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General Notes 

General Notes: 

General: 
Area Engineer contact information for this project follows: 

(Jamal Elahi, (281) 464-5501, and jamal.elahi@txdot.gov) 
(Vanessa Bosques, (281)464-5503, and vanessa.bosques@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 geotechnical reports, as-built plans, and 
cross-sections will continue to be provided on the following FTP site: 

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

Unless otherwise shown on the plans, Reclaimed Asphalt Pavement (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. 

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. 

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 
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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. 

Stencil the National Bridge Inventory (NBI) number on each existing bridge shown on these 
plans.  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. 

General:  Roadway Illumination and Electrical 

For roadway illumination and electrical items, use materials from pre-qualified producers as 
shown on the Construction Division (CST) of the Department’s material producers list.  Check 
the latest link on the Department’s website for this list.  The category/item is “Roadway 
Illumination and Electrical Supplies.”  No substitutions will be allowed for materials found on 
this list. 

Perform electrical work in conformance with the National Electrical Code (NEC) and the 
Department’s standard sheets. 

The Contractor may make the electrical grounding connections and permissible splices using the 
thermal fusion process, Cadweld, ThermOweld, or approved equal, instead of bolted connections 
and splices. 

The Area Engineer will arrange with the Contractor, an inspection of the completed electrical 
systems for the highway lighting systems before final acceptance for compliance with plans and 
specifications.  The inspection will be made with personnel from the electrical section of the 
Department’s District Transportation Operations Office.  The city’s electrical division personnel 
will also inspect lighting systems within the city limits.  Portions of the work found to be 
deficient during this inspection will not be accepted. 

General:  Computerized Transportation Management Systems (CTMS) 

Locate the underground utilities within the project limits.  Provide the equipment necessary for 
locating these utilities, locate, and mark them before starting any excavation work in the area.  
This work is subsidiary to the various bid items.  If the Contractor damages or cause damage to 
any existing underground utilities, repair such damage at no cost to the Department. 
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Ensure the interconnection of new equipment to the existing system does not interfere with the 
operation of the remaining system components.  Ensure the system remains completely 
operational between the hours of 6:00 a.m. Monday and 12:00 a.m. (midnight) Saturday. 

Do not interrupt system operation without coordinating with the Department’s operations 
personnel at Houston Transtar at (713) 881-3285. 

Perform work to be done on cables during weekends only. 

General:  Traffic Signals 

For traffic signal items, use materials from the Pre-Qualified Producers List (located at 
http://www.dot.state.tx.us/GSD/purchasing/supps.htm)  and the materials pre-qualified for 
illumination and electrical items (located at https://ftp.dot.state.tx.us/pub/txdot-
info/cmd/mpl/archive/) as shown on the Department’s Material Producers List and the Roadway 
Illumination and Electrical Supplies List.  Check the latest links on the Department’s website for 
these lists.  No substitutions will be allowed for materials found on these lists. 

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. 

Personal vehicles of employees are not permitted to park within the right of way, including 
sections closed to public traffic.  Employees may park on the right of way at the Contractor’s 
office, equipment, and materials storage yard sites. 

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 
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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 extensive 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. 

If fences cross construction easements shown on the plans and work is required beyond the 
fences, remove and replace the fences as directed.  This work and the materials are 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. 

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. 

Notify the Engineer at least 48 hours before constructing junction boxes at storm drain and utility 
intersections. 

A
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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.  

Perform electrical work in conformance with the National Electrical Code (NEC) and 
Department’s standard sheets. 

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. 

Submit shop drawings electronically for the fabrication of items as documented in Table 1 or 
Table 2 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, https://ftp.txdot.gov/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 
 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 Y Y Y B SD 
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(Prstrs Bms) 
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 

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 

B
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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 
Southeast Area Office HOU-SEHAShpDrwgs@txdot.gov 
Traffic Systems Construction Office HOU-TSCShpDrwgs@txdot.gov 

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

T - Traffic Engineer 

Traffic Operations HOU-TrfShpDrwgs@txdot.gov 

TMS – Traffic Management System 

Computerized Traffic Management 
Systems (CTMS) HOU-CTMSShpDrwgs@txdot.gov 

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 
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. 
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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. 

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.

C
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The total area disturbed for this project is 3.43 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. 

This project does not require a U.S. Army Corps of Engineers (USACE) Section 404 Permit 
before letting, but if a permit is needed during construction, assume responsibility for preparing 
the permit application.  Submit the permit application to the Department’s District 
Environmental Section for approval.  Once the permit application is approved, the Department 
will submit it to the USACE.  Assume responsibility for the requested revisions, in coordination 
with the Department’s District Environmental Section. 

This project requires formal consultation 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. 

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. 

This project is on a hurricane evacuation route.  Provide at the pre-construction meeting a written 
plan outlining procedures to suspend work, secure the job site, and safely handle traffic through 
and across the project in the event of a hurricane evacuation. 
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During the hurricane season (June 1 through November 30), do not close any travel lanes except 
when the Contractor can demonstrate that he/she can provide labor, equipment, material, a work 
plan, and quality of work to satisfactorily return all lanes to an open, all-weather travel surface 
within 3 days of receiving written or verbal notice but no later than 3 days before the predicted 
hurricane landfall.  Construction of temporary lanes to an all-weather surface will be paid for in 
accordance with Article 9.7, “Payment for Extra Work and Force Account Method.” 

In addition to lane closures, cease work 3 days before the predicted hurricane landfall on or near 
the roadway that adversely impacts the flow of traffic and reduces the capacity of the highway 
during an evacuation.  Vehicles of the Contractor, subcontractors, or material suppliers will not 
be allowed to enter or exit the traffic stream, including those for the purpose of material hauling 
and delivery, and mobilization or demobilization of equipment.  When directed, this prohibition 
will include a reasonable time period for the evacuees to return to their point of origin. 

No significant traffic generator events have been identified. 

Item 8:  Prosecution and Progress 

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 six-day workweek in accordance with 
Section 8.3.1.2. 

The maximum number of days the time charges on this contract may be suspended for contractor 
convenience is 60 days. The Engineer and the Contractor may mutually agree, in writing, to 
decrease this maximum number of days. 

The Lane Closure Assessment Fee is $ 1,500.00.  This fee applies to the Contractor for closures 
or obstructions that overlap into restricted hour traffic for each hour or portion thereof, per lane, 
regardless of the length of lane closure or obstruction.  For Restricted Hours subject to Lane 
Assessment Fee refer to the Item, “Barricades, Signs, and Traffic Handling.”  The time 
increment for the Lane Closure Assessment fee for this project is one hour. 

Item 100:  Preparing Right of Way 

Obtain a City of Houston plumbing permit and a demolishing permit or removing permit before 
demolishing or removing existing houses or commercial buildings. 

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 104:  Removing Concrete 

Removing concrete curb is paid as a separate bid item if the existing pavement on which it rests 
is not removed at the same time. 

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. 

Obtain a secured site for the stockpile of the treated material to be salvaged from this project. 
Haul and stockpile the unused material as directed.  This work is subsidiary to this bid Item. 

Store the treated material salvaged from this project at the project sites designated by the 
Engineer. 

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. 

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. 
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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.   

Furnish material with a maximum Liquid Limit (LL) of 65. 

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 204:  Sprinkling 

Perform subsidiary sprinkling as required under various other items in accordance with the Item, 
“Sprinkling.” 

Sprinkling for dust control is subsidiary to the various bid items. 

Item 210:  Rolling 

Use a medium pneumatic roller meeting the requirements of Item 210 as directed.  This work is 
subsidiary to the various bid items.  On every asphalt shot, use a minimum of 3 pneumatic rollers 
or as directed.  Use approved rolling patterns.  Successive asphalt shots will not be allowed until 
acceptable rolling has been accomplished on the preceding asphalt shot. 

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. 
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General Notes 

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 
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: 
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General Notes 

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. 

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 (ACP).  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, ensure it meets 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 (PI) of 10 and a maximum Liquid Limit 
(LL) 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.
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General Notes 

Item 292:  Asphalt Treatment (Plant-Mixed) 

If using the iron ore topsoil as the primary aggregate, meaning 80 percent or more by weight of 
the total mixture, the requirements for the water susceptibility test are waived. 

Mixtures containing the iron ore topsoil are exempted from test methods Tex-217-F (Part I, 
separation of deleterious material and Part II, decantation test for coarse aggregate) and 
Tex-203-F (Sand Equivalent Test). 

Assume responsibility for proportioning the materials entering the asphalt mixture, regardless of 
the type of plant used. 

Furnish the mix designs for approval. 

Compact the courses to a minimum density of 95 percent of the maximum density as determined 
using test method Tex-126-E. 

Meet the following grading requirements: 

Sieve Percent Passing 
Size Grade 4 (Bondbreaker) 

1-3/4 in. - 
1 in. - 

1/2 in. 100 
No. 4 30 - 70 

No. 40 15 - 45 

Physical requirements are as follows: 

Maximum Plasticity Index (PI) = 8 
Maximum Liquid Limit (LL) = 35  
Maximum Wet Ball Mill = 50 (crushed stone) 
Maximum LA Abrasion = 50 (iron ore) 

If blending the materials, perform the Wet Ball Mill test for the composite aggregate. 

Form bituminous mix incorporating 3.5 to 7 percent asphaltic binder by dry weight. 

For nominal aggregate size less than 0.5 in., design the mix in accordance with test method 
Tex-204-F.   
If the layer thickness after placing is 1.25 in. or less, the bondbreaker is exempt from the in-place 
density control described in Section 292.4.5, “Compaction.” 

Item 360:  Concrete Pavement 

Where the pavement curb is left off for a later tie, provide the dowels or the tie bars as indicated 
on the paving detail sheets.  The dowel bars and tie bars are subsidiary to the various bid items. 
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General Notes 

Repair portions of the concrete pavement surfaces that are damaged while in a plastic state 
before that area receives permanent pavement markings and opens to traffic.  Perform repairs 
that are structurally equivalent to and cosmetically uniform with the adjacent undamaged areas. 
Do not repair by grouting onto the surface. 

On pavement widening, hand finishing in place of the longitudinal float will be permitted. 

Where existing pavement is widened with new pavement, place the new pavement a minimum of 
2 ft. wide. 

Equip the batching plants to proportion by weight, aggregates, and bulk cement, using approved 
proportioning devices and approved automatic scales. 

For mono curb, the curb height transitions will be paid at the contract unit price of the larger curb 
height in the transition.  The 2.5-in. laydown curbs for driveways will be paid at the unit price 
bid for the Item, “Conc Curb (Mono) (Ty II).” 

High-early strength cement may be used for frontage road and city street intersection 
construction. 

Do not use limestone dust of fracture as fine aggregate. 

If the concrete design requires greater than 5.5 sacks of cementitious material per cubic yard, 
obtain written approval.  If placing concrete pavement mixes from April 1 to October 31, 
inclusive, use Mix Design Option 1 as specified in Section 421.4.2.6.1. 

Perform saw cutting as shown on the plans in accordance with Section 360.4.10, “Sawing 
Joints.” This saw cutting is subsidiary to this bid Item. 

Complete the entire Fast Track concrete construction process, from the time the Fast Track Work 
Area is closed to traffic, to the time the Fast Track Work Area is opened to traffic.  The Fast 
Track operation includes, but is not limited to, traffic control, existing pavement and subgrade 
removal, preparation of subgrade, placement of steel, placement of Fast Track concrete 
pavement, cure time, striping, etc.  Perform work in the Fast Track Work Area in an expeditious 
manner, within the allowable time period for any area shown below: 

Fast Track Work Area  Allowable Duration 
1. IH 610 Travel Lane and Right shoulder Sta. 126+40.48 to Sta. 127+10.48: 2 weekend days
2. IH 610 Left Lane and shoulder Sta. 139+04.05 to Sta. 141+12.21: 2 weekend days

Failure to perform any Fast Track Work Area construction within the above time frames will be 
cause for the Engineer to require the Contractor to shut down all other construction operations to 
ensure all resources are directed toward the completion of the Fast Track operation.  This 
shutdown will remain in force until the Fast Track operation is complete.  Such a shutdown will 
not warrant additional time, time suspension, or any additional costs to the Department. 
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General Notes 

Unless otherwise directed in writing, provide High Early Strength (Class HES) concrete with a 
minimum average flexural strength of 425 psi or a minimum average compressive strength of 
3,000 psi in 16 hours. 

When directed in writing, open the pavement to traffic before the minimum requirements have 
been attained. 

When needed, place and remove forms in accordance with Section 360.4.5, except do not 
remove forms until at least 6 hours after concrete has been placed. The time for the form removal 
may be extended with the direction of the Engineer if weather or other conditions make it 
advisable. 

Sprinkling and rolling, required for the compaction of the rough subgrade in advance of fine 
grading are subsidiary to this Item.  Maintenance of a moist condition of the subgrade in advance 
of fine-grading and concrete is subsidiary work, as provided above. 

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.” 

Erect temporary signs when exit ramps are closed or moved to new locations during 
construction. 

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. 
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General Notes 

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. 

Coordinate and schedule the work with the appropriate Metro representative if requiring access 
to the High Occupancy Vehicle lanes. 

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. 

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. 
Do not reduce the existing number of lanes open to traffic except as shown on the following time 
schedule: 

One Lane Closure 
Day Daytime Closure 

Hours 
Nighttime Closure 

Hours 
Restricted Hours Subject 
to Lane Assessment Fee 

Monday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Tuesday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Wednesday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Thursday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Friday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Saturday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Sunday As approved by Area 
Engineer 

As approved by Area 
Engineer  

N/A 
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Full Closure (Ramps) 
Day Daytime Closure 

Hours 
Nighttime Closure 

Hours 
Restricted Hours Subject 
to Lane Assessment Fee 

Monday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Tuesday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Wednesday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Thursday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Friday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Saturday 09:00 AM – 03:00 PM 09:00 PM – 05:00 AM 05:00 AM – 09:00AM 
03:00 PM – 09:00 PM 

Sunday As approved by Area 
Engineer 

As approved by Area 
Engineer  

N/A 

The above times are approved for the traffic control conditions listed.  The Area Engineer may 
approve other closure times if traffic counts warrant.  The Area Engineer may reduce the above 
times for special events. 

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.

During construction, remove, cover, adjust, or replace overhead sign panels to correspond with 
each current traffic control phase.  The desirable size of letters for freeways is 10 in., the 
minimum is 8 in.  This work is subsidiary to Item 502. 

County:  Harris Sheet 8 

Highway:  IH 610 Control:  0271-15-099 

General Notes 

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. 

After satisfactory completion of tests, place the new lighting fixtures in operation. Final 
acceptance will be made after the fixtures operate satisfactorily for a minimum period of 14 days. 
The 14-day test period is included in the allowed working days.  

Assume responsibility for the new lighting fixtures during the test period. Make adjustments or 
repairs as required and repair defects or damage at no expense to the Department.  

Item 505:  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. 

In addition to the shadow vehicles with TMAs/TAs that are specified as being required on the 
TCP layout sheets for this project, provide additional shadow vehicles with TMAs/TAs as shown 
on the TCP Standard sheets.  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. 

Item 506:  Temporary Erosion, Sedimentation and Environmental Controls 

The use of hay bales is not permitted as Storm Water Pollution Prevention Plan (SWP3) 
measures. 

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. 

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. 
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General Notes 

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 and 
protect environmental resources. 
Immediately address chemical and hydrocarbon spills caused by the Contractor.  Keep a spill kit 
onsite. 

Item 512:  Portable Traffic Barrier 

Transport Standard Height Portable Traffic Barriers (including J-J Hook and Safety Shape) used 
for traffic handling from the Department’s stockpile located on the south side of IH 610 at Cedar 
Crest Blvd. (located across IH 610 from Long Drive). 

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

After completing the project, return Standard Height Portable Traffic Barriers (including J-J 
Hook and Single Slope) used for traffic handling, to the Department’s stockpile located on the 
south side of at IH 610 at Cedar Crest Blvd. (located across IH 610 from Long Drive).  After 
completing the project, return the associated Single Slope barrier connecting hardware to the area 
office or as directed. 

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. 

If placing the portable traffic barrier on pre-stressed concrete box beams with exposed 
reinforcing steel, protect the reinforcing steel by supporting the portable traffic barrier on 4 in. by 
4 in. timbers.  Place the timbers transversely and space them on 4 ft. centers.  The cost of the 
labor and materials to perform this work are subsidiary to the Item, “Portable Traffic Barrier.” 

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. 

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. 
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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 

Remove and assume ownership of unsalvageable metal beam guard fence rail elements and 
posts.  Transport and store any functional, salvageable rail elements, including steel posts, which 
are not reused in this project to the Area Office Maintenance yard or as directed, at no cost to the 
department.  

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 Continuously Reinforced Concrete Pavement (CRCP) mainlanes and direct connectors, use 
Surface Test Type B and Pay Adjustment Schedule 2.  For ramps use Surface Test Type A. 

For concrete or asphalt curb and gutter sections or frontage roads, use Surface Test Type B and 
Pay Adjustment Schedule 2 except for the outside lane.  Use Surface Test Type B and Pay 
Adjustment Schedule 3 for the outside lane. 

For Jointed Reinforced Concrete Pavement (JRCP), use Surface Test Type A. 

For all other roads (cross streets and intersections), use Surface Test Type A. 

Item 618:  Conduit  
Item 620:  Electrical Conductors 
Item 628:  Electrical Services 
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General Notes 

If the specifications for electrical items require UL-listed products, this means UL-listed or 
CSA-listed. 

Item 618:  Conduit 

When backfilling bore pits, ensure that the conduit is not damaged during installation or due to 
settling backfill material.  Compact select backfill in 3 equal lifts to the bottom of the conduit; or 
if using sand, place it 2 in. above the conduit.  Ensure backfill density is equal to that of the 
existing soil.  Prevent material from entering the conduit. 

Construct bore pits a minimum of 5 ft. from the edge of the base or pavement.  Close the bore pit 
holes overnight. 

Unless otherwise shown on the plans, install underground conduit a minimum of 24 in. deep.  
Install the conduit in accordance with the latest National Electrical Code (NEC) and applicable 
Department standard sheets.  Place conduit under driveways or roadways a minimum of 24 in. 
below the pavement surface. 

If using casing to place bored conduit, the casing is subsidiary to the conduit. 

If placing the conduit under existing pavement to reach the service poles, bore the conduit in 
place and extend it a minimum distance of 5 ft. beyond the edge of shoulder or the back of curb. 

Where PVC, duct cable, and HDPE conduit 1 in. and larger is allowed and installed per 
Department standards, provide a PVC elbow in place of the galvanized rigid metal elbow 
required by the Electrical Details standards.  Ensure the PVC elbow is of the same schedule 
rating as the conduit to which it is connected.  Use only a flat, high tensile strength polyester 
fiber pull tape to pull conductors through the PVC conduit system. 

Remove conductor and conduit to be abandoned to 1 ft. below the ground level.  This work is 
subsidiary to the various bid items. 

Do not use cast iron junction boxes in concrete traffic barriers and single slope traffic barriers.  
Use polymer concrete junction boxes as shown on standard sheet ED(4)-14.  Mount the junction 
boxes flush (+ 0 in., - 1/2 in.) with the concrete surface of the concrete barrier. 

Use materials from pre-qualified producers as shown on the Department’s Construction Division 
(CST) material producers list.  Check the latest links on the Department’s website for the list.  
The category is “Roadway Illumination and Electrical Supplies.”  The polymer concrete barrier 
box is subsidiary to Item 618, “Conduit.” 

Item 620:  Electrical Conductors 

Test each wire of each cable or conductor after installation.  Incomplete circuits or damage to the 
wire or the cable are cause for immediate rejection of the entire cable being tested.  Remove and 
replace the entire cable at no expense to the Department.  Also test the replacement cable after 
installation. 
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When pulling cables or conductors through the conduit, do not exceed the manufacturer’s 
recommended pulling tensions.  Lubricate the cables or conductors with a lubricant 
recommended by the cable manufacturer. 

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse 
holders as shown on the Department’s Construction Division (CST) material producers list.  
Check the latest link on the Department’s website for this list.  The category is “Roadway 
Illumination and Electrical Supplies.”  The fuse holder is shown on the list under Items 610 and 
620. Provide 10 Amp time delay fuses.

Ensure that circuits test clear of faults, grounds, and open circuits. 

Split bolt connectors are allowed only for splices on the grounding conductors. 

For electrical licensing and electrical certification requirements for this project, see Item 7 of the 
Standard Specifications and any applicable special provisions to Item 7. 

Item 623: Intelligent Transportation Systems Ground Boxes 

Record Global Positioning System (GPS) location data for each ground box installed as part of 
this item and provide the data to the Engineer. Consider the work to be a part of this item.  

Item 624:  Ground Boxes 

The ground box locations are approximate.  Alternate ground box locations may be used as 
directed, to avoid placing in sidewalks or driveways. 

Ground metal ground box covers.  Bond the ground box cover and ground conductors to a 
ground rod located in the ground box and to the system ground. 

Ground the existing metal ground box covers as shown on the latest standard sheet 
ED (4)-14. 

During construction and until project completion, provide personnel and equipment necessary to 
remove ground box lids for inspection.  Provide this assistance within 24 hours of notification. 

Construct concrete aprons in accordance with the latest standard sheet ED (4)-14.  Make the 
depth of the concrete apron the same as the depth of the ground box, except for Type 1 and Type 
2 ground boxes.  For Type 1 or Type 2 ground boxes, construct the concrete apron in accordance 
with details shown on the “Ground Box Details Installations” standard. 

Item 628:  Electrical Services 

Verify and coordinate the electrical service location with the engineering section of the 
appropriate utility district or company. 

Identify the electrical service pole with an address number assigned by the Utility Service 
Provider.  Provide 2-in. numerals visible from the highway.  Provide numbers cut out aluminum 
figures nailed to wood poles or painted figures on steel poles or service cabinets. 
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General Notes 

Item 636:  Signs  

The locations of sign panels on overhead structures are approximate.  Verify in the field before 
installing. 

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. 

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 signposts.  Store removed sign panels at the 
Contractor’s field office, to be picked up by the maintenance office.  This work is subsidiary to 
this item. 

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. 

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:  Retroreflectorized Pavement Markings 
Item   668:  Prefabricated Pavement Markings and Rumble Strips 

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

County:  Harris Sheet 8 

Highway:  IH 610 Control:  0271-15-099 

General Notes 

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 
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, “Retroreflectorized 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.  Do not use flail milling on grooved concrete or porous asphalt. 

L



County:  Harris Sheet 

Highway:  IH 610 Control:  0271-15-099 

General Notes 

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. 

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 730:  Roadside Mowing  
Item 734:  Litter Removal  
Item 735:  Debris Removal 
Item 738:  Cleaning and Sweeping Highways 

Mow areas of existing vegetation, collect and dispose of litter, and sweep the roadway within the 
project limits according to the following chart for the duration of the project or as directed.  This 
work is paid for under their respective bid items. 

Roadside Mowing Litter Removal Cleaning and Sweeping Highways 
3 cycles/year 12 cycles/year 12 cycles/year 

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 

275 Cement Treatment (Road-Mixed) 
For materials used as subgrade * 

 Cement 6 % by weight based on 
100 Lb. / Cu. Ft. subgrade 

SY 

TON 

292 Asphalt Treatment (Plant-Mixed) 
 Asphalt
 Aggregate

110 Lb. / Sq. Yd.-In. 
  5 % by weight 
95 % by weight 

TON 

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

8M



Estimate & Quantity Sheet
CONTROLLING PROJECT ID 0271-15-099 DISTRICT Houston COUNTY Harris

HIGHWAY IH 610

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

0271-15-099

TOTAL EST. TOTAL
FINAL

A00140315

Harris

IH 610

EST. FINAL

100-7002 PREPARING ROW STA 35.790 35.790
104-7001 REMOV CONC (PAV) SY 4,095.650 4,095.650
104-7005 REMOV CONC (MOWSTRIP) LF 532.680 532.680
104-7006 REMOV CONC (RIPRAP) SY 101.670 101.670
104-7016 REMOV CONC (CURB) LF 1,108.770 1,108.770
105-7007 RMV (7"-11") TRT/UNTRT BASE & ASPH PAV SY 3,064.160 3,064.160
105-7016 RMV (16"-20") TRT/UNTRT BASE & ASPH PAV SY 4,750.030 4,750.030
110-7001 EXCAV (ROADWAY) CY 5,793.000 5,793.000
132-7006 EMBANK (FNL)(DC)(TY C) CY 471.000 471.000
162-7002 BLOCK SODDING SY 6,159.410 6,159.410
162-7003 STRAW OR HAY MULCH SY 1,293.480 1,293.480
164-7005 BROADCAST SEED (TEMP_WARM) SY 61.590 61.590
164-7015 DRILL SEED (TEMP_WARM_COOL) SY 1,231.880 1,231.880
166-7001 FERTILIZER AC 1.540 1.540
168-7001 VEGETATIVE WATERING TGL 184.780 184.780
260-7001 LIME (COM OR QK)(SLURRY) OR QK(DRY) TON 162.060 162.060
260-7007 LIME TRT (EXIST MATL)(8") SY 12,004.310 12,004.310
276-7343 CEM TRT(PLNT MX)(CL N)(TY E)(GR 4)(6") SY 12,004.310 12,004.310
292-7006 ASPHALT TRT BASE (GR 2)(PG 64) TON 825.300 825.300
360-7008 CONC PVMT (CRCP) (14") SY 10,707.400 10,707.400
360-7079 CONC PVMT (CRCP)(FAST TRK) (15") SY 2,266.280 2,266.280
432-7013 RIPRAP (MOW STRIP)(4 IN) CY 45.030 45.030
450-7024 RAIL (TY SSTR) LF 60.000 60.000
500-7001 MOBILIZATION LS 1.000 1.000
502-7001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 11.000 11.000
503-7001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 20.000 20.000
505-7003 TMA (MOBILE OPERATION) DAY 20.000 20.000
506-7039 TEMP SEDMT CONT FENCE (INSTALL) LF 5,734.590 5,734.590
506-7041 TEMP SEDMT CONT FENCE (REMOVE) LF 5,734.590 5,734.590
506-7044 BIODEG EROSN CONT LOGS (INSTL) (12") LF 29.000 29.000
506-7046 BIODEG EROSN CONT LOGS (REMOVE) LF 29.000 29.000
508-7001 CONSTRUCTING DETOURS SY 1,078.000 1,078.000
512-7013 PORT CTB (DES SOURCE)(SGL SLP)(TY 1) LF 3,120.000 3,120.000
512-7025 PORT CTB (MOVE)(SGL SLP)(TY 1) LF 3,150.000 3,150.000
512-7037 PORT CTB (STKPL)(SGL SLP)(TY 1) LF 3,120.000 3,120.000
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Estimate & Quantity Sheet
CONTROLLING PROJECT ID 0271-15-099 DISTRICT Houston COUNTY Harris

HIGHWAY IH 610

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

0271-15-099

TOTAL EST. TOTAL
FINAL

A00140315

Harris

IH 610

EST. FINAL

512-7070 PORT CTB (CONNECTION HARDWARE) EA 205.000 205.000
529-7007 CONC CURB (MONO) (TY II) LF 1,106.910 1,106.910
540-7002 MTL W-BEAM GD FEN (STEEL POST) LF 525.000 525.000
540-7005 MTL BEAM GD FEN TRANS (THRIE-BEAM) EA 2.000 2.000
540-7015 DOWNSTREAM ANCHOR TERMINAL SECTION EA 1.000 1.000
542-7001 REMOVE METAL BEAM GUARD FENCE LF 532.680 532.680
542-7002 REMOVE TERMINAL ANCHOR SECTION EA 3.000 3.000
544-7001 GUARDRAIL END TREATMENT (INSTALL) EA 3.000 3.000
544-7003 GUARDRAIL END TREATMENT (REMOVE) EA 3.000 3.000
545-7002 CRASH CUSH ATTEN (MOVE & RESET) EA 3.000 3.000
545-7004 CRASH CUSH ATTEN (REMOVE) EA 4.000 4.000
545-7006 CRASH CUSH ATTEN (INSTL)(L)(N)(TL3) EA 4.000 4.000
618-7036 CONDT (PVC) (SCH 40) (3") LF 930.000 930.000
618-7055 CONDT (PVC) (SCH 80) (2") (BORE) LF 616.000 616.000
618-7061 CONDT (PVC) (SCH 80) (3") (BORE) LF 520.000 520.000
618-7090 CONDUIT (PREPARE) LF 4,900.000 4,900.000
620-7002 ELEC CONDR (NO.14) INSULATED LF 6,150.000 6,150.000
620-7007 ELEC CONDR (NO.8) BARE LF 620.000 620.000
620-7008 ELEC CONDR (NO.8) INSULATED LF 1,240.000 1,240.000
623-7002 ITS GND BOX(PCAST) TY 1 (243636)W/APRN EA 3.000 3.000
624-7008 GROUND BOX TY D (162922)W/APRON EA 2.000 2.000
636-7005 REPLACE EXISTING ALUMINUM SIGNS(TY G) SF 45.000 45.000
636-7006 REPLACE EXISTING ALUMINUM SIGNS(TY O) SF 747.000 747.000
644-7004 IN SM RD SN SUP&AM TY10BWG(1)SA(T) EA 2.000 2.000
644-7028 IN SM RD SN SUP&AM TYS80(1)SA(T) EA 1.000 1.000
658-7018 INSTL DEL ASSM (D-SW)SZ 1(BRF)GF2 EA 11.000 11.000
658-7036 INSTL DEL ASSM (D-SY)SZ 1(BRF)GF2 EA 4.000 4.000
662-7064 WK ZN PAV MRK REMOV (W)4"(SLD) LF 9,231.000 9,231.000
662-7072 WK ZN PAV MRK REMOV (W)8"(SLD) LF 3,981.000 3,981.000
662-7075 WK ZN PAV MRK REMOV (W)12"(SLD) LF 3,581.000 3,581.000
662-7097 WK ZN PAV MRK REMOV (Y)4"(SLD) LF 7,855.000 7,855.000
666-7236 RE PM TY III (W)(6")(SLD) LF 4,102.000 4,102.000
666-7237 RE PM TY III (W)(6")(BRK) LF 340.000 340.000
666-7238 RE PM TY III (W)(6")(DOT) LF 168.000 168.000
666-7239 RE PM TY III (W)(8")(SLD) LF 1,242.000 1,242.000
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Estimate & Quantity Sheet
CONTROLLING PROJECT ID 0271-15-099 DISTRICT Houston COUNTY Harris

HIGHWAY IH 610

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

  ALT      BID CODE     DESCRIPTION                                                 UNIT

0271-15-099

TOTAL EST. TOTAL
FINAL

A00140315

Harris

IH 610

EST. FINAL

666-7242 RE PM TY III (W)(12")(SLD) LF 2,797.000 2,797.000
666-7248 RE PM TY III (Y)(6")(SLD) LF 3,493.000 3,493.000
666-7262 RE PM TY III (BLK)(6")(SHADOW) LF 340.000 340.000
668-7091 PREFAB PM TY C (W)(ARROW) EA 5.000 5.000
668-7093 PREFAB PM TY C (W)(DBL ARROW) EA 2.000 2.000
668-7103 PREFAB PM TY C (W)(WORD) EA 6.000 6.000
668-7135 PREFAB PM TY C (MULTI)(SHIELD) EA 3.000 3.000
672-7006 REFL PAV MRKR TY II-C-R EA 216.000 216.000
677-7002 ELIM EXT PM & MRKS (6") LF 19,960.000 19,960.000
677-7004 ELIM EXT PM & MRKS (8") LF 4,617.000 4,617.000
677-7006 ELIM EXT PM & MRKS (12") LF 5,045.000 5,045.000
678-7002 PAV SURF PREP FOR MRK (6") LF 8,443.000 8,443.000
678-7004 PAV SURF PREP FOR MRK (8") LF 1,242.000 1,242.000
678-7006 PAV SURF PREP FOR MRK (12") LF 2,797.000 2,797.000
678-7009 PAV SURF PREP FOR MRK (ARROW) EA 5.000 5.000
678-7010 PAV SURF PREP FOR MRK (DBL ARROW) EA 2.000 2.000
678-7016 PAV SURF PREP FOR MRK (WORD) EA 6.000 6.000
678-7025 PAV SURF PREP FOR MRK (SHIELD) EA 3.000 3.000
730-7019 FULL - WIDTH MOWING CYC 3.000 3.000
734-7002 LITTER REMOVAL CYC 11.000 11.000
738-7092 CLEANING / SWEEPING (DIRECT CONNECTOR) CYC 11.000 11.000

6027-7006 FIBER OPTIC CBL(SINGLE-MODE)(144 FIBER) LF 6,430.000 6,430.000
18 LAW ENFORCEMENT: CONTRACTOR FORCE

ACCOUNT WORK (PART)
LS 1.000 1.000

SAFETY CONTINGENCY: CONTRACTOR FORCE
ACCOUNT WORK (PART)

LS 1.000 1.000

EROSION CONTROL MAINTENANCE:
CONTRACTOR FORCE ACCOUNT WORK (PART)

LS 1.000 1.000

DISTRICT COUNTY
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CODE DESCRIPTION 

7036 CONDT (PVC) {SCH 40) {3") 
7061 CONDT (PVC) (SCH 80) {3") (BORE) 
7090 CONDUIT {PREPARE) 
7002 ELECTRIC CON DR {#14) {INSULATED) 
7002 ITS GND BOX (POLY) TY 1 {243636) W/APRN 
7006 FIBER OPTIC CABLE (S/M) {144 FIBER) 

UNIT PAGE I PAGE 2 PAGE 3 

LF 930 0 0 
LF 520 0 0 
LF 450 2030 1630 
LF 1700 2030 1630 
EA 3 0 0 
LF 1930 2030 1630 

PAGE4 TOTAL 
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790 
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BARRICADE AND CONSTRUCTION <BC> STANDARD SHEETS GENERAL NOTES: 

1. The Barricade and Construction Standard Sheets CBC sheets> ore intended
to show typical examples for placement of temporary traffic control
devices, construction pavement markings, and typical work zone signs.
The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices'' CTMUTCDJ.

2. The development and design of the Traffic Control Pion (TCP) is the
responsibi I ity of the Engineer.

3. The Contractor may propose changes to the TCP that ore signed and sealed
by a I icensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes.

4. The Contractor is responsible for instol I ing and maintaining the traffic
control devices as shown in the plans. The Contractor may not move or change
the approximate location of any device without the approval of the Engineer.

5. Geometric design of lone shifts and detours should, when possible, meet the
opp I icoble design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials CAASHTO>,
"A Pol icy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

6. When projects abut, the Engineer(s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the 
adjacent project is completed first, the Contractor shol I erect the 
necessary warning signs as shown on these sheets, the TCP sheets or as 
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shol I be 
revised to show appropriate work zone distance. 

7. The Engineer may require dupl icote warning signs on the median side of
divided highways where median width wi I I permit and traffic volumes
justify the signing.

8. Al I signs shol I be constructed in accordance with the detoi Is found in the
"Standard Highway Sign Designs for Texas,'' latest edition. Sign detoi Is

not shown in this manual shol I be shown in the plans or the Engineer shol I
provide o detoi I to the Contractor before the sign is manufactured.

9. The temporary traffic control devices shown in the i I lustrotions of the
BC sheets ore examples. As necessary, the Engineer wi I I determine the most
appropriate traffic control devices to be used.

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ I imit signs ore required. CSJ I imit signs ore shown
on BCC2l. The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shol I be
erected in advance of the CSJ I imits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shol I be erected at or near the CSJ
I imits. For mobile operations, CSJ I imit signs ore not required.

11. Traffic control devices should be in place only while work is actually in
progress or o definite need exists.

12. The Engineer hos the final decision on the location of 011 traffic control
devices.

13. Inactive equipment and work vehicles, including workers' private vehicles
must be parked away from travel lanes. They should be as close to the
right-of-way I ine as possible, or located behind a barrier or guordroi 1,
or as approved by the Engineer.

WORKER SAFETY NOTES: 
1. Workers on foot who ore exposed to traffic or to construction equipment

within the right-of-way shol I wear high-visibi I ity safety apparel meeting 
the requirements of !SEA "American Notional Standard for High-Visibi I ity 
Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard 
performance for Closs 2 or 3 risk exposure. Closs 3 garments should be 
considered for high traffic volume work areas or night time work. 

2. Except in emergency situations, flogger stations shol I be i I luminoted
when flogging is used at night.

COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES 
1. Only pre-quo I ified products shol I be used. The "Compl iont Work Zone

Traffic Control Devices List" CCWZTCD> describes pre-quo I ified products
and their sources.

2. Work zone traffic control devices shol I be comp I iont with the Manual for
Assessing safety Hardware CMASH>.

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 

http://www.txdot.gov 

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST CCWZTCD) 

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) 

MATERIAL PRODUCER LIST CMPLJ 

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS>" 

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS <SHSDl 

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES <TMUTCDl 

TRAFFIC ENGINEERING STANDARD SHEETS 

SHEET 1 OF 12 
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TYPICAL LOCATION OF CROSSROAD SIGNS 

END 
ROAD WORK 

G20-2# 
<Optional 
see Note 
1 and 4> 

ROAD WORK 
¢, NEXT X MILES 
NEXT X MILES ct> 

G20·1oT 
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ROAD WORK 
¢, NEXT X MILES 
NEXT X MILES ct> 

G20-1aT <Optional 
see Note 
1 and 4l 

END 
ROAD WORK 

G20-2# 

# Moy be mounted on bock of "ROAD WORK AHEAD" CCW20-1Dl Si<Jn with approval of En<Jineer. 
<See note 2 below> 

1. The typical minimum signing on o crossroad approach should be o "ROAD WORK AHEAD" <CW20-1Dlsign and o 
IG20-2> "END ROAD WORK" sign, unless noted otherwise in plans. 

2, The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD CCW20-1Dl sign mounted bock ta bock 
with the reduced size 36" x 18" "END ROAD WORK"IG20-2> si(Jn on low volume crossroads <see Note 4 under 
"Typical Construction Warning Sign Size and Spacing"!. See the "Standard Highway Sign Designs for 

0 END 
* *G20-2bT WORK ZONE

INTERSECTED 
ROADWAY 

ROAD WORK GZO-l bTR NEXT X MILES ct> 

* *G20-9TP

* * R20-5T 

BEGIN 
WORK 
ZONE 

TRAFF IC 
FINES 

DOUBLE 
* * R20-5oTP .,::.":., 

IIIEl'IIHEIP 

G20-5T 

G20-6T 

T-INTERSECTION

1 Block - City 
1000'-1500'� 

80' 
BEGIN min. 

ROAD WORK 
NEXT X MILES 
- ...AOORESS 
CIJY 
STAIE 

COttTRACTOR 

CSJ LIMITS AT T-INTERSECTION 

**G20-9TP 

**RZO-ST 

BEGIN 
WORK 
ZONE 

TRAFF IC 
FINES 

DOUBLE 
* * R20-5oTP .::,":., 

ROAD WORK 

1000' -1500' - Hwy 
1 Block - City 

CSJ 
Limit 

END 
ROAD WORK 

G20-2 

Mll.1111111111 

¢, NEXT X MILES 
G20-1bTL 

X 

END 0 WORK ZONE G20-2bT * * 

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
1

'
5
'
6 

SIZE 
SPACING 

Sign Conventiona l Expressway/ Number 
or Series 

Rood Freeway 

Posted Sign,6 
Speed Spacing 

"X" 

cw20 4 

CW21 
CW22 4B" X 4B" 48" X 48" 

MPH Feet 
<Apprx,) 

30 120 

CW23 35 160 
CW25 40 240 

45 320 
CWl, CW2, 
CW7, CW8, 36" X 36" 48" X 48" 
CW9, CW11, 

50 400 
55 500 2 

CW14 60 600 2 

65 700 2 

CW3, CW4, 
CW5, CW6, 48" X 48" 48" X 48" 
CW8-3, 

70 800 2 

75 900 2 

CW10, CW12 80 1000 2 

* * 

Texas" manual far sign detoi Is. The Engineer may omit the advance warning signs on low volume 
crossroads. The Engineer wi 11 determine whether o rood is low volume as per TMUTCD Port 5. This 
information shal I be shown in the plans. 

3. Based an existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will 
be considered port of the minimum requirements. The Engineer/Inspector wi 11 determine the proper 
location and spacing of any sign not shown on the BC sheets, Traffic Control Pion sheets or the Work 
Zone Standard Sheets. 

1. The Engineer wi I I determine the types and location of any additional traffic control devices, 
such as o flogger ond accompanying signs, or other signs, that should be used when work is 
being performed at or near on intersection. 

* For typical sign spacings on divided highways, expressways and freeways, 
see Port 6 of the "Texas Manual on Uniform Traffic Control Devices" 
ITMUTCD> typical oppl ication diagrams or TCP Standard Sheets . 

,6 Minimum distance from worK area to first Advance Warning sign nearest the 
work area and/or distance between each additional sign. 

4, The "ROAD WORK NEXT X MILES"(G20-1oT>sign shol I be required at high volume crossroads to advise 
motorists of the length of construction in either direction from the intersection. The Engineer 
wi 11 determine whether o roadway is considered high volume. 

2. If construction closes the rood at a T-intersection, the Contractor shol I place the "CONTRACTOR 
NAME"IG20-6Tl sign behind the Type 3 Barricades for the rood closure <see BC<lOl also>. GENERAL NOTES 
The "ROAD WORK NEXT X MILES" left orrow<G20-1bTLl and "ROAD WORK NEXT X MILES" ri(Jht arrow 
<G20-1bTRl" signs shol I be replaced by the detour signing cal led for in the plans. 

1. Special or larger size signs may be used as necessary. 

5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 
6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in 

the plans or as determined by the Engineer/Inspector, shol I be in place . 

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS 
SAt.PLE LAYOUT OF SIGNING FOR WORK BEGINNING AT 

WORK 
AREA 

3X 

* *G20-5T 

**G20-6T 

Type 3 Barricade or 
channelizing devices 

BEGIN 
ROAD WORK CW1-4L llXT X MILES 

3X Channelizing c
s 

• • 
Devices J L,m,t 

� 
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional � 
"ROAD WORK AHEAD"CCW20-1Dlsi(JnS are placed in advance of these work areas to remind drivers they are still G20-2 ** 
within the project limits. See the applicable TCP sheets for exact location and spacing of si(JnS and 
channelizing devices. 
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS 

**G20-9TP 
SPEED 
LIMIT **R20-5T 

X 

BEGIN 
WORK 
ZONE 

TRAFF IC 
FINES 

xx 
DOUBLE 

Type 3 
Barricade or 
chonnel izing 
devices 

R2-1 

X 

X 

� 

R2-1 
◊◊ 

◊ 

� 

Beginning of 
NO-PASSING 
I ine should 
coordinate 
with sign 
location 

STAY ALERT 

� 

X 
◄ � 

� 

OBEY 
WARNING 

SIGNS 
STATE LAW 

X 
� 

�r--=-7□ 
�G20-2bT ** 

SPEED 
LIMIT 

xx 
R2-1** 

� 

□ 

** 

◊ 

◊◊ 

2. Distance between signs should be increased as required to hove 1500 feet 
advance worn i ng. 

THE CSJ LIMITS 

3. Distance between signs should be increased as required to hove 1/2 mi le 
or more advance worn i ng. 

* *G20-9TP BEGIN 
WORK 
ZONE 

TRAFFIC 
STAY ALERT OBEY 

4. 36" x 36" "ROAD WORK AHEAD" <CW20-1Dlsigns may be used on low volume 
crossroads at the discretion of the Engineer as per TMUTCD Part 5. See 
Note 2 under "Typical Location of Crossroad Signs". 

**R20-5T FINES WARNING 
DOUBLE � SIGNS 5. Only diamond shaped warning sign sizes are indicated. 

STATE LAW 

R20-3T** 

X 

6. See sign size I isting in "TMUTCD", Si<Jn Appendix or the "Standard Highway 
Sign Designs for Texas" manual for complete I ist of avai I able sign design 
sizes. 

� � � � 

NOTES 

The Contractor shol I determine the appropriate distance 
to be placed on the G20-1 series signs and "BEGIN ROAD 
WORK NEXT X MILES" IG20-5Tlsign for each specific project, 
This distance shol I replace the "X" and shol I be rounded 
to the nearest whole mi le with the opprovol of the Engineer. 
No dee imo Is sho I I be used. 

LEGEND 

1-----i Type 3 Barricade 

000 Channelizing Devices 

..a. Sign 

See Typica l Construction 

X 
Warning Sign Size and 
Spacing chart or the 
TMUTCD for sign 
spacing requirements. 
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The "BEGIN WORK ZONE" (G20-9TPI ond " END WORK ZONE" (G20-2bTl ._ ________________ �_S_ta_n_d_arcl _ _. 

shol I be used as shown on the sample layout when advance 
signs ore required outside the CSJ Limits. They i nform the 
motorist of entering or leaving a port of the work zone 
lying outside the CSJ Limits where traffic fin es moy double 
if workers ore present. 

CSJ I imit signi ng is required for highway construction and 
maintenance work, with the exception of mobile operations. 

Area for placement of "ROAD WORK AHEAD" <CW20-1Dlsign 
ond other si(Jns or devices os col led for on the Traffic 
Contra I PI on. 

Contractor wi I I instol I o regulatory speed I imit sign ot 
the end of the work zone. 
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS 

Signing shown for 
one direction only. 

See BC<2J for 
odditionol advonce 

signing. 

�,�.",s 

Work zone speed I imits shol I be regulatory, estobl ished in accordance with the "Procedures for Estobl ishing Speed Zones," 
and approved by the Texas Transportation Conmission, or by City Ordinance wnen within Incorporated City Limits. 

Reduced 

of work 

posted in the vicinity speeds should only be 
activity and not throughout the entire project. 

Regulatory work zone 

or covered during 

speed signs <R2-1) shol I be removed 

periods when they ore not needed. 

-----------< �=============================::::-;::;--------------=::::::::=========================l 

p 

(750' - 1500') 

SPEED 
LIMIT 

70 R2-1 

GUIDANCE FOR USE: 

p 

WORK 
ZONE 

SPEED 
LIMIT 

60 

See General 
Note 4 

G20-5oP 

R2-1 

LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS 

This type of work zone speed limit should be included on the design of 
the traffic control plans when restricted geometrics with a lower design 
speed are present in the work zone and modification of the geometrics to 
a higher design speed is not feasible . 

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 
above, should be posted and visible to the motorist when work activity is present. 
Work activity may also be defined os a change in the roodwoy that requires 
a reduced speed for motorists ta safely negotiate the work area, including: 

al rough road or damaged pavement surface 
bl substantial alteration of roadway geometrics !diversions> 
cl construction detours 
dl grade 
el width 
fl other conditions readily apparent to the driver 

As long as any of these conditions exist, the work zone speed limit signs 
should remain in place. 

SHORT TERM WORK ZONE SPEED LIMITS 
This type of work zone speed limit may be included on the design of 
the traffic control plans when workers or equipment are not behind concrete 
barrier, when work activity is within 10 feet of the traveled way or actually 
in the traveled way. 

Short Term Work Zane Speed Limit signs should be posted and visible to the 
motorists only when work activity is present. When work activity is not 
present, signs shal I be removed or covered. 
<See Removing or Covering on BC!4ll. 

WORK 
ZONE 

SPEED 
LIMIT 

60 

G20-5aP 

R2-1 

p 

� 
See General Note 4 

\ 

SPEED 
LIMIT 

70 

GENERAL NOTES 

p 

(750' - 1500') 

WORK 
ZONE 

R2-1 SPEED 
LIMIT 

60 

1. Regulatory work zone speed I imits should be used only for sections of construction
projects where speed control is of major importance .

2. Regulatory work zone speed I imit signs shal I be placed on supports at a 7 foot minimum
mount i ng height.

3. Speed zone signs are i I lustrated for one direction of travel and are normally posted
for each direction of travel.

4, Frequency of work zone speed limit signs should be: 
40 mph and greater 0.2 to 2 miles 
35 mph and less 0.2 to 1 mile 

5. Regulatory speed limit signs shal I have black legend and border on a white reflective
background ( See "Ref I ect i ve Sheet i ng" on BC ( 4)) .

6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"!CW3-5lsign,
"WORK ZONE" !G20-5aPl plaque and the "SPEED LIMIT" !R2-1 lsigns shal I not be paid for
directly, but shal I be considered subsidiary to Item 502.

7. Turning signs from view, laying signs over or down wi I I not be al lowed, unless as
otherwise noted under "REMOVING OR COVERING" on BC!4l.

8. Techniques that may help reduce traffic speeds include but are not I imited to:
A. Law enforcement.
B. Flogger stationed next to sign.
C. Portable changeable message sign !PCMS>.
D. Low-power !drone> radar transmitter.
E. Speed monitor trailers or signs.

9. Speeds shown on details above are for ii lustration only.
Work Zone Speed Limits should only be posted as approved for each project.

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form �1204 in the TxDOT e-form system.

Signing shown for 
one direction only, 

See BCl2l for 
additional advance 

signing. 

CSJ 

/
LIMITS 

-l--

See Generol 
Note 4 

G20-5oP 

R2-1 

WORK SPEED 
LIMIT ZONE G20-5oP 

70 SPEED 
LIMIT 

60 
R2-1 
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 

min. 
mox. � 6' or 

� greater 

iS-Zk20ij 
Poved 

shoulder 

0 
'5 
u 

_J 

7, 0' 

IT TI r· 
min. 
mox. 

* When placing skid supports on unlevel ground, the leg post lengths nust be odjusted so the sign appears straight and plunb. 
Objects shol I NOT be ploced under skids os o meons of leveling. 

* * When ploques ore placed on duol-leg supports, they shOuld be ottoched to the upright nearest the trovel lane. 
Supplementol ploques (odvisory or distoncel should not cover the surfoce of the porent sign. 

ATTACHMENT FOR SIGN SUPPORTS 

ir���fj(C 
fj�[E� 

[D)(O)��[,[E 

protrude 

above sign 

Support 

ShOI I not 

protrude 

above sign 

Sign supports shal I 
extend more thon 

1/2 woy up the 

back of the sign 

substrote. 
FRONT ELEVATION 
Wood, meto I or 

Fiber Reinforced Plostic 

Splicing errbedded perforated squore metol tubing in order to extend post 

height will only be allowed when the splice is mode using four bolts, two 

obove ond two below the spice point. Splice nust be located entirely behind 
the sign substrate, not near the base of the support. Splice insert lengths 

should be at least 5 times naninal post size, centered on the splice and 
of at least the sane gauge material. 

\
OR 

SIDE ELEVATION 
Wood 

Attoctment to wooden supports 
wil I be by bolts and nuts 
or screws. Use TxDOT's or 

manufacturer's rec011111ended 
procedures for attaching sign 
substrates to other types of 

sign supports 

Noi IS ShOI I NOT 
be O11owed. 

Each sign 
Sha I I be attached 

directly to the sign 
supp0rt. Multiple 
signs shol I not be 

joined or spliced by 
any means. Wood 

supp0rts shall not be 
extended or repaired 

by splicing or 
other means. 

min. 

STOP/SLOW PADDLES 
1. STOP/SLOW peddles ore the primary method to control troffic

by floggers. The STOP/SLOW poddle size should be 24" x 24". 

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 
WITHIN THE PROJECT LIMITS 

2. STOP/SLOW peddles shal I be retroreflectorized when used at night. 
3. STOP/SLOW peddles moy be ottoched to o stoff with o minimum 

length of 6' to the bottan of the sign, 
4. Any I ights incorporated into the STOP or SLOW paddle faces 

shol I only be as specificol ly described in Section 6E. 03 
Hand Signaling Devices in the TMUTCD. 

BockQl"'OUnd - Red 
Leoend & Border - ffn i te 

[8 
k-- 24" � 

BockQr'o....,d - Or'onoe 
Legend & Border - Black 

1. Permanent signs are used to give notice of troffic laws or regulations, cal I 
attention to conditions that are potentially hazardous to traffic operations, 
show route des i gnot ions, dest i notions, directions, di stances, services, points 

of interest, and other geographicol, recreotionol, specific service <LOCO>, or 
cultural information. Drivers proceeding through a work zone need the sane, 
if not better route c;iuidonce as normol ly installed on a roodway without 

construction. 
2. When permanent regulatory or worning signs conflict with work zone conditions, 

remove or cover the permanent signs unt i I the permonent s i c;in messoge matches 

the roadwoy condition. For detai IS for covering lorge guide signs see the 

TS-CD standard. 
3. When existing permanent signs are moved and relocated due to construction 

pUrposes, they shal I be visible to motorists ot 011 times. 
4. If existinc;i signs ore to be relocated on their oric;iinal supports, they shall be 

installed on crashworthy bases as shown on the SMD Standard sheets. The signs 

shal I meet the required mounting heights shown on the BC Sheets or the SMD 
Stondards. This work should be poid for under the appropriate poy item for
relocatinc;i existinc;i signs. 

5. If permanent sic;ins are to be removed and relocated usinc;i temporary supports, 
SHEET I NG REQUIREMENTS (WHEN USED AT NIGHT> the Contractor sha 11 use crashworthy supports as shown on the BC standard sheets, 

USAGE COLOR 
BACKGROUND RED 

SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD I ist. The sic;ins shal I meet the required mountinc;i 
heights shown on the BC, or the SMD standard sheets during construction. This work 

TYPE B OR C SHEETING shOuld be poid for under the oppropriote pay item for relocoting existing signs. 

GEt.lERAL ltOTES FOR IORK ZOtilE SI Gt.IS 

1, Controctor shol I instol I ond mointoin signs in o stroight ond plumb condition and/or as directed by the Engineer. 
2. Wooden sign posts shol I be painted white. 
3. Borricodes shal I NOT be used as sign supports. 
4. Al I signs shOI I be installed in accordance with the plans or as directed by the Engineer. Signs shol I be used to regulote, warn, ond 

guide the traveling pub I ic sofely through the work zone. 
5. The Contractor moy furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" <SHSD>. The 

Engineer/Inspector moy require the Controctar to furnish other work zone signs that are shown in the TMUTCD but moy have been anitted 
fran the plans. Any variation in the plans shal I be documented by written agreement between the Engineer and the Contractor's 

Responsible Person. Al I changes nust be documented in writing before being implemented. This can include documenting the changes in 

the Inspector's TxDOT diary ond hoving both the Inspector ond Cantroctar initiol and dote the ogreed upon chonges. 
6. The Contractor shal I furnish sign supports I isted in the "Canpl iant Work Zone Traffic Control Device List" <CWZTCD> for smoII roadside 

signs. Supports for temporary large roadside signs shal I meet the requirements detailed on the Temporary Large Roadside Signs <TLRSl 
standard sheets. The Contractor shal I install the sign support in accordance with the manufacturer's recommendations. If there is a Question 

regarding instal lotion procedures, the Contractor shall furnish the Engineer a copy of the manufacturer's instal lotion recommendations so 

the Engineer can verify the correct procedures ore being fol lowed . 
7. The Contractor is responsible for instal I ing signs on approved supports and replacing signs with damaged or cracked substrates and/or 

damaged or marred reflective sheeting os directed by the Engineer/Inspector. 
8. Identification markings moy be shewn only on the bock of the sign substrate. The moximun height of letters ond/or canpony logos used 

for identification shal I be 1 inch, 
9. The Contractor shal I replace damaged wood posts. New or damaged wood sign posts shal I not be spliced. 
DURATlOt:f OF ftORK las geflne9 RY tne -,,,cos yg,yo1 on uniform Traffic Control Qeylces· Port §I 
1. The types of sic;in supports, sic;in mountinc;i heic;iht, the size of sic;ins, and the type of sic;in substrates can vary based on the type of 

work beinc;i performed. The Engineer is responsible for selecting the appropriote size sign for the type of work being performed. The 

Contractor is responsible for ensurinc;i the sic;in support, sic;in mountinc;i heic;iht and substrate meets manufacturer's recommendations in 

regard to croshworthiness ond duration of work requirements. 
a. Long-term stationary - work that occupies o location more thon 3 doys. 
b. Intermediate-term stationary - work that occupies o location more than one day I ight period up to 3 doys, or nighttime work losting 

more thon one hour. 
c. Short-term stationery - daytime work that occupies o location for more than 1 hour in a single doyl ight period. 
d. Short, durotion - work that occupies a locotion up to 1 hour. 
e. Mobile - work that moves continuously or intermittently <stopping for up to approximately 15 minutes. l 

SIGN MOI.JtTING HEIGHT 
1. The bottan of Long -term/Intermediate-term signs shal I be at least 7 feet, but not more than 9 feet, above the paved surface, except 

as shown for supplemental plaques mounted below other sic;ins. 
2. The bottan of Short-term/Short Durotion signs shal I be a minimun of 1 foot above the pavement surfoce but no more thon 2 feet above 

3. rn�g�rn��l ntermediate-term Signs may be used in I ieu of Short-term/Short Duration signing. 
4, Short-term/Short Duration sic;ins shol I be used only during day I ic;iht ond shal I be removed at the end of the workday or raised to 

appropriate Long-term/Intermediate sic;in heic;iht. 
5. Regu I otory signs sha I I be mounted ot I east 7 feet, but not more than 9 feet, above the paved surface rec;iard I ess of work durot ion. 

SIZE OF SI GNs 
1, The Contractor shal I furnish the sic;in sizes shown on BC 12> unless otherwise shown in the plons or as directed by the Engineer. 
SlGN suesTRUES 
1. The Contractor shal I ensure the sign substrate is installed in accordance with the manufacturer's recommendations for the type of sign 

support thot is beinc;i used. The CWZTCD I ists each substrate that con be used on the different types and models of sic;in supports. 
2. "Mesh" type materials are NOT an approved sign substrate, regardless of the tic;ihtness of the weave. 
3. Al I wooden individual sign pone ls fobricoted fran 2 or more pieces shal I hove one or more plywood cleat, 1/2" thick by 6" wide, 

fostened to the back of the sign and extendinc;i fully across the sic;in. The cleat shal I be attached to the back of the sic;in using wood 
screws thot do not penetrate the face of the sign panel. The screws shol I be placed on both sides of the splice ond spoced ot 6" 
centers. The Engineer moy approve other methods of splicinc;i the sign foce. 

REFLECTIVE SHEETlt.lG 

1. Al I sic;ins shal I be retroreflective and constructed of sheetinc;i meetinc;i the color and retro-reflectivity requirements of DMS-8300 

for rigid signs or DMS-8310 for roII-up signs. The web oddress for OMS specifications is shown on BC!ll, 
2. White sheetinc;i, meetinc;i the requirements of DMS-8300 Type A, shal I be used for sic;ins with a white backc;iround. 
3. Oronge Sheetinc;i, meetinc;i the requirements of DMS-8300 Type BFL or Type CFL• Shal I be used for rigid signs with oranc;ie bockgrounds. 
SlGN LETTERS 
1, Al I sic;in letters and numbers shal I be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway 

Administrotion !FHWA> ond as pub I ished in the "Standard Hic;ihway Sign Desic;in for Texas" manual. Sic;ins, letters ond numbers Sha I I be of 

first class workmanship in accordance with Deportment Standards ond Specifications. 
REWVING OR COVERING 

1, When sign messages moy be confusing or do not apply, the signs shal I be removed or completely covered. 
2. Long-term stotionary or intermediate stationery signs instol led on square metal tubinc;i moy be turned away from traffic 90 degrees when 

the sign message is not applicable. This technique moy not be used for sic;ins installed in the median of divided hiCJhways or near any 
inter sect ions where the sign moy be seen fran approach i nc;i troff i c. 

3. Signs instol led on wooden skids shol I not be turned at 90 degree angles to the roadway. These signs should be removed or completely 
covered when not required. 

4. When sic;ins are covered, the material used shal I be opaque, such as heavy mi I black plastic, or other materials which wi 11 cover the 

entire sic;in face and maintain their opaque properties under autanobi le head I ic;ihts at nic;iht, withOut damac;iinc;i the sic;in sheeting. 
5. Bur I op sha I I NOT be used to cover signs. 
6. Duct tape or other adhesive material shal I NOT be affixed to a sic;in face. 
7. Signs and onchor stubs shal I be removed ond holes bockfi I led upon canpletion of work. 
SIGN SUPPORT WEIGHTS SHEET 4 OF 12 
1. 

2. 

3. 

Where sic;in supports require the use of weights to keep fran turning over, the use 

of sandbags with dry, cohesionless sand should be used. 
The sondbags wi 11 be tied Shut to keep the sond fran spi 11 ing and to mointoin a 

constant weight, 
Rock, concrete, iron, steel or other solid objects shall not be permitted 
for use as sic;in support weic;ihts. 

�-
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

4, 

5. 

6. 

7. 

8. 

Sandboc;is should weigh a minimun of 35 lbs ond a moximun of 50 lbs. 
Sandbogs shol I be mode of o durable moteriol that tears upon vehiculor 
impact. Rubber !such as tire inner tubes> Sholl NOT be used. 
Rubber bal losts designed for channelizing devices should not be used for 
bol lost on portoble sign supports. Sign supports designed and manufactured 
with rubber bases moy be used when shown on the CWZTCD I ist. 
Sandbogs shol I only be placed along or loid over the base supports of the 

troff i c contra I device and sha I I not be suspended above ground I eve I or 
hunc;i with rope, wire, chains or other fasteners. Sandboc;is shol I be placed 
along the length of the skids to weigh down the sic;in support. 
Sandbogs ShO I I NOT be p I oced under the Skid ond ShO I I not be used to I eve I 
sign supports placed on slopes. 

BARRICADE AND CONSTRUCTION 

TEMPORARY SIGN NOTES 

BC<'l>-21 
FILE: bc-21. dgn DN: TxD0T "' TxD0T DW: TxD0T °" TxD0T 

BACKGROUND ORANGE TYPE B,. OR Cn SHEETING 6. Any sign or troffic control device that is struck or damaged by the Controctor FLAGS Otil SIGNS ©TxD0T November 2002 CONT SECT JOB HIGHWAY 

REVISIONS LEGEND 8c BORDER WHITE TYPE B OR c SHEETING or hiS/her construction equipment shal I be reploced as soon as possible by the 1. Flags moy be used to drow attention to warning signs. When used, the flag shol I 
9-07 8-14 DIST COUNTY SHEET NO. LEGEND 8c BORDER BLACK �� ACR YLIC NON-REFLECTIVE FILM 

Contractor to ensure proper c;iuidance for the motorists. This will be subsidiary be 16 inches square or Iorger and shall be orange or fluorescent red-oronge in 
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30"

40"

27"

36"

24"

2x6

2x4 x 40"

72"

2x6

Front Side

Top

   that can be used for each approved sign support.

   See the CWZTCD for the type of sign substrate

   NOT be allowed. Posts shall be painted white.

   Wood sign posts MUST be one piece. Splicing will

   See BC(4) for definition of "Work Duration."

post

wood

4x4

sign face

21 sq. ft. of

Maximum

block

4x4

requirement

height

for sign

See BC(4)

   This will be considered subsidiary to Item 502.

   foundations shall be removed from the project site.

3. When project is completed, all sign supports and

   CWZTCD List.

   7 ft. circle, except for specific materials noted on the

2. No more than 2 sign posts shall be placed within a

   connection.

   lag screws must be used on every joint for final

   supports, but 3/8"  bolts with nuts or 3/8" x 3 1/2"

1. Nails may be used in the assembly of wooden sign 

GENERAL NOTES

Front

post

wood

4x4

requirement

height

for sign

See BC(4)

sign face

12 sq. ft. of

Maximum 24"

60"

2x6

2x6

Top

block

4x4

skid

2x6

additional stability.

be increased for

Length of skids may

24" 2x4 brace

4x4 block4x4 block

Side

screws

(min.) lag

or 3/8" x 3 1/2"

3/8" bolts w/nuts

LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS

SKID MOUNTED WOOD SIGN SUPPORTS
PERFORATED SQUARE METAL TUBING

GROUND MOUNTED SIGN SUPPORTS

Two post installations can be used for larger signs.

The maximum sign square footage shall adhere to the manufacturer's recommendation.

Refer to the CWZTCD and the manufacturer's installation procedure for each type sign support.

4" max.

Gr
ou

nd
 s

ur
fa

ce

WING CHANNEL

Post

Sign

Post

Base

for embedment.

See the CWZTCD

48"

5'

square tubing

or 1 3/4" x 1 3/4"

with 5/16" holes

1 3/4" galv. round

(DO NOT SPLICE)

12 ga post

1 3/4" x 1 3/4" x 11 foot

CWZTCD LIST.  SEE BC(1) FOR WEBSITE LOCATION.

AND SHORT TERM SUPPORTS CAN BE FOUND ON THE

MORE DETAILS OF APPROVED LONG/INTERMEDIATE 

WEDGE ANCHORS

1
7
 
1
/
2
"

2
0
 
1
/
2
"5 BOLT (TYP.)

3/8" X 4-1/2 gr. 

3"

telescopes into sleeve

(hole to hole) 12 ga. support

1 3/4 " x 1 3/4 " x 129" 

tubing diagonal brace

to hole) 12 ga. square perforated 

1 3/4 " x 1 3/4 " x 52" (hole

tubing cross brace

to hole) 12 ga. square perforated 

1 3/4 " x 1 3/4 " x 32" (hole

2
0
 
1
/
2
"

above  pavement

provide 7' height

telescope to

Upright must

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

(Direct Embedment)

OPTION 1

max.

4"

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

weak soils.

55" min. in

strong soils,

34" min. in

(Anchor Stub)

OPTION 2

post)

than sign

(1/4" larger

Anchor Stub

desirable

9"
max.

4"

Gr
ou

nd
 s

ur
fa

ce

Post

Sign

post) x 18"

than sign

(1/2" larger

sleeve

reinforcing

Optional

18"

weak soils.

55" min. in

strong soils,

34" min. in

(Anchor Stub and Reinforcing Sleeve))

OPTION 3

post)

than sign

(1/4" larger

Anchor Stub

desirable

9"

bolted anchor
Lap-splice/base 

minimum

48"

sign only

thinwall plastic

10mm extruded

9 sq. ft. or less-

1/2" plywood is allowed.

the CWZTCD, except 5/8" plywood.

substrate listed in section J.2.d of 

16 sq. ft. or less of any rigid sign 

OTHER DESIGNS

"Traffic Engineering Standard Sheets" on BC(1)).

if approved by the Engineer. (See web address for 

face.  They may be set in concrete or in sturdy soils

sign supports for signs up to 10 square feet of sign 

on the SMD Standard Sheets may be used as temporary 

Both steel and plastic Wedge Anchor Systems as shown 

8
4
"

4
1
"

2
1
"

1
3
1
 
1
/
2
 
"

4"

sign panel and supports

(2 per support) joining

   3/8" x 3" gr. 5 bolt

FILE:

REVISIONS

C TxDOT

                           

                           

                      

                      

 bc-21.dgn  

November 2002 

9-07

36"
match sideslope

needed to

pin at angle

weld starts here

weldhere

starts 

weld

back fill puddle.

weld, do not

directions. Minimum 

going in opposite 

opposite sides

Welds to start on

48"

2"

Side View

upright

12 ga. 

2" x 2" x

2.5'

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS

 7/16"

32'
SINGLE LEG BASE

5'

weld TYPICAL SIGN SUPPORT

BARRICADE AND CONSTRUCTION

SHEET 5 OF 12

BC(5)-21  

8-14

                      

Standard
Division
Safety
Traffic

 5 bolt

   3/8 " X 3" gr. 

 

60"

3"

around tubing

Completely welded

8
 
1
/
2
"

welded to skid

tubing sleeve 

perforated 

12 ga. square

(hole to hole)

2" x 2" x 8"

tubing upright 

perforated

12 ga. square

(hole to hole)

1 3/4 " x 1 3/4 " x 129" 

tubing skid

12 ga. perforated 

(hole to hole)

2" x 2" x 59"

* LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 5-21

post

wood

4x4
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I
WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS 

I BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC 

PORTABLE CHANGEABLE MESSAGE SIGNS 

1. The Engineer/ Inspector sho I I approve a I I messages used on portol>le 
chongeol> I e message signs <PCMSJ. 

2 . Messages on PCMS should contain no more thon 8 words <ol>out four to 
eight characters per word), not including simple words such os "TO," 
"FOR, " "AT, " etc, 

3. Messages shOuld consist of a single phose, or two phases that 
alternate. Three-phose messages ore not al lowed. Eoch phase of the 
message should convey o single thought, and must Ile understood l>y 
itself. 

4. Use the word "EXIT" to refer to on exit romp on o freeway; i.e., 
"EXIT CLOSED." Do not use the term "RAMP." 

5. Always use the route or interstate designation <IH, US, SH, FM> 
along with the nunt>er when referring to a roodwoy, 

6 . When in use, the t>ottom of a stationary PCMS message ponel shOuld be 
a minimum 7 feet above the roadway, where possible. 

7. The message term "WEEKEND" shou Id Ile used on I y if the work is to 
start on Saturday morning ond end by Sunday evening ot midnight, 
Actual doys ond hours of worK should be displayed on the PCMS if worK 
is to begin on Friday evening ond/or continue into Monday morning. 

8. The Engineer/Inspector moy select one of two options which ore ovoil-
able for displaying o two-phose message on a PCMS, Eoch phose moy Ile 
di sp I oyed for either four seconds eoch or for three seconds eoch. 

9. Do not "flosh" messages or words included in a message. The message 
shOuld Ile steady burn or continuous while displayed, 

10. Do not present redundant informot ion on o two-phose message; i.e., 
Keeping two I ines of the message the some ond changing the third I ine. 

11. Do not use the word "Denger" in message. 
12 . Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" 

on o PCMS. Drivers do not understand the message. 
13 • Do not display messages thot scro11 horizontol ly or verticol ly across 

the face of the sign. 
14. The fol lowing tol>le I ists ol>l>revioted words ond two·word phrases that 

ore acceptable for use on o PCMS. Both words in o phrase must Ile 
displayed together. Words or phrases not on this I ist should not Ile 
01>1>revioted, unless shown in the TMUTCD. 

15. PCMS character height should Ile ot least 18 inches for troi ler mounted 
units. They should Ile visible from ot least 1/2 <.5> mile ond the text 
shOuld Ile legible from at leost 600 feet at night ond 800 feet in 
doyl ight. Truck mounted units must hove a character height of 10 inches 
and must Ile legible from at leost 400 feet. 

16. Each I ine of text shou Id Ile centered on the message l>oord rather than 
left or right justified. 

17 . If disabled, the PCMS should default to on i I legible display that wi 11 
not alarm motorists and wil I only Ile used to alert workers that the 
PCMS hos malfunctioned. A pattern such as o series of horizontal solid 
bars is oppropr i ate. 

WORD OR PHRASE ABBREVIATION WORD OR PHRASE ABBREVIATION 

Access Rood ACCS RD Moior MAJ 
Alternate ALT Miles Ml 
Avenue AVE Miles Per Hour MPH 
Best Route BEST RTE Minor MNR 
Boulevard BLVD Mondov MON 
Bridoe BRDG Normal NORM 
Cannot CANT North N 
Center CTR Northbound <route> N 
Construction Parking CONST AHD PKING 
Ahead Rood RD 
CROSSING XING Rioht Lone RT LN 
Detour Route DETOUR RTE Soturdov SAT 
Do Not DONT Service Rood SERV RD 
East E Shoulder SHLDR 
Eastbound <route> E SI ippery SLIP 
Emeroency EMER South s 
Emergency Veh i c I e EMER VEH Southbound <routel s
Entrance Enter ENT Speed SPD 
Exoress Lone EXP LN Street ST 
Exoresswov EXPWY Sundov SUN 
XXXX Feet XXXX FT Telephone PHONE 
Foo Ahead FOG AHD Temporary TEMP 
Freewov FRWY FWY Thursday THURS 
Freewov BI ocKed FWY BLKD To Downtown TO DWNTN 
Friday FRI Traffic TRAF 
Hazardous Drivinq HAZ DRIVING Travelers TRVLRS Hazardous Mater i o I HAZMAT Tuesday TUES Hioh-Occuooncv HOV Time Minutes TIME MIN Vehicle 
Hiohwov HWY Upper Level UPR LEVEL 

Vehicles <s> VEH VEHS Hour<s> HR, HRS Wornino WARN Information INFO Wednesdov WED It Is ITS Weicht Limit WT LIMIT Junction JCT West w Left LFT Westbound <route> W Left Lone LFT LN Wet Pavement WET PVMT Lone Closed LN CLOSED Wi 11 Not WONT Lower Level LWR LEVEL 
Mo i ntenonce MAI NT 

Roadway 
desic;inotion • IH-nunoer, US-number, SH-nurtler, FM-nurtler 

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES 
(The Engineer may approve other messages not specificol ly covered here.> 

Phase 1 : Condition Lists Phase 2: Possible Component Lists 

Action to Toke/Effect on Travel Location Warning **Advance 
Rood/Lone/Romp Closure List Other Condition List List List List Notice List 

FREEWAY 

CLOSED 

X MILE 

ROAD 

CLOSED 

AT SH XXX 

ROAD 

CLSD AT 

FM XXXX 

RIGHT X 

LANES 

CLOSED 

CENTER 

LANE 

CLOSED 

NIGHT 

LANE 

CLOSURES 

VARIOUS 

LANES 

CLOSED 

EXIT 

CLOSED 

MALL 

DRIVEWAY 

CLOSED 

xxxxxxxx 

BLVD 

CLOSED 
* 

FRONTAGE 

ROAD 

CLOSED 

SHOULDER 

CLOSED 

XXX FT 

RIGHT LN 

CLOSED 

XXX FT 

RIGHT X 

LANES 

OPEN 

DAYTIME 

LANE 

CLOSURES 

I-XX SOUTH

EXIT

CLOSED

EXIT XXX 

CLOSED 

X MILE 

RIGHT LN 

TO BE 

CLOSED 

X LANES 

CLOSED 

TUE - FRI 

LANES SHIFT in 

ROADWORK ROAD MERGE 

XXX FT REPAIRS RIGHT 

XXXX FT 

FLAGGER LANE DETOUR 

XXXX FT NARROWS NEXT 

XXXX FT X EXITS 

RIGHT LN TWO-WAY USE 

NARROWS TRAFFIC EXIT XXX 

XXXX FT XX MILE 

MERGING CONST STAY ON 

TRAFFIC TRAFFIC US XXX 

XXXX FT XXX FT SOUTH 

LOOSE UNEVEN TRUCKS 

GRAVEL LANES USE 

XXXX FT XXXX FT US XXX N 

DETOUR ROUGH WATCH 

X MILE ROAD FOR 

XXXX FT TRUCKS 

ROADWORK ROADWORK EXPECT 

PAST NEXT DELAYS 

SH XXXX FRI-SUN 

BUMP US XXX REDUCE 

XXXX FT EXIT SPEED 

X MILES XXX FT 

TRAFFIC LANES USE 

SIGNAL SHIFT OTHER 

XXXX FT * ROUTES 

STAY 

Phase 1 must be used with STAY IN LANE in Phase 2. IN 

LANE 

FORM 

I 

AT 

I
SPEED TUE-FRI 

X LINES FM XXXX LIMIT XX AM-

RIGHT XX MPH X PM 

USE BEFORE MAXIMUM APR XX-

xxxxx RAILROAD SPEED xx 

RD EXIT CROSSING XX MPH X PM-X AM 

USE EXIT NEXT MINIMUM BEGINS 

I-XX X SPEED MONDAY 

NORTH MILES XX MPH 

USE PAST ADVISORY BEGINS 

I-XX E US XXX SPEED MAY XX 

TO I-XX N EXIT XX MPH 

WATCH xxxxxxx RIGHT MAY X-X 

FOR TO LANE XX PM 

TRUCKS xxxxxxx EXIT XX AM 

EXPECT US XXX USE NEXT 

DELAYS TO CAUTION FRI-SUN 

FM XXXX 

PREPARE DRIVE XX AM 

TO SAFELY TO 

STOP XX PM 

END DRIVE NEXT 

SHOULDER WITH TUE 

USE CARE AUG XX 

WATCH TONIGHT 

FOR XX PM-

WORKERS XX AM 

** See App I icot ion Guide Ii nes Note 6. 
* 

APPLICATIOIII GUIDELINES WORDING ALTERNATIVES 

1, On I y 1 or 2 phases ore to Ile used on a PCMS. 1. The words RIGHT, LEFT and ALL con Ile interchanged os appropriate. 
2. The 1st phase <or both> shou Id Ile se I ected from the 2. Roodwoy designations IH, US, SH, FM and LP con be interchanged os 

"Rood/Lone/Romp Closure List" and the "Other Condition List". oppropr i ate. 
3. A 2nd phase con Ile selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH ond SOUTH <or 01>1>reviotions E, W, N ond SJ con 

on Travel, Location, General Warning, or Advance Notice be i nterchonged as oppropr i ate. 
Phase Lists·. 4, Hi ghwoy names and numbers rep I aced os oppropr i ate. 

4, A Location Phase is necessary only if o distance or location 5. ROAD, HIGHWAY and FREEWAY con Ile interchanged as needed. 
is not included in the first phose selected. 6. AHEAD moy Ile used instead of distances if necessary. 

5. If two PCMS ore used in sequence, they must Ile separated by 7, FT and Ml, MILE and MILES interchanged as appropriate, 
a minimum of 1000 ft, Each PCMS shol I Ile I imited to two phases, 8. AT, BEFORE ond PAST interchanged as needed. 
and Shau Id Ile under stondol> I e by themse Ives. 9. Distances or AHEAD con Ile el iminoted from the message if 0 

6. For advance not ice, when the current dote is within seven days I ocot ion phase is used. 
of the actual worK dote, calendar days should Ile reploced with 
days of the weeK. Advance notification should typicol ly Ile for 
no more than one weeK prior to the worK. 

SHEET 6 OF 12 

*" 
Traffic 

PCMS SIGNS WITHIN THE R.O. W. SHALL BE BEHIND GUARDRAIL OR Safety 

CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transportation 
Division 

Standard 

PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE 
UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION 

OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION 
SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE 

FULL MATRIX PCMS SIGNS MESSAGE SIGN <PCMS> 
1. When Ful I Matrix PCMS signs ore used, the character height and legil>i I ity/visil>i I ity requirements shol I be maintained as I isted in Note 15 under "PORTABLE 

CHANGEABLE MESSAGE SIGNS" above. 
BC<6>-21 2. When symbo I signs, such as the "Flogger Symt>ol"CCW20-7l ore represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it 

shol I maintain the 1egi1>i I ity/visibi I ity requirement I isted above. FILE: bc-21.dgn oN, TxDOT I c,.fxDOT I ow, TxDOT I°" TxDOT 
3. When symbol signs ore represented grophico11y on the Ful I Matrix PCMS, they shol I only supplement the use of the static sign represented, and shol I not substitute ©TxDOT November 2002 CONT SECTI JOB HIGHWAY 

for, or replace that sign, REVISIONS I 
4, A ful I matrix PCMS moy Ile used to simulate o flashing arrow t>oord provided it meets the visil>i I ity, flash rote and dimming requirements on BC<7>, for the 9-07 8-14 DIST COUNTY I SHEET NO. 

some size arrow. 7-13 5-21 I 
___l_lJ_lJ_J 
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CONCRETE TRAFFIC BARRIER (CTB)

16"

DELINEATION OF END TREATMENTS

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

END TREATMENTS FOR

CTB'S USED

IN WORK ZONES

WARNING LIGHTS

1. Warning lights shall meet the requirements of the TMUTCD.

2. Warning lights shall NOT be installed on barricades.

3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control

   devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB".

5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices.      

6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning light manufacturer will

   certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights.

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series.

3. A series of sequential flashing warning lights placed on channelizing devices to form a merging taper may be used for delineation. If used,

   the successive flashing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in

   order to identify the desired vehicle path. The rate of flashing for each light shall be 65 flashes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lane

   changes, on lane closures, and on other similar conditions.

5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans.

6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel.

7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing.

1. A warning reflector or approved substitute may be mounted on a plastic drum as a substitute for a Type C, steady burn warning light at the

   discretion of the Contractor unless otherwise noted in the plans. 

2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums listed

   on the CWZTCD. 

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches.

4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. 

5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it

   attaches to the drum. 

6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for

7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized.

8. The warning reflector should be mounted on the side of the handle nearest approaching traffic.

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements.

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS

Reflectors

Barrier

 

 

 

 

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors

   shall be mounted in approximately the midsection of each section of CTB.

   An alternate mounting location is uniformly spaced at one end of each

   CTB. This will allow for attachment of a barrier grapple without

   damaging the reflector. The Barrier Reflector mounted on the side of

   the CTB shall be located directly below the reflector mounted on top of

   the barrier, as shown in the detail above.

4. Where CTB separates two-way traffic, three barrier reflectors shall be

   mounted on each section of CTB. The reflector unit on top shall have

   two yellow reflective faces (Bi-Directional)while the reflectors on each

   side of the barrier shall have one yellow reflective face, as shown in

   the detail above.

5. When CTB separates traffic traveling in the same direction, no barrier

   reflectors will be required on top of the CTB.

6. Barrier Reflector units shall be yellow or white in color to match

   the edgeline being supplemented. 

7. Maximum spacing of Barrier Reflectors is forty (40) feet.

8. Pavement markers or temporary flexible-reflective roadway marker tabs

   shall NOT be used as CTB delineation.

9. Attachment of Barrier Reflectors to CTB shall be per manufacturer's

   recommendations.

10.Missing or damaged Barrier Reflectors shall be replaced as directed

   by the Engineer.

11.Single slope barriers shall be delineated as shown on the above detail.

                                      

TRUCK-MOUNTED ATTENUATORS

Type C Warning Light or

approved substitute mounted on a

drum adjacent to the travel way.

4.  The Flashing Arrow Board should be able to display the following symbols:

    control devices that should be used in conjunction with the Flashing Arrow Board.

3.  The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic

    or work on shoulders unless the "CAUTION" display (see detail below) is used.

2.  Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions

    moving maintenance or construction activities on the travel lanes.

1.  The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow 

REQUIREMENTS

              C    48 x 96         15          1 mile

              B    30 x 60         13         3/4 mile

                                              MINIMUM

TRAFFIC BARRIER OR GUARDRAIL.

ARROW BOARD BEHIND CONCRETE 

RIGHT-OF-WAY OR PLACE THE 

THE ARROW BOARD  FROM THE 

WHEN NOT IN USE, REMOVE

shall be equipped with

automatic dimming devices.

Flashing Arrow Boards

devices placed perpendicular to traffic on the upstream side of traffic.

taper or merging taper, otherwise they shall be delineated with four (4) channelizing 

Arrow Boards may be located behind channelizing devices in place for a shoulder

ATTENTION

ALTERNATING DIAMOND CAUTION

DOUBLE ARROW

OR

4 CORNER CAUTION

 FLASHING ARROW BOARDS

16" tall plastic bracket

Barrier Reflector on

8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans.

7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside.

   DMS 8300-Type B or Type C.
30 square inches

reflective surface area of at least

or square.Must have a yellow

Warning reflector may be round

FL FL

   area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall

   not be used with signs manufactured with Type B  or C  Sheeting meeting the requirements of Departmental Material Specification DMS-8300. 
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and

   reflectivity requirements of DMS-8600. A list of prequalified Barrier

   Reflectors can be found at the Material Producer List web address 

   shown on BC(1).

2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The

   cost of the reflectors shall be considered subsidiary to Item 512.

8-14

                      

Standard
Division
Safety
Traffic

LOW PROFILE CONCRETE BARRIER (LPCB)

Roadway Standard Sheet LPCB.

speed is 45mph, or less.  See 

zone locations, where the posted 

LPCB is approved for use in work

IN WORK ZONES

BARRIER (LPCB) USED 

LOW PROFILE CONCRETE 

RIGHT/LEFT ARROW

left is similar)

(right arrow shown;

    to bottom of panel.

14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway 

    flash rate and dimming requirements on this sheet for the same size arrow.

13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility, 

12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.

11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.

    display may be used during daylight operations.

10. The flashing arrow display is the TxDOT standard; however, the sequential chevron 

9.  The sequential arrow display is NOT ALLOWED.

    intervals of 25 percent for each sequential phase of the flashing chevron.

8.  Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal 

    The flashing rate of the lamps shall not be less than 25 nor more than  40 flashes per minute.

7.  The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated  lamp voltage.

6.  The straight line caution display is NOT ALLOWED.

    Diamond Caution mode as shown.

5.  The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating 

left is similar)

(right chevron shown;

SEQUENTIAL CHEVRON

RIGHT/LEFT

manufacturer's recommendations.

Attach the delineators as per 

reflectors is 20 feet. 

Max. spacing of barrier 

recommendations.

as per manufacturer's 

3 Barrier Reflectors

Install a minimum of 

See D & OM (VIA)

treatments and manufacturers.

to the CWZTCD List for approved end

Assessing Safety Hardware (MASH). Refer

standards as defined in the Manual for 

shall meet the apppropriate crashworthy

End treatments used on CTB's in work zones 

TRUCK-MOUNTED ATTENUATORSTRUCK-MOUNTED ATTENUATORS

   extended distance from the TMA.    

   area is spread down the roadway and the work crew is an 

6. The only reason a TMA should not be required is when a work 

   without adversely affecting the work performance.

   30 to 100 feet in advance of the area of crew exposure 

5. A TMA should be used anytime that it can be positioned

   in the plans.

4. TMAs are required on freeways unless otherwise noted

3. Refer to the CWZTCD for a list of approved TMAs.

   Level 3 TMAs.  

2. Refer to the CWZTCD for the requirements of Level 2 or 

   Assessing Safety Hardware (MASH).

   must meet the requirements outlined in the Manual for 

1. Truck-mounted attenuators (TMA) used on TxDOT facilities
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GENERAL NOTES 
1. For long term stationary work zones on freeways, druns shol I be used as 

the primary channelizing device. 
2. For intermediate term stotionory work zones on freeways, drums should be 

used as the primary channelizing device but may be replaced in tangent 
sections by vertical panels, or 42" two-piece cones. In tangent sections, 
one-piece cones may be used with the approval of the Engineer but only 
if personnel ore present on the project at 011 times to maintain the 
cones in proper position and location. 

3. For short term stationary work zones on freeways, druns ore the preferred 
chonnel izing device but may be replaced in tapers, transitions and tangent 
sections by vertical panels, two-piece cones or one-piece cones as 
approved by the Engineer. 

4. Druns and 011 related items shol I comply with the requirements of the 
current version of the "Texas Manual on Uniform Traffic Control Devices" 
CTMUTCDJ and the "Comp I iont Work Zone Traffic Control Devices List" 
ICWZTCDJ. 

5. Drums, bases, and related materials shol I exhibit good workmanship and 
shol I be free from objectionable marks or defects that would adversely 
affect their appearance or serviceobi I ity. 

6. The Contractor shol I hove o maximum of 24 hours to replace any plastic 
drums identified for replacement by the Engineer/Inspector. The replace
ment device must be on approved device. 

GENERAL DESIGN REQUIREMENTS 

Pre-quo I ified plastic druns shol I meet the fol lowing requirements: 
1, Plastic druns shol I be o two-piece design; the "body" of the drum shol I 

be the top portion ond the "base" shol I be the bottom. 
2. The body and base shall lock together in such o manner that the body 

separates from the base when impacted by o veh i c I e trove I i ng at o speed 
of 20 MPH or greater but prevents ace i dento I seporot ion due to normo I 
hondl ing and/or air turbulence created by passing vehicles . 

3. Plastic druns shol I be constructed of I ightweight flexible, and 
deformable materials, The Contractor shol I NOT use metal druns or 
single piece plastic drums as channel izotion devices or sign supports. 

4. Druns shol I present o profile that is o minimum of 18 inches in width 
at the 36 inch height when viewed from any direction. The height of 
drum unit <body instol led on bosel shol I be o minimum of 36 inches and 
o maximum of 42 inches. 

5. The top of the drum shall hove o built-in handle for easy pickup and 
shol I be designed to drain water and not collect debris. The handle 
shol I hove o minimum of two widely spaced 9/16 inch diameter holes to 
al low attachment of o warning I ight, warning reflector unit or approved 
comp I iont sign . 

6. The exterior of the drum body sha I I hove o mini mum of four o I ternot i ng 
orange and white retroreflective circumferential stripes not less than 
4 inches nor greater than 8 inches in width, Any non-reflectorized 
space between any two adjacent stripes shol I not exceed 2 inches in 
width, 

7, Bases shol I hove o maximum width of 36 inches, o maximum height of 4 
inches, and o minimum of two footholds of sufficient size to al low base 
to be he Id down wh i I e seporot i ng the drum body from the base. 

8. Plastic druns shol I be constructed of ultra-violet stobi I ized, orange, 
high-density polyethylene IHDPEJ or other approved material, 

9. Drum body shol I hove o maximum unbol losted weight of 11 lbs. 
10.Drum and base shol I be marked with manufacturer's name and model number. 

RETROREFLECTIVE SHEETING 

1, The stripes used on druns shall be constructed of sheeting meeting the 
color and retroreflectivity reQuirements of Deportmentol Materials 
Specification DMS-8300, "Sign Foce Moteriols," Type A or Type B 
reflective sheetino shol I be supplied unless otherwise specified 
in the plans. 

2, The sheeting shoII be suitable for use on and shol I adhere to the drum 
surface such that, upon vehicular impact, the Sheetino ShOI I remain 
adhered in-place and exhibit no delominoting, crocking, or loss of 
retroreflectivity other than thot loss due to obrosion of the sheeting 
surface. 

BALLAST 

1, Unbo I I osted bases sho I I be I orge enough to ho Id up to 50 I bs. of sand. 

2. 

3. 

4. 

5. 

6. 
7, 

This base, when fi I led with the bol lost material, should weigh between 
35 lbs lminimuml ond 50 lbs <maximum). The bol lost may be sond in one 
to three sandbags separate from the base, sand in o sond-fi I led plastic 
base, or other bol lasting devices as approved by the Engineer, Stocking 
of sandbags wi I I be o I I owed, however height of sandbags above pavement 
surface may not exceed 12 inches. 
Bases with bui It-in bol lost shol I weigh between 40 lbs. and 50 lbs. 
Bui It-in bol lost con be constructed of on integral crumb rubber base or 
o so I id rubber base. 
Recycled truck tire sidewol ls may be used for bol lost on drums approved 
for this type of bol lost on the CWZTCD I ist. 
The ballast shall not be heavy objects, water, or any material thot 
would become hozordous to motorists, pedestrians, or workers when the 
drum is struck by o vehicle, 
When used in regions susceptible to freezing, drums shol I hove drainage 
holes in the bottoms so that water wi 11 not coIIect and freeze becoming 
o hazard when struck by o vehicle, 
Bal lost shol I not be placed on top of drums. 
Adhesives may be used to secure base of drums to pavement. 

Handle 

4" max 
4" min 
8" max 
(typ) 

C X 
·e i

u, N 
.., .... 

2" max 
(typ.) 

36" 

Detectable Edge 

9/16" dio. (typJ 
for mounting 
signs and 
warning I ights 

Each drum shol I hove 
o minimum of 2 orange 
and 2 white stripes 
using Type A or Type B 
retroreflective 
sheeting with the 
top stripe being 
orange. 

Toper to al low 
for stocking o 
minimum of 5 
druns 

This detail is not intended 
for fabrication. See note 3 

and the CWZTCD list for 
providers of approved 
Detectable Pedestrian 
Barricades 

�---Continuous smooth 
roil for hand trailing 

DETECTABLE PEDESTRIAN BARRICADES 
1. When existing pedestrian facilities ore disrupted, ciosed, or 

relocoted in o TTC zone, the temporary facilities shol I be 
detectable and include occessibi lity features consistent with 
the features present in the existing pedestrian facility. Refer 
to WZ<BTS-2> for Pedestrian Control requirements for Sidewalk 
Diversions, Sidewalk Detours ond Crosswalk Closures. 

2, Where pedestrians with visual disobi lities normally use the 
closed sidewalk, o Detectable Pedestrian Borricode shol I be 
placed across the ful I width of the closed sidewalk instead 
of o Type 3 Borricode, 

3. Detectable pedestrian borricodes similar to the one pictured 
above, longitudinal channelizing devices, some concrete 
barriers, ond wood or chain link fencino with o continuous 
detectable edging con sotisfoctorily delineote o pedestrian 
path, 

4. Tope, rope, or plastic chain strung between devices ore not 
detectable, do not comply witn the design stondords in the 
"Americans with Disobi I ities Act Accessibi I ity Guide I ines 
CADAAGl" ond should not be used os o control for pedestrian 

movements. 
5. Warning lights shol I not be attached to detectable pedestrian 

borr i codes. 
6. Detectable pedestrian borricodes should use 8" nominal borricode 

roi Is os shown on BCl10l p�ovided thot the top roil provides 
a smooth continuous roil suitable for hond trailing with no 
splinters, burrs, or sharp edges. 

..__,__ __ See Bo 1 1 ost 
Note 3 

18" x 24" Sign 
<Maximum Sign Dimension) 

Chevron CWl-8, Opposing Traffic Lone 
Divider, Driveway sign D70o, Keep Right 

R4 series or other signs as approved 
by Engineer 

12" X 24" 
vertical Panel 

mount with diagonals 
sloping down towards 

travel way 

Plywood, Aluninun or Metal sion 
substrates shal I NOT be used on 

plastic druns 

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED 
ON PLASTIC DRUMS 

1. Signs used on plastic druns shol I be manufactured using 
substrates I i sted on the CWZTCD. 

2, Chevrons and other work zone signs with on orange background 
shal I be manufactured with Type BFL 

or Type CFL 
Orange 

sheeting meeting the color and retroreflectivity requirements 
of DMS-8300, "Sign Face Material,· unless otherwise 
specified in the plans, 

3. vertical Panels snoII be manufactured with orange and white 
sneeting meeting the reQuirements of DMS-8300 Type A or Type B. 
Di ogono I stripes on Vert i co I Pone Is shO I I s I ope down toward 
the intended traveled lone. 

4, Other sign messages !text or symbol icJ may be used as 
approved by the Engineer. Sign dimensions shol I not exceed 
18 inches in width or 24 inches in height, except for the R9 
series signs discussed in note 8 below. 

5. Signs shol I be instol led using o 1/2 inch bolt lnominoll 
and nut, two washers, and one locking washer for each 
connection, 

6. Mounting bolts and nuts shall be fully engaged and 
adequately torqued. Bolts should not extend more than 1/2 
inch beyond nuts. 

7. Chevrons may be p I aced on druns on the outside of curves, 
on merging tapers or on shifting tapers. When used in these 
locations, they may be placed on every drum or spaced not 
more than on every third drum. A minimum of three 131 
should be used at each location col led for in the plans. 

8. R9-9, R9-10, R9-11 and R9-11o Sidewalk Closed signs which 
ore 24 inches wide may be mounted on plastic druns, with 
opprovo I of the Engineer. 
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8" to 12" 
� 

Surface 

See 
note 7 

Mount Roadway 

---�i;;;;;;;;;;;;;;;;;;;;i__
B
_
o

_
s

_
e

/t./
:.... 

Surface 

FIXED 

8" to 12" 
1-------t 

(Rigid or self-righting> 

T 
24" 
min. 

l 

8" to 12" 
� 

See 
note 7 

!Rigid or self-righting> 

PORTABLE 

CW6-4 

18" +t
....1...._�!!!!!!!!!!!!!!!!!!!!"""'436" 

l 
36" 
min. 

VERTICAL 

Panels 

Portable, 
Fixed or 

Dr i veab I e Base 
moy be used, 

or may be 
mounted 

on drums. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8" to 12" 
1-------1 

12" mininun 
entJedment 
depth 

! 

8" to 12" 
1-------1 

DRIVEABLE 

Vertical Panels !VP' sl ore normally used to channelize 
traffic or divide opposing lanes of traffic. 
VP's may be used in daytime or nighttime situations. 
They may be used at the edge of shou Ider drop-offs and 
other areas such as lone transitions where positive 
daytime and nighttime delineation is required. The 
Engineer/Inspector Sha I I refer to the Roadway Design 
Manual for additional requirements on the use VP's 
for drop-offs. 
VP' s shou Id be mounted bock to bock if used at the edge 
of cuts adjacent to two-way two lane roadways. Stripes 
are to be ref I ect i ve orange and ref I ect i ve white and 
shou Id a I ways s I ope downward toward the trove I I one. 
VP' s used on expressways and freeways or other high 
speed roadways, may hove more than 270 square inches 
of retroreflective area facing traffic. 
Self-righting supports ore available with portable base. 
See "Compliant Work Zone Traffic Control Devices List· 
!CWZTCD>. 
Sheeting for the VP' s shal I be retroreflective Type A or 
Type B conforming to Departmental Material Specification 
DMS-8300, un I ess noted otherwise. 
Where the height of reflective material on the vertical 
panel is 36 inches or greater, a panel stripe of 
6 inches sho I I be used. 

PANELS <VPs> 

1. Opposing Traffic Lone Dividers <OTLD> ore 
del ineotion devices designed to convert o 
normal one-way roadway section to two-way 
operation. OTLD's ore used on temporary 
center I i nes. The upward and downward arrows 
on the sign's face indicate the direction of 
traffic on either side of the divider. The 
base is secured to the pavement with on 
adhesive or rubber weight to minimize movement 
caused by a vehicle impact or wind gust. 

2. The OTLD moy be used in combination with 42" 
cones or VPs. 

3. Spacing between the OTLD shol I not exceed 500 
feet. 42" cones or VPs placed between 
the OTLD's should not exceed 100 foot spocinc;i. 

4. The OTLD Sholl be oronc;ie with O block non
reflective legend. Sheeting for the OTLD shall 
be retroref I ect i ve Type BrL or Type CrL conforming 
to Departmental Material Specification DMS-8300, 
unless noted otherwise. The legend shol I meet 
the requirements of DMS-8300. 

OPPOSING TRAFFIC LANE DIVIDERS COTLD) 

18" 
Min. 

36" 

Fixed Bose w/ Approved Adhesive 
<Driveable Base, or Flexible 

Support con be used> 

1. The chevron shol I be o vertical rectangle with o 
mininun size of 12 by 18 inches. 

2. Chevrons ore intended to give notice of o sharp 
change of alignment with the direction of travel 
and provide additional emphasis and guidance for 
vehicle operators with regard to changes in 
hor i zonto I o I i gnment of the roadway. 

3. Chevrons, when used, Sha I I be erected on the out
side of o sharp curve or turn, or on the for side 
of on intersection. They shol I be in line with 
and at right angles to approaching traffic. 
Spacing should be such that the motorist always 
hos three in view, until the change in alignment 
el iminotes its need . 

4. To be effective, the chevron should be visible 
for at least 500 feet. 

5. Chevrons shol I be oronc;ie with o block nonreflec
t i ve I egend. Sheeting for the chevron sha I I be 
retroreflective Type Bn or Type CrL conforming to 
Deportment a I Mater i o I Specif i cot ion DMS-8300, 
un I ess noted otherwise. The I egend sho I I meet the 
requirements of DMS-8300. 

6. For Long Term Stat ionory use on tapers or 
transitions on freeways and divided highways, 
self-righting chevrons may be used to supplement 
plastic drums but not to replace plastic drums. 

CHEVRONS 

LONGITUDINAL CHANNELIZING DEVICES <LCD> 

GENERAL NOTES 

1. Work Zone channelizing devices i I lustroted on this sheet may be instol led 
in close proximity to traffic and ore suitable for use on high or low 
speed roadways. The Engineer I Inspector sha I I ensure that spoc i ng and 
placement is uniform and in accordance with the "Texas Manual on Uniform 
Traffic Control Devices" !TMUTCD>, 

2. Channelizing devices shOwn on this sheet may hove o driveoble, fixed or 
portable base. The requirement for self-righting channelizing devices must 
be specified in the General Notes or other pion sheets. 

3. Channelizing devices on self-righting supports should be used in work zone 
areas where channelizing devices ore frequently impacted by errant vehicles 
or vehicle related wind gusts making 01 ignment of the channelizing devices 
difficult to maintain, Locations of these devices shall be detailed else
where in the plans, These devices shal I conform to the TMUTCD and the 
"Comp I iont Work Zone Traffic Control Devices List" <CWZTCDI, 

4, The Contractor shall maintain devices in o clean condition and replace 
damaged, nonreflect ive, faded, or broken devices and bases as required by 
the Engineer/Inspector. The Contractor shol I be required to maintain proper 
device spacing and 01 ignment, 

5. Portable bases shol I be fabricated from virgin and/or recycled rubber. The 
portable bases shol I weigh o minimum of 30 lbs. 

6. Pavement surfaces shol I be prepared in o manner that ensures proper bonding 
between the adhesives, the fixed mount bases and the pavement surface. 
Adhesives shal I be prepared and applied occordinc;i to the manufacturer's 
recommendot ions. 

7, The instol lotion and removal of channelizing devices shol I not cause 
detrimental effects to the final pavement surfaces, including pavement 
surface discoloration or surface integrity. Driveoble bases shal I not be 
permitted on final pavement surfaces. The Engineer/Inspector shol I approve 
o I I opp I i cot ion and remove I procedures of fixed bases. 

Minim..rn Suggested Maximum 
Desirable Spacing of Posted Form, 1 o Toper Lengths Channelizing Speed 

** Devices 
10' 11' 12' Ono Ono 

Offset Offset Offset Toper T angent 
30 

ws
2 

150' 165' 180' 30' 60' 
,____ 

35' 35 
L= 60 

205' 225' 245' 70'

40 265' 295' 320' 40' 80' 
45 450' 495' 540' 45' 90' 

50 500' 550' 600' 50' 100' 
,____ 

55 L=WS 550' 605' 660' 55' 110' 
,____ 

60 600' 660' 720' 60' 120' 
,____ 

65 650' 715' 780' 65' 130' 
1. LCDs ore croshworthy, I ightweight, deformable devices that ore highly visible, hove good target value and 

con be connected together. They ore not designed to conto in or red i rec+ o veh i c I e on i mpoct. 
,____ 

70 
,____ 

700' 770' 840' 70' 140' 
75' 2. LCDs may be used instead of o I ine of cones or drums. 

3. LCDs shol I be placed in accordance to oppl icotion and instol lotion requirements specific to the device, and 
used only when shown on the CWZTCD I ist. 

4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. 
5. LCDs shol I be supplemented with retroreflective del ineotion as required for temporary barriers 

on BC!7l when placed roughly poroIIeI to the travel lanes. 
6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective 

sheeting meeting the requirements for barricade roils as shown on BC!lOl. Place reflective sheeting 
near the top of the LCD along the full length of the device. 

WATER BALLASTED SYSTEMS USED AS BARRIERS 

1. Water bo I I osted systems used as borr i ers sho I I not be used so I e I y to chonne I i ze rood users, but o I so to protect the 
work space per the appropriate Manual for Assessing Safety Hardware !MASH) croshworthiness requirements based on 
roadway speed and borr i er opp I i cot ion. 

2. Water ballasted systems used to channelize vehicular traffic shal I be supplemented with retroreflective delineation 
or channelizing devices to improve daytime/nighttime visibi I ity. They may also be supplemented with pavement markings. 

3. Water bol lasted systems used as barriers shol I be placed in accordance to opp I icotion and instol lotion requirements 
specific to the device, and used only when shown on the CWZTCD I ist, 

4. Water bol losted systems used as barriers should not be used for o merging toper except in low speed <less than 45 MPH> 
urban areas. When used on a toper in a low speed urban area, the toper shal I be del ineoted and the toper length 
should be designed to optimize rood user operations considering the ovoi lob le geometric conditions. 

5. When water ballasted systems used as barriers hove blunt ends exposed to traffic, they should be attenuated 
as per manufacturer recommendations or flared to o point outside the clear zone. 

If used to channelize pedestrians, longitudinal channelizing devices or water ballasted 
systems must hove o continuous detectable bottom for users of long cones and the top 
of the unit shol I not be less than 32 inches in height, 

HOLLOW OR WATER BALLASTED SYSTEMS USED AS 

LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 

75 750' 825' 900' 150' 
80 800' 880' 960' 80' 160' 

**Toper length s hove been rounded off, 
L•Length of Toper (FT,) W•Width of Offset (FT,) 
s •Posted Speed (MPH) 

SUGGESTED MAXIMI.A4 SPACING OF 

CHANNELIZING DEVICES AND 

MINIMUM DESIRABLE TAPER LENGTHS 
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TYPE 3 BARRICADES 

1. Refer to the Campi ion+ Work Zone Traffic Control Devices Lis+ <CWZTCDl 
for detoi Is of the Type 3 Barricades and a I ist of al I materials 
used in the construction of Type 3 Barricades. 

2. Type 3 Borricodes shol I be used at each end of construction 
projects closed to all traffic. 

3. Barricades extending across o roodwoy should hove stripes tho+ slope 
downward in the direction toward which traffic oust turn in detouring. 
When both right ond left turns ore provided, the chevron striping may 
s I ope downward in both di rec+ ions from the center of the borr i code. 
Where no turns ore provided at a closed rood, striping should slope 
downward in both directions toward the center of roodwoy. 

4. Striping of roils, for the right side of the roodwoy, should slope 
downward to the left. For the left side of the roadway, striping 
should slope downward to the right . 

5. Identification markings may be shown only on the bock of the 
borricode roi Is. The moximl.111 height of letters and/or company logos 
used for identification shol I be 1·. 

6. Barricades shol I not be placed porol lel to traffic unless on adequate 
c I ear zone is provided. 

7, Warning I ights shol I NOT be instol led on barricades. 
8. Where barricades require the use of weights to keep from turning over, 

the use of sandbags with dry, cOhes ion I ess sand is recommended. The 
sandbags w i I I be tied shut to keep the send from sp i I I i ng and to 
maintain a constant weight. Sand bogs shol I not be stocked in o manner 
that covers any portion of o barricade roi Is reflective sheeting. 
Rock, concrete, iron, steel or other sol id objects wi 11 NOT be 
permitted. Sandbags should weigh o miniffll.111 of 35 lbs ond o moxiffll.111 of 
50 lbs. Sandbags shall be mode of a durable material that tears upon 
vehicular impact. Rubber (such os tire inner tubes) shol I not be used 
for sandbags. Sandbags sho I I on I y be p I aced a I ong or upon the base 
supports of the device and shol I not be suspended above ground level 
or hung with rope, wire, chains or other fasteners . 

9. Sheeting for barricades shol I be retroreflective Type A or Type B 
conforming to Departmental Materiel Specification DMS-8300 unless 
otherwise noted. 

Barricades shol I NOT 

Each roadway of a 
divided highway ShOI I be 

borr i coded in the some manner. 

PERSPECTIVE VIEW 

Rl 1-2 

M4-10L 

The three roi Is on Type 3 barricades 
shol I be reflectorized orange and 
reflective white stripes on one side 
facing one-way traffic and both sides 
for two-way troffi c. 

Barricade striping should slant 
downward in the di rec+ ion of detour. 

tour 
Roodwoy 

1. Signs should be mounted on independent supports ot o 7 foot 
mounting height in center of roadway. The signs should be o 
minimum of 10 feet behind Type 3 Barricades. 

2. Advance signing shol I be as specified elsewhere in the plans. 

G20-6T 

0 

x 

g 

0 

x 

g 

0 

PLAN VIEW 

9 

� 

� 8 
PLAN VIEW 

Typical 
Plastic Drum 

PERSPECTIVE VIEW 

These drums 
ore not required 
on one-way roodwoy 

----------

�� 

1. Where positive redirectionol
copob i I i ty is provided, drums 
may be omitted. 

2. Plastic construction fencing 
may be used with drl.llls for 
safety os required in the plans. 

3. Vertical Panels on flexible support
may be substituted for drums when the 
shoulder width is less than 4 feet. 

4. When the shoulder width is greater 
than 12 feet, steady-burn lights 
may be omitted if drums ore used. 

5. Drums nus+ extend the length 
of the culvert widening. 

LEGEND 

(][) Plastic drl.111 

@ 
Plastic drl.111 with steady burn 
or yellow warning reflector 

� 
Steady burn warning I ight 
or yellow warning reflector 

I ight 

'

Increase nL111ber of plastic drums on the 
side of approaching traffic if the crown 
width makes it necessary. <mininum of 2 
and moxiffll.111 of 4 drl.lllsl 

be used as o sign support. 
TYPE 3 BARRICADE <POST AND SKID> TYPICAL APPLICATION CULVERT *IDE�lt.lC OR OTHER ISOLATED #ORK *ITHI� THE PROJECT Ll�ITS 

8" Inominal
�o � 

TYPICAL STRIPING DETAIL 

Minimum 

I Width of
Reflective 
Sheeting 
7 inches. 

FOR BARRICADE RAIL 

28" 
min. 

Stiffener may oe insiae or outsiae of support, Out no more +non 
2 stiffeners sno1 I Oe 01 lowea on one Oorricoae. 

_J 
TYPICAL PANEL DETAIL 

FOR SKID OR POST TYPE BARRICADES 

CDAlt

1

�":•
5
p
0
r?x. Drl.llls, vertical panels or 42" cones A P

5
P
0
'?"· 

""

1

rnote

G)

(][) 

I 
at 50' moximl.111 spacing 

I 
W 

\ 

-(--)(----------)(--) 

i 

Two-Piece cones 

·�::�::.� ff\ }::� 
�� 

"="' 
�✓

On one-way roods □ Desirable □ 
I 

□
�

□ □ 
downstream drums stockpile location Channelizing devices pora11e1 to traffic or barricade may be is outside should be used when stockpile is omitted here clear zone. within 30' from travel lone. 

TRAFFIC CONTROL FOR MATERIAL STOCKPILES 

CONES 

min. orange 
min. 
min. white 
min. 
min. or-ange 
min. 
min. white 

!l.� 3"-4" 

42" 
min. 

j \ 6" min. 
2" min. 

4" min. 

_J
28" 
min. 

One-Piece cones 

28" Cones shol I hove o minimum weight of 9 1/2 lbs. 

42" 2-piece cones shol I hove o minimum weight of 
30 lbs. including base. 

1. Traffic cones and tubular markers shal I be predominantly orange, ond 
meet the height and weight requirements shown above. 

2. One-piece cones hove the body and base of the cone molded in one consol idoted 
unit. Two-piece cones hove o cone shaped body and o separate rubber base, 
or bol lost, that is added to keep the device upright and in place. 

3. Two-piece cones may hove o handle or loop extending up to 8" above the miniffll.111 
height shown, in order to aid in retrieving the device. 

4, Cones or tuOulor markers shol I nove wnite or wnite ona oronge reflective 
Donas os snown ooove. Tne reflective Donas sno11 nove o smoo+n, seoiea 
outer surfoce ona meet +ne reouirements of Deportmento1 Moterio1 
Specificotion DMS-8300 Type A or Type B. 

5. 28" cones and tubular markers ore generol ly suitable for short duration ond 
short-term stationary work os defined on BC<4>. These should not be used 
for intermediate-term or long-term stationary work unless personnel is on-site 
to maintain them in their proper upright position. 

6. 42" two-piece cones, vertical panels or drums ore suitable for 011 work zone 
durations. 

7. Cones or tubular markers used on each project should be of the some size 
and shape. 

�I 2" mox.

1 
3" min. 
2" to 6" 

3" min. 

I 2

�

" 
min. 

Tubular Marker 
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TOP VIEW FRONT VIEW SIDE VIEW

Adhesive pad

4"+ ‚"

2"

GENERAL REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone and

   within the CSJ limits unless otherwise stated in the plans.

2. Color, patterns and dimensions shall be in conformance with the

   "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

3. Additional supplemental pavement marking details may be found in the

   plans or specifications.

4. Pavement markings shall be installed in accordance with the TMUTCD

   and as shown on the plans.

5. When short term markings are required on the plans, short term

   markings shall conform with the TMUTCD, the plans and details as

   shown on the Standard Plan Sheet WZ(STPM).

6. When standard pavement markings are not in place and the roadway

   is opened to traffic, DO NOT PASS signs shall be erected to mark

   the beginning of the sections where passing is prohibited and

   PASS WITH CARE signs at the beginning of sections where passing

   is permitted.

7. All work zone pavement markings shall be installed in accordance

   with Item 662, "Work Zone Pavement Markings."

RAISED PAVEMENT MARKERS

1. Raised pavement markers are to be placed according to the patterns

   on BC(12).

2. All raised pavement markers used for work zone markings shall meet

PREFABRICATED PAVEMENT MARKINGS

1. Removable prefabricated pavement markings shall meet the requirements

   of DMS-8241.

2. Non-removable prefabricated pavement markings (foil back) shall meet

   the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement

   markings within the work limits.

2. Work zone pavement markings shall be inspected in accordance with

   the frequency and reporting requirements of work zone traffic control

   device inspections as required by Form 599.

3. The markings should provide a visible reference for a minimum

   distance of 300 feet during normal daylight hours and 160 feet when

   illuminated by automobile low-beam headlights at night, unless sight

   distance is restricted by roadway geometrics.

4. Markings failing to meet this criteria within the first 30 days after

   placement shall be replaced at the expense of the Contractor as per

   Specification Item 662.

   days, where flaggers and/or sufficient channelizing devices are used

   in lieu of markings to outline the detour route.

3. Pavement markings shall be removed to the fullest extent possible,

   so as not to leave a discernable marking. This shall be by any method

   approved by TxDOT Specification Item 677 for "Eliminating Existing

   Pavement Markings and Markers".

4. The removal of pavement markings may require resurfacing or seal

5. Subject to the approval of the Engineer, any method that proves to be 

   successful on a particular type pavement may be used.

6. Blast cleaning may be used but will not be required unless specifically

7. Over-painting of the markings SHALL NOT BE permitted.

8. Removal of raised pavement markers shall be as directed by the

   Engineer.

9. Removal of existing pavement markings and markers will be paid for

   directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT

   MARKINGS AND MARKERS," unless otherwise stated in the plans.

10.Black-out marking tape may be used to cover conflicting existing

   markings for periods less than two weeks when approved by the Engineer.

1. Temporary flexible-reflective roadway marker tabs used as guidemarks

   shall meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accepted by the

   Engineer or designated representative. Sampling and testing is not

   normally required, however at the option of the Engineer, either "A"

   or "B" below may be imposed to assure quality before placement on the

   roadway.

      B. Select five (5) tabs and perform the following test. Affix five

         (5) tabs at 24 inch intervals on an asphaltic pavement in a

         straight line. Using a medium size passenger vehicle or pickup,

         run over the markers with the front and rear tires at a speed

         of 35 to 40 miles per hour, four (4) times in each direction. No

         more than one (1) out of the five (5) reflective surfaces shall

         be lost or displaced as a result of this test.

3. Small design variances may be noted between tab manufacturers.

4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

1. Raised pavement markers used as guidemarks shall be from the approved

   product list, and meet the requirements of DMS-4200.

3. Adhesive for guidemarks shall be bituminous material hot applied or

   butyl rubber pad for all surfaces, or thermoplastic for concrete

   surfaces.

Guidemarks shall be designated as:

   YELLOW - (two amber reflective surfaces with yellow body).

   WHITE - (one silver reflective surface with white body).

   Standard Sheet TCP(7-1) for tab placement on seal coat work.

TABS TO THE PAVEMENT SURFACE

TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

STAPLES OR NAILS SHALL NOT BE USED TO SECURE

1/4" and less than 1".

is usually more than

Height of sheeting

WORK ZONE PAVEMENT MARKINGS
Roadway Marker Tabs

Temporary Flexible-Reflective
DEPARTMENTAL  MATERIAL SPECIFICATIONS

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4300

DMS-8240

DMS-8241

DMS-8242

DMS-4200

TRAFFIC BUTTONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS

PAVEMENT MARKINGS

TEMPORARY REMOVABLE, PREFABRICATED 

ROADWAY MARKER TABS

TEMPORARY FLEXIBLE, REFLECTIVE 

A list of prequalified reflective raised pavement markers,

non-reflective traffic buttons, roadway marker tabs and other

pavement markings can be found at the Material Producer List

web address shown on BC(1).

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

   PAVEMENT MARKERS (REFLECTORIZED)

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

   project shall be of the same manufacturer.

2. All temporary construction raised pavement markers provided on a

   the requirements of Item 672, "RAISED PAVEMENT MARKERS" and Departmental

   Material Specification DMS-4200 or DMS-4300.

   shown in the plans.

   existing pavement markings, in accordance with the standard 

   specifications and special provisions, on all roadways open to traffic

1. Pavement markings that are no longer applicable, could create confusion

   or direct a motorist toward or into the closed portion of the roadway

   shall be removed or obliterated before the roadway is opened to traffic.

         Section to determine specification compliance.

         and submit to the Construction Division, Materials and Pavement

      A. Select five (5) or more tabs at random from each lot or shipment

2. The above shall not apply to detours in place for less than three

   coating portions of the roadway as described in Item 677.
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10 to 12"

PAVEMENT MARKING PATTERNS

Yellow

Yellow

White

White

Yellow

Yellow

Yellow

Type I-A 

Type I-A 

Type W buttons

Type I-C 

Type Y buttons

Type Y buttons

Type W buttons

Type I-C 

Type I-C or II-C-R 

Type I-C or II-C-R 10' 30'

-

-

-

DISCOURAGE LANE CHANGING.)

EDGE LINE

OR SINGLE

Yellow

White

White or Yellow

White or Yellow

NO-PASSING LINE

WIDE

LINE

(FOR LEFT TURN CHANNELIZING LINE

OR CHANNELIZING LINE USED TO

Type Y buttons

Type I-C , I-A or II-A-A Type W or Y buttons

Type I-C Type W buttons

Type I-C or II-A-A

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

Type II-A-A

REMOVABLE MARKINGS

   WITH RAISED

 PAVEMENT MARKERS

Type I-C or II-A-A

(when required)

Raised Pavement Markers
If raised pavement markers are used

to supplement REMOVABLE markings,

the markers shall be applied to the

top of the tape at the approximate

mid length of tape used for broken

60" + 3"

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

REFLECTORIZED PAVEMENT MARKINGS

4 to 8"

60" + 3"

4"

4 to 12"

4 to 12"

4"

8"

1-2"

10'

10' 30'

40' + 1'

5' + 6"

20' + 1'

30'

RAISED PAVEMENT MARKERS

Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer.

lines or at 20 foot spacing for

solid lines. This allows an easier

removal of raised pavement markers

and tape.
Centerline only - not to be used on edge lines

Prefabricated markings may be substituted for reflectorized pavement markings.

Prefabricated markings may be substituted for reflectorized pavement markings.

MARKINGS

PAVEMENT

REFLECTORIZED

MARKINGS

PAVEMENT

REFLECTORIZED

LINE

NO-PASSING

DOUBLE

MARKINGS

PAVEMENT

REFLECTORIZED

MARKERS

PAVEMENT

RAISED

MARKERS

PAVEMENT

RAISED

MARKERS

PAVEMENT

RAISED

MARKERS

PAVEMENT

RAISED

3' 9'

5' 5'

8"

Type I-C or II-C-R

MARKERS

PAVEMENT

RAISED

LINE

LANEDROP

OR 

AUXILIARY

LINE

LANE

OR 

LINE

CENTER

Item 672 "RAISED PAVEMENT MARKERS."

products list and meet the requirements of

pavement markings shall be from the approved

Raised pavement markers used as standard

TWO-WAY LEFT TURN LANE

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

EDGE & LANE LINES FOR DIVIDED HIGHWAY

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS

LINES

SOLID

LINES

BROKEN

7-13

                           PAVEMENT MARKING PATTERNS

BARRICADE AND CONSTRUCTION
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F
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L
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D
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T
E
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Yellow

White

White

Type Y buttons

Type I-C 

Type II-A-A 

Type I-C 

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS

Prefabricated markings may be substituted for reflectorized pavement markings.

Yellow

White

White
Type Y buttonsType II-A-A 

Type I-C 

Type I-C 

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS

Prefabricated markings may be substituted for reflectorized pavement markings.

8-14
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Standard
Division
Safety
Traffic

3' 9'

1-2"

Y buttons

Type W or

30"+ 3" 30"+/-3"

Type W buttons

Type W buttons

Type II-A-A 

Type Y buttons

Type II-A-A 

Type II-A-A 

10 to 12"

6 to 8"

RAISED PAVEMENT MARKERS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN B

Type II-A-A 

buttons

Type Y 

Type W buttons

Type W buttons

MARKINGS

PAVEMENT

REFLECTORIZED

MARKINGS

PAVEMENT

REFLECTORIZED
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4' WHITE EDGE LINE 

DOTTED 4' WHITE EDGE 
EXIT GORE SIGN LINE EXTENSION (OPTIONAL) 

4" YELLOW EDGE LINE 

4" WHITE EDGE LINE 

4" YELLOW EDGE LINE 

4" WHITE EDGE LINE 

EXIT GORE SIGN 

4' YELLOW EDGE LINE 

4" WHITE EDGE LINE 

4" YELLOW EDGE LINE 

4' WHITE EDGE LINE 

SHOULDER 

FREEWAY MAINLINES 

SHOULDER OR MEDIAN 

STANDARD LANE LINE MARKINGS 

TAPERED DECELERATION LANE 

DOTTED 4" WHITE EDGE 
STANDARD BROKEN CID' STRIPE-3D' GAP) 4" WHITE LINE EXTENSION (OPTIONAL) 

25' .1. .1. --- IO'TYP: 
30' TYP. 

LINE FOR ONE-HALF OF FULL 
LENGTH DECELERATION LANE. 

SHOULDER 

FREEWAY MAINLINES 

SHOULDER OR MEDIAN 

STANDARD LANE LINE MARKINGS 

PARALLEL DECELERATION LANE 

TYPICAL EXIT RAMP MARKINGS 

THE ABOVE EXIT RAMP MARKINGS SHALL BE APPLIED ONLY ON ONE LANE 
EXIT RAMPS TO FRONTAGE ROAD OR TO CROSSING ROADS UNLESS 
OTHERWISE DIRECTED BY THE PLANS OR BY THE ENGINEER. 

EXIT GORE 
SIGN 

� 
RAMP 

Q FREEWAY 

THIS DISTANCE IS VARIABLE 

THE SHAPE OF THE GORE MARK I NG WI LL VARY DEPEND I NG ON THE RAMP DES I GN 
AND WI LL BE AS SHOWN IN THE PLANS OR AS DIRECTED BY THE ENG I NEER. 

TYPICAL EXIT RAMP GORE MARKING 

8" 

WHITE REFLECTORIZED STRIPE 

24' � 
□lWHITE REFLECTIVE

PAVEMENT MARKER 

12"WHITE l4" 
REFLECTOR I ZED 

(OPTIONAL>

�

----. <TYPE I-Cl 

STRIPE A RAISED ASPHALT OR EPOXY STRIPE,ONE 
OR JIGGLE BA FOOT WIDE,COVERED WITH REFLECTORIZED 

TILES WHITE PAINT,SHALL BE USED IN LIEU OF 
JIGGLE BAR TILES WHEN SPECIFIED IN 
THE PLANS. 

DETAIL A 

� Texas Department of Transportation 
I Houston District 

EXIT GORE 

PAVEMENT MARKINGS 

EGPM TC6001-04 
FI LE• DN• CK, OW: CK, 

©TxDOT DI ST FED REG PROJECT NO. SHEET 
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"' 
I 

0 

"' 
I 

;;., 

0 
I 

;:... 

6" 

I 
I 

__ , 

--, 
I 
I 

4'-0' 

� o/is" DIA. HOLES 

E5-la 
I 
I 
1 ___________ 

I 
I 
I 
I 
I 

E X 

z;J 
1-----------

I 
I 

4" X 4" PI NE OR 
FIR WOOD SUPPORT 
POST 

I 
I 

6" 

, __ 

,-' 
I 

SEE DETAIL-"D' SEE DETAIL-"C" 

FRONT VIEW 

¾ ' DI A. X IO ½ " LONG 
MACHINE BOLT ASTMCA307l 
2 ½ " THREADS WI TH HEX 
NUT, 2 FLAT WASHERS & ONE 
LOCK WASHER 

DETAIL 
DETAIL 

..., 

..., 

11 C 11 AS SHOWN 
II D 11 OPP. HAND 

00 
I 

"' 

"' 
I 

;:... 

00 

%" THICK 
PLYWOOD 

2-2"X6" PINE OR FIR WOOD
HORIZONTAL SUPPORT

4' -
0 11 

8
' -

0"

SEE DETAIL-"A" 

SEE DETAIL-"B' 

I" DIA. HOLES 

% ' DIA. HOLES 

4' -
0 11 

SIDE VIEW 

BAGS AT 
CTYPl 

---j-- in 

DETAIL 11 A 11 

DETAIL 11 8 11 

"' 

NOTE• 

. 

� 
N 

½ ' DI A. X6 1/4 " LONG
MACHINE BOLT ASTM(A307l 
2 1/4 " THREADS WI TH HEX
NUT,2 FLAT WASHERS & ONE 
LOCK WASHER 

�-----< 3 SAND BAGS CTYPl 
SEE NOTE 

4' X 4" WOOD POST 

%" THICK PLYWOOD 1---r-1�----l 2" X 6"PINE OR FIR WOOD 
HORIZONTAL SUPPORTS (TYPl 

TOP VIEW 

PLACE SAND BAGS EQUALING 75 LBS' 
3 BAGS AT 25 LBS. ON EACH END OF 
WOOD HORIZONTAL SUPPORTS. 

� Texas Department of Transportation 
I Houston District 

TEMPORARY EXIT GORE SIGN 

TEGS TC6000-96 

FI LE• DN• CK• ow, CK• 
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Top of Deck 
o, Pavement 

sr N 

"" 

\ 

I I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 

Top of Bo,,ie, 

30' -0" 

4' -1 0" 

ii 
3/2 "Dia Holes

1 Alte,note Orientation of
I J-J Hook Assembly about t

I I 
-11-

I 

-

_L 

HALF PLAN 

Length Ove,o I I fo, P,ecost Barrie, 

6' -9" 

Move Location 2" (+/-) 

If Cored Hole Hits

�91 Reinf Steel 

I I 

I I 
l..., 

Section 

I I 
----ti-

I 

-

�91 

I I 

I I 
l..., 

3' -5" 

i--symm about 4_ 

----j 

I 

I 

I 

I 

I 

I 

I 

I 

Anchorage Pins ore 
,eq'd if this Distance

is less than 2' -0" 

Edge of B,idge Deck 

6" (+/-I 

The Contractor wi I I Submit, for 
App,ovo I, a Core D, i I I i ng Method 

Bo,,ie, 

20 '/2" 

1/4 "Di a Smooth Stee I Bo, 

I 
Pe, Item 440 l

Steel Wosher (Grind to Fitl 

PIN DETAIL 

4 Req'd Each Barrie, 

3/s "Di a Cored Ho I e fo, 
1/4 "Di a x 20 1/z" St I Ancho, Pin 

See Pin Deto i I 
1 O 

Leve I 

Co,e Holes in Bo,,ie, 
Using a Seper-ate D, i I I Gui de 

Top of Deck 

~ Use the Cored Hole in Barrie, as a Guide. 
Rep a i, a I I ho I es using Non- Sh, ink G,out. 

HALF ELEVATION !TRAFFIC SIDE> TYPICAL SECTION@ CORE HOLE 

24" 

END VIEW 

BARRIER ANCHORAGE DETAIL 
For Bo,,ie, located on Bridge Deck with less than 2' clearance o, transition to dissimi lo, Bo,,ie, 

Edge of Bo,,ie, 

Alte,note Orientation of 
J-J Hook Assemblies

End of Bo,,ie, Sloped Bock f,om 
Top of Connector to Top of Bo,,ie, 

!

�;7�e�
0

�� �a:;� 
-
g�nnecto, PI ate 

See Reba, Welding Detai I 

= _ t_M i d-=_17e i ght Borr� 

& t Connection 

ELEVATION 

J-J Hook Assembly,See Note 1

PLAN 

2" Weld on Both Sides of Reba, 
(Typical) 

X 2' -0" 
Each Connector Plate 

3~1'5 Bo,s x 2' -0" 
Welded to Each Connector Plate 

LD 

LD 

ELEVATION END 

J-J HOOK ASSEMBLY LOCATION REBAR WELDING DETAIL 

J-J HOOK DETAILS

CONNECTOR NOTES AND SPECIFICATIONS 

I) J-J Hooks o,e a patented design as manufactured
by EASI- SET Industries, phone 1-800 -547-4045. Al I
stee I ossemb I i es for joint sho I I be go I van i zed ofter 
fob, i cot ion in occo,doncew i th i tern 445 , "Go I van i zing. 

2 )  Reinforcing Steel: 
ASTM A-36 (plain). 

3) Welding: 
A I I We Id i ng to be in accordance with Ame, icon 
Welding Society (AWSl St,uctu,ol Welding Codes. 
Use weldable ,ebo, pe, Item 440. 

4 )  Tolerances: 
J-J Hook assembly tole,onces as pe, manufacture,. 
I nsto I I at ion and fob, i cot ion to I e,onces as fo I I ows: 
Bo,, i e, I ength + 

1/4 "
Connector I ocot ion + / - 1/

16 " 

SHEET 2 OF 2 

R = Radius 
Dia = Diameter 

FILE: 

I
� Texas Department of Transportation 

Houston District (Roadway! 

PRECAS T SINGLE SLOPE 

CONCRETE BARRIER 

CJ-J HOOK CONNECTION> 

STDC3. DGN 

PSSCB-JJ 
□N= TxDot cK: TxDot ow: TxDot cK= TxDot 
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>.cco O•-
IIJ 

._L 
0� 
>.c 
.. 0 • 
CO Cl) 
0 "' 
L Cl):, 
LC 
0+-"' 
;o +-

L•-

00 
z ... 8>.L ...... 

See Advance 
Warning 
Vehicle 

Shoulder 

Shoulder 

Shoulder 

I. 

Improved Shoulder 

Troi I/Shadow Vehicle A

Note 9 

1500' • Approx. 
See note 8 

. 1. 120· -200· • I 
See note 8 

TCP C3-3a> 

Forward Focing

�

Lead 
rrow Boords with 

-- --

t I 
*** Improved Shoulder 

120' -200' 
See note 8 

TWO LANE HIGHWAY WITH PAVED SHOULDERS 
<WORK ON TRAVEL LANE> 

Vehicle 
strobes 

X VEHICLE 

CONVOY 
CW21 -1 OcT 
72" X 36" 

OR WORK 

CONVOY 

CW21-10aT 
60" X 36" 

TRAIL/SHADOW VEHICLE A

with RIGHT Directional display 
Flashing Arrow Board 

LEGEND 

* Trai I Vehicle
ARROW BOARD DISPLAY 

** Shodow Vehicle

***  Wark Vehicle [:#) RIGHT Directional 

Ob Heavy Work Vehicle � LEFT Directional

ljl§J 
Truck Mounted 

� Double Arrow Attenuator (TMAl 

¢ Traffic Flow � 
CAUTION <A I ternot i ng 
Diamond or 4 Corner Floshl 

TYPICAL USAGE 

MOBILE I SHORT I SHORT TERM I INTERMEDIATE ,I LONG TERM 
DURATION STATIONARY TERM STATIONARY STATIONARY 

✓ I I I I 

GENERAL NOTES 

1. TRAIL, SHADOW, and LEAD vehicles ShOI I be equipped with arrow boards as 
i I lustrated. When a LEAD vehicle is not used on two way roads the WORK

Trail/Shadow Vehicle B 
Nate 9 

Forward Facing Lead Vehicle 7 
r�

�ard Facing
Ac:� _, � wHO ""'"'" �� _, __ 

vehicle must have an arrow board. For divided roadways, the arrow board an the
WORK vehicle is optional based on the type of work being performed. The Engineer
wi I I determine if the LEAD vehicle ond/or TRAIL vehicle ore required based on 
prevoi I ing roadway conditions, traffic volume, and sight distance restrictions.

1.
1500' • Approx.

See note 8 See note 8 
. 1. 

120· -200· • I 

TCP C3-3b) 

*** 

1.
120·-200· .1 
See note 8 

TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS 
<WORK ON TRAVEL LANE> 

1500' • Approx. 400' 
See note 8 Approx. 

See note 8 

See Trai I/SHADOW 
and note 9------

TCP C3-3c> 

120'-200' 
Approx. 

See note 8 

DIVIDED MULTILANE HIGHWAY 

Forward Facing 
Arrow Boards 

Troi I/Shadow Vehicle B 
ond note 9 

1 500' • Approx .. 
See note 8 

*** 

120' -200' 
See note 8 

Shoulder 

Shoulder 

Lead Vehicle 
with strobes 

120' -200' 

X VEHICLE OR 
CONVOY 

CW21-10cT 
72" X 36" 

WORK 

CONVOY 

CW21 -1 OaT 
60" X 36" 

;,., 

TRAIL/SHADOW VEHICLE B 
with Flashing Arrow Board 

in Caution Mode 

CW20-5bTL 
72" X 36" 
(See note 14 l 

;,., 

ADVANCE WARNING 
VEHICLE 

Reflective 

]:i 

>-

Lo. 
0 

! 
Ayo/ 
I <WIDTH OF TMAl I 

2. The use of amber high intensity rotating, flashing, osci I loting, or strobe lights
on vehicles ore required. Blue high intensity rotating, flashing, osci I loting, or
strobe lights when mounted on the driver's side of the vehicle may be operated
simultaneously with the amber beacons or strobe I ights.

3. The use of truck mounted attenuators <TMAl on the SHADOW VEHICLE, ADVANCE WARNING
ond TRAIL VEHICLE ore required.

4. Reflective sheeting on the rear of the TMA shal I meet or exceed the reflectivity
and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
DMS 8300, Type A.

5. Flashing arrow boords shol I be Type B or Type C os per the Barricade ond
Construction <BC> stondords. The boord shol I be control led from inside the
vehicle.

6. Each vehicle shol I hove two-woy radio corrrnunicotion copobi I ity.
7. When work convoys must change lanes, the TRAIL VEHICLE should change lones

first to shadow the other convoy vehicles.
8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE wi I I vary

depending on sight distance restrictions. Motorists approaching the convoy
should be able to see the TRAIL VEHICLE in time to slow down ond/or change
lanes OS they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
VEHICLE ond SHADOW VEHICLE and vehicle spacing between WORK VEHICLE ond LEAD
VEHICLE may very according to terrain, work activity and other factors.

9. X VEHICLE CONVOY <CW21-1DcTl or WORK CONVOY <CW21-10oTl signs shol I be used on 
TRAIL VEHICLES ond SHADOW VEHICLES os shown. As on option 48" x 48" diamond 
shaped WORK CONVOY <CW21-10Tl or X VEHICLE CONVOY <CW21-10bTl signs may be 
used where adequate mounting space exists. When used, the X VEHICLE CONVOY 
sign shol I hove the number of the convoy vehicles displayed on the sign in 
the number designation "X" location. The X VEHICLE CONVOY sign shol I not be 
used on the SHADOW VEHICLE if o TRAIL VEHICLE is used. 

10.For divided highways with two or three lanes in one direction, the appropriate
LEFT LANE CLOSED <CW20-5bTLl, RIGHT LANE CLOSED <CW20-5bTRl, or CENTER LANE
CLOSED <CW20-5dTl sign should be used on the Advance Werning Vehicle. As on
option, o portable chongeoble message sign <PCMSl or truck mounted changeable
message sign <TMCMS> with a minimum character height of 12", ond displaying the
same legend may be substituted for these signs. An appropriate directional orrow
display, simulating the size and legibility of the flashing arrow board moy be
used in the second phase of the PCMS/TMCMS message. When this is done,
the arrow board wi I I not be required on the Advance Warning Vehicle.

11.A double arrow shol I not be displayed on the arrow board on the Advance Werning
Vehicle.

12.For divided highways with three
13.Stondord diamond shape versions

option if the rectangular signs
14. The Advance Warning Vehicle moy 

it necessary.

or four lanes in each direction, use TCP<3-2>. 
of the CW20-5 series signs may be used as on 
shown ore not ovoi I able. 
straddle the edgeline when Shoulder width makes 

15.0n two-lone two-woy roodwoys, the work ond protection 
periodically to 01 law motor vehicle traffic ta poss. 
ol lowed to poss the work convoy, o DO NOT PASS <R4-1l 
the bock of the rearmost protection vehicle. 

vehicles should pul I over 
If motorists ore not 
sign should be placed on 

. 
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

FILE: 

TRAFFIC CONTROL PLAN 
MOBILE OPERATIONS 
RAISED PAVEMENT 

MARKER INSTALLATION/ 
REMOVAL 
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ONE LANE CLOSURE

TCP (6-1b)

TYPICAL FREEWAY 

TWO LANE CLOSURE

GENERAL NOTES

Type 3 Barricade

Heavy Work Vehicle

Channelizing Devices

 Flag

LEGEND

Flagger            

Sign

Message Sign (PCMS)

Portable Changeable

Flashing Arrow Board 

Trailer Mounted 

M

Traffic Flow

Attenuator (TMA)

Truck Mounted 

L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)

Taper lengths have been rounded off.**

**

75 750'

720'

825' 900' 75' 540'

195'

240'

295'

350'

410'

475'

 90'

100'

110'

120'

130'

140'

150'

45'

50'

55'

60'

65'

70'

450'

500'

550'
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495'

550'

605'

660'

600'

660'

650' 715' 780'

540'

700' 770' 840'

45

50

55

60

65

70

Posted

Speed

"B"

Buffer Space

Longitudinal

Suggested

Tangent

On a

Taper

On a12'

OffsetOffset

11'

Offset

10'

Devices

Channelizing 

Spacing of 

Suggested Maximum

Formula

L=WS

Taper Lengths "L"

Desirable

 Minimum 

800' 880' 960' 80' 615'160'80

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION
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CW20-1F
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PHASE 1

(See note 6)
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1 and 7

See note 
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strobe lights

oscillating or

rotating, flashing, 

high intensity

with TMA and

Shadow Vehicle

1 and 7

See note 

XXXX

XXXX

XXXX

30" X 12"

CW16-2aP

 

 

48" X 24"

G20-2

PHASE 1

(See note 6)

PHASE 2

 

CW20-1F

48" X 48"

  

30" X 12"

CW16-3aP

 

  

30" X 12"

CW16-3aP

1 and 7

See note 

1 and 7

See note 

 

48" X 24"

G20-2

XXXX

XXXX

XXXX

B

B

2 RIGHT 

LANES

CLOSED

CLOSED

AHEAD

RIGHT LN

1 and 7

See note 

(See note 10)

48" X 48"

CW20-5aTR

(See note 10)

48" X 48"

CW20-5TR

(See note 10)

48" X 48"

CW20-5TR

(See note 10)

48" X 48"

CW20-5TR

performance.

adversely affecting the work 

area of crew exposure without 

30' to 100' in advance of the

be used if it can be positioned 

vehicle equipped with a TMA shall

typically required. A shadow 

a Truck Mounted Attenuator is 

A shadow vehicle equipped with 

30" X 12"

CW16-2aP

 
(See note 10)

48" X 48"

CW20-5TR

See Note 13

See Note 13

strobe lights

oscillating or

flashing, 

rotating, 

high intensity

with TMA and

Shadow Vehicles

*

*

*

   already in place on the project.

13.The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs 

   condition for road users or workers.

   the work area and equipment crossings.  Floodlights shall not produce a disabling glare 

12.For Intermediate Term Stationary work at night, floodlights should be used to illuminate 

   relocated to improve advance warning in case of unanticipated queuing or congestion. 

   prior to the lane closure to allow motorists an alternate route.  They may also be 

11.When possible, PCMS units should be located in advance of the last available exit ramp 

   a plaque below the sign may be used.

   shown in the SHSD for Texas with distances on the sign face rather than mounted on 

   are mounted at 1' height for short term stationary or short duration work, sign versions 

10.Warning signs shown shall be appropriately altered for left lane closures. When signs 

   bottom of the sign.

9. Warning signs for intermediate term stationary work should be mounted at 7' to the

   devices, taper lengths and tangent lengths meet the requirements of the TMUTCD.

8. The number of closed lanes may be increased provided the spacing of traffic control 

   where median width will permit and traffic volume justifies the signing.

7. Duplicate construction warning signs should be erected on the medians side of freeways

   other specific warnings.

   on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or 

6. Phase 2 of the PCMS message should include appropriate information formatted as shown 

   in advance of the actual closure.

   ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days

5. Static message boards or changeable message signs stating the date and duration of 

   required to maintain traffic flow, detours and motorist safety during construction.

4. The Engineer may direct the Contractor to furnish additional signs and barricades as 

   in place until removal is approved by the Engineer.

3. All construction signs and barricades placed during any phase of work shall remain

   tangent sections. Other channelizing devices may be used as directed by the Engineer.   

   Stationary work, drums shall be used on tapers with drums or 42" cones used on 

2. Drums or 42"cones are the typical channelizing devices.  For Intermediate Term

   triangle symbol may be omitted when stated elsewhere in the plans.

1. All traffic control devices illustrated are REQUIRED.  Devices denoted with the

FREEWAY LANE CLOSURES

TRAFFIC CONTROL PLAN
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TCP C6-3b) 

EXIT RAMP CLOSED 

xv 

EXIT 

�
Existing 

RAMP 

CLOSED 

R11-2bT 
48" X 30" 

LEGEND 

= Type 3 Barricade •• Channelizing Devices

DP Heavy Work Vehicle � 
Truck Mounted
Attenuator <TMAJ

� 
Troi I er Mounted 

@
Portable Changeable 

Flashing Arrow Boord Message Sign <PCMSJ

..... Sign ¢ Traffic Flow 

°' Flog D..o Flogger

Minimun Suggested Moximun 
Desirable Spacing of Suggested 

Posted Toper Lengths "L" Channelizing Longitudinal 
Speed For-mulo ** Devices Buffer Space 

10' 11' 12' On o On o "B" 
Offset Offset Offset Toper Tangent 

45 450' 495' 540' 45' 90' 195' ----
50 500' 550' ---- 600' 50' 100' 240' 

55 
L=WS 

550' 605' 660' 55' 110' 295' ----
� 600' 660' 720' 60' 120' 350' 

� 
650' 715' 780' 65' 130' 410' 

70 700' 770' 840' 70' 140' 475' ----
--1..L 750' 825' 900' 75' 150' 540' 

80 800' 880' 960' 80' 160' 615' 

EXIT XV 
** Toper I engths hove been rounded off. 

L•Length of Toper(FTJ W•Width of Offset(FTJ S•Posted Speed(MPH 

Street B TYPICAL USAGE 

/f MOBI LE SHORT SHORT TERM I NTERMEDIATE LONG TERM 
DURATION STATIONARY TERM STATIONARY STATIONARY 

EXISTING 
✓ ✓ ✓

GENERAL NOTES: 

1. Al I traffic control devices i I lustroted ore REQUIRED. Devices 

xx 

EXIT 

�
Existing 

EXIT XX 

Street A 

/f 

STREET B USE 

denoted with the triangle symbol moy be omitted when stated elsewhere
in the plans.

*A shadow vehicle eQuipped with a Truck Mounted Attenuator is 
typicol ly reQuired, A shodow vehicle eQuipped with o TMA shol I 
be used if it con be positioned 30' to 100' in advance of the
area of crew exposure without adversely affecting the work

performance.

Additional reQuirements for lone closures and advance signing 
shol I be as shown on TCP <6-11 or as directed by the Engineer. 

EXIT STREET A 

....t- Texas Deportment of Transportation
I Traffic Operations Division Standard 

CLOSED EXIT 

Or, os on option when 
exits ore nuroered 

EXIT xv USE 

CLOSED EXIT xx 

PI ace 1 mi I e (approx. J 
in advance of Street A 
exit. FILE: 

TRAFFIC CONTROL PLAN 

WORK AREA BEYOND RAMP 

TCP<6-3)-12 
tcp6-3. dgn DN; TxDOT c" TxDOT ow, TxDOT c" TxDOT 

©TxDOT February 1994 CONT SECT JOB HIGHWAY 

REVISIONS 

TRAFFIC EXITS PRIOR TO CLOSED RAMP 1-97 8-98
DIST COUNTY SHEET NO • 

4-98 8-12
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Details and 
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EXIT RAMP CLOSED 

XY 

EXIT 

f1' 

◊◊ 
Existing 

I 

EXIT XY 

Street B 

/f 
Existing 

xx 

EXIT 

f1' 

Existing 

EXIT XX 

Street A 

/f 
Existing 

STREET A 

EXIT 

USE 

STREET B 

EXIT CLOSED 

Or, as on opt ion when 
exits ore nurt>ered 

EXIT XX USE 

CLOSED EXIT XY 

Place 1 mile (approx.> 
in advance of c I osed romp. 
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Existing 
Exit Gore 
Sign 

0 
0 
0 

E5-4T 
48"X42" 

60' 

gap 

60' 

- Shadow Vehicle
with TMA and 
high intensity
rotating,
flashing,
asci I loting or 
strobe I ights 

EXIT 

OPEN 

E5-2 
48" X 36" 

See TCP(6-1)for 
Lane Closure 
Detai Is and 
Additional 
Signing. 

C6-4b) 

EXIT RAMP OPEN 

LEGEND 

= Type 3 Barricade •• Channelizing Devices 
<CDs>

DP Heavy Work Vehicle ljl§J 
Truck Mounted 
Attenuator <TMA>

� 
Tra i I er Mounted 

@
Portable Changeable

Flashing Arrow Board Message Sign !PCMS>

.a. Sign 0 Traffic Flow

°' Flag D..o Flogger 

Minim..m Suggested Maximum 
Desirable Spacing of Suggested 

Posted Toper Lengths "L .. Channelizing Longitudinal 
Speed For-mulo ** Devices Buffer Space 

10' 11' 12' On a On o "B" 
Offset Offset Offset Toper Tangent 

45 450' 495' 540' 45' 90' 195' 
50 500' 550' 600' 50' 100' 240' 
-

55 
L=WS 550' 605' 660' 55' 110' 295' -

60 600' 660' 720' 60' 120' 350' 
65 650' 715' 780' 65' 130' 41 O' 

-

70 700' 770' 840' 70' 140' 475' -
75 750' 825' 900' 75' 150' 540' 

-

80 800' 880' 960' 80' 160' 615' 

** Taper I engths have been rounded off. 
L=Length of Taper!FT> W=Width of Offset!FT> S=Posted Speed!MPH) 

TYPICAL USAGE 

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM 
DURATION STATIONARY TERM STATIONARY STATIONARY 

✓ ✓ ✓ 

GENERAL NOTES 

1. Al I traffic control devices ii lustroted ore REQUIRED. Devices
denoted with the triangle syrrool may be omitted when stated elsewhere 
in the plans . 

2. See BC Standards for sign details.

*A shadow vehicle equipped with a Truck Mounted Attenuator is
typically required. A shadow vehicle equipped with a TMA shol I
be used if it con be positioned 30' to 100' in advance of the
area of crew exposure without adversely affecting the work

performance.

Additional requirements for lone closures and advance signing 
shol I be as shown on TCP <6-1> or as directed by the Engineer . 

....t- Texas Deportment of Transportation
I Traffic Operations Division Standard 

FILE: 

TRAFFIC CONTROL PLAN 

WORK AREA AT EXIT RAy:> 

TCP<6-4)-12 
tcp6-4. dgn DN; TxDOT c" TxDOT ow, TxDOT c" TxDOT 

©TxDOT Feburary 1994 CONT SECT JOB HIGHWAY 

REVISIONS 

1-97 8-98 DIST COUNTY SHEET NO. �� TRAFFIC EXITS PAST CLOSED RAMP 
c�------------------------------------------------------------------------------------------------,..""'-,----------------------
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1600' 1000' 1600' 1000'

30' Min.

CLOSED

EXIT

XXX

 
 

CW20-1D

48" X 48"

EXIT

USE

XXX

Work Space

48X48

CW20RP-3E

48X48

CW21-5bBR

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

SHOULDER

 

 

CW20-1D

48" X 48"

CLOSED

EXIT

XXX

USE

EXIT

XXX

48X48

CW20-5ER

1000'1200' 1000'

30' Min.

GENERAL NOTES

**

30'

Type 3 Barricade

Heavy Work Vehicle

 Flag

LEGEND

Flagger            

Sign

Message Sign (PCMS)

Portable Changeable

Flashing Arrow Board 

Trailer Mounted 

M

Traffic Flow

Attenuator (TMA)

Truck Mounted 

(CDs)

Channelizing Devices

**

75 750'

720'

825' 900' 75' 540'

195'

240'

295'

350'

410'

475'

 90'

100'

110'

120'

130'

140'

150'

45'

50'

55'

60'

65'

70'

450'

500'

550'

600'

495'

550'

605'

660'

600'

660'

650' 715' 780'

540'

700' 770' 840'

45

50

55

60

65

70

Posted

Speed

"B"

Buffer Space

Longitudinal

Suggested

Tangent

On a

Taper

On a12'

OffsetOffset

11'

Offset

10'

Devices

Channelizing 

Spacing of 

Suggested Maximum

Formula

L=WS

Taper Lengths "L"

Desirable

 Minimum 

800' 880' 960' 80' 615'160'80

Taper lengths have been rounded off.

S=Posted Speed(MPH)

L=Length of Taper(FT) W=Width of Offset(FT) 

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION

 SHORT 

1000' 1000'
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1000'1200' 1000' 1000'

M

1000'1200' 1000' 1000' 1000'
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                           FOR ADT GREATER THAN 10,000

                           

See Note 6

See Note 6

See Note 6

February 2014

tcp6-8.dgn

WORK IN EXIT GORE

L

1
3 L

TCP (6-8a)

TCP (6-8b)

TCP (6-8c)

B

Min. 

Work Space

Work Space

B

B

1
3 L

L

48" X 30"

R11-2bT

10'

48" X 30"

R11-2bT

10'

48" X 30"

R11-2bT

10'

See Note 1

See Note 1

See Note 1

1
3 L

7. Roadway ADT should be greater than 10,000. 

   a "RAMP CLOSED" AHEAD (CW20RP-3D) Sign.

6. The PCMS may be omitted if replaced with

5. Truck mounted attenuator is required.

   to TCP(6-4) for traffic control details.

   be closed in addition to the exit ramp, refer 

4. When it is determined that a through lane should 

   on the PCMS.

   to display a similar message as called for 

   sign is available in an appropriate location 

3. The PCMS may be omitted when a permanent DMS 

   Texas (SHSD) for sign details.

2. See the Standard Highway Sign Design for 

 

   20' spacing.

1. Place channelizing devices in the gore at 
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TXDOT KM SSreactm21.dgn

GENERAL NOTES

VIEW A-A

 PLAN VIEW

WIDTH

PAD

48"

WIDTH

SYSTEM

3'-5 ƒ"

 ELEVATION VIEW

LEFT SIDE

36"

48"

 ELEVATION VIEW

 PLAN VIEW

8"

4'-4 ƒ"

34"

BACKUP

NOSE COVER

REFLECTOR

(TYP)

SIDE REFLECTOR

(TYP)

CYLINDER

(TYP)

DIAPHRAGM

(TYP)

SIDE REFLECTOR

L
C

REACT M SYSTEM WITH NO TRANSITIONS

TRANSITIONS AND OFFSET INSTALLATION DETAILS.)

(SEE THE MANUFACTURER'S SHOP DRAWINGS FOR

BACKUP AND BASE TRACK ASSEMBLY

BIDIRECTIONAL AND UNIDIRECTIONAL INSTALLATION DETAILS.)

(SEE THE MANUFACTURER'S SHOP DRAWINGS FOR TRANSITIONS, OFFSETS,

TRANSITION (ADAPTER)

VERTICAL WALL BARRIER

TRANSITION (ADAPTER)

VERTICAL WALL BARRIER

TRAFFIC FLOWS ONLY.

REQUIRED W/BI-DIRECTIONAL

TRANSITION PLATE(S)(OPTIONAL)

TRAFFIC FLOWS ONLY.

REQUIRED W/UNIDIRECTIONAL

TRANSITION PLATE(S)(OPTIONAL)

BACKUP ASSEMBLY TYPES FOR SYSTEM TRANSITIONS

DIRECTIONS OF TRAFFIC FLOW.

SYSTEM IS EXPOSED TO IMPACTS FROM ONE OR TWO DIFFERENT 

AT DIVIDED-HIGHWAY MEDIANS OR UNDIVIDED ROADWAYS WHERE THE 

PANELS USED FOR STANDARD AND BI-DIRECTIONAL INSTALLATIONS: 

THE CORRECT BACKUP ASSEMBLY AND TRANSITION PANELS OR SIDE 

CONTACT THE MANUFACTURER WITH SITE SPECIFIC DATA (SSD) FOR 

NOTES:

22'-2 ƒ" SYSTEM LENGTH

23'-0" PAD LENGTH

18'-10" EFFECTIVE LENGTH

BIDIRECTIONAL TRAFFIC

(TYP)

SIDE REFLECTOR

JULY 2021

BIDIRECTIONAL TRAFFIC

(CYLINDER 1 ONLY)

FOR OVERPULLING

1" DIA. HOLE

CABLE STRAPS

BACKUP

BACKUP

(TYP)

ANCHOR LOCATIONS

BASE TRACK

THE PRODUCT DESCRIPTION ASSEMBLY MANUAL.

REACT M SYSTEM AND IS NOT INTENDED TO REPLACE

THIS STANDARD IS A BASIC REPRESENTATION OF THE

NOTE:

ANCHOR SYSTEM TYPE

FOUNDATION TYPES

MINIMUM 6" REINFORCED CONCRETE ROADWAY

MINIMUM 7" CONCRETE DECK STRUCTURE, OR

 

BY 50' LONG)

CONCRETE ROADWAY MEASURING AT LEAST 12' WIDE

MINIMUM 8" NON-REINFORCED PORTLAND CEMENT

                     

DRAWINGS.

PAD SHALL BE SHOWN ON THE MANUFACTURER'S SHOP 

PAD (REQUIRED REINFORCING STEEL FOR CONCRETE

MINIMUM 8" REINFORCED PORTLAND CEMENT CONCRETE

APPROVED ADHESIVE, 7" STUDS, 5.5" EMBEDMENT

TRANSITION (ADAPTER)

SAFETY SHAPE BARRIER

TRAFFIC FLOWS ONLY.

REQUIRED W/BI-DIRECTIONAL

TRANSITION PLATE(S)(OPTIONAL)

CONCRETE PAD REINFORCED CONCRETE PAD

BLOCK

ANCHOR

DESIGN DATA TABLE FOR REACT M

NUMBER

TEST

LENGTH

OVERALL

-

LEVEL

TEST

TL-3

LENGTH

TRANSITION

3-38

3-37A TL-3

TL-3 -

9'-10 ƒ"

22'-2 ƒ"

22'-2 ƒ"

22'-2 ƒ"

WIDTH

SYSTEM

3'-5 ƒ"

3'-5 ƒ"

3'-5 ƒ"

3-36

3-30
TO

BASE TRACK

A

A

(TYP)

CYLINDER

3'-0" DIA.

(MASH TL-3)

CL

ANCHORING DETAIL

BASE OR ANCHOR PLATE

5 •" EMBED

VARIES*

*SEE FOUNDATION TYPES TABLE

ƒ" X 7" ANCHOR STUD

TOP OF CONCRETE

BLOCK

ANCHOR

CONCRETE PAD

UP TO 30" WIDTH

PROTECTS HAZARDS

(TYP)

ANCHOR LOCATIONS

    CRASH CUSHION THAT CAN PROTECT HAZARDS UP TO 30-INCHES IN WIDTH.

9.  THIS DRAWING REPRESENTS THE REACT M TL-3 SYSTEM, RE-DIRECTIVE, NON-GATING

    SPIKES, THREADED BOLTS IN BACKUP UNIT, AND WEDGE FITTINGS ON CABLES.

8.  ALL STEEL COMPONENTS TO BE HOT DIPPED GALVANIZED EXCEPT STAKES, DRIVE

    CENTERLINE OF MERGING BARRIERS.

7.  THE REACT M SYSTEM SHOULD BE APPROXIMATELY PARALLEL WITH THE BARRIER OR

    DEPRESSIONS.

6.  THE INSTALLATION AREA SHOULD BE FREE FROM CURBS, ELEVATED OBJECTS, OR

    IS 8%.

    THE CONCRETE PAD WILL REQUIRE LEVELING. MAXIMUM PERMISSIBLE CROSS-SLOPE

5.  IF THE CROSS-SLOPE VARIES MORE THAN 2% OVER THE LENGTH OF THE SYSTEM,

    ENGINEER.

    WILL BE SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS FURNISHED TO THE 

4.  DETAILS OF COMPONENTS FOR THE REACT M, BACKUPS AND REINFORCING DETAILS

    SHOWN ON THE MANUFACTURER'S SHOP DRAWINGS.

3.  FOR BI-DIRECTIONAL TRAFFIC, APPROPRIATE TRANSITION DETAILS WILL BE AS

    FOR MARKER AND PLASTIC WRAP COLOR ORIENTATION.

    SIDE MARKER REFLECTORS ON BOTH SIDES OF THE UNIT. SEE SITE PLAN VIEWS

    STANDARD DELINEATION ADHERED TO THE WRAP AND SHALL HAVE A SERIES OF

2.  THE NOSE OF THE REACT M SHALL BE CLAD WITH A PLASTIC WRAP WITH

    AT 1(888)323-6374 OR WEBSITE: www.trinityhighway.com.

    GUIDANCE OF THE SYSTEM, CONTACT: TRINITY HIGHWAY - ENERGY ABSORPTION

1.  FOR SPECIFIC INFORMATION REGARDING INSTALLATION AND TECHNICAL

CYLINDER 6 CYLINDER 5 CYLINDER 4 CYLINDER 3

BLOCK

ANCHOR

CONCRETE PAD

CYLINDER 2 CYLINDER 1

REINFORCED CONCRETE PAD

REACT M (NARROW)

CRASH CUSHION

ENERGY ABSORPTION

TRINITY HIGHWAY

LOW MAINTENANCE

APOKHREL
Text Box
50

dfregia
Text Box
0271

dfregia
Text Box
15

dfregia
Text Box
099

dfregia
Text Box
IH 610

dfregia
Text Box
HOU

dfregia
Text Box
HARRIS
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6-96

8-96

5-98

3-03

LEGEND
DEPARTMENTAL MATERIAL SPECIFICATIONS

     PLYWOOD SIGN BLANKS DMS-7100

ALUMINUM SIGN BLANKS DMS-7110

DMS-8300

COLOR USAGE SHEETING MATERIAL

ORANGE

BLACK

BACKGROUND

LEGEND & BORDERS NON-REFLECTIVE ACRYLIC FILM

Sign

Traffic Flow

Large Sign

  

48" X 48"

CW21-1T

*

(See Note 3)

48" X 48"

CW21-1T

SIGN FACE MATERIALS

TYPE B   OR TYPE C
FL FL

WORK ZONE

"GIVE US A BRAKE"

SIGNS

August 1995

GENERAL NOTES

UNDIVIDED HIGHWAYDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL

SUMMARY OF LARGE SIGNS

SIGN

DESIGNATION

SIGN

DIMENSIONS

REFLECTIVE

SHEETING

GALVANIZED
DRILLED

SHAFT

Size
1 2

(LF)
(LF)

BACKGROUND

COLOR
24" DIA.

STEEL

STRUCTURAL 

SQ FT

See Note 6 Below

32Orange G20-7T 96" X 48"

W8x18 16 17 12128 Orange 192" X 96"

SIGN

FL
Type B  or C

FL

FL
Type B  or C

FL

  

  

 

  

 

  

 

Limit Signs

Project

Limit Signs

Project

(See Note 3)

48" X 48"

CW21-1T

  

Area

Work 

Area

Work 

*

   before the sign is manufactured. 

   shall be shown in the plans or the Engineer shall provide a detail to the Contractor 

   Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual 

8. All signs shall be constructed in accordance with the details found in the "Standard 

        Item 416 -  Drilled Shaft Foundations

        Item 647 -  Large Roadside Sign Supports and Assemblies.

        Item 636 -  Aluminum Signs

   under the following specification items:  

7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for 

   subsidiary to Item 502. 

   4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be 

   plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two

6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8" 

   subsidiary to Item 502, "Barricades, Signs and Traffic Handling."

5. Give Us a Brake (CW21-1T) signs and supports shall be considered

   speed zone signing when required.

   US A BRAKE signing. See BC(3) for location and spacing of construction

4. Work zone speed limits are sometimes used in conjunction with GIVE

   used for this purpose.

   repeated halfway through the project. The Give Us a Brake (CW21-1T) may be 

3. For projects more than two miles in length, Give Us a BRAKE signs should be

2. Sign locations shall be approved by the Engineer.

1. See BC and SMD sheets for additional sign support details.

(Optional- See Note 7)

192" X 96"

   or

96" X 48" (See Note 6)

G20-7T

7-13

WZ(BRK)-13
wzbrk-13.dgn 

Standard
Division

Operations
Traffic

 

elsewhere in the plans.

192" x 96" sign is required, the locations shall be noted 

When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T)

G20-7T

APOKHREL
Text Box
51

dfregia
Text Box
0271

dfregia
Text Box
15

dfregia
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Text Box
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DOUBLE

Yellow

Yellow

Yellow

White

White

Yellow

White

White

4" to 12"

4" to 12"

-
Type Y-220’+6"

NO-PASSING

LINE

TABS

-
20’+6" 4.5’+6"-

4"

TABS 

TABS 

White

White

TABS 

TABS 

Type Y-2

Type W

Type W

Type W

Type W

Type Y-2

Type Y-2

Type W

Type W

SINGLE

NO-PASSING LINE

or CHANNELIZATION

LINE

TABS

-
20’+6"

4"

-
20’+6"

TABS

4.5’+6"-

-

4"

- 4.5’+6"-

40’+1’

-1’+3"

Yellow or White

Yellow or White

Type Y-2 or W

Type Y-2 or W

Raised

Pavement

Marker
L �L

If raised pavement markers are used to supplement REMOVABLE

short term markings, the markers shall be applied to the top

of the tape at the approximate mid length of the tape. This

allows an easier removal of raised markers and tape.

TAPE

TAPE

TAPE

TAPE

NOTES:

   reflective roadway marker tabs unless otherwise specified elsewhere in plans.

2. Short term pavement markings shall NOT be used to simulate edge lines.

3. Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur be-

   tween markers or devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted.

4. Temporary flexible-reflective roadway marker tabs will require normal maintenance replacement when used on 

   roadways with an ADT per lane of up to 7500 vehicles with no more than 10% truck mix. When roadways exceed 

   these values, additional maintenance replacement of devices should be planned.

5. No segment of roadway open to traffic shall remain without permanent pavement markings for a period greater 

   than 14 calendar days. The Contractor will be responsible for maintaining short term pavement markings until 

   permanent pavement markings are in place. When the Contractor is responsible for placement of permanent 

   pavement markings, no segment of roadway shall remain without permanent pavement markings for a period

   greater than 14 calendar days unless weather conditions prohibit placement. Permanent pavement markings shall

   be placed as soon as weather permits.   

6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where 

   passing is permitted. Signs shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices"

   (TMUTCD) and may be used to indicate the limits  of no-passing zones for up to 14 calendar days. Permanent

7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing lines may be omitted when approved

   by the Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6).

1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two 

   amber reflective surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and 

2. Tabs shall meet requirements of Departmental Material Specification DMS-8242.

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when 

   illuminated by automobile low-beam head light at night, unless sight distance is restricted by roadway 

   geometrics. 

4. No two consecutive tabs nor four tabs per 1000 feet of line shall be missing or fail to meet the visual 

   performance requirements of Note 3.

TAPE

TAPE

TAPE

   pavement markings should then be placed.

TEMPORARY FLEXIBLE, REFLECTIVE ROADWAY MARKER TABS (TABS)

PREFABRICATED PAVEMENT MARKINGS

TABS

TAPE

40’+1’

20’+6"

3’+3"

12"

White

4"+1"

12’+6" 3’+3" Type W

TABS

TAPE

20’+6"

4"+1"

Type W

White

4.5’+6"-

Wide Dotted Lines

Wide Gore MarkingsType W

Wide Dotted Lines

Wide Gore Markings

1-97

3-03

R4-1

R4-2
R4-2

R4-1

   Type W (one white or silver reflective surface with white body). Additional details may be found on BC(11).

1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary  flexible-

OR LANE LINE)

(FOR CENTER LINE

(FOR LANE DROP LINES)

April 1992 

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL)

RAISED PAVEMENT MARKERS

http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm

TWO-WAY LEFT TURN LANE

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

LANE LINES FOR DIVIDED HIGHWAY

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO LANE TWO-WAY HIGHWAYS

WIDE DOTTED

LINES

WIDE GORE

MARKINGS

BROKEN

LINES

SOLID

LINES

WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNSWORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS

Marking (Tape)

Pavement 

Short Term

Removable 

   Item 672, "RAISED PAVEMENT MARKERS" and DMS-4200.

1. All raised pavement markers used for work zone markings shall meet the requirements of 

   respective MPLs at the following website:

1. DMSs referenced above can be found along with embedded links to their 

   Prefabricated Pavement Markings." 

   "Permanent Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade 

2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240 

1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241.

12’+6"

   noted elsewhere in the plans.  One piece cones are not allowed for this purpose.

   devices to guide motorist through the exit.  If channelizing devices are to be used it should be 

8. For exit gores where a lane is being dropped place wide gore markings or retroreflective channelizing 

12"

   passing is prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where 

7-13

wzstpm-13.dgn

WZ(STPM)-13

Standard
Division

Operations
Traffic

PAVEMENT MARKINGS

WORK ZONE SHORT TERM

APOKHREL
Text Box
52

apokhrel
Text Box
0271

apokhrel
Text Box
15

apokhrel
Text Box
099

apokhrel
Text Box
IH 610

apokhrel
Text Box
HOU

apokhrel
Text Box
HARRIS

apokhrel
Line

apokhrel
Line

apokhrel
Line

apokhrel
Line

apokhrel
Line

apokhrel
Line
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Text Box
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apokhrel
Line
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REFLECTOR UNIT SIZES FOR DELINEA TORS 
AND OBJECT MARKERS DELINEA TORS D & OM DESCRIPTIVE CODES 

>.c co 
O•-

IJJ 
._L 
0

� 
>.c 

SIZE 1 SIZE 2 SIZE 3 SIZE 4 

-----� 

SINGLE DOUBLE 

4" 

H 

INSTL DEL AS
==:J

M <D-X >SZ X <XXXX XXX<�! 
NLIIBER OF REFLECTORS 

S = Sin91e 
D • Dout>le 

COLOR OF REFLECTORS 
w ■ wnite

.. 0 • 
CO Cl) 
0 "' 
L Cl):, 
LC 
0+-"' 
;o +-

L•-

00 
z ... 8 >.L 
...... 

+--01 
O•- C 
,c( .O•-·- +-
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01C O 

\ \ � 
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(\J 

·= "' a ______ _._ _________ _._ ________ __.'----------�--------

DEVICE 

0 

/ 

� 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1-Size 2 reflector 1-Size 1 reflector
unit unit 

2-Size 2 reflector 2-Size 1 reflector
units units

Y = Yellow
R • Red 

REFLECTOR UNIT SIZE 
1 or 2 

TYPE OF POST OR DELlt.lEATOR --------� 
WC = Win9 Channel Post 
YFLX ■ Yel IOW Flexit>le Post 
WFLX = wnite Flexit>le Post 
BRF ■ Barrier Reflector 

TYPE OF UOUt.lT 
GND • Emt>edded <drivot>le or set in concrete> 
CTB = Concrete Barrier Mount 
GFl or GF2 = Guard Fence Attachment 
SRF = Surface Mount � �u SHEETING Yellow, White or Red Type B or C reflective Sheeting 
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g- 0 _e If Required ,,a-- post (fix). Bl = Bi-Directional .,giij NOTE POST TYPE WC YFLX, WFLX WC YFLX, WFLX BR = Bi-Directional with red on Dock 
��� 2. Size 2 ond 3 - For use on wing chonnel Cwcl post only. Use opproved
�.. metol, plostic or fibergloss bockplote with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM <OM-XX) (XXXX)XXX(XX) 
· .:�1-------------------------------------------....ii....-----"----------.i...-------------------.i...---------■I

=1 
GlCIIL 
:l: t a OBJECT MARKERS TYPE OF oeJEcT MARKER ----
,...£ g 1, 2, 3, or 4 
0 t·- Type 1 (OM-1 > Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) NLIIBER OF REFLECTORS OR DIRECTION 

l:� � ft!:��:::�:�� ��::
s

(g:
e

i2:i�r 
��a OM-1 OM-2X OM-2Y OM-2Z OM-3L OM-3R OM-3C OM-4 z 3-Size 1 or 1-Size 4 reflector unitls)(Type 2 only)
8,f"' L Left Side <Type 3 Ol>ject Marker only) 
."!. at R Ri9nt Side <Type 3 Ot>ject Marker only) 

,...!: 4" 6" 3" C Center <Type 3 Object Marker only> 
� 6.e � 

� � TYPE OF POST --------------� 
8LL 

� 
I/ 

0 

� � 

]

· 

� j 
WC ■ Win9 Channel Post 12" 

� 

6.el 
. 

'" �
-
�.

---;

x

-9x
< WFLX = White Flexit>le Post 

-:;; .. b /d',, 
,. � TWT • Thin Wol led Tut>in9 

.,g 0 
� 

N l�x � 
x DEV I CE ' - � - TYPE OF UOUNT ------------------'.c .. +-

� 
v / ' :--< GND = Elli:>edded <dr i vot> le> 

� �-� � � � 

l'x,:� 
� WAS• Wedge Anchor Steel 

a,� 6 "'i O WAP = Wedge Anchor P 1ostic 
ID ID ID "' "' "' :0 ·t/ua 

<? 
�'�, •�-� );,:

0 
J &. SRF ■ Surface Mount 

!J�; ,'b o 
�o 

a,.,,., 0 DIRECTION---------------------�<? # �·-c_ � � If ReQuired 
t:> +- Bl ■ Bi -Direct ionol C 

-� � � 
�'o 3-Size 1 reflector

3-Size 2 reflector 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS 

units unit or 1-Size 4 reflector 
unit FLEXIBLE DELINEATOR & OBJECT MARKER POSTS 

<EMBEDDED & SURFACE MOUNT TYPES> DMS-4400 

SHEETING Yellow - Type B or C Sheeting 
Alternoting ocrylic black ond retroflective 

ye I I ow - Type BFL or CFL Sheeting SIGN FACE MATERIALS DMS-8300 
POST TYPE TWT WC WC WFLX TWT TWT DELINEATORS, OBJECT MARKERS AND BARRIER 

REFLECTORS DMS-8600 
MOUNT TYPE WAS, WAP GND 

BARRIER REFLECTORS <BRF> 
GFl GF2 CTB 

-
' 

GND GND, SRF WAS, WAP 

CHEVRONS 

DEVICE 

WAS, WAP 

ONE DIRECTION LARGE ARROW 

DEVICE 

NOTE: 
Del ineator and object marker 
substrates and sign substrates 
shal I be 0.080" Aluminum sign 
blank to conform to ASTM B-209 
Alloy 6061-T6 or approved 
a I ternat i ve. 

<i ' 0 0 

DEVICE ,, 

< 
l l 

Wl-8 

> 
I I Wl-6 

�-
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

Ill 
w 
::I! 

.. 

Ill 

111111 

1, Sorrier reflectors shol I meet the requirements 
of DMS 8600. 

2. Approved Barrier Reflectors ore listed on the
"Sorrier Reflectors" Mo+eriol Producer List
ot: www.txdot.gov.

SIZE CW x Ll 

MOUNTING HEIGHT 

18"x 24" 

I 
24"x 30" 

. CConventionolCConvent
,
onall Oversize> 

4' -0" or 7' -0" 

30"X 36" 
1

36" X 48" 
CExpresswoyl CFreewoyl 

7'-0" Only 

SIZE CW x Ll 

MOUNTING HEIGHT 

48" X 24" 
C Convent i ono I l 

60" X 30" 
CExpresswoy & Freewoyl 

7' -0" 

DELINEATOR & 

OBJECT MARKER 

MATERIAL 

DESCRIPTION 

D & OMCl>-2O 
��-----....... ------------------------� 
�;;:: SHEETING Yellow, White, Red NOTE 

1. CHEVRON CW1-8l signs ond ONE DIRECTION LARGE ARROW CW1-6l Signs
shol I be instol led per Sign Mounting Detoils CSMD> Stondard
Sheets ond poid under Item 644 CSmol I Roodside Sign Assemblies>. FILE• dom1 -20. dgn DN• TXDOT CK, TXDOT I ow, TX DOT Im TXDOT 

111111-------------------------------1 2. When there is a need to increose conspicuity, the Texos version of
© TxDOT August 2004 

w NOTE 
l. Reflective sheeting shol I hove O minimum the ONE DIRECTION LARGE ARROW sign CW1-9T) moy be used insteod of

10-09 3-15 

REVISIONS 

CONT sEcrl 

0271 15 I 
DIST 

JOB HIGHWAY 

099 IH 610 
COUNTY SHEET NO. .... � dimension of 3 inches ond minimum surface the ONE DIRECTION LARGE ARROW CW1-6l. 4_10 7_20 

�;;::L----...L-�o�r�e�o�o�f....;:9....;:s�q�u�or�e;_�in�c�h�e�s�-:....-----------L-------.l...--------------------------------------------------------+�':"""1-------•�•-...;;�;.;.:.;:..._....,.,g,g,c� 
l.12.U 
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._L 
0� 
>.c 
.. 0 . 
CO Cl) 
0 "' 
L Cl):, 
LC 
0+-"' 
;o +-

L•-
00 
z ... 8 

>.L 
......

+-- 01 
O•- C 
,c( .O•-

·-+-
Cl)IJJ-
0 C:, ·- 0 U) 
+- QCI) 
OIJJL 
OCII 
LL ti) 
D. Cl) 

001 
CJIC O 
C E •- CIJ 0 
��� 
cv',L 
C IJJO ·-"' 
CJIQU) 
C +-
1,a--

0:, 
tllOtll 
0 X Cl) 
x,- L 

Cl) ... ..
' .o 

L Cl) 
Cl)Cl)L 
C>L 
+-Cl) 0 

00 
>.UJ C 
.0 +-•-

0 

iia 
C ._ 

L Cl) 
Cl)IJJL 
>OO 
oa 
OIL IJJ 

:, +-
.� a g 

>,L 
t:ICO 
LO._ 
0 
t:ILL 
CO CV 
o ... c 

+- +
., ,_ 0 
u,go •- X +
C ... 
.. t:I 

>.L 
._ 0 0 
0 t:I 
cu�5 
ti) 0 .. 
:, Eu, 
..,.,,., 

C•-•
,_ C 

t:I +
c ·-...
><O 

Ill 
w 
::I! ... 
Ill 

111111 
WW 
,- ...J 
<
CLL 
111111 

POST TYPE AND SUPPORT FOUNDATION DETAILS 

WING CHANNEL (WC) 

GND 

0 
0 
0 
0 
0 

Ground 0 

Line 
0 
0 
0 

�/��, 

0 

/��/ 
0 
0 ,� � 
0 -
0 0 
0 ::J 
0 <I) 
0 ::, 
0 
0 
0 0 
0 ' 
0 

"' 0 
0 
0 

lilOTES 

1, Embedded Wing Channel (WC) 
post option moy be used for 
Type 2 Object Markers ond 
Del ineotors only. 

2, 1. 12 lbs/ft steel per ASTM A 
1011 SS Gr. 50, or ASTM A499 . 

FLEXIBLE POSTS <YFLX,WFLX> 

GND SRF 

<Ci) 
- -

<Ci) 

� � 
Reflective 

;
Reflective 
material 

Post 

Stub 

0 

0 

material 

Post 

I I 

Base 0 

11/r'� 
EMBEDDED SURFACE MOUNT 

NOTES 
1. See "Flexible Delineotor ond Object Marker Posts"

Material Producer List for approved devices. 

2. Instal I per manufacturer's recommendations.

3. Post length moy vary to meet field conditions.

4. When using yellow delineotors with flexible posts
to separate opposing direction of travel, such os 
centerline or median use, the flexible posts shol I
be yellow. 

TYPES 1, 3, AND 4 OBJECT MARKERS 

AND CHEVRONS 

CHEVRONS AND ONE DIRECTION 

LARGE ARROW SIGN 

0 
0 

' 
;.. Pavement

surface 
I 

� Pavement 
surface 

NOTE 

Mounting at 4 feet to the bottom Chevrons 30" x 36" and I arger sha I I be 
of the chevron is permitted for mounted at a height of 7' to the bottom 
chevrons that wi 11 not exceed of the chevron. Chevron sign and ONE 
o height of 6'-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)shal I 

WEDGE ANCHOR SYSTEMS 

WAS 

27" 30" 

I. 12" Dia • • I

STEEL 

NOTE 

WAP 

15" ..

[.. 

, ' t,,. . ... 
t,,. �. •• 

<> .  <> ,  

... . . . 

Ld 

... 

p,- • • t,,. 
•

• P-

t,. ,t,,. ·r::. 
I>.• ' •• 

' <> . <> 

12" Dia. I 
. 

PLASTIC 

1. Instol I per manufacturer's recommendations.

:,-, 
Q) 
+-

DELINEATORS AND TYPE 2 

OBJECT MARKERS 

I? ? 
� ;,.. 
L 
a. 
a. 
< 

Pavement
surface 

17" 

Ground
Line 

2'-0" to 8'-0" or 
in front of object 
being marked 

See general notes 1, 2 ond 3. 

20" 

TYPE OF BARRIER MOUNTS 

GU ARD FENCE ATTACHMENT 

GFl 

+-
Cl) C 
C LL � 

.:: � � Cl) a, 

t ... Q) 0 ;: 
U 0 

L 

GF2 

Attached to 
post or block

r1 

I I 

C: I I 

::I! 

<D 

� 
"' 

CONCRETE TRAFFIC BARRIER (CTB> 

GENERAL NOTES 

Place Barrier Reflector
on top or on side(sl of
CTB.-----

0 

.... 

1. Place delineators on a section of roadway at a consistent
distance from the edge of pavement. 

2. Where a restriction prevents consistent placement from the
pavement edge, place the affected object markers in I ine 
with the innermost edge of the obstruction. 

3. When Type 2 object markers and del ineotors ore more than
8'-0" from the edge of the pavement, it may not be possible 
to maintain a height of approximately 4'-0". If this is the 
cose, place the obJect marker or del ineator as close to the 
desired height as possible. 

4. Instal I al I del ineators, object markers and barrier reflectors
in accordance with the manufacturer's recommendation. 

5. Barrier reflectors should be installed o minimum of 18 inches 
above the edge of the pavement surface. 

6. Diagonal stripes on Type 3 object markers shal I slope down
toward the intended travel lane. 

�-
I Texas Department of Transportation 

DELINEATOR & 

OBJECT MARKER 

INSTALLATION 

D & OM<2>-2O 

Traffic 
Safety 

Division 
Standard 

FILE: dom2-20. dgn DN, TXD0T "' TXD0T ow, TXD0T °" TXD0T 

©TxD0T August 200! CONT SECT JOB HIGHWAY 

REVISIONS 0271 15 099 IH 610 
10-09 3-15 DIST COUNTY SHEET NO. �� the chevron <sizes 24" x 30" and be installed per SMD standard sheets and 

�� _____ s_m_o_ i _ie_r_> _____________________ P_
o

_
i

_
d

_
u

_
nd

_
e
_
r 
__ 

it
_
e

_
m

_
6

_
4

_
4

_
. 
____________ ..... _______________________________________ ��!!'!!"' ..... ------•�:....-..:.::;::.::;:.:.;;:, __ 1....1CMi�J 
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>, Cco0•-1/)...... 
0� 
>, C 
1: 8cii 0 .,1..CIJ::JI...C 0+-., ill .. l..•-00 
z<,- a>,1........ 
.. - 0O•- C◄ D•-

•-.. 
,.,.,,_ 0 C ::J 
:;: &m 01/)1..0 Cl) 1..1..U> "- Cl) 
Og OI 
.!: 1/)� 
��" Cl>::, LC 11)0·-1/) O0U>C +...,,_ -O::J1/)QU)0 X Cl>X>- L Cl) ,_ .. : .o I.Cl>Cl> Cl> L.C > L+ CIJ0
>tgg 
IJ +- ·-0 
�i� L Cl> CIJll)L >00 0Q 01..1/)::, .. II) Q0•- E >,1..<> C 0L Q<,-0 <> I.. LCO Cl>Q<,- .c+ .. .,,,_ 00 1/)00·- )( +.c ,_ + ">,1..""DO o,.,� .. Q) 'O 0

���� ::Ii -QJUJCO◄.C.•-·....1 ,_ .c u <>+"' C 
- •-tt--0 ,< 0

Equal spacing 
white barrier 
reflectors 
100' max 

CONTINUOUS CONCRETE 

OR STEEL BARRIER 

D 

� 
D 

� 

D 

a 

D 

D 

D 

D 

D 

D 

D 

D 
a, 

L C
a,•-U....J 
::, a, D 
00 
.c u Vl W 

Equal spacing 
yellow barrier 

'J 

Concrete or 
Steel 
Traffic 
Barrier 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1f a 1f

a 

reflectors <either 
bidirectional on top 
or single direction 
on each s i de l . 100' 
max. 

a, 
C 

Equal spacing 
white barrier 
reflectors 
100' max 

MULTI-LANE UNDIVIDED, 

TWO-WAY ROADWAY WITH 

METAL BEAM GUARD FENCE <MBGF> 

See 
Note 3

\ 

25 ft. 

See 
Note 

See 
Note 3 

L 
a, 

D 

□ 

□ 

MBGF 
or 
CTB □

□ 

□ 

□ 

□ 

□ 

□ 
a, 
C 

u ....I
□ -

:::, a, 
0 0 
.c u 
Vl w

□ 

□ 

□ 

□ 

0 MBGF 
or 
CTB 

□ 

□ 

□ 

□ 

□ 

Double 
Yellow 
□ 

□ 

□ 

a, 

1f □ lf� 
a, 
0 u 

□ 

:::, 

.cVl 

See 
("o,e, 

25 ft. 

See 
Note 1 

I 
25 ft. 

_l 

See 
Note 3 

NOTES 

See 
Note 

DIVIDED ROADWAY WITH 

METAL BEAM GUARD 

FENCE <MBGF> 

D 

� 

� � 
MBGF 

� 1i.--+-MBGF 
D � 

� D � 

� a � See
Note 1 

� � 
2 

� D � 

� □ �

� a �

25 ft, 

� D _l 
25 ft. 1f 1f 
t D See 

Note 3 

See 
Note 3 D 

a, 
D 

a, L C C L 
a, a, u ....I ....I u -

"3 :::, a, a, 
0 0 

D 
0 

.c u u .c 
Vl w w Vl 

LEGEND 

EMERGENCY CROSSOVER 

�a� 

D 

a 

D 

D 

a 

a 

D 

a 

D 

a 

a 

D 

I 

J 

t 
I 

Every 5th 
coble 

a barrier 
post marked 
with yellow 
reflector 

D or up to 
o maximum
spacing 100'.

a 
5 adjacent 
yellow 
reflectors 
on coble 
barrier at 
crossover. 

Double 
yellow 
del ineotors 

FOR OFFICIAL 
OR EMERGENCY 

-.-�----"---�--tt-------"II VEHICLE USE 

a 

D 

a 

ONLY 
R5-11T 
Conventionol:30x30 
Expresswoy:48x48 
Freewoy:48x48 

\,oo,e 

D 

Barrier 

*" 
1. Equal spacing !100' moxl, but not less

than 3 single directional white barrier
reflectors or delineators. On Continues
Barrier, equal spacing !100' max.>

� Bidirectional Del ineotor 
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

2. Equal spacing (100' moxl, but not less
than 3 single directional yellow barrier
reflectors or delineators.

3. Terminal ends require reflective sheeting

'>j< De I i neotor 

� OM-3 

Q OM-2 

provided by manufacturer per D & OM (VIA) V Terminal End 
or a Type 3 Object Marker <OM-3> in front

DELINEATOR & 

OBJECT MARKER 

PLACEMENT DETAILS 

D & OM<6>-20 
FILE, dom6-20. dgn DNa TxDOT CK, TxDOT ow, TxDOT CK, TxDOT 
©TxDOT August 2015 CONT SECT JOB HIGHWAY 

REVISIONS 0271 15 099 I 610 
7-20 DIST COUNTY SHEET NO. w w of the term i no I end. (;=:J Troff i c F I ow

�....,L ______________________________ ..J _______________ L _________________________ ....1....;_.&...-----------t,�r------..i..;;HOU=....,. __ H_._RR_1_s _____ ---� <t-o� 
�F 
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>.c coO•-
IIJ 

._L 
0� 
>.c 
.. 0 . 
CO Cl) 
0 "' 
L Cl):, 
LC 
0+-"' 
;o +-

L•-

00 
z ... 8 

t.;� f � C.O•- / ·-+-
Cl)IIJ-
.��� 

/� ---------Object marKer installed 

t 5½� 
� per manufacturer's 

� �., recommendot i ans, 

�ggr----------------...&.-------------------...J-----------------------1----------------------------------J 
C E •- UJ 0 
��,, 
cv',L 
C IIJ0 ·-"' 
010 IIJ 
C +-
1,a--

0:, 
IIJO(I) 
0 X Cl) 
x,- L 

Cl) 
... ..' ,O 

L Cl) 
Cl)Cl)L 
C>L 
+-Cl) 0 

6" 

6" 

36" 
24" 12"

36" 

• Adjust to fit
attenuator ,_ - -------.i

21/," mini�-
�

-• 

� 
10" -<; 

12" 

N 

EXIT 

444 

Jf 
BACK PANEL COPTIONALl 

00 
>.IIJ C 
.0 +-•-

12" 6" 

per manufacturer's
recorrmendation, or 
as directed by the 
Engineer Variable to match width of 

0 
iia 
C ._ 
L Cl) 
Cl)IIJL 
>00 oa 
OIL IIJ 

6" 

1½ "R 

:, +-

-� �� t-----------------------------------------------------1
t:IC0 
LO._ 
0 
t:ILL 
CO CV 
o ... c 

+- +
..... 0 
u,go •- X +
C ... 
.. t:I 

>.L 
._ 0 0 
0 t:I 

CIIC 
.. a, 'C 0 
0:: COO+
LL.I :IE u, 
::I! 
-a,u,c,) 
<IC•-•
-',_ C 
u t:I +-
Vl C 
- •-it--
O ><0 

Ill 
w 

::I! 

... 
Ill 

111111 
WW 
,- ...J 

<I-
Cl.I. 
111111 

WW 
,- ...J 

<I-
Cl.I. 

6" 

6" 

6" 
36" 

6" 

6" 

6" 

6" 

6" 

24" 
6" 

6" 

* * • I

1-
* -1- * -1

L • 

MOTES 

lll. Spacing should be adjusted

11/z "R 

to attach through centerline
of drum, per attenuator
manufacturers recommendation,
or as directed by the Engineer.

Mounting should be flush
with top of attenuator.
Minimum size 96" x 24",

0 

N 

2 1/4" minimum. 

OBJECT MARKERS SMALLER THAN 3 FT
2

NOTES 

1. Object MarKers shal I conform to the Texas MUTCD and meet the color
and reflectivity requirement of Department Material Specification DMS 8300.
BocKground shol I be yellow reflective sheeting CType B or Cl and Chevron
Sha I I be b I acK.

2. Object MarKers may be fabricated from adhesive bacKed reflective sheeting
oppl ied directly to guardrai I end treatment, or applied directly to an
"end cop" as per the manufacturer's recommendation. Direct applied
sheeting shal I provide a smooth surface and have no wrinKles, air
bubbles, cuts or tears. A radius at the corners is not required for
direct applied sheeting.

3. Object MarKer size may be reduced to fit smaller devices. Width of alternating
blocK and yellow stripes are typically 6". Object MarKers smaller than 3ft
may have reduced width stripes of a minimum of 2 1/4 ". 

4. Pop rivets, screws, or nuts and bolts may be used to attach object marKers
and reflectors. Holes, slots or other openings may be cut or dri I led through
object markers to al low cable or other attachments.

5. Object MorKer at nose of attenuator is subsidiary to the attenuator.

exit gore sign. 

11/z "R 

.

6. See D & OM C1-4l for required barrier reflectors. I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

FILE: 

DELINEATOR & 

OBJECT MARKER 

FOR VEHICLE IMPACT 

ATTENUATORS 

D & OM<VIA>-2O 
domv i 020. dgn DN, TXDOT CK, TXDOT ow, TXDOT °" TXDOT 

©TxDOT December I 989 CONT SECT JOB HIGHWAY 

REVISIONS 0271 15 099 IH 610 
8-04 DIST 
3-15 

COUNTY SHEET NO. 

7-20 HOU HARRIS 100
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>.c co
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IIJ 
._L 
0� 
>.c 
.. 0 • 
CO Cl) 
0 "' 
L Cl):, 
LC 
0+-"' 
;o +-

L•-
00 
z ... 8>.L ...... 
+-- 01 
O•-C 
,c( .O•-

·-+-
Cl)IIJ-
0 C:, 

·-0 U) 
+- QCI) 
0IIJL 
OCII 
LLIIJ 
D. Cl) 

001 
CJIC O 
C E •- UJ 0 

���cv',L
C IIJ0 
·-"'

CJIOIIJ 
C +-
1,a--

0:, 
IIJO(I) 
0 X Cl) 
x,- L 

Cl) 
... ..' .o

L Cl) 
Cl)Cl)L 
C>L 
+-Cl) 0 

.1: 
80' 

:1 10' 15' 15' 10' 30' 10' 
·1·

15' 
I• • I • • I • • I • ·1·

11-C-R J � .. White Lon� 
RPM 
Type 

80' 

10' 
I • • I • 15' 15' 1 o· 

·1· ·1· 
30' 10' • I • • I • 15' 

11111111111 
�f-1' 

NOTE 

t.RPM 
Type 

11111111111 

11-C-R
6" Reflective Pr� 
Pavement Markings 
<See profile 
detoi Is below> 

Reflectorized raised pavement markers Type 11-C-R shal I be spaced 
on 80'centers with the clear face toward normal traffic and the 
red face toward wrong way traffic. Al I raised pavement markers 
placed along broken I ines shol I be placed in line with and midway 
between the stripes. 

TRAFFIC LANE LINES PAVEMENT MARKING 

□ 

Line 

Type 

40' 
a 

12" Sol id 
White 

MAIN LANES 

This distance is variable 

6" Sol id White 
Edge Line 

TYPICAL ENTRANCE RAMP GORE MARKING 

OOL--------------------------------------------+--------------------------------------::-:--:-:-:--=:-:---, t:.s. 
0 

iia 
C ._ 
L Cl) 
Cl)IIJL 
>OOoa 
OIL IIJ 

:, +-
.� a g 

>,L 
t:ICO 
LO._ 
0 
t:ILL 
CO CV 
o ... c 

+- +
..... 0 

u,go •- X +
C ... 
.. t:I >.L 
._ 0 0 
0 t:I 

cu�5 
"'0 .. 
:, E"' 

Cl)IIJ(I) 
C•-•

-',_ C 
u t:I +
Vl C 
- •-it--

O ><0 

L,,J L,,J 
.... ..J 

□ □ 
1 

□ □ 
t4"18".: 1" on 6" I ine

□ □ □ 
�

-
□
-
'

-----• 

=:±300 to 500 mi I 
_c======:::::!::::i1L...

i
-+ in height 

6" DI- ½"

� 3" 

Reflective Profile Pavement Markings Standard 6" Profile Detai I 

NOTE 

Edge I ines should typically be 6" wide and the materials shol I be 
as specified in the plans. See details above if reflective profile 
pavement markings ore to be used. 

EDGE LINE PAVEMENT MARKINGS 

•�::2��� 11-C-R 

-a □ 01---____i__j_ _ _.___, 1---------,□l--------,□1------o--

NOTES 

□ □ 18" 
□ 

8' -1 O" 
□

T
DIRECTION OF TRAFFIC 

5 Spaces@ 6'-0" 30' -0"

1. Reflectorized raised pavement markers Type-11-C-R in the wrong way arrow shol I
hove the clear face toward normal traffic and the red face toward the wrong way
traffic.

2. Red reflectorized wrong way arrows, not to exceed two, may be placed on exit
romps. Locations of the arrows shol I be as shown in the plans or as directed
by the engineer.

WRONG WAY ARROW 

6" Broken White 
Lone Line 

6" Sol id 
White 

Edge Line 

6" Sol id Yellow 
Edge Line 

6" Broken White 
Lone Line 

6" Dotted White 
Line Extension 
CSee FPMC2l Detoi I Dl 

8" Sol id White 
Gore Edge Line 

RPM 

□ 

◊ Type I 1-C-R 
Physical 
Gore 

9 MAIN LANES 

See the Roadway Design Manual Chapter 3 to determine 
if a tapered acceleration lone may be used. 

TAPERED ACCELERATION LANE 

6" Dotted White 
Line Extension 
<See FPMC2l 
Detoi I Dl 

NOTE 

L 

6" Dotted White Lane Line 
(See FPM(2) Detoi I Cl 

12" Sol id 
White 

MAIN LANES 

Vories 
(300' typ. l 

See the Roadway Design Manual Chapter 3 to determine 
lengths of the acceleration lone and taper. 

PARALLEL ACCELERATION LANE 

Type 

8" Sol id White 
Gore Edge Line 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS <REFLECTORIZEDl DMS-4200 
EPOXY AND ADHESIVES DMS-6100 
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 

TRAFFIC PA INT DMS-8200 
HOT APPLIED THERMOPLASTIC DMS-8220

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240 

Al I pavement marking materials shol I meet the 
required Departmental Material Specifications 
as specified by the plans. 

LEGEND 

¢:, Traffic flow 

� Pavement marking arrows <white> 

Reflectorized Raised Markers□ <RPM> Type 11-C-R

GENERAL NOTE 

On concrete pavements the raised pavement 
markers shal I be placed to one side of the 
longitudinal joints. 

�-----eB81� .. Ref I ector i zed 
Surface 

Type II (Top Vi ewl 

35° mox.-

R:��:;;; 

� 

\Adhesive 

Surface 

SECT ION A 

REFLECTOR I ZED RAISED 

PAVEMENT MARKER 

.

as Department of Transportation 

CRPM> 

Traffic 
Safety 

Division 
Standard 

TYPICAL STANDARD 

FREEWAY PAVEMENT MARKINGS 

WITH RAISED 

PAVEMENT MARKERS 

FPM(l)-22 
FILE: fprnll 1-22, dgn DN: CK; DW; CK: 
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CJIOIIJ 
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6" Sol id 
Yellow Edge 
Line 

6" Sol id 

6" Sol id 
White Edge 
Line 

White Edge 
Line Physical 

Shoulder 

6" Sol id Yellow 
Edge Line 

Shoulder or Median 

Exit Gore 
<See FPM (5) l 

UAHI LANES 

300' min. 

Shoulder 

"-.. Theoret i co I Gore ¢:,

1500 feet min. - 2 miles mox. 

Vories 8' 80' 

* 

Vories 
300' typ. <see Note 2> 

= c;";====i'I 

�12" Dotted White12" Sol id White 
<See Deto i I Al 

Lone Line_� 
(See Detoi I Bl

6" Broken White 
Lone Lines 

SINGLE LANE EXIT WITH AUXILIARY LANE 

<See Note 2> 

Typical Entrance Gore 

6" Sol id 
Yellow 
Edge Line 
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"'0 .. 
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WW 
... .J 
...:-

6" Sol id 
Yellow Edge 
Line 

Physicol 

6" Sol id 
White Edge 
Line 

NOTE 

Gore 

6" Sol id 
White 
Edge Line 

6" Sol id 
Yellow Edge 
Line---� 

Reference Roadway Design Manual Chapter 3 
to determine if tapered deceleration 
lone may be used. 

UAIN LANES 

Exit Gore 
(See FPM (5) l 

6" Dotted White 
Line Extension 
csee Detoi I Dl 

Shoulder 

Shoulder or Median 
6" Broken White 
Lone Lines 

TAPERED DECELERATION LANE 

48' 

40' I I 

Physicol 
Gore 

t.tAIN LANES 

6" Broken White 
Lone Lines 

6" Sol id 
Yellow Edge Line 

4"-t=

Exit Gore 
<See FPM (5) l 

6" Dotted 
White 
Lone Line 
<See Detoi I Cl-

Deceleration Lone Toper 

Shoulder 

Shoulder or Median 

NOTE 

Reference Roadway Design Manual Chapter 3 
to determine length of deceleration lone 
and toper. 

PARALLEL DECELERATION LANE 

48' 
I 

32' 

6" Dotted White 
Line Extension 
<See Detoi I Dl 

"t H 4-�l

Sol id White7 
11-C·R _j:$ 

c::::::J 

, I 912" Dotte� I 7l-
lwhite 

Lane Line 

c:::::::::Jc 

I' 3; I' 9' 1

�6" Datt�

c:::::::::J 

,,7 
4"4--

c:::::ic c:::::::J 

; 2' 6' I-ii,::., +-I •f------"-----1• I 

6" Dotted 
White Line 
Extension 

c:::::::J 

RPM 
Type 

I I 

11-C-7 1 to 

12"

RPM 
Type 

DETAIL A 

GENERAL NOTES 

1. Pavement markings shal I be white except as otherwise noted.

2. Length of 12" white line may vary depending on location.

3. Wide (12") dotted lone I ine <see Detoi I Bl is used to
separate a through lone that continues beyond the
interchange from on adjacent mandatory exit lone.

4, Normal (6") dotted lone line (see Detail Cl is used at 
para I lel acceleration and deceleration lanes. 

5. See FPMCll for traffic lane line pavement marking details.

<See Note 3l RPM 
Type 11-C·R 

DETAIL B 

LEGEND 

¢:, Traffic flow 

� Pavement marking arrows (white> 

□ Reflectorized Raised Markers 
(RPM> Type 11-C·R 

*
Arrow markings ore opt ionol, however
"ONLY" is required if arrow is used

White 
Lane Line 
<See Nate 4l 

DETAIL C 

Type 11-C-R 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS CREFLECTORIZEDl 
EPOXY AND ADHESIVES 

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS 

TRAFFIC PAINT 
HOT APPLIED THERMOPLASTIC 

PERMANENT PREFABRICATED PAVEMENT MARKINGS

DMS-4200 

DMS-6100 
DMS-6130 

DMS-8200 
DMS-8220 
DMS-8240 

Al I pavement marking materials shal I meet the 
required Departmental Moterial Specifications 
as specified by the plans. 

DETAIL D 

.

I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

TYPICAL STANDARD 

FREEWAY PAVEMENT MARKINGS 

ENTRANCE AND EXIT RAMPS 

FPM<2>-22 
FILE: fprnl21-22, dgn DN: CK; DW; CK: 
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l,JW 
I- ...J 
..:-

6" Sol id 
Yellow Edge 
Line 

6" Sol id 
White Edge 

D
Line 

Physical 

Shoulder 

MAUI LAIIIES 

Shoulder or Median 

6" Sol id 6" Broken White 
Yellow Lone Line 
Edge Line 

6" Sol id White 
Edge Line 

Shoulder 

MAit.i LAt.lES 

6" Sol id 
Yellow 

Edge Line 

6" Sol id White 
Edge Line 

Typical Exit 
Gore Marking 
<See FPM (5) l 

¢:, 

¢:, 

¢:, 

300' min. 

Theoretical 
Gore __ 

SINGLE LANE EXIT LANE 

6" Sol id 
Yellow 
Edge Line 

Theoretical 
Gore 

houlder or ed,on 

300' min. 

½ mi le 

DROP 

min. 

Vories 

* z! 
�=

1 2" So I id White Line 
(See FPM(2l Detoi I Al 

OR EXIT ONLY 

12" Sol id White Line 
(See FPM(2) Detoi I Al 

Vories 

½ mi le min. 

8' 

Shoulder 

� * 

12" Dotted White 
Lone Line 
(See FPM(2) 

12" Dotted White 
Lone Line 
(See FPM(2) Detoi I Bl 

c::::i c:::11 c:::11 c::::i 

.r * 

8' 80' 

Detoi 1 

SINGLE LANE EXIT LANE DROP OR EXIT ONLY <LEFT SIDE> 

NOTES 

¢:, 

¢:, 

¢:, 
--

¢:, 

Bl 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS <REFLECTORIZEDl DMS-4200 

EPOXY AND ADHESIVES DMS-6100 

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 

TRAFFIC PAINT DMS-8200 

HOT APPLIED THERMOPLASTIC DMS-8220 

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240 

Al I pavement marking materials shol I meet the 
required Departmental Material Specifications 
as specified by the plans. 

LEGEND 

¢:, Traffic flow 

I' Pavement marking arrows <white> 

□ Reflectorized Raised Markers
<RPM> Type I 1-C-R

*
Arrow markings ore
"ONLY" 

6" Broken White 
Lone Line 

is required

GENERAL NOTES 

optional, 
if arrow 

however 
is used 

1. Pavement markings shol I be white
except as otherwise noted.

6" Sol id White Edge Line 
6" Dotted White Lane Line 
(See FPMC2) Detai I CJ 

6" BroKen White 
Lane Lines 

2. Length of 12" white I ine may vary
depending on location.

6" Sol id 
Yellow 

Edge Line 

L 

Lone-Reduction 

1 Arrow = =
� 

D/4 

� 

D/2 D/4 

D 
½ mile 

FREEWAY LANE REDUCTION 

LANE ENDS 
MERGE RIGHT 

W9-5TR 

Shoulder 

LEFT LANE 
ENDS 

½ MILE 
W9-4TL 

1, Lorge Guide signs shol I conform to the TxDOT Freeway Signing HondbooK, 

2. An optional third lone reduction arrow may be odded based on 
engineering judgement. If used, the optional third lane reduction arrow 
should be centered between the first ond lost lone reduction arrows. 

3. Arrows and sign detoi Is can be found in the Standard Highway Sign 
Designs for Texas <SHSDJ at http://www.txdot.gov. 

4. These 9uidelines may also be applied to the design of a right side lane
reduction, Use LANE ENDS MERGE LEFT (W9-5TL) and RIGHT LANE ENDS 1/2
MILE CW9-4TRJ signs in I ieu of what is shown on drawing,

ADVANCED WARNING SIGN 
D STANCE < > 

Posted 
D (ft) L (ft) 

Speed 
45 MPH 775 

50 MPH 885 

55 MPH 990 
60 MPH 1,100 

65 MPH 1,200 L=WS 

70 MPH , , 250 

75 MPH 1,350 
80 MPH 1,500 
85 MPH 1,625 

3. Wide <12") dotted lane I ine Csee FPM(2J
Detail Bl is used to separate a through
lane that continues beyond the interchange
from an adjacent mandotory exit lane.

4. Edge I ines are not required in curb
and gutter sections of frontage roads.

5. See FPM(ll for traffic lane line
pavement marking details.

�-
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

TYPICAL STANDARD 

FREEWAY PAVEMENT MARKINGS 

SINGLE LANE DROPCEXIT ONLY> 

AND LANE REDUCTION DETAILS 

FPM<3>-22 
FILE: fprnl31-22. dgn DN: CK; DW; CK: 
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Exit 
Gore 
Sign 

EXIT 

765B 

;t 

Exit 
Gore 
Sign 

EXIT 

;t 

EXIT NUMBER PAVEMENT MARKING NOTES 

1. Minimum 8 foot white exit number pavement markings should
be used, unless otherwise noted.

2. Spacing between letters and numbers should be
approximately 4 inches.

3. Pavement markings ore to be located as specified
elsewhere in the plans.

4. Numbers and Letters detoi Is con be found in the Standard
Highway Design for Texas CSHSD> Section 12 at 
http://www.txdot.gov 

Curb face 
or edge of 
shoulder 

Shoulder 

100' desirable & max. 

Shoulder 

Physical 
Gore 

□ 

20' min. 

◊ MAIN LANES

See Detoi I A 

MARKINGS WITH EXIT NUMBER 

6" S OI id Ye/ low 
Edge Line 

90° 

Shoulder 

Curb face 
or edge of 
shoulder 

Shoulder 

6" So I id Wh i te 
Edge I ine 

100' desirable & max. 

a 

a 

Physical 
Gore 

a 

a 

See Detoi I A 

a 

a 

b 

a 

8" Sol id White 
Gore Edge Line 

10' 

1" to 4" 

O' 

RPM 
Type 11-C-R 

1" to 4"

8" So I id Wh i te 
Gore Edge Line 

Shoulder 

a 

20' 

NOTES 

1. Raised pavement markers shal I be centered
between each chevron or neutral area I ine.

2. For more information, see Reflectorized
Raised Pavement Marker Detai I.

DETAIL A 

(;=J EXIT RAMP

�
a 

=>I a g =>:r::: 

¢ MAIN LANES

MARKINGS WITHOUT EXIT NUMBER 

\_ 6" Bcoken wnae 
Lone Lines 

0 

□ 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS <REFLECTORIZED> DMS-4200 
EPOXY AND ADHESIVES DMS-6100 
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 
TRAFFIC PAINT DMS-8200 
HOT APPLIED THERMOPLASTIC DMS-8220 
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240 

Al I pavement marking materials shal I meet the 
required Departmental Material Specifications 
as specified by the plans. 

LEGEND 

¢:, Traffic flow 

□ Reflectorized Raised Markers
<RPMJ Type 11-C-R

A 

Reflectorized 
Surface 

Type II (Top View) 

35 ° mox.-

R:::�S7 

:::» 
\_Adhesive 

Surface 

SECTION A 

REFLECTORIZED RAISED 

PAVEMENT MARKER CRPM> 

.

I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

EXIT GORE 

PAVEMENT MARKINGS 

FILE: fprnlSl -22, dgn 

©TxDOT October 2022 

9-19 
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Black Contrast Line 
Reflective 
Pa,emeot Marl<e, \ See Detail A 

'>----
10" I I I 6" White Lane Line I I 

�I- �I- �I-I- 1

5

' 40' 10' 

� 
2"

I J,· 
a I I I I 

6" 
I 80' 

2" I 

� / 
DETAIL "A" CONTRAST LANE LINE DESIGN 

r 6"WMe5oUd 

I 
Renect;,e Pa,em

,

,....

n

_

t

_

M

_

a

_

r:

-

ke

_

r 

__ 
...,.... 

____ 
__, 

6" Black Shadow
J Line (Must be same 

width as adjoining 
white marking) 

1

5

' 

a 

I 
I 

See Detail B 

10' 10' 20' 10' 

80' 

SHADOW LANE LINE DESIGN 

24" White crosswalk lines 

...._ 

( D 
.... 

CONTRAST CROSSWALK DESIGN 

a 

1

5

' �I 

a 

I 
I 

10' 

a 

I 
I 

I 

◊ 
I I 

◊ 
I I 

◊ 

6" 24" 6" 
II' I I I 

I \ 

36" 

DETAIL "B" 

(See PM(4) for crosswalk line placement details) 

GENERAL NOTES 

1. Contrast and Shadow markings may only be used on concrete 
pavements. 

2. Contrast and Shadow markings shall not be used on edge lines. 

3. Contrast lane lines shall be permanent prefabricated pavement 
markings meeting DMS 8240. 

4. Shadow lane line designs shall be a liquid markings system approved 
byTxDOT. 

5. All raised reflective pavement markers placed in broken lines shall be 
placed in line with and midway between the white stripes. 

6. See PM(2) for raised reflective pavement markings installation details. 

MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS (REFLECTOR/ZED) DMS-4200 
EPOXY AND ADHESIVES DMS-6100 
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130 

TRAFFIC PAINT DMS-8200 
HOT APPLIED THERMOPLASTIC DMS-8220 
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240 

All pavement marking materials shall meet the required 
Departmental Material Specifications as specified by the plans. 

�-
I Texas Department of Transportation 

Traffic 
Safety 

Division 
Standard 

CONTRAST AND SHADOW 

PAVEMENT MARKINGS 

CPM(l)-23 
FILE: CPM(l)-23.dgn 
©TxDOT February 2023 CONT SECT I JOB 

�w 5-14 DIST couNTf I 5HEETNO, 

£3 � 2-23 
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REQUIREMENTS FOR RED BACKGROUND 

REGULATORY SIGNS 
<STOP, YIELD, DO NOT ENTER AND 

WRONG WAY SIGNS> 

STOP \Y!!Y/ 

DO NOT WRONG 
( I 

ENTER WAY 

REQUIREMENTS FOR FOUR 
SPECIFIC SIGNS ONLY 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND RED TYPE B OR C SHEETING 

BACKGROUND WHITE TYPE B OR C SHEETING 

LEGEND & BORDERS WHITE TYPE B OR C SHEETING 

LEGEND RED TYPE B OR C SHEETING 

REQUIREMENTS FOR WARNING SIGNS 

• 
0 

TYPICAL EXAMPLES 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

FLOURESCENT TYPE BFLOR CFLSHEETINGBACKGROUND YELLOW 

LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM 

LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING 

REQUIREMENTS FOR WHITE BACKGROUND 
REGULATORY SIGNS GENERAL NOTES 

<EXCLUDING STOP, YIELD, DO NOT ENTER AND 
1. Signs to be furnished shol I be os detailed elsewhere in the plans and/or os 

shown on sign tabulation sheet. Standard sign designs and arrow dimensions 

WRONG WAY SIGNS> con be found in the "Standard Highway Sign Designs for Texas" <SHSD>. 

2. Sign legend shal I use the Federal Highway Administration <FHWA> 
Standard Highway Alphabets <B, c, D, E, Emod or Fl. 

3. Lateral spacing between letters and numerals shal I conform with the SHSD, 
and any approved changes thereto. Lateral spacing of legend shol I provide 
a balanced appearance when spacing is not shown. 

SPEED 

'
4. Block legend and borders shol I be applied by screening process or cut-out

ocryl ic non-reflective block fi Im to background sheeting, or combination

LIMIT 
thereof.

55 
s. White legend and borders shol I be applied by screening process with transparent 

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

6. Colored legend shal I be applied by screening process with transparent colored
ink, transparent colored overlay film or colored sheeting to background
sheeting, or combination thereof.

7. Sign substrate shal I be any material that meets the Departmental Material 
Specification reQuirements of DMS-7110 or approved alternative. 

TYPICAL EXAMPLES 8. Mounting detoi Is for roadside mounted signs ore shown in the "SMD series" 
Standard Plan Sheets. 

SHEETING REQUIREMENTS 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND WHITE TYPE A SHEETING 

BACKGROUND ALL OTHERS TYPE B OR C SHEETING ALUMINUM SIGN BLANKS THICKNESS 

LEGEND,BORDERS 
BLACK ACRYLIC NON-REFLECTIVE FILM SQuore Feet Minimun Thickness 

AND SYMBOLS 
Less than 7.5 0.080 LEGEND,BORDERS 

ALL OTHER TYPE B OR C SHEETING AND SYMBOLS 7.5 to 15 o. 100

Greater than 15 o. 125 

REQUIREMENTS FOR SCHOOL SIGNS 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

SCHOOL 

� 

ALUMINUM SIGN BLANKS DMS-7110 

SPEED SIGN FACE MATERIALS DMS-8300 

LIMIT 

20 
WHEN II �II The Standard Highway Sign Designs for Texas (SHSDl 

FLASHING con be found at the fol lowing website. 

http://www.txdot.gov/ 

TYPICAL EXAMPLES 

�-
Traffic 

Operations 

SHEETING REQUIREMENTS I Texas Department of Transportation 
Division 

Standard 

USAGE COLOR SIGN FACE MATERIAL 

BACKGROUND WHITE TYPE A SHEETING TYPICAL SIGN 
BACKGROUND FLOURESCENT TYPE BFL OR CFL SHEET I NG REQUIREMENTS YELLOW GREEN 

LEGEND,BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM AND SYMBOLS 

SYMBOLS RED TYPE B OR C SHEETING TSR(4)-13 
FILE: tsr4-l 3. dgn oN, TxDOT I c,.fxDOT I ow, TxDOT I°" TxDOT 
©TxDOT October 2003 CONT SECTI JDS HIGHWAY 

REVISIONS 0271 1 SI 099 IH 610 
12·03 7-13 

DIST COUNTY I SHEET NO. 9-08
HOU HARRIS I 112

_____'f_J 
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1 EXISTING 
4-3" CONDUITS (£) 
IN COND. •1 - FIBER DROP CABLE CVIVDS) (D 
IN COND. •2 - SENSOR UNIT POWER CONDRS.CVIVD�(D 
IN COND. •3 - 1 SINGLE MODE FIBER OPTIC CABLE (1) 

1 MUL TIMODE FIBER OPTIC CABLE (j) 
1-6 PAIR 22 COMM. CABLE (VOICE COMM.JG) 

2 EXISTING 
3-3" CONDUITS® 
IN COND. •1 - 1 SINGLE MODE FIBER OPTIC CABLE CD

1 MUL TIMODE FIBER OPTIC CABLE (D 
1-6 PAIR 22 COMM. CABLE (VOICE COMM.JG) 

3 EXISTING 
4-3" CONDUITS® 
IN COND. •1 - FIBER DROP CABLE (VIVDSl (D 
IN COND. •2 - SENSOR UNIT POWER CONDRS.(VIVDSl (D 

4. EXISTING 
4-3" CONDUITS 
1-2" CONDUIT 
IN COND. •1(3) -1 SINGLE MODE FIBER OPTIC CABLE 

1 MUL TIMODE FIBER OPTIC CABLE(]) 
1-6 PAIR •22 COMM. CABLE (VOICE COMM.JG) 
FIBER DROP CABLE (VIVDS(4ll(D 
FIBER DROP CABLE (CCTVC2l) 

IN COND. •2(3") -SENSOR UNIT POWER CONDRS. (VIVDS(4)) (D 
IN COND. •3(3") -4-6 PAIR •22 COMM. CABLE CCCTV(2l, FTM, CMSl 

4 LOOP LEAD-IN CABLES(f) 
IN COND. •4C2"l -3•4XHHW, 1•4B�E CHUB tlUILDING POWERl 
IN COND. •5(3") -CTMS CABLES (1) 

..J.N5.I..AI... 

IN COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 
1-•14 INSULATED CONDUCTOR 

5 EXISTING 
COMMUNICATIONS HUB BUILDING 

DROP/INSERT MULDEM 
2 DATA FIBER OPTIC TX'S (M/Ml 
LDM BACKPLANE ASSEMLY W/8 MODEM CARDS 
2 LOCAL CONTROL UNITS <FTM LCU •ES1 NORTHBOUND) 

(FTM LCU •ES2 SOUTHBOUND> 
VIVDS FIELD EQUIPMENT 
4 VIDEO FIBER OPTIC RX'S CM/Ml 
DETECTOR CARD RACK W/2 CARDS 
DETECTOR CARD RACK POWER SUPPLY 
8-3" CONDUITS TO GRD. BOX 
1-2" CONDUITS TO GRD. BOX 
IN COND. •1C3"l - 1 SINGLE MODE FIBER OPTIC CABLE (D 

FIBER DROP CABLE CVIVDS(4)l (D 
FIBER DROP CABLE (CCTV <2ll 

IN COND. •2(3") -SENSOR UNIT POWER CONDRS. (VIVDS(4ll (D 
IN COND. •3(3"l -4-6 PAIR 022 COMM. CABLE (CCTVC2l, FTM, CMSl 

4 LOOP LEAD-IN CABLES (1) 
IN COND. •4(2") -3•4XHHW, 1•4 BARE (HUEl°'"'BUILDING POWER) 
IN COND. •5(3"l - 1 SINGLE MODE FIBER OPTIC CABLE 

..J.N5.I..AI... 

1 MUL TIMODE FIBER OPTIC CABLE (D 

IN COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 
1-•14 INSULATED CONDUCTOR 

6. EXISTING 
4-3" CONDUITS 
1-2" CONDUITS 
IN COND. •1 C3"l - 1 SINGLE MODE FIBER OPTIC CABLE CD

1 MUL TIMODE FIBER OPTIC CABLE (f) 
1-6 PAIR 22 COMM. CABLE cvoq_ t°OMM.l (D 
FIBER DROP CABLE <V IVDSC4ll (1) 
FIBER DROP CABLE CCCTVC2ll 

IN COND. 02(3") -SENSOR UNIT POWER CONDRS. (VIVDSC4ll (D 
IN COND. •3(3") -4-6 PAIR •22 COMM. CABLE CCCTVC2l, FTM, CMS> 

4 LOOP LEAD-IN CABLES (1) 
IN COND. 04(2") -2•8XHHW. 1•8 BARE CCCTIT'CABINET POWER) 

2•2XHHW. 1•2 BARE (CCTV CABINET POWER) 
IN COND. •5(3") -CTMS CABLES (D 

INSTAI I 
IN COND. •2 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

1-•14 INSULATED CONDUCTOR 

7. EXISTING 
3-3" RMC (SUSPENDED BENEATH BRIDGE) 
IN COND. •1 - SENSOR UNIT POWER CONDR�VIVDS> (D 
IN COND. •2 - FIBER DROP CABLE (VIVDS> (1) 

(D 

..J.N5.I..AI... 

2-6 PAIR 22 COMM. CABLE CFTM, CMS> 1 
2 LOOP LEAD-IN CABLES (D 

IN COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

8. E..XJS.I..LN.G 
2-2" CONDUITS ® 
IN COND. •1 - SENSOR UNIT POWER CONDRS. CVIVDS> (D 
IN COND. 02 - FIBER DROP CABLE CVIVDS> (D 

9 . E..XJS.I..LN.G 
VIVDS-SENSOR •25 CNORTHBOUNDl 
VIDEO FIBER OPTIC TX CM/Ml (f) 
VIVDS SUPPORT POLE & FOU!li6ATION (40') (D 
IN COND. •1 - SENSOR UNIT POWER CONDRS CVIVDSl (D 
IN COND. •2 - FIBER DROP CABLE CVIVDSl (D 

10 EXISTING 
125' M.B.G.F. W/GET-94 (D 

11. E..XJS.I..LN.G 
JUNCTION BOX 
4-3" RMC TO GRD. BOX 
1-2" RMC TO GRD. BOX 

14. EXISTING 

IN COND. 0 1(3") - 1 SINGLE MODE FIBER OPTIC CABLE 
1 MUL TIMODE FIBER OPTIC CABLE 
1-6 PAIR 22 COMM. CABLE (VOICE COMM.l CD
FIBER DROP CABLE (VIVDS(3)) (D 

4-3" RMC (STRAPPED TO ABUTMENT> 
1-2" RMC (STRAPPED TO ABUTMENT> 
IN COND. 01 (3") - 1 SINGLE MODE FIBER OPTIC CABLE 

1 MUL TIMODE FIBER OPTIC CABLE 
1-6 PAIR 22 COMM. CABLE (VOICE COMM.) (D 
FIBER DROP CABLE CVIVDSC2)) (D FIBER DROP CABLE (CCTV) 

IN COND. •2(3")- SENSOR UNIT POWER CONDRS.CV IVDSC3ll (D 
IN COND. •3(3")-3-6 PAIR •22 COMM. CABLE (CCTV , FTM, CMS) 

4 LOOP LEAD-IN CABLES 

FIBER DROP CABLE (CCTV) 
IN COND. •2(3") -SENSOR UNIT POWER CONDRS. (V IVDSC2l) (D 
IN COND. •3(3") -1-6 PAIR •22 COMM. CABLE (CCTV> 

2 LOOP LEAD-IN CABLES IN COND. •4(2"> -2•2XHHW. 1•2 BARE <CCTV CABINET POWERl IN COND. 04(2") -2•2XHHW. 1°2 BARE (CCTV CABINET POWER> 
LNS.1.AL.l.. 

COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 
1-•14 INSULATED CONDUCTOR 15. E..XJS.I..LN.G 

JUNCTION BOX 

12. E..XJS.I..LN.G 
JUNCTION BOX 
2-2" RMC CDOWN BRIDGE COLUMN TO GRD. BOX) 
IN COND. 0 1 - SENSOR UNIT POWER CONDRS.(VIVDS)(D 
IN COND. 02- FIBER DROP CABLE CV IVDS) (D 

..J.N5.I..AI... 

IN COND. 0 1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 
1-014 INSULATED CONDUCTOR 

13. E..XJS.I..LN.G 
JUNCTION BOX 
4-3" RMC TO GRD. BOX 
1-2" RMC TO GRD. BOX 
IN COND. •1(3") - 1 SINGLE MODE FIBER OPTIC CABLE 

1 MUL TIMODE FIBER OPTIC CABLE 
1-6 PAIR 22 COMM. CABLE (VOICE COMM.) (D 
FIBER DROP CABLE CVIVDSC3)) (D 
FIBER DROP CABLE (CCTV) 

IN COND. 02(3")- SENSOR UNIT POWER CONDRS.CVIVDS(2)) (D 
IN COND. •3(3")-1-6 PAIR •22 COMM. CABLE (CCTV) 

2 LOOP LEAD-IN CABLES 
IN COND. •4(2") -2•2XHHW. 1°2 BARE (CCTV CABINET POWER) 

16. EXISTING 

2-2" RMC CDOWN BRIDGE COLUMN TO GRD. BOX) 
IN COND. •1 -2-6 PAIR 022 COMM. CABLE (FTM, CMS) (D 

2 LOOP LEAD-IN CABLES 

2-3" RMC (SUSPENDED BENEATH BRIDGE> 
IN COND. •1 - 2-6 PAIR 22 COMM. CABLE CFTM, CMS> (D 

2 LOOP LEAD-IN CABLES 

17. EXISTING CSTA 1033D•QQl 
VIVDS-SENSOR•25 CNORTHBOUNQ,l_ 
VIDEO FIBER OPTIC TX CM/Ml (1) 
VIVDS SUPPORT POLE & FOUNDATION (40') (D 
IN COND. •1 -SENSOR UNIT POWER CONDRS. (VIVDS) (D 
IN COND. 02 -FIBER DROP CABLE (VIVDS> (D 

NOTE 2 

NOTE 18 

18 . LNS.1.AL.l.. 

10320•00 

2-3" SCH. 40 PVC CONDUITS 
IN COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

1-014 INSULATED CONDUCTOR 

19. LNS.1.AL.l.. 
2-3" SCH. 80 PVC CONDUITS CBOREDl 
IN NEW SCH. 40 STEEL CASING 

IN COND. •1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 
1-•14 INSULATED CONDUCTOR 

<D 1�D 
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��ID 
FOR DIRECTLY, BUT SHALL BE CONSIDERED 
INCIDNT AL TO THE VARIOUS BID ITEMS. 

® TO BE ABANDONED AFTER NEW TRUNK LINE IS INSTALLED AND OPERATIONAL. 

:::::'(y z

LEGEND 
RIGHT OF WAY 
NEW CONDUIT 
EXISTING CONDUIT 

IZI NEW GROUND BOX-TYPE 2 
� EXISTING GROUND BOX-TYPE 2 
� NEW ELECTRICAL GROUND BOX-TYPE A 
� EXISTING ELECTRICAL GROUND BOX-TYPE 
� EXISTING CABINET 
� NEW CABINET CDOOR ON DARKENED SIDE> 
� NEW COMMUNICATIONS HUB BUILDING 

Iii EXISTING COMMUNICATIONS HUB BUILDING 

0 NEW CCTV CAMERA 
• EXISTING CCTV CAMERA 
@ NEW SERVICE POLE 
0 EXISTING SERVICE POLE 
■ EXISTING JUNCTION BOX 

CUNLESS OTHERWISE NOTED) 
0 NEW JUNCTION BOX 
[jj] RADAR VEHICLE SENSING DEVICE 
[fil BLUETOOTH DEVICE 
le EXISTING DYNAMIC MESSAGE SIGN 

P NEW DYNAMIC MESSAGE SIGN 

:I. 
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                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3"  1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

 INSTALL 

                 1-6 PAIR #22 COMM. CABLE (VOICE COMM.)

                 1 MULTIMODE FIBER OPTIC CABLE

   IN COND. #1 - 1 SINGLE MODE FIBER OPTIC CABLE

   4-3" CONDUITS

EXISTING1. 

BID ITEMS. 

BUT SHALL BE CONSIDERED INCIDNTAL TO THE VARIOUS 

SALVAGE OF CABLE WILL NOT BE PAIDFOR DIRECTLY,

LINE IS INSTALLED AND OPERATIONAL.REMOVVAL AND

TO BE REMOVED AND SALVAGED AFTER NEW TRUNK1

AND OPERATIONAL.

TO BE ABANDONED AFTER NEW TRUNK LINE IS INSTALLED2

1

1

1

NEW DYNAMIC MESSAGE SIGN

LEGEND

NEW CONDUIT

EXISTING CONDUIT

EXISTING CABINET

NEW GROUND BOX-TYPE 1

RIGHT OF WAY

NEW CABINET (DOOR ON DARKENED SIDE)

NEW CCTV CAMERA

EXISTING CCTV CAMERA

NEW SERVICE POLE

EXISTING SERVICE POLE

(UNLESS OTHERWISE NOTED)

EXISTING JUNCTION BOX

EXISTING DYNAMIC MESSAGE SIGN

EXISTING COMMUNICATIONS HUB BUILDING

NEW COMMUNICATIONS HUB BUILDING

RADAR VEHICLE SENSING DEVICER

EXISTING ELECTRICAL GROUND BOX-TYPE A

NEW ELECTRICAL GROUND BOX-TYPE A

EXISTING GROUND BOX-TYPE 1

B BLUETOOTH DEVICE

NEW JUNCTION BOX
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                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3"  1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

 INSTALL 

                 1-6 PAIR #22 COMM. CABLE (VOICE COMM.)

                 1 MULTIMODE FIBER OPTIC CABLE

   IN COND. #1 - 1 SINGLE MODE FIBER OPTIC CABLE

   4-3" CONDUITS

EXISTING1. 

1

1

1

INCIDNTAL TO THE VARIOUS BID ITEMS. 

REMOVVAL AND SALVAGE OF CABLE WILL NOT BE PAID FOR DIRECTLY, BUT SHALL BE CONSIDERED

TO BE REMOVED AND SALVAGED AFTER NEW TRUNK LINE IS INSTALLED AND OPERATIONAL.1

10355+00

10360+00

10365+00

C

C

NOTE 1
NOTE 1

NOTE 1
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LEGEND

NEW CONDUIT

EXISTING CONDUIT

EXISTING CABINET

NEW GROUND BOX-TYPE 1

RIGHT OF WAY

NEW CABINET (DOOR ON DARKENED SIDE)

EXISTING COMMUNICATIONS HUB BUILDING

NEW COMMUNICATIONS HUB BUILDING

EXISTING ELECTRICAL GROUND BOX-TYPE A

NEW ELECTRICAL GROUND BOX-TYPE A

EXISTING GROUND BOX-TYPE 1

NEW DYNAMIC MESSAGE SIGN

NEW CCTV CAMERA

EXISTING CCTV CAMERA

NEW SERVICE POLE

EXISTING SERVICE POLE

(UNLESS OTHERWISE NOTED)

EXISTING JUNCTION BOX

EXISTING DYNAMIC MESSAGE SIGN

RADAR VEHICLE SENSING DEVICER

B BLUETOOTH DEVICE

NEW JUNCTION BOX
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                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3"  1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

 INSTALL 

    IN COND. #3(3") - CTMS CABLES

    IN COND. #4(2") - 2#6XHHW, 1#6 BARE (CCTV CABINET POWER)

                      2 LOOP LEAD-IN CABLES

    IN COND. #3(3") - 1-6 PAIR #22 COMM. CABLE (CCTV)

    IN COND. #2(3") - SENSOR UNIT POWER CONDRS. (VIVDS)

                      FIBER DROP CABLE (CCTV)

                      FIBER DROP CABLE (VIVDS)

                      1-6 PAIR #22 COMM. CABLE (VOICE COMM.) (FROM McCARTY ST. HUB)                 

                      1 MULTIMODE FIBER OPTIC CABLE (FROM McCARTY ST. HUB)                

    IN COND. #1(3") - 1 SINGLE MODE FIBER OPTIC CABLE (FROM McCARTY ST. HUB)                      

    1-2" CONDUIT

    4-3" CONDUITS

EXISTING2.  

                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3"  1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

 INSTALL 

    IN COND. #3 - FIBER DROP CABLE (CCTV)

    IN COND. #2 - 2#6XHHW, 1#6 BARE (CCTV CABINET POWER)

    IN COND. #1 - 1-6 PAIR #22 COMM. CABLE (CCTV)

    3-2" CONDUITS TO GRD. BOX

    VIDEO FIBER OPTIC TX (M/M)

    1 STAND ALONE LDM

    CCTV FIELD EQUIPMENT

    CCTV CABINET

    CAMERA SUPPORT POLE & FOUNDATION (55')

    CCTV CAMERA #43

5.  EXISTING (STA. 10810+00)

1

1

1

1

1

1

1

1

1

1

                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3"  1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

 INSTALL 

                 1-6 PAIR #22 COMM. CABLE (VOICE COMM.)

                 1 MULTIMODE FIBER OPTIC CABLE

   IN COND. #1 - 1 SINGLE MODE FIBER OPTIC CABLE

   4-3" CONDUITS

EXISTING1. 

                  1-6 PAIR #22 COMM. CABLE (VOICE COMM.)

                  1 MULTIMODE FIBER OPTIC CABLE

    IN COND. #1 - 1 SINGLE MODE FIBER OPTIC CABLE

    3-3" SCH. 80 PVC

 EXISTINGL3. 

                  1-#14 INSULATED CONDUCTOR

    IN COND. #1 -3" 1-144 STRAND SINGLE MODE FIBER OPTIC CABLE 

    1 FIBER OPTIC PATCH PANEL(144 POSITION)

 INSTALL 

                      1-6 PAIR #22 COMM. CABLE (VOICE COMM.)

                      1 MULTIMODE FIBER OPTIC CABLE

    IN COND. #5(3") - 1 SINGLE MODE FIBER OPTIC CABLE

    IN COND. #4(2") - 3#4XHHW, 1#4 BARE (HUB BUILDING POWER)

                      4 LOOP LEAD-IN CABLES

    IN COND. #3(3") - 2-6 PAIR #22 COMM. CABLE (CCTV(2))

    IN COND. #2(3") - SENSOR UNIT POWER CONDRS. (VIVDS(4))

                      FIBER DROP CABLE (CCTV(2))

                      FIBER DROP CABLE (VIVDS(4))

                      1-6 PAIR #22 COMM. CABLE (VOICE COMM.) (FROM McCARTY ST. HUB)                  

                      1 MULTIMODE FIBER OPTIC CABLE (FROM McCARTY ST. HUB)

    IN COND. #1(3") - 1 SINGLE MODE FIBER OPTIC CABLES (FROM McCARTY ST. HUB)                     

    1-2" CONDUIT TO GRD. BOX

    8-3" CONDUITS TO GRD. BOX

    DETECTOR CARD RACK POWER SUPPLY

    DETECTOR CARD RACK W/2 CARDS

    4 VIDEO FIBER OPTIC RX'S (M/M)

    VIVDS FIELD EQUIPMENT

                          (FTM LCU #EN2 SOUTHBOUND)

    2 LOCAL CONTROL UNITS (FTM LCU #EN1 NORTHBOUND)

    LDM BACKPLANE ASSEMBLY W/8 MODEM CARDS

    2 DATA FIBER OPTIC TX'S (M/M)

    DROP/INSERT MULDEM

    COMMUNICATIONS HUB BUILDING

4.  EXISTING (STA. 10809+50)

1

1

1

INCIDNTAL TO THE VARIOUS BID ITEMS. 

REMOVVAL AND SALVAGE OF CABLE WILL NOT BE PAID FOR DIRECTLY, BUT SHALL BE CONSIDERED

TO BE REMOVED AND SALVAGED AFTER NEW TRUNK LINE IS INSTALLED AND OPERATIONAL.1

TO BE ABANDONED AFTER NEW TRUNK LINE IS INSTALLED AND OPERATIONAL.2

10385+00 10380+00 10370+00
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NOTE 3

10375+00

NEW DYNAMIC MESSAGE SIGN

LEGEND

NEW CONDUIT

EXISTING CONDUIT

EXISTING CABINET

NEW GROUND BOX-TYPE 1

RIGHT OF WAY

NEW CABINET (DOOR ON DARKENED SIDE)

NEW CCTV CAMERA

EXISTING CCTV CAMERA

NEW SERVICE POLE

EXISTING SERVICE POLE

(UNLESS OTHERWISE NOTED)

EXISTING JUNCTION BOX

EXISTING DYNAMIC MESSAGE SIGN

EXISTING COMMUNICATIONS HUB BUILDING

NEW COMMUNICATIONS HUB BUILDING

RADAR VEHICLE SENSING DEVICER

EXISTING ELECTRICAL GROUND BOX-TYPE A

NEW ELECTRICAL GROUND BOX-TYPE A

EXISTING GROUND BOX-TYPE 1

B BLUETOOTH DEVICE

NEW JUNCTION BOX



















































NOTES:

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE NATIONAL ELECTRICAL CODE AND THE TEXAS DEPARTMENT OF TRANSPORTATION STANDARDS

   AND SPECIFICATIONS.

2. BORE PIT SHALL BE NO CLOSER THAN 5.0 FEET FROM THE EDGE OF PAVING OR ROAD BASE. BORE PIT HOLES SHALL NOT BE LEFT OPEN OVERNIGHT. 

3. LINEAR MEASUREMENT OF CONDUCTORS FOR PAYMENT SHALL BE SURFACE DISTANCE BETWEEN LOCATIONS.

4. VERIFY THE LOCATION OF ALL UNDERGROUND UTILITIES OR OTHER INSTALLATIONS AND PROVIDE ADEQUATE PROTECTION FOR THEM. ANY DAMAGE

   BY CONTRACTOR SHALL BE PAID FOR BY CONTRACTOR.

5. ALL STUB-OUTS IN FOUNDATION AND CONCRETE STRUCTURES ARE TO BE RIGID METAL CONDUIT (RMC).

6. USE ESTABLISHED INDUSTRY AND UTILITY SAFETY PRACTICES WHEN INSTALLING OR REMOVING POLES OR LUMINAIRES LOCATED NEAR OVERHEAD OR

   UNDERGROUND UTILITIES. CONSULT WITH THE APPROPRIATE UTILITY COMPANY PRIOR TO BEGINNING OF WORK. PROTECT THE LIGHT POLES WHEN INSIDE

   THE CLEAR ZONE. 

7. COORDINATE AND VERIFY ELECTRICAL SERVICES WITH THE APPROPRIATE UTILITY COMPANY FOR PROVIDING ELECTRICAL SERVICES. CONTACT

   MR. TERRANCE GEORGE OF THE TXDOT TRAFFIC SYSTEMS CONSTRUCTION AT (713) 802-5405 BEFORE REMOVAL OF ELECTRICAL SERVICE. REMOVE 

   EXISTING ELECTRICAL EQUIPMENTS IN ACCORDANCE WITH ESTABLISHED INDUSTRY, UTILITY PRACTICES AND TXDOT STANDARDS.

8. VERIFY ALL POWERLINE LOCATIONS PRIOR TO DOING WORK. FOLLOW NEC AND LOCAL UTILITY COMPANY REQUIREMENTS WHEN INSTALLING THE 

   ELECTRICAL EQUIPMENT.

9. THE CONTRACTOR WILL NOT BE PERMITTED TO USE ANY EQUIPMENT THAT CAN SWING OR BOOM INTO THE RAILROAD RIGHT OF WAY.

10. CONDUIT PLACED UNDER PAVED AREAS SHALL BE BY BORING. IF PLACED PRIOR TO PAVING, MAY BE TRENCHED.

ROADWAY:

ITEM DESC
DESCRIPTION UNIT QTY

NO. CODE

0618 CONDT (PVC) (SCH 80) (2")

0618 CONDT (PVC) (SCH 80) (2") (BORE) LF

0620 ELEC CONDR (NO.8) BARE

0620 ELEC CONDR (NO.8) INSULATED LF

0624 GROUND BOX TY D (162922)W/APRON EA

616

LF

LF
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Billboard

  LP

  MH
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  LP

Gate

  LP

Ramp

Inlet

Inlet
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Inlet

Inlet

Inlet

Inlet

Inlet

Inlet

Inlets

Inlets

Inlet
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Inlet

Inlet

N89°54'38.69"ECONNI4
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175+00

PC 176+90.44
180
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TO US 90 
EB

TO US 90 EB

FRONTAGE RD

Service Box

Existing Electrical 

TOTAL

CONDUIT

(FT)

2"PVC SCH 80 BORE

(FT)

2"PVC SCH 80

(FT)

CONDUCTOR

(FT)

#8 XHHW
INSULATED 

(FT)

#8 BARE

CONDUCTOR

(FT) (FT)

NEW GROUND BOX TY D WITH APRON

NEW BORED 2" SCHEDULE 80 PVC AND CONDUCTORS 

(NOTE: SYMBOLS EXAGGERATED FOR CLARITY)
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CONDUIT

     

 A. MATERIALS

 

B. CONSTRUCTION METHODS

CONDUITS & NOTES

ELECTRICAL DETAILS

                      

GENERAL NOTES FOR ALL ELECTRICAL WORK

AWG

16" x 16" x 4"

12" x 12" x 4"

10" x 10" x 4"

10" x 10" x 4"

#1

#2

#4

#6

#8

3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS

 4" x 12" x12"

 4" x 8" x 8"  4" x 10" x10"

 4" x 8" x8"  4" x 10" x10"

 4" x 8" x8"    4" x 8" x8"

 4" x 8" x8"  4" x 8" x8"  4" x 8" x8"

10" x 10" x 4"

   No substitutions will be allowed for materials on this list.

   listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies." 

   Material Producers List (MPL) intended for use on each project. Prequalified materials are 

6. When required by the Engineer, notify the Department in writing of materials from the 

   connectors, and bonding jumpers are subsidiary to the various bid items.

   conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 

   conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding 

5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic 

   request. Operate test equipment during inspection as requested by the Engineer.

   calibrated within the last year. Provide calibration certification to the Engineer upon 

   tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly 

   the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance 

4. Provide the following test equipment as required by the Engineer to confirm compliance with 

   steel when plans specify galvanized, provided the bolt size is • in. or less in diameter. 

3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, may be stainless 

   additional cost to the Department.

   is justification for rejection. Replace or reinstall rejected material or equipment at no 

   listing. Faulty fabrication or poor workmanship in any material, equipment, or installation 

   acceptable equal to a NEMA listed device. Acceptable devices may have both a NEMA and IEC 

   International Electrotechnical Commission (IEC) listed devices will not be considered an

   LLC can be considered equivalent to UL. Where reference is made to NEMA listed devices, 

   as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals 

   Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such 

   specifications, National Electrical Manufacturers Association (NEMA), and are listed by 

   the applicable articles of the National Electrical Code (NEC), TxDOT standards and 

2. Provide new and unused materials. Ensure that all materials and installations comply with

   diagrammatic and may be shifted to accommodate field conditions.

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 

October 2014

   not applicable to the table, size junction boxes in accordance with NEC.

   sizes is present, count the conductors as if all are of the larger size. For situations 

   through one conduit with no more than four conduits per box. When a mixture of conductor 

   the following table, which applies to the greatest number of conductors entering the box 

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in 

   Properly bond all metal conduits.

2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans.

   called for on polyvinyl chloride (PVC) systems.

   systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is 

   (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) 

   substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 

   Provide conduit types according to the descriptive code or as shown on the plans. Do not 

   conduits listed under Item 618 on the MPL under "Roadway Illumination and Electrical Supplies." 

   For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 

   Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications 

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material 

 

 

   otherwise noted on the plans.

7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless 

   the same requirements for junction boxes used with RMC systems.

   in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet 

   use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 

   junction boxes made from galvanized steel sheeting, listed and approved for outdoor

   unless specifically required by the plan sheets. When EMT is called for, provide 

6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) 

   aluminum boxes. Size outlet boxes according to the NEC.

   junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast 

5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for 

   an internal volume greater than 100 cu. inches.

   conduit entries are on the same side. Mechanically secure all junction boxes with 

   conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all 

   purpose and supported by connection of two or more rigid metal conduits. Secure 

   entering raceways must have threaded entries or hubs identified for the intended 

4. Junction boxes with an internal volume of less than 100 cu. in. and supported by 

 

  

 

    paint as an alternative for materials required to be galvanized.

    as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich 

    more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material 

    cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or 

14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field

    conduit sealant.

    tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a 

    the Engineer. Seal conduit immediately after completion of conductor installation and pull 

13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by 

    from the bottom of the box. See the ground box detail on sheet ED(4).

12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in. 

11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor.

    required, if the duct extends the full length through the casing. 

    grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not 

    or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment 

10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug, 

    install a grounding type bushing on all metal conduit terminations.

 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and 

    tight sealing hubs are not required. 

    cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water

    hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter 

 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing 

    conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

    durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the 

    after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of 

 7. During construction, temporarily cap or plug open ends of all conduit and raceways immediately 

 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

    Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring." 

    Items 110 "Excavation", 400 "Excavation and Backfill for Structures", 401 "Flowable 

    new roadways, backfill all trenches with cement-stabilized base as per requirements of 

    material unless otherwise noted on the plans. When placing conduit in the sub-base of 

 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated 

    or Box" prior to installing conduit or duct cable to prevent bending of the connections.

    compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe 

    driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and 

 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways, 

    specifically in the plans or as approved by the Engineer.

 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown 

    on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.

    attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options"

 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when 

 

    for the required expansion conduit fittings.

    amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute 

    movement at no additional cost to the Department. Provide the method of determining the 

    joint conduit fittings. Repair or replace expansion joint fittings that do not allow for 

    requested by the project Engineer, supply manufacturer's specification sheet for expansion 

    externally exposed on structures such as bridges at maximum intervals of 150 ft. When 

    and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit 

    the structure's expansion joints to allow for movement of the conduit. In addition, provide 

 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at 

 

    the service riser conduit. 

    properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on 

10. Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles, 

    foundations. 

    foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and  

    and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or 

    the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size

    except that the conduit is supplied without factory-installed conductors. Make the transition of 

    size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622, 

    conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same 

    the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC 

    conductors according to Item 622 "Duct Cable." At the Contractor's request and with approval by 

 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal

    PVC elbows are subsidiary to various bid items.

    concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or 

    metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of 

    elbow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid 

    the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC 

    the PVC conduit system. When galvanized steel RMC elbows are specifically called for in 

    a flat, high tensile strength polyester fiber pull tape for pulling conductors through 

 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only 

12
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ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT

CONDUIT MOUNTING OPTIONS

71B

ED(2)-14
ed2-14.dgn

CONDUIT SUPPORTS

ELECTRICAL DETAILS

 

 

TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

 

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

See ED(1)B.2

Attachment to concrete surfaces

h  

h  

   introduced after conduit installation. 

   at the required minimum embedment depth ( ef). No lateral loads shall be 

   breakout, and concrete pullout strengths as determined by ACI 318 Appendix D) 

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete 

   thread length for proper torqueing and tightening of anchors. 

   embedment depth, ( ef), as shown. Increase ( ef)as needed to ensure sufficient 

   deck strands or reinforcement. Install anchors to ensure a minimum effective 

5. Prior to hole drilling, use rebar locator to ensure clearing of existing 

   the structure. 

   be witnessed and approved by the Engineer prior to furnishing anchors on 

   demonstration test to evaluate the procedures and tools. The test shall 

   manufacturer's published installation instructions. Arrange a field 

4. Install anchors as shown on the plans and in accordance with the anchor 

   wedge shall be stainless steel. 

   application in marine environment, both the anchor body and expansion 

   bodies can be either zinc-plated carbon steel or stainless steel. For 

   manufactured with carbon steel expansion wedges are not allowed. Anchor 

3. Use anchors manufactured with stainless steel expansion wedges. Anchors 

   uncracked concrete.  

   list; and do not use expansion anchors that are only approved for use in 

   do not use expansion anchors that are not included in the ICC-ES approval

2. Unless otherwise approved by the Engineer: do not use adhesive anchors; 

   Anchors. 

   maintained on the ICC-ES website under Division 031600 for Concrete 

   ICC-ES Evaluation Report number, and its approval status shall be 

   Service (ICC-ES). The chosen anchor product shall have a designated 

   use in cracked concrete by the International Code Council, Evaluation 

1. Use torque controlled mechanical expansion anchors that are approved for 

h  

HANGER ASSEMBLY DETAIL

1"

ƒ"

Bridge Deck

Hex Nut

Hex Nut

efh  

Threaded Coupler Nut

Washer & Flat Washer

Hex Nut, Split Lock 

Washer & Flat Washer

Hex Nut, Split Lock 

Oversized Cut Washer

Washer & Square or 

Hex Nut, Split Lock 

Channel

Mounting

Conduit 

Min.

=2 •"

Anchor 

Expansion 

…" Dia. 

Rod

Threaded 

…" Dia. 

"SPAN"

less than 2'

2'-0" to 2'-6"

>2'-6" to 3'-0"

1 †" x 1 …"

"H"

"W"

12 Ga.

1 †" x 1 †"

1 †" x 2 ‹"

12 Ga.

12 Ga.

"W" x "H"

CONDUIT MOUNTING CHANNEL

"T"

"T"

capacity is not reduced by more than 15%.

patterns are allowed, if the load carrying 

Channels with round or short slotted hole 

Conduit (RMC)

Rigid Metal

Channel

Mounting

Conduit 

CONDUIT HANGING DETAIL

1
'
-
3
"

6" 

[ Girder [ Girder
Deck

Bridge

Min

1" 

Min

ASSEMBLY DETAIL"

See "HANGER M
a
x

Varies

Channel

Conduit Mounting

"SPAN"

Clamp

Conduit

Conduit (RMC)

Rigid Metal

[ …" Diameter

& Threaded Rods

Expansion Anchors

PVC

Conduit

Wing Wall

3' max.

RMC

Fitting

Expansion

Conduit

galvanized)

or equal) (Hot dip

Kindorf, Unistrut

Channel (B-line,

Conduit Mounting

Structure

Concrete

Conduit Strap

galvanized

or hot dipped

Stainless steel

Strut Type
(mounting shoe)

Conduit Spacer

Structure

Concrete

Conduit

m
i
n
.

1
"
 

conduit strap

malleable 

galvanized

Hot-dipped 

1 •" max.

depth 1" min., 

anchor.  Anchor

to 2" use …" dia. 

For conduits 1 •" 

‚" dia. anchor. 

up to 1 ‚" use 

for conduit •" 

expansion anchor:

Stainless steel 

M
i
n
.

 
•

"

1 •" max.

depth 1" min.,

anchor. Anchor

steel expansion

…" Stainless 

October 2014
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CONDUCTORS

ELECTRICAL DETAILS

tape

adhesive 

Hot melt 

A. MATERIAL INFORMATION

ELECTRICAL CONDUCTORS

B. CONSTRUCTION METHODS

Tube

Shrink

Heat

type connector

"C" clamp

cover

insulating splice 

with gel-filled 

Listed Screw Type 

molded cover

See through molded clamp

Snap-lock, 

SPLICE OPTION 3

overlap

2" Min.

„" to ‚"

of tubing by 

extend past end 

tape. Tape to 

hot melt adhesive

conductors with

Seal between

Compression Type

SPLICE OPTION 1

Split Bolt Type

SPLICE OPTION 2

overlap

2" Min.

tape

adhesive 

Hot melt 

„" to ‚"

of tubing by

extend past end

tape. Tape to 

hot melt adhesive

conductors with

Seal between

sharp edges

heat shrink from 

tape to protect 

hot melt adhesive

connector with 

Wrap split bolt 

Tube

Shrink

Heat

overlap

2" Min.

Split bolt 

overlap

2" Min.

„" to ‚"

tubing by 

past end of

Tape to extend

adhesive tape.

hot melt

diameter with

insulation

Increase 

„" to ‚"

tubing by 

past end of 

Tape to extend

adhesive tape.

hot melt 

diameter with 

insulation

Increase 

connections

for making 

Set Screw/Lug

C. TEMPORARY WIRING

GROUND RODS & GROUNDING ELECTRODES

A. MATERIAL INFORMATION

B. CONSTRUCTION METHODS

    the NEC.  

    during the construction process in a timely manner and in conformance with 

 5. Protect and when necessary repair any existing electrical conduits uncovered 

    conformance with the NEC.

    lowest point. Ground messenger wires that support power conductors in 

    the vertical clearance to ground is at least 18 ft. when measured at the 

    in areas subject to vehicle traffic or mobile construction equipment, ensure 

    horizontally from any metal structure. Where installing temporary conductors 

    the splices are more than 10 ft. above grade vertically and more than 5 ft. 

 4. Enclose conductor splices within a listed enclosure or ground box, or ensure 

 

    where approved. 

 3. Use listed wire nuts with factory applied sealant for temporary wiring 

    following: molded cord and plug set, receptacle, or circuit breaker type.

    and refrigerators located outdoors at grade. GFCI may be any one of the 

    portable electrical equipment, power tools, ice machines, ice storage bins 

 2. Provide a ground fault circuit interrupter (GFCI) for power outlets for 

    the NEC article "Temporary Installations" and Department standard sheets. 

 1. Install temporary conductors and electrical equipment in accordance with 

Listed Screw Type

    horizontal trench for rocky soil or a solid rock bottom.

 7. Written authorization is required before installing a ground rod in a 

    and properly sized bonding jumper on each end of the metal conduit.

    conductors with metal conduit, provide and install a grounding type bushing 

    conductors with non-metallic conduit. When protecting grounding electrode 

 6. Unless otherwise called for in the plans, protect grounding electrode 

    radius bend of four inches for these conductors.

    lightning protection ground rods. When a bend is required, ensure a minimum 

 5. Route all conductors as short and straight as possible for connection to 

    at the clamp location.

 4. Remove all non-conductive coatings such as concrete splatter from the rod 

 

    the rod.

 3. Install ground rods so the imprinted part number is at the upper end of 

 2. Do not place ground rods in the same drilled hole as a timber pole.

    soil, ensure that the upper end is between 2 to  4 in. below finished grade.

    readily accessible for inspection or repairs. For ground rods installed in 

    in concrete, ensure the connection of the conductor to the ground rod is 

    concrete, or both, as called for in the plans. For ground rods installed 

 1. Furnish auxiliary ground rods for lightning protection and install in soil, 

    under Item 620.

    installations, provide a minimum size 8 AWG EGC. The EGC is paid for 

    are bonded together at every accessible location. For traffic signal 

    current carrying conductor contained in the conduit. Ensure all EGCs 

    Unless shown elsewhere, size the EGC to be the same size as the largest 

    (EGC) in all conduits that contain circuit wiring of 50 volts or more. 

12. Provide and install a separate stranded equipment grounding conductor 

October 2014C TxDOT

    subsidiary to various bid items. 

    materials, breakaway disconnects, splice covers, and fuse holders are 

    UL listed gel-filled insulating splice covers. Splicing materials, insulating

    adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 

    split bolt connectors for splicing as specified in DMS 11040. Use hot melt 

 4. Use listed compression or screw type pressure connectors, terminal blocks, or 

    with a permanent marker.

    identification as shown in the plans. Print circuit identification on the tag 

    two straps, large enough to indicate circuit number, letter, or other 

    around both circuit conductors at each accessible location. Provide tags with 

    identify the conductors of each branch circuit by attaching a non-metallic tag 

 3. Where two or more circuits are present in one conduit or enclosure, permanently 

    plans.

    electrode conductor to the concrete encased grounding electrode as shown in the

    with a UL listed connector in accordance with DMS 11040. Connect the grounding 

    the service location. Connect the grounding electrode conductor to the ground rod 

    service equipment to the concrete encased grounding electrode or the ground rod at 

 2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 

    least 6 in. of the conductor's insulation with half laps of tape.  

    jacket or by colored tape. When identifying conductors with colored tape, mark at 

    color jacket. Identify electrical conductors 4 AWG and larger by continuous color 

    system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous 

    except green, white, or gray. Keep color scheme consistent throughout the wiring 

    or bare conductors. Identify ungrounded (hot) conductors with any color insulation 

    white insulation. Identify grounding conductors (ground wires) with green insulation 

    conductors in conformance with the NEC. Identify grounded (neutral) conductors with 

    under "Roadway Illumination and Electrical Supplies" Item 620. Color code insulated 

    conductors as listed on the Material Producers List (MPL) on the Department web site 

    Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide 

 1. Provide Type XHHW insulated conductors in accordance with Departmental Material 

    as shown on the MPL.  

    openings. Leave unused openings factory sealed. Use prequalified breakaway connectors

    a single opening in a boot. Provide waterproof boots with the correct number of 

    around the conductor to ensure waterproof connection. Only one conductor may enter 

    breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly 

    threaded connections. Proper terminations are critical to the safe operation of 

    instructions when terminating conductors to breakaway connectors. Properly torque 

    conductors pass through a breakaway support device. Follow manufacturer's 

11. Install breakaway connectors on conductors bid under Item 620 whenever those 

    listing for maximum number and size of conductors allowed.

    connector is rated for multiple conductors. Do not exceed the pressure connector's 

10. Do not terminate more than one conductor under a single connector, unless the 

    Use only approved splicing methods.

 9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts. 

    insulation resistance test at no additional cost to the department.

 8. Replace conductors and cables that are damaged beyond repair or that fail an 

    conductor strands or removed strands will be considered damaged.

    nicking the individual strands of the conductor. Conductors with nicked individual

 7. When terminating conductors, remove the insulation and jacketing material without

 6. Support conductors in illumination poles with a J-hook at the top of the pole.

    accumulation of water. 

    ground boxes. Install wire nuts in an upright position to prevent the 

    smaller conductors in above ground junction boxes, but not in pole bases or 

 5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 

    manufacturer's specifications when used in place of heat shrink tubing.

 4. Size and install gel-filled insulating splice covers according to 

    been burned, or overheated, is considered defective and must be replaced.

    seal the ends of heat shrink tubing. Heat shrink tubing that appears to have 

    past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 

    the individual conductors and the heat shrink tubing. Ensure the tape extends 

    insulation using hot melt adhesive tape to provide a watertight seal between 

    conductors, prior to heating the tubing, increase the diameter of the conductor 

    may not shrink sufficiently to provide a watertight seal around the individual 

    minimum of 2 in. past both sides of the splice. Where heat shrink tubing 

    watertight splice. Overlap conductor insulation with heat shrink tubing a 

    heat shrink tubing or gel-filled insulating splice covers to provide a 

    terminal blocks, or split bolt connectors. Insulate splices with heavy wall 

    enclosures and use only listed compression or screw type pressure connectors, 

 3. Make splices only in junction boxes, ground boxes, pole bases, or electrical

    length of conductor at enclosures, weatherheads and pole bases.

    boxes when pulled through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum 

    ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground 

 2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in 

    Engineer to witness the tests.

    insulation resistance tests in accordance with Item 620. Coordinate with the 

    needed alterations or repairs at no additional cost to the department. Perform 

    perform conductor pull test. If a conductor cannot be freely pulled, make any 

    conductors through the conduit system. After installing conductors in conduit, 

 1. Use only a flat, high tensile strength polyester fiber pull tape for pulling 

    specific locations including electrical service, see individual plan sheets.

    plans sheets. Concrete encased grounding electrodes may be called for in 

    length rods may be called for in some specific locations, see the individual 

    ground rods according to DMS 11040 and the plans. Larger diameter or longer 

 1. Provide and install a grounding electrode at electrical services. Provide
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GROUND BOXES

ELECTRICAL DETAILS

GROUND BOXES

APRON FOR GROUND BOX

PLAN VIEW

AA

(1)

SECTION A - A

3" to 6"

2"
2"

10"(typ)

box 

Ground

steel

Reinforcing

No. 3

duct cable

Conduit or

steel

Reinforcing 

No.3

box 

Ground

(typ)

10" Depth of box

Apron-Full

(typ)

10"

ell

Conduit

(when required)

Concrete Apron 

Class A

PVC (4)

fitting for 

RMC. Bell end

bushing for

Grounding

(2)

fill (3)

9" Aggregate

B. CONSTRUCTION METHODS

4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans. 

3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.

   and Electrical Supplies," Item 624. 

   the Material Producers List (MPL) on the Department web site under "Roadway Illumination 

2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as listed on 

   Item 624 "Ground Boxes." 

   accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and 

1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in 

GROUND BOX COVER

L

J K

H

I

P

PLAN VIEW SIDEEND

M

Nfor head

recess

bolt with 

Hole for •"

See DMS 11070

requirements.

and labeling

For cover logo

    

GROUND BOX DIMENSIONS

TYPE

A

B

C 

D

E

GROUND BOX COVER DIMENSIONS

DIMENSIONS  (INCHES)

H I N PJ K L M

23 13 ƒ 13 •

30 • 30 ‚ 17 • 13 ‚17 ‚

2

2

23 ‚ 9 ‡ 5 „

6 ƒ

1 …

1 …

A, B & E

C & D

TYPE

October 2014

OUTSIDE DIMENSIONS (INCHES) 

12 X 23 X 11

12 X 23 X 22

(Width x Length X Depth) 

16 X 29 X 11

16 X 29 X 22

12 X 23 X 17

    conduits terminating in a ground box.

    the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC

    Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of 

(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 

    interior volume of the box.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the 

(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 

    or bell end fittings.

    that ground box walls do not interfere with the installation of grounding bushings 

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so 

A. MATERIALS

11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.

    identifying the specific boxes in writing. This work will be paid for separately.

    of the contract, the Engineer may direct the Contractor to bond the metal covers, 

10. If other ground boxes with metal covers are within the project limits but are not part 

    fully describing the work required.

    Verify existing ground boxes with metal covers are shown on the plans, with notes 

    as the grounding conductor. The bonding jumper is subsidiary to various bid items. 

    equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size 

 9. If an existing ground box in the contract has a metal cover, bond the cover to the 

    below grade.

    to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches 

 8. When a type B or D ground box is stacked to meet volume requirements, it is allowable 

 

    together and to the ground rod with listed connectors.

 7. When a ground rod is present in a ground box, bond all equipment grounding conductors 

    Do not use silicone caulk as a sealant.

    foam, or other method as approved. Do not use duct tape as a permanent conduit sealant. 

    and pull tests. Permanently seal the ends of all conduits with duct seal, expandable 

 6. Permanently seal conduits immediately after the completion of conductor installation 

 5. Temporarily seal all conduits in the ground box until conductors are installed.

    conduits so grounding bushings and bell end fittings can easily be installed.

 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space 

    boxes. 

 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground 

    subsidiary to ground boxes when called for by descriptive code. 

    under the box. Ground box aprons, including concrete and reinforcing steel, are 

    of concrete for the apron extends from finished grade to the top of the aggregate bed 

 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth 

    aggregate. 

    least 9 inches deep, prior to setting the ground box. Install ground box on top of 

    Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at 

    and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of 

 1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate 
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I. WORK AT CROSSING LOCATIONS (AT GRADE, HIGHWAY OVERPASS, HIGHWAY
UNDERPASS, PEDESTRIAN, OR CLOSED/ABANDONED)

	This project is adjacent or parallel work, not within RR ROW:

DOT No.: 

Crossing Type: 

RR Company Operating Track at Crossing: 

RR Company Owning Track at Crossing: 

RR MP: 

RR Subdivision: 

City: 

County: 

CSJ at this Crossing: 

Latitude: 

Longitude: 

Scope of Work, including any TCP, to be performed by State Contractor:

Scope of Work to be performed by Railroad Company:

II. FLAGGING & INSPECTION

No. of Days of Railroad Flagging Expected: 

On this project, night or weekend flagging is:

	Expected

	Not Expected

Flagging services will be provided by:

	Railroad Company: 1) Txdot will pay flagging invoices. Flagging Agreement with railroad will be 
needed or, 2) Permitted crossing. Railroad company to provide flagging.

	Outside Party: Contractor will pay flagging invoices to be reimbursed by TxDOT

Contractor must incorporate flaggers into anticipated construction schedule. The Railroad 
requires a 30-day notice if their flaggers are to be utilized. If Contractor falls behind schedule due 
to their own negligence and is not ready for scheduled flaggers, any flagging charges will be paid 
by Contractor.

Contact Information for Flagging:

	UPRR UP.info@railpros.com
Call Center 877-315-0513, Select #1 for flagging 

UP.request@nrssinc.net
Call Center 877-984-6777

	BNSF BNSFinfo@railprosfs.com
Call Center 877-315-0513, Select #1 for flagging 

	CPKCR KCS.info@railpros.com
Call Center 877-315-0513, Select #1 for flagging 

Bottom Line On-Track Safety Services
bottomline076@aol.com, 903-767-7630

	OTHERS: 

Contractor must incorporate railroad construction inspection into anticipated construction schedule.

	Not Required
	Required. Contact Information for Construction Inspection:

III. CONSTRUCTION WORK TO BE PERFORMED BY THE RAILROAD

	Required. 

	Not Required

Railroad Point of Contact: 

Coordinate with TxDOT for any work to be performed by the Railroad Company. TxDOT must issue 
a work order for any work done by the Railroad Company prior to the work being performed.

IV. RAILROAD INSURANCE REQUIREMENTS

The Contractor shall confirm the insurance requirements with the Railroad as the insurance limits 
are subject to change without notice.

Insurance policies and corresponding certificates of insurance must be issued by the contractor 
on behalf of the Railroad. Separate insurance policies and certificates are required when more 
than one Railroad Company is operating on the same right of way, or when several Railroad 
Companies are involved and operate on their own separate right of ways.

No direct compensation will be made to the Contractor for providing the insurance coverages 
shown below or any deductibles. These costs are incidental to the various bid items.

Escalated Limits

Type of Insurance Amount of Coverage (Minimum)

Workers Compensation $500,000 / $500,000 / $500,000

Commercial General Liability

Business Automobile

Railroad Protective Liability Limits

	Not Required

	Non - Bridge/Typical Maintenance Projects. 
Includes repairs to overpass/underpass and 
culvert structures

$2,000,000 / $6,000,000

	Bridge Structure Projects. Includes new 
construction or replacement of overpass/
underpass structures

$5,000,000 / $10,000,000

	Other: 

V. CONTRACTOR’S RIGHT OF ENTRY (CROE)

	Not Required

	Required: UPRR Maintenance Consent Letter. TxDOT to assist

	Required: TxDOT to assist in obtaining the UPRR CROE

	Required: Contractor to obtain

	BNSF: 
https://bnsf.railpermitting.com

	CPKCR 
https://jllrpg.360works.com/fmi/webd/rpo_web_kcs.fmp12

	Other Railroads: 

To view previously approved CROE templates agreed upon between the State and Railroad, see: 
https://www.txdot.gov/business/resources/railroad-highway-crossing/sample-right-of-entry-
agreements.html

Approved CROE templates are not to be modified by the Contractor.

Contractor shall not operate within Railroad Right of Way without an executed Construction & 
Maintenance Agreement between the State and the Railroad and an executed CROE between the 
Contractor and the Railroad if required on project.

VI. RAILROAD COORDINATION MEETING

A Railroad Coordination Meeting is required. See item 5, Article 8.1, of the Standard Specifications 
for Construction and Maintenance of Highways, Streets and Bridges Manual for more details.

VII. RAILROAD SAFETY ORIENTATION

A. Complete the Railroad’s course “Orientation for Contractor’s Safety,” and maintain registration
prior to working on the Railroad’s property. This course is required to be completed annually by
Contractor and Subcontractor personnel working on site.

UPRR, BNSF, CPKCR will not accept on-track safety training certificates from other Railroads. 
Refer to each Railroad’s specific contractor right of entry for training information.

Know and follow the Contractor’s Right of Entry Agreement EXHIBIT D, MINIMUM SAFETY 
REQUIREMENTS regarding clothing, personal protective equipment, and general safety requirements.

VIII. SUBCONTRACTORS

Contractor shall not subcontract work without written consent of TxDOT. Subcontractors are 
subject to the same insurance requirements as the Prime Contractor.

IX. EMERGENCY NOTIFICATION

In Case of Railroad Emergency

Call: 

Railroad Emergency Line at: 

Location: DOT 

RR Milepost: 

Subdivision: 

RRD Review Only

Initials: 

Date: 

Rail 
Division

FILE: rr-scope-of-work.pdf DN: TxDOT CK: DW: CK:
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