless necessary for staged construction or widenings.  One shop

  Ship steel sections in convenient lengths of 10'-0" Min and 24'-0" Max

expansion joint.

  The seal must be continuous and included in the price bid for sealed

angle.  Do not use erection bolts.

Secure corresponding sections together for shipment with shipping

expansion joints (SEJ), check for fit, and match mark for shipment.

  Temporarily shop assemble corresponding sections of sealed
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B
r
id

g
e
 
L
a
y
o
u
t

V
a
r
ia

b
le
 
~
 
S
e
e See Layout for slope

~

c
r
o

w
n
 
li

n
e
. 
 
S
e
e
 
R
o
a
d

w
a
y
 

D
e
t
a
il
s

A
p
e
x
 
a
n
d
 
r
ip
r
a
p
 
b
r
e
a
k
 
u
s
u
a
ll

y
 
a
t

1'-0"

Min

1
'-

0
"

PLAN

~

~ ~

slope

Toe of

S
e
e
 
L
a
y
o
u
t
 
f
o
r
 
s
lo

p
e

~

traffic rail

Showing conc

See elsewhere in plans for rail transition

Approach slab or pavement

SECTION A-A AT CAP

1

1

T
h
ic

k
n
e
s
s

when required

Filter fabric,

GENERAL NOTES:

Se
e 

La
yo

ut
 f

or
 s
lo
pe

R
ip
r
a
p

ELEVATION

srrstde1-19.dgn

  SRR

STONE RIPRAP

See Layout for limits

6"

1

6"

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

A

A

B

B

See Detail C

with joint sealer

or wingwall and seal

Nail flashing to cap

SECTION B-B

1
'-

6
"

T
h
ic

k
n
e
s
s

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

s
la

b

E
d
g
e
 
o
f
 
b
r
id

g
e

April 2019    

of cap

flashing full length

8"X 18 Gage galvanized

of cap

flashing full length

8"X 18 Gage galvanized
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specified

Grout when

1
'-

6
"

M
in

1'-6"

Min

9"

Min

T
h
ic

k
n
e
s
s

2 times

thickness Min

6
"M
a
x

embankment

Slope of

perpendicular to slope

Upright axes of stone

embankment

Slope of

specified

Mortar when

Flat side up

embankment

Slope of

Filter fabric
embankment

Slope of

specified

Grout when

rock depth)

(more than one

Multiple layers

2

3

2

3

specified

Grout when

embankment

Slope of

  SRR

STONE RIPRAP

9"

Min

1
'-

6
"

M
in

1'-6"

Min

9"

Min

1
'-

6
"

M
in

1'-6"

Min

T
h
ic

k
n
e
s
s

T
h
ic

k
n
e
s
s

T
h
ic

k
n
e
s
s

9"

Min

1
'-

6
"

M
in

1'-6"

Min

T
h
ic

k
n
e
s
s

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

2:
1 

Max

T
h
ic

k
n
e
s
s

ground

Existing

protection

Riprap stone

T
h
ic

k
n
e
s
s

2:
1 

Max

bedding material

Filter fabric orground

Existing

ground

Existing

2:
1 

M
ax

4

5

5

5

1:1

4

"Y
" 

x
 
T
h
ic

k
n
e
s
s

H
e
ig

h
t

4

T
h
ic

k
n
e
s
s

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

srrstde1-19.dgn
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c

for payment

End of Bridge Rail

5'-0"

Wingwall

of Abut

Limits

Same as Slab 

Jt Opening

Same as Slab 

Jt 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

C

1Connector

Terminal

L Thrie-Beam

TRAFFIC RAIL

TYPE T223

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

C

1Connector

Terminal

L 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

rlstd005-19.dgn
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C

8"

1
'-

9
"

"
8

5
7
 

"
1
6

1
3

3
 

C

ELEVATION SECTION

1

6" R

3

Connector

Terminal

L 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
1U Spa at 3 

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

3" 3"" Max2
1U 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 

Jt Opening

SECTION B-B

5

4 4

8
"

M
in

S
la

b

shown.

Space as

SU1(#3)

2

TRAFFIC RAIL

TYPE T223

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 achorage 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

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

rlstd005-19.dgn
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"2
19 

Post

"2
11 

"4
14 

Bars L, U and V

3
"

1
'-

7
"

1
'-

1
"

8
"

B
a
r
s
 
L
 

m
a
t
c
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
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

"2
11 

"2
11'-3 

1'-0"

Face of Rail

Nominal

"2
17 1"1"

2
"

~

3

3

1
'-

0
"

"2
19 

Post

"2
11 

"4
14 

3
"

V(#5)

(Typ)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

1
'-

7
"

1
'-

1
"

3

2
'-

8
"

3

Traffic Side

"4
14 7

ON BRIDGE SLAB

AT POST

ON BRIDGE SLAB

AT OPENING

~
or CRCP

Slab

Approach

"4
14 

S1(#3)

V(#5)

1'-0"

"2
11'-3 

Face of Rail

Nominal

(Typ)

" Chamfer4
3

Traffic Side

1
'-

0
"

7"4
14 

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
14 

"2
14 

R(#5)

"2
14 

"2
11 "2

19 

Post

(Typ)

"2
11 "2

11 

"2
11 

(Typ)

SECTIONS THRU RAIL

4

6

3

2

7

GENERAL NOTES:

CONSTRUCTION NOTES:

MATERIAL NOTES:

BARS V (#5)

Pin

Bending

" Dia4
33 

3

BARS WU (#5)

Pin

Bending

" Dia4
33 3(T

y
p
)

4
"

BARS S (#3)

1
0
"

2'-5"

BARS L (#5)

"8
710 

"
2

1
1
'-

1
 

BARS SU (#3)

S1

S2

BARS U (#5)

10"
3

Pin

Bending

" Dia4
33 

of slab or wall.

may rest on top

Installed bar

3

99

5" 1'-5"

"2
11'-0 

"2
111 

1
'-

4
"

"2
11'-0 

"
4

1
2
'-

5
 

5"

"
4

1
1
'-

1
0
 

5"

TRAFFIC RAIL

TYPE T223

C

C

D

D

Reinforcing Steel

Vertical

6

Sections on box culverts similar.

8

9

" above the roadway surface without overlay.4
1Bars 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

rlstd005-19.dgn

recycled tire rubber

" Rebonded2
1

F
o
o
t
p
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
il

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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SIGN LOCATION

PAVED SHOULDERS

LESS THAN 6 FT. WIDE

HIGHWAY

INTERSECTION

AHEAD

HIGHWAY

INTERSECTION

AHEAD

GREATER THAN 6 FT. WIDE

min

12 ft

7.0 ft min *

7.5 ft max

Lane

Travel

Shoulder

Paved

Lane

Travel

Shoulder

Paved

7.0 ft min *

7.5 ft max

0 to 6 ft

than 6 ft

Greater

6 ft min

the edge of the travel lane.

the sign must be placed at least 12 ft. from

When the shoulder is 6 ft. or less in width,

edge of the shoulder.

the sign must be placed at least 6 ft. from the

When the shoulder is greater than 6 ft in width,

HIGHWAY

INTERSECTION

AHEAD

HIGHWAY

INTERSECTION

AHEAD

BEHIND CONCRETE BARRIER

7.0 ft min *

7.5 ft max

Lane

Travel

Shoulder

Paved

Lane

Travel

Shoulder

Paved

7.0 ft min *

7.5 ft max

BEHIND GUARDRAIL

BEHIND BARRIER

5 ft min** 2 ft min**

HIGHWAY

INTERSECTION

AHEAD

HIGHWAY

INTERSECTION

AHEAD

      

EASTWEST

259 259

SIGNS WITH PLAQUES

7.0 ft min *

7.5 ft max

Lane

Travel

Shoulder

Paved
or secondary sign.

the supplemental plaque

measured to the bottom of

the 7 ft sign height is

or secondary sign is used,

When a supplemental plaque

Curb

Face of7.0 ft min *

7.5 ft max

min

2 ft

min

2 ft

Curb

Face of

7.0 ft min *

7.5 ft max

Lane

Travel

Shoulder

Paved

T-INTERSECTION

7.0 ft min *

7.5 ft max

6 ft min

Lane

Travel

Shoulder

Paved

ROW

Paved Shoulder

Edge of Travel Lane

  that results in the greatest sign elevation:

* Signs shall be mounted using the following condition

(1)

(2)

the Engineer.

The maximum values may be increased when directed by

Post Type

Number of Posts (1 or 2)

Anchor Type

Sign Mounting Designation

TYPICAL SIGN ATTACHMENT DETAIL

Signs

Back-to-Back

3"

12 ft min

U-bolt

Sign Panel

Sign Post

Sign Post

Sign PanelClamp Bolt

Single Signs

SIGN SUPPORT DESCRIPTIVE CODES

RESTRICTED RIGHT-OF-WAY

(Descriptive Codes correspond to project estimate and quantities sheets)

edge of the travel lane or

a minimum of 7 to a maximum of 7.5 feet above the

Pipe Diameter

Approximate Bolt Length

3 or 3 1/2"

3 or 3 1/2"

4 1/2"

2" nominal

2 1/2" nominal

3" nominal 3 1/2 or 4"

3 1/2 or 4"

Rail

Guard

Barrier

Concrete

REQUIRED CLEARANCE

(i.e., typical space between wheel paths).

more than 4 inches above a 60-inch chord

when it is broken away, should not project

substantial remains of a breakaway support,

To avoid vehicle undercarriage snagging, any

Clamp

Sign

Clamp

Sign

or the universal clamp.

Sign clamps may be either the specific size clamp

Sign Panel

Specific Clamp Universal Clamp

Sign Bolt

nut

washer, lock washer,

Nylon washer, flat

nut

washer, lock washer,

Nylon washer, flat

nut

washer, lock washer,

Nylon washer, flat

washer

Nut, lock

washer

Nut, lock

Not Acceptable

Not AcceptableNot Acceptable

Acceptable

within a 7 ft. circle.

posts should be located

No more than 2 sign

circle

diameter

7 ft.

circle

diameter

7 ft.

circle

diameter

7 ft.

circle

diameter

7 ft.

**Sign clearance based on distance required for proper guard rail or concrete barrier performance.

***

installed on the backslope.

grade at the base of the support when sign is

a minimum of 7 to a maximum of 7.5 feet above the

STOP

Surface

Ground

TX-DOT

TEXAS

(i.e., stub).

support

portion of

Non-breakaway

4" max.

60"

FOR BREAKAWAY SUPPORT

depending upon field conditions.

right. The bolt length may need to be adjusted

sizes and sign clamp types are given in the table at

washer. The approximate bolt lengths for various post

head per ASTM A307 with nut and helical-spring lock

back-to-back, use a  5/16-18 UNC galvanized hex

When two sign clamps are used to mount signs

(When 6 ft min. is not possible.)

possible

Maximum

slope.

post could not be hit due to extreme

guardrail or if Engineer determines the

*** Post may be shorter if protected by 

 

lane as practical.

should be placed as far from the travel

from the edge of the travel lane, signs

prevents the minimum horizontal clearance

In situations where a lateral restriction

 

factors.

buildings, a narrow island, or other

by rocks, water, vegetation, forest,

Right-of-way restrictions may be created

as close to ROW as practical.

be in line with the centerline of the roadway. Place

two way roadway, the right edge of the sign should

When this sign is needed at the end of a two-lane,

SM RD SGN ASSM TY XXXXX(X)XX(X-XXXX)

GENERAL NOTES & DETAILS

SMALL ROADSIDE SIGNS

SIGN MOUNTING DETAILS

http://www.txdot.gov/publications/traffic.htm

The website address is:

 

components and Wedge Anchor System components.

drawings of sign clamps, Triangular Slipbase System

See the Traffic Operations Division website for detailed

CURB & GUTTER OR RAISED ISLAND

SMD(GEN)-08

FT IN      

LOW
CLEARANCE

14 4

M.P.H.

  35

FARM

ROAD

          

EAST

3713

FARM

ROAD

          

EAST

3713

3

1

6

bolt length is 1 inch for aluminum.

nylon washer, flat washer and lock washer. The

5/16-18 UNC galvanized square head with nut,

Bolts used to mount sign panels to the clamp are

S80 = Schedule 80 Pipe (see SMD(SLIP-1) to (SLIP-3))

10BWG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3))

TWT = Thin-Walled Tubing (see SMD(TWT))

FRP = Fiberglass Reinforced Plastic Pipe (see SMD(FRP))

SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))

SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))

WP = Wedge Anchor Plastic (see SMD(TWT))

WS = Wedge Anchor Steel - (see SMD(TWT))

UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))

EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3)) 

WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))

BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3))

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3), (TWT))

IF REQUIRED

U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))

T = Prefab. "T" (see SMD(SLIP-1) to (SLIP-3), (TWT))

P = Prefab. "Plain" (see SMD(SLIP-1) to (SLIP-3), (TWT), (FRP))

9-08

Texas Department of Transportation

 
 
 
 
 
 
 
 
 
 
 
 
 
s
i
o
n
 
o
f
 
t
h
i
s
 
s
t
a
n
d
a
r
d
 
t
o
 
o
t
h
e
r
 
f
o
r

m
a
t
s
 
o
r
 
f
o
r
 
i
n
c
o
r
r
e
c
t
 
r
e
s
u
l
t
s
 
o
r
 
d
a

m
a
g
e
s
 
r
e
s
u
l
t
i
n
g
 
f
r
o

m
 
i
t
s
 
u
s
e
.

 
 
 
 
 
 
 
 
 
 
 
 
 
k
i
n
d
 
i
s
 

m
a
d
e
 
b
y
 

T
x

D
O

T
 
f
o
r
 
a
n
y
 
p
u
r
p
o
s
e
 

w
h
a
t
s
o
e
v
e
r
.
 

T
x

D
O

T
 
a
s
s
u

m
e
s
 
n
o
 
r
e
s
p
o
n
s
i
b
i
l
i
t
y
 
f
o
r
 
t
h
e
 
c
o
n
v
e
r
-

D
I

S
C

L
A
I

M
E

R
:
 
 

T
h
e
 
u
s
e
 
o
f
 
t
h
i
s
 
s
t
a
n
d
a
r
d
 
i
s
 
g
o
v
e
r
n
e
d
 
b
y
 
t
h
e
 
"

T
e
x
a
s
 

E
n
g
i
n
e
e
r
i
n
g
 

P
r
a
c
t
i
c
e
 

A
c
t
"
.
 

N
o
 

w
a
r
r
a
n
t
y
 
o
f
 
a
n
y
 

F
I

L
E
:

D
A

T
E
:

Traffic Operations Division

July 2002 DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

REVISIONS HIGHWAY

SHEET NO.

26A

TXDOT TXDOT TXDOT TXDOT

BRAZORIA

2950 01 008, etc FM 2403

HOU 168



6" min

or joint 

to edge

Stub

Keeper Plate

Bolt

36"

42"

12" Dia

expansion or adhesive type.

50 ft-lbs). Anchor may be

5 1/2" and torque to min. of

8 places (embed a minimum of

5/8" diameter Concrete Anchor -

(See General Note 3)

Schedule 80 Pipe

10 BWG Tubing or

Post

TRIANGULAR SLIPBASE SYSTEM

SMALL ROADSIDE SIGNS

SIGN MOUNTING DETAILS

SM RD SGN ASSM TY XXXXX(X)SA(X-XXXX)

SM RD SGN ASSM TY XXXXX(X)SB(X-XXXX)

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

2 1/2".

Bolt length is

Item 445 "Galvanizing."

galvanized per

or A449 and

(6) per ASTM A325

(3), and washers

bolts (3), nuts

5/8" structural

Slip Base

4" Max.

manufacturer

if required by 

Washers

SMD(SLIP-1)-08

24" max.

12" min.

CONCRETE ANCHOR

GENERAL NOTES:

1. Slip base shall be permanently marked to indicate manufacturer. Method, design, and location of

   marking are subject to approval of the TxDOT Traffic Standards Engineer.

2. Material used as post with this system shall conform to the following specifications:

   10 BWG Tubing (2.875" outside diameter)

     0.134" nominal wall thickness

     Seamless or electric-resistance welded steel tubing or pipe

     Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008

     Other steels may be used if they meet the following:

       55,000 PSI minimum yield strength

       70,000 PSI minimum tensile strength

       20% minimum elongation in 2"

     Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"

     Outside diameter (uncoated) shall be within the range of 2.867" to 2.883"

     Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM A653), recoat

       tube outside diameter weld seam by metallizing with zinc wire per ASTM B833.

  Schedule 80 Pipe (2.875" outside diameter)

     0.276" nominal wall thickness

     Steel tubing per ASTM A500 Gr C

     Other seamless or electric-resistance welded steel tubing or pipe with equivalent

     outside diameter and wall thickness may be used if they meet the following:

       46,000 PSI minimum yield strength

       62,000 PSI minimum tensile strength

       21% minimum elongation in 2"

     Wall thickness (uncoated) shall be within the range of 0.248" to 0.304"

     Outside diameter (uncoated) shall be within the range of 2.855" to 2.895"

     Galvanization per ASTM A123

3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas

   Universal Triangular Slipbase System components. The website address is:

        http://www.txdot.gov/publications/traffic.htm

4. Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.

ASSEMBLY PROCEDURE

Foundation

1. Prepare 12-inch diameter by 42-inch deep hole. If solid rock is encountered, the depth of the

   foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.

2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,

   motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in a

   suitable container may be allowed by Engineer. Concrete shall be Class A.

3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and

   forth while pushing it down into the concrete to assure good contact between the concrete and stub.

   Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.

4. Plumb the stub. Allow a minimum of 4 days to set, unless otherwise directed by the Engineer.

5. The triangular slipbase system is multidirectional and is designed to release when struck from any

   direction.

Support

1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway

   (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet

   above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and

   straight.

2. Attach sign to support using connections shown. When multiple signs are installed on the same

   support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for

   clearances based on sign types.

Concrete anchor consists of 5/8"

diameter stud bolt with UNC series

bolt threads on the upper end.

Heavy hex nut per ASTM A563, and

hardened washer per ASTM F436. The

stud bolt shall have a minimum

yield and ultimate tensile strength

of 50 and 75 KSI, respectively.

Nuts, bolts and washers shall be

galvanized per Item 445, "Galvaniz-

ing." Adhesive type anchors shall

have stud bolts installed with Type

III epoxy per DMS-6100, "Epoxies

and Adhesives." Adhesive anchors

may be loaded after adequate epoxy

cure time per the manufacturer's

recommendations. Top of bolt shall

extend at least flush with top of

the nut when installed. The anchor,

when installed in 4000 psi normal-

weight concrete with a 5 1/2"

minimum embedment, shall have a

minimum allowable tension and shear

of 3900 and 3100 psi, respectively.

2.5 cf of concrete.

should take approx.

plans). Foundation

elsewhere in the

unless noted

(shall be used

concrete footing

Non-reinforced

rod or #4 rebar.

7" x 1/2" diameter 

Provide a

3/4 " diameter hole.

Class A concrete

provided to the Engineer by Contractor.

Installation procedures shall be

manufacturers' recommendations.

The devices shall be installed per

http://www.txdot.gov/business/producer list.htm

List for approved slip base systems.

Please reference the Material Producer

for the Triangular Slipbase System.

There are various devices approved

 

NOTE

9-08

Texas Department of Transportation
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Detail D

Detail F

REQUIRED SUPPORT

SIGN DESCRIPTION

48x60-inch signs

36x48, 48x36, and 48x48-inch signs

R
e
g
u
l
a
t
o
r
y

W
a
r
n
i
n
g

48x48-inch signs (diamond or square)

48x60-inch signs

Large Arrow sign (W1-6 & W1-7)

1

1 •

4

1 •

1 •

W(max)=6FT

8

5W

W

39

8

8

H

W

W-39

2

W(max)=6FT

3838

•

40

1.12 #/ft Wing Channel

1 •

6 1

"U" Extender

11FT 9IN

(max)

0.2W

H

0.6W 0.2W

W

W(max)=8FT

SUPPORT
Post

Detail E

STOP = 2 - 32 inch pieces

YIELD = 1 - 8 inch piece

     & 1 - 32 inch piece

or

Extender

U-Bracket

lock washer.

washers and

bolt, nut, 2 flat

assembly and install

(through) after

Drill 7/16" hole

*

1 1/2"

ONE-WAY

Street Name

Sign

(if required)

Gap between

plaques

shall be

4 + 1

PLAQUE = 1 - variable length

2.

3.

4.

Sign supports shall not be spliced except where shown.

and 0.125 for signs greater than 15 sq. ft.

"REQUIRED SUPPORT" table on this sheet.

1.

abnormally high due to a fill slope.

GENERAL NOTES:

when impacted by an errant vehicle.

used in place of a 10 BWG where a sign height is

The Engineer may require that a Schedule 80 post be

Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the

following minimum thicknesses: 0.080 for signs less

than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,

Signs that require specific supports due to reasons

When two triangular slipbase supports are used to

support a single sign, they shall not be "rigidly"

connected to each other except through the sign panel.

This will allow each support to act independently

off so that it does not extend beyond the sign panel

(i.e., excess support shall not be visible when the

Additional route markers may be added vertically,

maximum allowable amount per Note 1.

Detail A

Detail B

Detail C

Side View

Top View

Top View

 

 

Item 445, "Galvanizing."

galvanized per

per ASTM A307

and flat washer

nut, lock washer

hex bolt with

5/16" x 3 3/4"

 

Channel

Wing

Channel

Wing

Channel

Wing

Panel

Sign

Aluminum

Panel

Sign

Aluminum

 

Sign support posts shall not be spliced.

galvanized per ASTM A 123.

provided the total sign area does not exceed the

sign is viewed from the front.) Repair galvanized

coating at cut support ends per Item 445, "Galvanizing."

   SIGN SUPPORT  # OF POSTS     MAX. SIGN AREA

10 BWG           2               32 SF

Sch 80           1               32 SF

Sch 80           2               64 SF

10 BWG           1               16 SF

bottom of sign when possible.

Additional sign clamp required on the "T-bracket" post

TOP VIEW

Post

Universal)

(Specific or

Sign Clamp

(see SMD(2-1))

Windbeam

Aluminum

Extruded

Universal)

(Specific or

Sign Clamp

SM RD SGN ASSM TY XXXXX(1)XX(P)

SM RD SGN ASSM TY XXXXX(1)XX(P-BM)

SM RD SGN ASSM TY XXXXX(1)XX(U-WC)
SM RD SGN ASSM TY XXXXX(1)XX(U)

SM RD SGN ASSM TY XXXXX(1)XX(U)

SM RD SGN ASSM TY S80(1)XX(U-1EXT)
SM RD SGN ASSM TY S80(1)XX(U-2EXT)

SM RD SGN ASSYM TY XXXXX(2)XX(P)

TY 10BWG(1)XX(P-BM)

TY 10BWG(1)XX(P-BM)

TY 10BWG(1)XX(P-BM)

SM RD SGN ASSM TY XXXXX(1)XX(T)

SM RD SGN ASSM TY XXXXX(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY S80(1)XX(T)

TY 10BWG(1)XX(T)

TY S80(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TRIANGULAR SLIPBASE SYSTEM

SMALL ROADSIDE SIGNS

SIGN MOUNTING DETAILS

in addition to windloading are indicated on the 

"Galvanizing."

Item 445,

A307 galvanized per

washers per ASTM

washer and 2 flat

hex bolt, nut, lock

1/2" x 4" heavy

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

2 flat washers

nut, lock washer,

hex bolt with

5/16" x 1 3/4"

Nylon washer,

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

2 flat washers

nut, lock washer,

hex bolt with

5/16" x 1 3/4"

Nylon washer,

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

and 2 flat washers

nut, lock washer

hex bolt with

5/16" x 3/4"

Detail A

See

Detail B

See

Detail C

See

Universal)

(Specific or

Sign Clamp

Detail D

See

Splices shall only be allowed behind the sign substrate.

pipe diameter.)

clamp type and

depending on sign

length may vary

"Galvanizing." (Bolt

per Item 445

per ASTM A307 galvanized

washer and lock washer

head bolt, nut, flat

3/8" x 3 1/2" square

Detail E

See

Detail F

See

Item 445 "Galvanizing."

A307 galvanized per

and 2 flat washers per ASTM

bolt with nut, lock washer

3/8" x 3 1/2" heavy hex

+.05"

+.025"+.010"

-.025"+.010"

FRICTION CAP DETAIL

Skirt

Variation

Depth

engage pipe O.D.

Rolled Crimp to

Pipe O.D.

Pipe O.D.

   Friction caps may be manufactured from hot rolled

or cold rolled steel sheets. The minimum sheet metal

   The rim edges shall be reasonably straight and

smooth. Caps shall be sized and formed in such a

manner as to produce a drive-on friction fit and

have no tendency to rock when seated on the pipe.

The depth shall be sufficient to give positive

protection against entrance of rainwater. They

shall be free of sharp creases or indentations

and show no evidence of metal fracture.

   Caps shall have an electrodeposited coating of

zinc in accordance with the requirements of ASTM

B633 Class FE/ZN 8.

(R6-1) or

STOP (R1-1)

YIELD (R1-2)

 0.25 H

1.75" max

1" min,

SIDE VIEW

T&U Bracket

48-inch STOP sign (R1-1)

60-inch YIELD sign (R1-2)

48x16-inch ONE-WAY sign (R6-1)

48-inch School X-ing sign (S2-1)

48-inch Advance School X-ing sign (S1-1)

5.

6.

7.

8.

9.

10.

11.

For horizontal rectangular signs fabricated from flat

Wing channel shall meet ASTM A 1011 SS Gr 50 and be

aluminum, T-brackets are used for signs 24 inches or

less in height.  U-brackets are used for signs of

greater height.

SMD(SLIP-2)-08

(* - See Note 12)

(See Note 11)

12.Post open ends shall be fitted with Friction Caps.

(See SMD(2-1))

Extruded Alum. Windbeam

unless detailed otherwise.

All dimensions are in english

   plans.

13.Sign blanks shall be the sizes and shapes shown on the 

for 24 inch height signs. Place the clamp 3 inches above

9-08

Excess pipe, wing channel, or windbeam shall be cut

thickness shall be 24 gauge for all cap sizes.

Texas Department of Transportation
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SM RD SGN ASSM TY XXXXX(1)XX(T-2EXT)

2

8"

H

W

2

W(max)=15FT

*

H

W

0.7W

W(max)=16FT

0.15W 0.15W

W(min)>8FT

See Detail A

1.

GENERAL NOTES:

Sign blanks shall be the sizes and shapes shown on

Detail A

Top View

 

Channel

Wing

Detail B

Channel

Wing

See Detail B

Side View

SIGN SUPPORT  # OF POSTS     MAX. SIGN AREA

10 BWG          1                16 SF

10 BWG          2                32 SF

Sch 80          1                32 SF

Sch 80          2                64 SF

or 1.12 #/ft Wing Channel (See Detail A and Detail B)

 

 

 

 

 

steel pipe

Sch. 80

2 7/8" O.D.

clamp

Post

  Sign clamp

Slip base

12"

12"

.2w

6"

variable

Universal)

(Specific or

Clamps

Sign

details)

for additional

(See SMD(2-1)

post clamps

attached with

stiffeners

S3x5.7

8 1/2"
8 1/2"

8"

39"W-39" W-39"

Universal)

(Specific or

Sign Clamp

bottom of sign when possible.

Additional sign clamp required on the "T-bracket" post

for 24 inch high signs. Place the clamp 3 inches above

SM RD SGN ASSM TY XXXXX(1)XX(U-XX)

SM RD SGN ASSM TY S80(2)XX(P-EXAL)

REQUIRED SUPPORT

SIGN DESCRIPTION

48x60-inch signs

36x48, 48x36, and 48x48-inch signs

R
e
g
u
l
a
t
o
r
y

W
a
r
n
i
n
g

48x48-inch signs (diamond or square)

48x60-inch signs

Large Arrow sign (W1-6 & W1-7)

SUPPORT

TY 10BWG(1)XX(P-BM)

TY 10BWG(1)XX(P-BM)

TY 10BWG(1)XX(P-BM)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY S80(1)XX(T)

TY 10BWG(1)XX(T)

TY S80(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TY 10BWG(1)XX(T)

TRIANGULAR SLIPBASE SYSTEM

SMALL ROADSIDE SIGNS

SIGN MOUNTING DETAILS

"Galvanizing."

per Item 445,

ASTM A307 galvanized

and lock washer per

flat washer

bolt, nut,

square head

3/8" x 4 1/2"

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

2 flat washers

nut, lock washer,

hex bolt with

5/16" x 2 1/2"

Nylon washer,

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

2 flat washers

nut, lock washer,

hex bolt with

5/16" x 4 1/2"

Nylon washer,

Detail C

Extender

T-Bracket

lock washer.

washers and

bolt, nut, 2 flat

assembly and install

(through) after

Drill 7/16" hole

1 1/2"

Item 445 "Galvanizing."

A307 galvanized per

and 2 flat washers per ASTM

bolt with nut, lock washer

3/8" x 4" heavy hex

Splices shall only be allowed behind the sign substrate.

See Detail C

Use Extruded Alum. Windbeam as stiffeners

6"

the plans.

See SMD (2-1) for additional details

Panel

Sign

w variable

Panel

Sign

Typical Sign Mount

*

*

 Universal)

(Specific or

Sign Clamp

"Galvanizing."

Item 445,

galvanized per

per ASTM A307

2 flat washers

nut, lock washer,

hex bolt with

5/16" x 4 1/2"

Nylon washer,

Aluminum Panel

Extruded

head bolt and nut

3/8" x 1" square

EXTRUDED ALUMINUM  SIGN WITH T BRACKET

Detail D

 
 Slip base

T Bracket

6"

12"

steel pipe

Sch. 80 or 10BWG

2 7/8" O.D.

Sign

Extruded Aluminum

See Detail D

Sign Clamp

sign for proper mounting.

be placed at the top of

6" panel should 

2.

3.

4.

Sign supports shall not be spliced except where shown.

and 0.125 for signs greater than 15 sq. ft.

"REQUIRED SUPPORT" table on this sheet.

abnormally high due to a fill slope.

when impacted by an errant vehicle.

used in place of a 10 BWG where a sign height is

The Engineer may require that a Schedule 80 post be

Aluminum sign blanks shall conform to Departmental

Material Specifications DMS-7110 and shall have the

following minimum thicknesses: 0.080 for signs less

than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,

Signs that require specific supports due to reasons

When two triangular slipbase supports are used to

support a single sign, they shall not be "rigidly"

connected to each other except through the sign panel.

This will allow each support to act independently

off so that it does not extend beyond the sign panel

(i.e., excess support shall not be visible when the

Sign support posts shall not be spliced.

galvanized per ASTM A 123.

sign is viewed from the front.) Repair galvanized

coating at cut support ends per Item 445, "Galvanizing."

in addition to windloading are indicated on the 

5.

6.

7.

8.

9.

For horizontal rectangular signs fabricated from flat

Wing channel shall meet ASTM A 1011 SS Gr 50 and be

aluminum, T-brackets are used for signs 24 inches or

less in height.  U-brackets are used for signs of

greater height.

10.

11.

48-inch STOP sign (R1-1)

60-inch YIELD sign (R1-2)

48x16-inch ONE-WAY sign (R6-1)

48-inch Advance School X-ing sign (S1-1)

48-inch School X-ing sign (S2-1)

of signs when sign width is greater than 10'.

Additional stiffener placed at approximate center

0.25 H

SMD(SLIP-3)-08

(* - See Note 12)

12.Post open ends shall be fitted with Friction Caps.

Detail E

for clamp installation

See Detail E 

for clamp installation

See Detail E 

Extruded Alum. Windbeam (See Detail D on SMD (SLIP-2))

greater

24" or

With T Bracket

Extruded Aluminum Sign
9-08

Excess pipe, wing channel, or windbeam shall be cut

Texas Department of Transportation
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NOTES

WITH OR WITHOUT SHOULDERS

FOUR LANE TWO-WAY ROADWAY

CENTERLINE AND LANE LINES

Yellow Line

4" Solid

48' only)

greater than

traveled way 

(12" max. for 

3" min.-4" usual

Lane Line

4" White 

WITH OR WITHOUT SHOULDERS

ONE-WAY ROADWAY

EDGE LINE AND LANE LINES

Lane Line

4" White

Shoulder

Edge Line

Yellow

4" Solid

Edge Line

White 

4" Solid

Edge Line

White

4" Solid

Edge Line

4" Solid White

Edge of Pavement 

Edge of Pavement 

30' 10'

30' 10'

FOUR LANE DIVIDED ROADWAY CROSSOVERS

Pavement Edge

12" max.

10" min.-

4" White Lane Line

W
i
d
t
h

M
e
d
i
a
n

Yellow Line
4" Solid 

line

stop/yield 

line to 

from edge

48" min.

Note 2
See 

Taper

Deceleration

Storage 

See note 3

White Line

8" Solid 

Edge Line

4" Solid White 

Edge Line

4" Solid Yellow

Edge Line

4" Solid White

Edge Line

4" Solid Yellow

30' 10'

YIELD LINES

  MATERIAL SPECIFICATIONS

DMS-6130

   PAVEMENT MARKERS (REFLECTORIZED)

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

3 to 12"
24"

36"

                                                 

6" min.

6" min.

30' 10'

may vary (typ.)

Shoulder width

WITH OR WITHOUT SHOULDERS

TWO LANE TWO-WAY ROADWAY 

exists

no shoulder 

6" min. when

4" max.

3" min.- 12" max.

10" min.-

Yellow Line

4" Solid

may vary (typ)

Shoulder width

Centerline

4" Yellow 
Edge Line

4" Solid White

Yellow Line

4" Solid

Edge Line

4" Solid White

Edge of Pavement 

ONLY

White Lane Line

OR DRIVEWAY

ALLEY, PRIVATE ROAD

OR DRIVEWAY

ALLEY, PRIVATE ROAD

MARKINGS THROUGH INTERSECTIONS

TYPICAL TWO-LANE, TWO-WAY PAVEMENT 

MARKINGS THROUGH INTERSECTIONS

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT 

greater than 45 MPH.

being marked equal to or 

For posted speed on road 

Lane Line

4" White

Yellow Line

4" Solid

Yellow Line

4" Solid

Line 

Extension

8" White 

Dotted

Optional

STOP LINES

  Solid White

  Width: 12" min.

         24" max.

EDGE LINE

  4" Solid White

  Gap: 30'

  on approaches to

  intersections

  (500' min.)

30' max.

4' min.
30' max.

4' min.

  4" Yellow

  4" Solid

  Yellow line

(typ.)

6" min.

Width 16'  W  20'

Edgelines Pavement 

for Centerlines without

Minimum Requirements

Way Width  20'

for Edgelines Traveled 

Minimum Requirements

 CENTERLINE

for Undivided Highways

Based on Traveled Way and Pavement Widths 

  Length: 10'

OPTIONAL

EDGE LINE & CENTERLINE

GUIDE FOR PLACEMENT OF STOP LINES,

Triangles

Yield 

GENERAL NOTES
ROADWAY

PUBLIC

ROADWAY

PUBLIC

ROADWAY

PUBLIC

ROADWAY

PUBLIC

Edge Line

White

4" Solid

Edge Line

White 

4" Solid

Edge Line

White

4" Solid

Note 1
See 

W
i
d
t
h

M
e
d
i
a
n

Note 1
See 

   inside of edgeline of a two lane roadway.

   shall be measured from the inside of edgeline to the 

   lanes, sidewalks, berms and shoulders. The traveled ways 

   used for vehicular travel. It does not include the parking 

2. The traveled way includes only that portion of the roadway 

   gutter sections of roadways.

   conditions. Edgelines are not required in curb and 

   distance may vary due to pavement raveling or other 

   less less than 6 inches from the edge of pavement. This 

   directed by the Engineer. The edgeline should not be placed 

1. Edgeline striping shall be as shown in the plans or as 

Edge Line

White 

4" Solid

3 to 12"

18"

12"

less than 40 MPH.

being marked equal to or 

For posted speed on road 

   

   directed by the Engineer.

   storage lengths shall be as shown on the plans or as 

3. Length of turn bays, including taper, deceleration, and 

    

   yield signs.  

   with stop signs.  Yield traingles shall only be used with

   centerline can be placed. Stop bars shall only be used 

   stop bars/yield triangles) when a 50' or greater median 

2. Install median striping (double yellow centerlines and 

   are optional as determined by the Engineer.

   Yield signs are the typical intersection control. Stop signs 

   be the controlling width to determine if signs are required. 

   measurement for each approach. The narrow median width will

   Each median opening has two width measurements, with one

   openings shall be signed as two separate intersections.

   at the median opening itself of 30 feet or more, median 

1. Where divided highways are separated by median widths 

Texas Department of Transportation

DN: CK: DW: CK:C TxDOT 

JOB

COUNTY

CONT SECT

DIST

HIGHWAY

SHEET NO.

TXDOT TXDOT TXDOT TXDOT

PAVEMENT MARKINGS

TYPICAL STANDARD

HOUSTON DISTRICT STANDARD

STD N-5a

PM-20

5-00

8-00

8-16

8-95 2-12

 7-20

REVISIONS

3-03

NOVEMBER 1978

1.

2.

.lines when lane width is greater than 10 ft

lane width is 10 ft. or less; and 6 in. width 

Use 4 in. width lines (edge and lane lines) when

  

(edge lines).

Irrespective of shoulder, use 6in width lines 

NOTE:

2950 01 008, etc FM 2403
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173

5/19/2023



174

5/19/2023



175

5/19/2023



176

5/19/2023



parallel to the slope contour.

Dozer tracks create track imprints 

fabric

Woven filter 

90°

2"

minimum of 6 times with hog rings.

reinforcement sheets or rolls a 

Connect the ends of the successive 

FLOW

FLOW

hog rings or cord at a maximum spacing of 15".

Fasten fabric to the top strand of the wire using 

A

A

Linear soil impressions.TEMPORARY SEDIMENT CONTROL FENCE

SCF

bottom in the upstream direction.

side and approximently 2" across the trench 

Place 4" to 6" of fabric against the trench 

Backfill and hand tamp.

Minimum trench size shall be 6" square.  

SEDIMENT CONTROL FENCE USAGE GUIDELINES

to be filtered.

runoff.  A 2 year storm frequency may be used to calculate the flow rate 

of a disturbed area along a contour to intercept sediment from overland 

A sediment control fence may be constructed near the downstream perimeter 

erosion from a drainage area larger than 2 acres.

rate of 100 GPM/FT .  Sediment control fence is not recommended to control 

Sediment control fence should be sized to filter a maximum flow through 

2

SECTION A-A

FLOW

Filter fabric 3' min. width.

Embed posts 18" min.

or Anchor if in rock.

6"

2"

90°
Backfill & hand tamp.

sewn vertical pockets for steel posts).

for wooden posts (or 4 T-Clips or 

posts using 4 evenly spaced staples 

Attach the wire mesh and fabric on end 

Hardwood posts shall have a minimum cross section of 1.5" x 1.5"

Softwood posts shall be 3" minimum in diameter or nominal 2" x 4".

4' minimum steel or wood posts spaced at 6' to 8'.
GENERAL NOTES

VERTICAL TRACKING

LEGEND

Sediment Control Fence

SCF

perpendicular to the slope or direction of water flow.  

Install continous linear track impressions where the minimum 12" length impressions are5.

4.  Do not exceed 12" between track impressions. 

measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth. 

Provide equipment with a track undercarriage capable of producing linear soil impressions 3.

Perform vertical tracking on slopes to temporarily stabilize soil.2.

unless otherwise approved.

1.  Vertical tracking is required on projects where soil distributing activities have occurred

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Top of Fence

spaced at a maximum of 12 inches apart.  

a maximum of 12 inches apart and all vertical wires 

requires a minimum of five horizontal wires spaced at 

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.) 

S
L

O
P

E

S
L

O
P

E

(W.M.)(See woven mesh option detail)

opening size of 2"x 4"or Woven Mesh 

(12.5 GA. SWG Min.) with a maximum 

Galvanized welded wire mesh (W.W.M.)
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8" Min.

4' Min. 4' Min.

6:
1 

Mi
n.

Foundation course

Approach transition Approach transition

50' Min.

6" min.

PLAN VIEW

ELEVATION VIEW

trapping device

Drain to sediment

Treated timber plank

2" X 10" Railroad ties

Typical dimensions 8" X 10" X 8'

50' Min.

10" Min.
2" X 6" 

Treated timber plank

PLAN VIEW

ELEVATION VIEW

R.O.W.

Soil Area

Disturbed

Paved Roadway

Driveway

Stabilized

A A

•" Min. thick plywood or

of wood sheets

nailed onto abutted ends

2" X 8" treated timbers

pressed wafer board sheets

See note 2

PLAN VIEW

ROCK CONSTRUCTION (LONG TERM) TIMBER CONSTRUCTION (LONG TERM)

Disturbed soil

•" Min. thick treated plywood or

of wood sheets

Nailed onto ends

2" X 8" Timbers

pressed wafer board sheets

1' on centers.

16 Penny Nails @

CONSTRUCTION EXIT (TYPE 3)

SECTION A-A

SHORT TERM

4' Min. 4' Min.

6:
1 

Mi
n.

Foundation course

Approach transition Approach transition

50' Min.

6" min.

CONSTRUCTION EXIT (TYPE 1) CONSTRUCTION EXIT (TYPE 2)

2.  The coarse aggregate should be open graded with a size of 4" to 8".

    be free from large and loose knots.

 

    constructed as directed by the Engineer.

4.  The approach transitions shall be no steeper than 6:1 and

 

 

    as approved by the Engineer.

    bituminous concrete, portland cement concrete or other material

5.  The construction exit foundation course shall be flexible base,

3.  The treated timber planks shall be #2 grade min., and should

2.  The treated timber planks shall be attached to the railroad

1.  The length of the type 2 construction exit shall be as

    indicated on the plans, but not less than 50'.

    ties with •"x 6" min. lag bolts.  Other fasteners may be used

    as approved by the Engineer.

7.  The guidelines shown hereon are suggestions only and may

be modified by the Engineer.
 

 

    sediment trapping device.

6.  The construction exit should be graded to allow drainage to a

Coarse Aggregate

trapping device

Drain to sediment

50' Min.

KM

C TxDOT:

POLLUTION CONTROL MEASURES

SEDIMENT AND WATER 

TEMPORARY EROSION, 

EC(3)-16

CONSTRUCTION EXITS

    on the plans, but not less than 50'.

1.  The length of the type 1 construction exit shall be as indicated 

 

    as directed by the Engineer.

3.  The approach transitions should be no steeper than 6:1 and constructed 

 

 

    by the Engineer.

    bituminous concrete, portland cement concrete or other materialas approved 

4.  The construction exit foundation course shall be flexible base, 

 

 

    trapping device.

5.  The construction exit shall be graded to allow drainage to a sediment 

    by the Engineer.

6.  The guidelines shown hereon are suggestions only and may be modified 

1
4
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engineer.

    for two-way traffic for the full width of the exit, or as directed by the

7.  Construct exits with a width of at least 14 ft. for one-way and 20 ft. 

1
4
'
 

M
i
n
.
 

O
n
e
-

w
a
y

GENERAL NOTES (TYPE 1) GENERAL NOTES (TYPE 2)

1.  The length of the type 3 construction exit shall be as

2.  The type 3 construction exit may be constructed from open

    graded crushed stone with a size of two to four inches

    spread a min. of 4" thick to the limits shown on the plans.

    shown on the plans, or as directed by the Engineer.

4.  The guidelines shown hereon are suggestions only and may

be modified by the Engineer.

3.  The treated timber planks shall be #2 grade min., and

    should be free from large and loose knots.

GENERAL NOTES (TYPE 3)

engineer.

    for two-way traffic for the full width of the exit, or as directed by the

8.  Construct exits with a width of at least 14 ft. for one-way and 20 ft. 

VPec316
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HOUSTON DISTRICT

STATEFILE:

TEXAS6

12

SHEET 1 OF 1 

Texas Department of Transportation

PROJECT NUMBER

STD K-1

STRAW, COMPOST, AND WATER

FERTILIZER, SEED, SOD,

SEED MIX

GRASS SPECIES

APPLICATION RATE

APPLICATION RATE

X 120,000 gallons total/acre=

APPLICATION RATE

ORIGINAL: 

TYPE OF WORK ITEMS AND REQUIREMENTS FOR EACH TYPE OF WORK

PERMANENT SEEDING TEMPORARY SEEDINGBLOCK SOD

SEQUENCE OF WORK

Item 168.3 Construction.

APPLICATION RATE

5.VEGETATIVE WATERING 

4.STRAW OR HAY MULCH 

3.TEMPORARY SEEDING 

2.CULTIVATE SOIL (PER ITEM 164.3)

1.FERTILIZER 

BROADCAST SEED(PERM)(SPECIAL MIX) SY
164-6052

DRILL SEED(TEMP)(WARM OR COOL) SY
164-6051 

BROADCAST SEED(TEMP)(WARM) SY
164-6009 

February,

January,

December,

November,

October

September,

July, August,

May, June,

March, April,

MONTH
PLANTING

SEED MIX

February,

January,

December,

November,

October

September,

July, August,

May, June,

March, April,

MONTH
PLANTING

Foxtail Millet (Setaria italica)          - 34.0 lbs PLS/acre

Oats (Avena sativa                        - 72.0 lbs PLS/acre

        (BIP)(4")  SY

161-6017 COMPOST MANUF TOPSOIL

OCT 2014

C 2014

NON-CHEMICAL

SODDING

162-6003 STRAW OR HAY MULCH   SY

166-6001 FERTILIZER  AC

168-6001 VEGETATIVE WATERING MG

SEEDING

TEMPORARY

SEEDING

PERMANENT

per working day

6000 gallons/acre

working days

20 consecutive

Common Bermuda (Cynodon Dactylon)

Item 162.2. Materials. 

Use tacking agent with straw or hay mulch as described on this sheet.

uniformly over the seeded area.  Apply straw or hay mulch at 2 tons per acre.  

Immediately after planting the seed or seed mixture, apply straw or hay mulch

on top of soil.

over the areas shown on the plans using hand or mechanical distribution 

Broadcast Seeding. Distribute the dry seed or dry seed mixture uniformly

method.

Use broadcast seeding method where site conditions prevent drill seeding

type seeder.  Plant seed along the contour of the slopes.

on the plans at a depth of 1/4 to 1/3 inch using a cultipacker(turfgrass) 

Drill Seeding. Plant seed or seed mixture uniformly over the area shown

completed to lines and grades as shown on the plans.

the seed and place the straw or hay mulch after the area has been 

4 inches or mow the area before placement of the permanent seed.  Plant 

an established temporary seeding, cultivate the seedbed to a depth of 

seed unless otherwise directed.  When performing permanent seeding after

Cultivate the area to a depth of 4 inches before placing the

CONSTRUCTION. 

Provide documentation of PLS requirements per Item 164.2.1.

PLS (Pure Live Seed)

REVISIONS

     

     Agricultural Organic P/L, Ag Org, INC., 713-523-4396

     Milorganite, MMSD, 800-287-9645

     Sustanite-standard grade, Automation Nation, Inc., 713-675-4999

     Sigma, SIGMA AgriScience, 281-851-6749

Use the following products or an approved equal(see note this sheet):

Submit proof of registration and nutrient source to Engineer.

 (4) In granular form and essentially dust free.

     sewage sludge, manures, vegetation, etc. 

 (3) Derived from biological sources such as, but not limited to: 

 (2) Meets USEPA guidelines for unrestricted use.

     commercial fertilizer.

 (1) BRAND NAME must be registered with the Texas State Chemist as a 

Use a NON-CHEMICAL fertilizer which meets all the following criteria:

162-6002 BLOCK SODDING SY

4.VEGETATIVE WATERING 

3.SOD 

2.CULTIVATE SOIL (ITEM 162.3)

1.FERTILIZER 

before delivery of the compost.

analysis performed by an STA-certified lab must be dated within 30 days

(certification must be within 30 or 90 days per STA requirements).  Lab

producer's STA certification must be dated to meet STA requirements

Submit quality control (QC) documentation to the Engineer.  Compost

Item 161.2. Materials.

hold sod in place.  Pegging sod is subsidiary to Item 162.

continuous joint lines.  Peg sod as needed with wood pegs to 

Place sod with joints alternating on each row to prevent 

Place sod within 48 hours of delivery to site.  No exceptions.

Use block palletized or roll type sod.

Item 162.2.1. Block Sod.  

no expense to the Department.

failure to apply the specified amount of water within the time allowed at 

Replace, fertilize, and water any seed or sod in poor condition due to the 

Begin watering immediately after installation of seed or sod.

REMOVE PLASTIC BACKING FROM ROLL TYPE SOD.

Streets and Bridges 2014 for specifications, dimensions, volumes and measurements that are not shown.  Use latest Houston District, Special Provisions for those items indicated.

                            Reference Item 161, 162, 164, 166, 168 of the Texas Standard Specifications for Construction and Maintenance of Highways, 

Item 161.2.1. Compost Manufactured Topsoil (CMT)

DRILL SEEDING(PERM)(WARM OR COOL) SY
164-6066

Provide and install seeding as shown on District Standard

Item 164.1. Description 

Little Bluestem (Schizachyrium scoparium) -  1.4 lbs PLS/acre

Sideoats Grama (Bouteloua curtipendula)   -  3.2 lbs PLS/acre

Green Sprangletop (Leptochloa dubia)      -  4.0 lbs PLS/acre

Foxtail Millet (Setaria italica)          - 34.0 lbs PLS/acre

Hulled - Bermudagrass (Cynodon dactylon)  - 40.0 lbs PLS/acre

Little Bluestem (Schizachyrium scoparium) -  1.4 lbs PLS/acre

Sideoats Grama (Bouteloua curtipendula)   -  3.2 lbs PLS/acre

Green Sprangletop  (Leptochloa dubia)     -  4.0 lbs PLS/acre

Oats (Avena sativa)                       - 72.0 lbs PLS/acre 

Unhulled - Bermudagrass (Cynodon dactylon)- 40.0 lbs PLS/acre

Provide and install seeding as shown on District Standard

Item 164.1. Description 

Provide and install seeding as shown on District Standard

Item 164.1. Description 

Provide and install seeding as shown on District Standard

Item 164.1. Description 

     Ramtec/Procol/Viscol Guar Gum, Ramtec Corporation, (800) 366-1180

     Conweb/Contac Guar Gum, Profile Products Corporation, (307) 655-9565,

Use the following products or an approved equal(see note this sheet):

with manufacturer's recommendations.

Use biodegradable tacking agents only applied at a rate in accordance 

Use straw or hay mulch in conformance with Article 162.2.5, "Mulch."

Use fertilizer as shown on District Standard

Item 166.2. Materials 

6.VEGETATIVE WATERING 

5.STRAW OR HAY MULCH 

4.PERMANENT SEEDING 

3.CULTIVATE SOIL (ITEMS 164.3 AND 161.3.1)

2.COMPOST MANUFACTURED TOPSOIL

1.FERTILIZER

Deliver and evenly distribute fertilizer at a rate of 4000 lbs/acre. 

3/2015 MINOR CORRECTIONS

10/2014 UPDATED TO 2014 SPECS

FM 2403008,ETC012950BRAZORIA
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 I. STORMWATER POLLUTION PREVENTION  III. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
Texas Pollutant Discharge Elimination System (TPDES) TXR 150000: Stormwater
Discharge Permit or Construction General Permit is required for projects with 1 or more
acres disturbed soil. Projects with any disturbed soil must protect for erosion and
sedimentation in accordance with Item 506. Refer to the TxDOT SWP3 Summary Sheets,
SWP3 Binder Template, and Form 2118.

Refer to TxDOT Standard Specifications in the event historical issues or archeological
artifacts are found during construction. Upon discovery of archeological artifacts
(bones, burnt rock, flint, pottery, etc.) cease work in the area and contact the Engineer
immediately.

Refer to TxDOT Standard Specifications in the event potentially contaminated materials are
observed, such as dead or distressed vegetation, trash disposal areas, drums, canisters, barrels,
leaching or seepage of substances, unusual smells or odors, or stained soil, cease work in the
area and contact the Engineer immediately.

No Additional Comments No Additional Comments
No Additional Comments

 IV. VEGETATION RESOURCES

II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS Preserve native vegetation to the extent practical. Refer to TxDOT Standard
Specifications in order to comply with requirements for invasive species, beneficial
landscaping and tree/brush removal.United States Army Corps of Engineers (USACE) Permit is required for filling, dredging,

excavating or other work in water bodies, rivers, creeks, streams, wetlands or wet areas. The
Contractor must adhere to all of the terms and general conditions associated with the
following permit(s). If additional work not represented in the plans is required, contact the
Engineer immediately.

No Additional Comments
VII. OTHER ENVIRONMENTAL ISSUES
Comments:

United States Coast Guard (USCG) Permit is required for projects that involve the
construction or modification (including changes to lighting) of a bridge or causeway across a
water body determined to be navigable by the United States Coast Guard (USCG) under
Section 9 of the Rivers and Harbors Act. If additional work not represented in the plans is
required, contact the Engineer immediately.

No United States Army Corps (USACE) Permit Required

Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) without a Pre-Construction Notification (PCN). Project
specific permit was not issued by USACE, therefore is not in the plan set. The USACE
general conditions are in the “General Notes."
Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) with a Pre-Construction Notification (PCN). The project
specific permit issued by the United States Army Corps of Engineers (USACE) is
included in the plan set. The USACE general conditions are in the “General Notes."

 V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED
SPECIES, CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE
SPECIES AND MIGRATORY BIRDS

Work is authorized by the United States Army Corps of Engineers (USACE) under a
Individual Permit (IP). The project specific permit issued by the United States Army
Corps of Engineers (USACE) is included in the plan set.
Work would be authorized by the United States Army Corps of Engineers (USACE)
permit. The project specific permit issued by the USACE will be provided to the
contractor.

If any of the listed species below are observed, cease work in the area, do not disturb
species or habitat and contact the Engineer immediately.

The work may not remove active nests (from bridges, structures, or vegetation adjacent
to the roadway, etc.) during nesting season (February 15 to October 1). If removal of
structures or vegetation is necessary during the nesting season, the Contractor shall
conduct a bird survey no more than 3 days in advance of the clearing/demolish start
date. All bird surveys shall be conducted by a Field Biologist and adhere to the
guidance document “Avoiding Migratory Birds and Handling Potential Violations”
found in the TxDOT Environmental Compliance Toolkits at the time of the survey.
(See below for Field Biologist and Ornithologist qualifications)

No Additional Comments

No United States Coast Guard (USCG) Coordination Required
United States Coast Guard (USCG) Permit

United States Coast Guard (USCG) Exemption

M
ay
12
,2
02
3

Additional Comments

This project will be authorized under a non-reporting Nationwide Permit 14. If impacts
below the ordinary high water marks (OHWMs) of Briscoe Canal and an unnamed drainage
ditch exceed 0.1 acre, please contact the environmental project manager (PM).

In addition, there is a wetland located west of the roadway north of Briscoe Canal near the
north end of the project site. If impacts to this wetland occur, please contact the
environmental PM.

Field Biologist, Ornithologist – a field biologist is defined as an individual qualified to perform field investigations, presence/absence surveys
and habitat surveys for protected avian species or species of concern. A mandatory bachelor’s degree in biology or a related science is required.
At a minimum, the Field Biologist, Ornithologist, shall have completed and reported a minimum of three presence/absence and habitat surveys
for protected avian species in the past five years. A minimum of three projects must have been conducted in Texas. Surveys shall have been
performed for documentation of species in accordance with a protocol approved by USFWS or TPWD, or following generally accepted
methodologies.

2950 01 008, etc. FM 2403
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UPDATED section V. text and added definition (10/17)
ADDED USCG and USACE notes in Section VII
(04/18)
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