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General Notes Sheet A

General Notes:

General:

Contractor questions on this project are to be addressed to the following individuals:

Area Engineer: Frank Leong, P.E.   e-mail: Frank.Leong@txdot.gov
Assistant Area Engineer :Hamoon Bahrami, P.E.  e-mail: Hamoon.Bahrami@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above 
individuals.  Contractor questions will be reviewed by the Area Engineer or Assistant Area 
Engineer. Once a response is developed, it will be posted to TxDOT’s Public FTP at the 
following address:

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

Questions submitted that generate a response will be posted through this site. The site is 
organized by District, Project Type (Construction or Maintenance), Letting Date, and 
CCSJ/Project Name.

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

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

Superelevate the curves to match the existing surface.

The following standard detail sheets are modified:

Modified Standards
EC (1) -16 (MOD)

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.
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Tolls incurred by the Contractor are incidental to the various bid items. 

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

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.

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 http://ftp.dot.state.tx.us/pub/txdot-
info/cmd/mpl/riaes.pdf) 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:
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Tricycle Type Truck Type - 4 Wheel

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

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

General: Traffic Control and Construction

The Seal coat (Item 316) will be covered with the Thin Overlay Mixture (TOM) (Item 347)
level-up prior to reopening to traffic each day. The roadway will not be opened to traffic until 
the TOM and work zone pavement markings are in place.

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

In the case of an emergency, the Engineer may allow traffic on the roadway before the asphalt 
overlay is in place.  The roadway surface will be cleaned by removing all loose matter resulting 
from the construction operations.

Verify that all conditions under Item 502 are met before beginning work every day that work 
occurs.

General: Utilities

Consider the locations of underground utilities 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. 

Be aware that an operational Computerized Transportation Management System (CTMS) exists 
within the limits of this project and that the system must remain operational throughout 
construction.  If the Contractor damages or cause damage to this system, repair such damage 
within 8 hours of occurrence at no cost to the Department.  In the event of system damage, notify 
the Director of Traffic Management Systems at 713-881-3283 within one hour of occurrence.  
Failure of the Contractor to repair damage to the main fiber optic cable and CCTV cable trunk 
lines, which convey all corridor information to TranStar, will result in the Contractor being billed 
for the full cost of emergency repairs.

At least 72 hours before starting work, make arrangements for locating existing Department-
owned above ground and underground fiber optic, communications, power, illumination, and 

County: Harris Control: 1685-05-115

Highway: SH 6
.

General Notes Sheet D

traffic signal cabling and conduit.  Do this by calling the Department’s Houston District Traffic 
Signal Operations Office at 713-802-5663 to schedule marking of underground lines on the 
ground.  Use caution if working in these areas to avoid damaging or interfering with existing 
facilities.

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 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

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

Table 1
2014 Construction Specification Required Shop/Working Drawing Submittals - TxDOT Generated Plans

Spec
Item 
No.'s 

Product Submittal 
Required 

Approval 
Required 

(Y/N)

Contractor/ 
Fabricator 
P.E. Seal 
Required 

Reviewing 
Party

Shop or 
Working 
Drawing 
(Note 1)

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

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

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

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

425 Prestr Concr Sheet Piling Y Y N B SD
425 Prestr Concr Beams Y Y N B SD
425 Prestr Concr Bent Y Y N B SD
426 Post Tension Details Y Y N B SD
434 Elastomeric Bearing Pads (All) Y Y N B SD
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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
SS Prestr Concr Crown Span Y Y N B SD
SS Sound Barrier Walls Y Y Y A SD

County: Harris Control: 1685-05-115

Highway: SH 6
.

General Notes Sheet F

SS Camera Poles Y Y Y TMS SD
SS Pedestrian Bridge (Calcs req'd.) Y Y Y B SD
SS Screw-In Type Anchor Foundations Y Y N T SD
SS Fiber Optic/Communication Cable Y Y N TMS SD

SS Spread Spectrum Radios for 
Signals Y Y N T SD

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

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

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

Key to Reviewing Party
A - Area Office 

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

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

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

C - Construction Office 
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

Item 7:  Legal Relations and Responsibilities 

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

No significant traffic generator events identified.

Item 8:  Prosecution and Progress

The Department will supply bidders, upon written request, one electronic copy of the time 
determination schedule.  The time determination schedule provided is for informational use only 
and is not intended for bidding or construction purposes. 

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 5-day workweek in accordance with 
Section 8.3.1.6 and Article 8.3.3.1, with nighttime work.

A working day will be charged Monday through Friday, excluding national holidays, regardless 
of weather conditions or material availability.  Nighttime work that extends past midnight will be 
charged to the following day. Work on national holidays will not be permitted without written 
permission of the Engineer.  If work requiring an Inspector to be present is performed on a 
national holiday, and weather and other conditions permit the performance of work for 7 hours 
between 10:00 p.m. and 5:00 a.m., a working day will be charged.

Allowable work times are as follows:
Sunday 10:00 p.m. – Monday 5:00  a.m.
Monday 10:00 p.m. – Tuesday 5:00  a.m.
Tuesday 10:00 p.m. – Wednesday 5:00  a.m.
Wednesday 10:00 p.m. – Thursday 5:00  a.m.
Thursday 10:00 p.m. – Friday 5:00  a.m.

The Lane Closure Assessment Fee for all lanes on SH 6 and all intersecting streets is  $1,000.00.
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”.

Item 134:  Backfilling Pavement Edges

Quantity by station includes both sides of the roadway.

If using salvaged asphalt concrete pavement, size it so that all the material, passes the 2-in. sieve.  
Use RAP that does not contain deleterious material such as clay or organic material.
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Flex Base must meet the requirements of Item 247, Type A, Grade 2.  Department Test Method 
Tex-117-E will not be required.

Place emulsified asphalt (SS-1, CSS-1, or CSS-1H) at an application rate of 0.25 gal/sq. yard.

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 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.

Item 316:  Seal Coat

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

Item 340:  Dense-Graded Hot Mix Asphalt (Small Quantity) 

Dilution of tack coat is not allowed. Before placing asphalt use hot applied Tack Coat.

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

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

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

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

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

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

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

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

Item 347:  Thin Overlay Mixture (TOM)

Place mixtures only when the air temperature is above 70°F.

Provide an asphalt binder PG 76-22. Substitution of the PG binder is not allowed.

Place mixture as the compacted lift thickness of one (1) inch for TOM-F and one (1) inch for 
TOM-C.

A hot-applied tack coat will be applied prior to placing TOM-C surface, which is paid under 
Item 3084.

Provide 100% SAC “A” aggregate. Blending is not allowed.

Do not use RAP or RAS in the mixture.

A Pave-IR system or Thermal camera system is mandatory for this project. The Contractor must 
demonstrate that the mixture is being placed with minimum thermal segregation.

Provide a mixture which exceeds a minimum of 500 cycles in the Overlay Tester, Tex-248-F.

For breakdown rolling, use two steel wheel rollers working in tandem without excessive 
breakage of the aggregate and provide a smooth surface and uniform texture.  Keep the rollers as 
close as possible to the lay down machine.  Do not use pneumatic tire rollers.  Use a steel wheel 
as the finish roller.
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Water flow measurements as per test Method 246 is mandatory for setting rolling patterns. For 
TOM-C the water flow should be at least 4 minutes, adjust the rolling patterns if less than 4 
minutes. The water flow shall not exceed 10 minutes in order to avoid excessive compaction. 
The Contractor must report the selected patterns to TxDOT and show that it meets the water flow 
requirements ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit246.pdf.

WMA (Warm Mix Asphalt) is required when the Plant to job haul distance is greater than 40 
miles.

When WMA is required no reduction in temperature for the PG grade of binder will be permitted 
(the WMA is a compaction aide).

The Contractor can pave at any time when the roadway is dry and ambient surface temperature is 
70°F or higher regardless of whether or not the thermal imaging system is used.

The Engineer will determine the final asphalt content to be used for the trial batch and 
production.

Item 354:  Planing and Texturing Pavement

The Reclaimed Asphalt Pavement from the project will become the property of the Contractor
for use in the current construction project or in future projects.

The 1.5” planing is for intersecting streets. Please see plan sheet “ Intersection Details” for 
details.

Items 420 and 421: All Concrete Items

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

Item 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.  

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 
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these barricades and warning signs in accordance with the latest “Texas Manual on Uniform 
Traffic Control Devices” for typical construction layouts.

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

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

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

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.

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

One and Two Lane Closures
SH 6 and all intersecting streets

Day Daytime Closure 
Hours

Nighttime Closure 
Hours

Restricted Hours Subject 
to Lane Assessment Fee

Monday N/A 10:00 PM – 5:00 AM 5:00 AM – 10:00 PM
Tuesday N/A 10:00 PM – 5:00 AM 5:00 AM – 10:00 PM
Wednesday N/A 10:00 PM – 5:00 AM 5:00 AM – 10:00 PM
Thursday N/A 10:00 PM – 5:00 AM 5:00 AM – 10:00 PM
Friday N/A N/A N/A
Saturday N/A N/A N/A
Sunday N/A 10:00 PM – 5:00 AM 5:00 AM – 10:00 PM

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),
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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.

Use Uneven Lane Signs (CW 8-11) during resurfacing operations for elevation differences
between adjacent lanes of greater than 1 in.

Before closing any City of Houston sidewalk, one or more city street lanes, or entire city streets 
during construction, obtain a permit to do so from the City.  Obtain the required permit in person 
at the City of Houston Permit Office, or apply online at http://www.gims.houstontx.gov.

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

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

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

The Storm Water Pollution Prevention Plan (SWP3) consists of temporary erosion control 
measures needed and provided for under this Item.  The disturbed area is less than one acre and 
use of erosion control measures is not anticipated.  If physical conditions encountered at the job 
site require necessary controls, BMP installation, maintenance, and removal will be paid as extra 
work on a force account basis per Articles 4.4 and 9.7.  Since the disturbed area is less than 
5 acres, a “Notice of Intent” (NOI) is not required.
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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.

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

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 this project, use Surface Test Type B and Pay Adjustment Schedule 2 for all lanes.

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

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 three 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 the 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.
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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. 

Pull conductors in the PVC conduit only with a nonmetallic pull rope.

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

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

Furnish rigid metal conduit for underground conduit bends of 45 degrees or greater in all conduit 
systems, including bends into ground boxes and foundations.  Where the rigid metal conduit is 
exposed at any point and where rigid metal conduit extends into ground boxes, bond the metal 
conduit to the grounding conductor with grounding type bushings or by other approved, UL-
listed grounding connectors approved by the Engineer.  Rigid metal bends are subsidiary to the 
conduit system.

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.

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 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.
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County: Harris Control: 1685-05-115

Highway: SH 6
.

General Notes Sheet O

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 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.”

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

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

Use Type III glass beads for thermoplastic pavement markings.

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

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.

County: Harris Control: 1685-05-115

Highway: SH 6
.

General Notes Sheet P

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

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

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

Stripe all roadways before opening them to traffic.

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

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

Item 672:  Raised Pavement Markers

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

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

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

Item 677:  Eliminating Existing Pavement Markings and Markers

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

Item 678: Pavement Surface Preparation for Markings

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

On new concrete pavement or on existing concrete pavement when placing a new stripe on a new 
location, remove the curing compounds and contamination from the pavement surface by flail 
milling or as directed.  In addition, air-blast the surface with compressed air just before placing 
the new stripe.

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.
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County: Harris Control: 1685-05-115

Highway: SH 6
.

General Notes Sheet Q

Do not clean concrete pavement by grinding.

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

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

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

A total of one (1) shadow vehicle with a TMA/TA is required for the work with the exception of 
Pavement Marking Operations.  The Contractor is responsible for determining if one or more of 
these operations will be ongoing at the same time to determine the total number of TMAs/TAs 
needed on the project.

A total of three (3) shadow vehicles with a TMA/TA are required for Pavement Marking 
Operations.  The Contractor is responsible for determining if one or more of these operations will 
be ongoing at the same time to determine the total number of TMAs/TAs needed on the project.

Basis of Estimate
Item Description Limit and Rate Unit

134 Backfilling Pavement Edges
Asphalt Emulsion 0.25 Gal. / Sq. Yd.

STA

316 Seal Coat
Asphalt
Aggregate

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

GAL
CY

340 Dense-Graded Hot Mix Asphalt (Method)
Asphalt 
Aggregate
Tack Coat

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

94 % by weight
0.11 Gal./ Sq. Yd.

TON

GAL
347 Thin Overlay Mixture (TOM)

Asphalt PG 76-22 (Surface)
Aggregate SAC A (Surface)

110 Lb. / Sq. Yd.-In.
6.7 % by weight

93.3 % by weight
TON
TON

3084 Bonding Course 0.04 Gal./ Sq. Yd. GAL
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ESTIMATE AND QUANTITY SHEET
CONTROLLING PROJECT ID 1685-05-115 DISTRICT Houston

COUNTY Harris
HIGHWAY SH 6

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

ALT      BID CODE     DESCRIPTION UNIT

1685-05-115

TOTAL EST. TOTAL
FINAL

A00123270

Harris

SH 6

EST. FINAL

134-6001 BACKFILL (TY A) STA 73.450 73.450
316-6017 ASPH (AC-20-5TR) GAL 28,588.160 28,588.160
316-6434 AGGR (TY-PB GR-4 OR TY-PL GR-4 ( SAC-B) CY 687.210 687.210
340-6119 D-GR HMA(SQ) TY-D SAC-A PG70-22 TON 124.080 124.080
340-6272 TACK COAT GAL 165.440 165.440
347-6001 TOM (ASPHALT) PG 76-22 TON 658.410 658.410
347-6002 TOM-C (AGGREGATE) SAC-A TON 4,584.350 4,584.350
347-6007 TOM - F (AGGREGATE) SAC - A TON 4,584.350 4,584.350
351-6001 FLEXIBLE PAVEMENT STRUCTURE REPAIR(5") SY 800.000 800.000
354-6041 PLANE ASPH CONC PAV (1.5") SY 1,504.000 1,504.000
354-6064 PLANE ASPH CONC PAV (2 1/2") SY 89,338.000 89,338.000
500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000 3.000
618-6053 CONDT (PVC) (SCH 80) (3") LF 50.000 50.000
618-6074 CONDT (RM) (3") LF 50.000 50.000
624-6028 REMOVE GROUND BOX EA 9.000 9.000
662-6001 WK ZN PAV MRK NON-REMOV (W)4"(BRK) LF 22,650.000 22,650.000
662-6002 WK ZN PAV MRK NON-REMOV (W)4"(DOT) LF 3,150.000 3,150.000
662-6004 WK ZN PAV MRK NON-REMOV (W)4"(SLD) LF 45,840.000 45,840.000
662-6012 WK ZN PAV MRK NON-REMOV (W)8"(SLD) LF 15,855.000 15,855.000
662-6014 WK ZN PAV MRK NON-REMOV (W)12"(SLD) LF 4,650.000 4,650.000
662-6016 WK ZN PAV MRK NON-REMOV (W)24"(SLD) LF 1,875.000 1,875.000
662-6017 WK ZN PAV MRK NON-REMOV (W)(ARROW) EA 111.000 111.000
662-6029 WK ZN PAV MRK NON-REMOV(W)(WORD) EA 111.000 111.000
666-6018 REFL PAV MRK TY I (W)6"(DOT)(100MIL) LF 175.000 175.000
666-6036 REFL PAV MRK TY I (W)8"(SLD)(100MIL) LF 5,270.000 5,270.000
666-6042 REFL PAV MRK TY I (W)12"(SLD)(100MIL) LF 1,550.000 1,550.000
666-6048 REFL PAV MRK TY I (W)24"(SLD)(100MIL) LF 625.000 625.000
666-6054 REFL PAV MRK TY I (W)(ARROW)(100MIL) EA 37.000 37.000
666-6078 REFL PAV MRK TY I (W)(WORD)(100MIL) EA 37.000 37.000
666-6162 RE PV MRK TY I(BLACK)6"(SHADOW)(100MIL) LF 7,550.000 7,550.000
666-6180 REFL PAV MRK TY II (W) 12" (SLD) LF 300.000 300.000
666-6212 REFL PAV MRK TY II (Y) 12" (SLD) LF 7,375.000 7,375.000
666-6306 RE PM W/RET REQ TY I (W)6"(BRK)(100MIL) LF 7,550.000 7,550.000
666-6309 RE PM W/RET REQ TY I (W)6"(SLD)(100MIL) LF 15,280.000 15,280.000
672-6010 REFL PAV MRKR TY II-C-R EA 644.000 644.000

3084-6001 BONDING COURSE GAL 3,574.000 3,574.000

Sheet 13



ESTIMATE AND QUANTITY SHEET
CONTROLLING PROJECT ID 1685-05-115 DISTRICT Houston COUNTY Harris

HIGHWAY SH 6

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

ALT      BID CODE     DESCRIPTION UNIT

1685-05-115

TOTAL EST. TOTAL
FINAL

A00123270

Harris

SH 6

EST. FINAL

6001-6001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 120.000 120.000
6185-6002 TMA (STATIONARY) DAY 70.000 70.000
6185-6005 TMA (MOBILE OPERATION) DAY 14.000 14.000
6292-6004 RVDS(PRESENCE DET ONLY)(INSTALL ONLY) EA 8.000 8.000
6292-6005 RVDS(ADVANCE DET ONLY)(INSTALL ONLY) EA 8.000 8.000

06 MATERIAL FURNISHED BY STATE LS 1.000 1.000
08 EROSION CONTROL MAINTENANCE (NON-PART) LS 1.000 1.000

LAW ENFORCEMENT LS 1.000 1.000
SAFETY CONTINGENCY (NON-PART) LS 1.000 1.000
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UNDIVIDED HIGHWAYS

MOBILE OPERATIONS

TRAFFIC CONTROL PLAN

TCP(3-1)-13

1500'+ Approx.

with strobes

Work Vehicle

Work Vehicle

with strobes

Heavy Work Vehicle

LEGEND

Traffic Flow

Trail Vehicle

Shadow Vehicle

Work Vehicle

ARROW BOARD DISPLAY

RIGHT Directional

LEFT Directional

with strobes

Work Vehicle

Shoulder

Shoulder

UNDIVIDED MULTILANE ROADWAY

TCP (3-1a)

Shoulder

WORK ON SHOULDER

TCP (3-1b)

TWO-WAY ROADWAY WITH PAVED SHOULDERS

TCP (3-1c)

1500'+ Approx.

Shoulder

Attenuator (TMA)

Truck Mounted 

with strobes

Lead Vehicle 

TWO-WAY ROADWAY WITHOUT PAVED SHOULDERS

Approx.Approx.

with strobes

Lead Vehicle

WORK ON TRAVEL LANE

1500'+ Approx.

120'-200' Approx. 120'-200' Approx.1500'+ Approx.

120'-200' 120'-200' 

with strobes

Lead Vehicle

120'-200' 

Approx.

Approx.

120'-200' 120'-200' 

Red Reflective

8
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8
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(
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A
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-
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45
o

STRIPING FOR TMA

(WIDTH OF TMA) 

White Reflective

 
6
"

6"

 

 OR

60" X 36"

CW21-10aT

72" X 36"

CW21-10cT

3
'

+

6
'

+

OR

2-94

8-95

1-97

4-98

December 1985

3
'

+

6
'

+

 OR

 

60" X 36"

CW21-10aT

72" X 36"

CW21-10cT

display Flashing Arrow Board

with RIGHT Directional 

Double Arrow

Diamond or 4 Corner Flash)

CAUTION (Alternating 

See note 8See note 8

See note 8

See note 8

See note 8

See note 8

See note 8

Approx.

Arrow Board

Forward Facing

Arrow Board

Facing

Forward

Arrow Board

Forward Facing

Trail/Shadow Vehicle A

See Note 9 and 

TRAIL/SHADOW VEHICLE A

TRAIL/SHADOW VEHICLE B

Trail/Shadow Vehicle B

See note 9 and

Vehicle ATrail/Shadow 

See note 9 and

Trail/Shadow Vehicle B

See note 9 and

in CAUTION display

with Flashing Arrow Board

GENERAL NOTES

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION

 SHORT 

    rearmost protection vehicle.

    pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the

    periodically to allow motor vehicle traffic to pass.  If motorists are not allowed to 

10. On two-lane two-way roadways, the work and protection vehicles should pull over 

    if a TRAIL VEHICLE is used. 

    "X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE 

    the number of the convoy vehicles displayed on the sign in the number designation 

    adequate mounting space exists.  When used, the X VEHICLE CONVOY sign shall have 

    "WORK CONVOY"(CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where 

    TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

9.  "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on 

    vary according to terrain, work activity and other factors.

    and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may 

    they approach the TRAIL VEHICLE.  Vehicle spacing between the WORK VEHICLE 

    should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as 

    depending on sight distance restrictions.  Motorists approaching the work convoy 

8.  Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary 

    shadow the other convoy vehicles.

7.  When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to 

6.  Each vehicle shall have two-way radio communication capability.

    Construction (BC) standards.  The board shall be controlled from inside the vehicle.

5.  Flashing arrow boards shall be Type B or Type C as per the Barricade and 

    color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.

4.  Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and 

    are required.

3.  The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE 

        

    simultaneously with the amber beacons or strobe lights.

    strobe lights when mounted on the driver's side of the vehicle may be operated 

    on vehicles are required.  Blue high intensity rotating, flashing, oscillating or 

2.  The use of amber high intensity rotating, flashing, oscillating, or strobe lights

    traffic volume, and sight distance restrictions.

    and/or TRAIL VEHICLE are required based on prevailing roadway conditions, 

    equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE 

    illustrated. When a LEAD vehicle is not used the WORK vehicle must be

1.  TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as 

7-13
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Division
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Traffic
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TCP(3-3)-14

2-94

8-95

4-98

September 1987

Standard
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 tcp3-3.dgn  

UNDIVIDED MULTILANE HIGHWAY

DIVIDED  MULTILANE HIGHWAY

120'-200' 120'-200'

Vehicle

Warning 

See Advance 

Shoulder

Shoulder

Shoulder

Shoulder

E
N
T
R

A
N
C
E

R
A

M
P

Lead Vehicle

with strobes

Shoulder

Shoulder

Approx.

1500'+ Approx.

Approx.

120'-200'

(WORK ON TRAVEL LANE)

TWO LANE HIGHWAY WITHOUT PAVED SHOULDERS

1500'+ Approx.

1500'+ Approx..

120'-200'

1500'+ Approx.

(WORK ON TRAVEL LANE)

TWO LANE HIGHWAY WITH PAVED SHOULDERS

120'-200'

with strobes

Lead Vehicle 

120'-200' 120'-200'

with strobes

Lead Vehicle 

3
'

+

6
'

+

 

 OR

60" X 36"

CW21-10aT

72" X 36"

CW21-10cT

OR

3
'

+

6
'

+

 

 OR

72" X 36"

CW21-10cT

60" X 36"

CW21-10aT

Red Reflective

8
"

8
"
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T
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A
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-
+
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45
o

STRIPING FOR TMA

(WIDTH OF TMA) 

White Reflective

 
6
"

6"

Improved Shoulder

Improved Shoulder

3
'

+

6
'

+

VEHICLE 

ADVANCE WARNING

(See note 14)

72" X 36"

CW20-5bTL

TCP (3-3a)

TCP (3-3b)

TCP (3-3c)

TCP (3-3d)

400'

TRAIL/SHADOW VEHICLE A

TRAIL/SHADOW VEHICLE B

Arrow Boards

Forward Facing

See note 8 See note 8 See note 8

Arrow Board

Forward Facing

Arrow Board

Forward Facing

See note 8 See note 8 See note 8

See note 8

See note 8 See note 8

Arrow Boards

Forward Facing

See note 8See note 8See note 8

Flashing Arrow Board

with RIGHT Directional display 

and Note 9

See Trail/Shadow Vehicle A 

and Note 9 

See Trail/Shadow Vehicle B

in Caution Mode

with Flashing Arrow Board

      and note 9

See Trail/SHADOW Vehicle A 

      and note 9

See Trail/Shadow Vehicle B

 

Heavy Work Vehicle

LEGEND

Traffic Flow

Trail Vehicle

Shadow Vehicle

Work Vehicle

ARROW BOARD DISPLAY

RIGHT Directional

LEFT Directional

Attenuator (TMA)

Truck Mounted 

GENERAL NOTES

TERM STATIONARY

INTERMEDIATE 

STATIONARY

LONG TERM

STATIONARY

SHORT TERM

TYPICAL USAGE

MOBILE
DURATION

 SHORT 

Diamond or 4 Corner Flash)

CAUTION (Alternating 

Double Arrow

   the back of the rearmost protection vehicle.

   allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on 

   periodically to allow motor vehicle traffic to pass.  If motorists are not 

15.On two-lane two-way roadways, the work and protection vehicles should pull over 

   it necessary.

14.The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

   option if the rectangular signs shown are not available.

13.Standard diamond shape versions of the CW20-5 series signs may be used as an 

12.For divided highways with three or four lanes in each direction, use TCP(3-2).

   Vehicle. 

11.A double arrow shall not be displayed on the arrow board on the Advance Warning 

   the arrow board will not be required on the Advance Warning Vehicle.

   used in the second phase of the PCMS/TMCMS message.  When this is done, 

   display, simulating the size and legibility of the flashing arrow board may be 

   same legend may be substituted for these signs.  An appropriate directional arrow 

   message sign (TMCMS) with a minimum character height of 12", and displaying the 

   option, a portable changeable message sign (PCMS) or truck mounted changeable 

   CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle.  As an 

   LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE 

10.For divided highways with two or three lanes in one direction, the appropriate 

   used on the SHADOW VEHICLE if a TRAIL VEHICLE is used. 

   the number designation "X" location.  The X VEHICLE CONVOY sign shall not be 

   sign shall have the number of the convoy vehicles displayed on the sign in 

   used where adequate mounting space exists.  When used, the X VEHICLE CONVOY 

   shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be 

   TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" x 48" diamond 

9. X VEHICLE CONVOY (CW21-10cT) or WORK CONVOY (CW21-10aT) signs shall be used on 

   VEHICLE may vary according to terrain, work activity and other factors.

   VEHICLE and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD 

   lanes as they approach the TRAIL VEHICLE.  Vehicle spacing between the WORK 

   should be able to see the TRAIL VEHICLE in time to slow down and/or change 

   depending on sight distance restrictions. Motorists approaching the convoy

8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary

   first to shadow the other convoy vehicles.

7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes 

6. Each vehicle shall have two-way radio communication capability.

   vehicle.

   Construction (BC) standards.  The board shall be controlled from inside the 

5. Flashing arrow boards shall be Type B or Type C as per the Barricade and 

   DMS 8300, Type A.

   and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION 

4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity 

   and TRAIL VEHICLE are required.

3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING 

   simultaneously with the amber beacons or strobe lights.

   strobe lights when mounted on the driver's side of the vehicle may be operated 

   on vehicles are required. Blue high intensity rotating, flashing, oscillating, or 

2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights 

   prevailing roadway conditions, traffic volume, and sight distance restrictions.

   will determine if the LEAD vehicle and/or TRAIL vehicle are required based on 

   WORK vehicle is optional based on the type of work being performed. The Engineer 

   vehicle must have an arrow board.  For divided roadways, the arrow board on the

   illustrated.  When a LEAD vehicle is not used on two way roads the WORK 

1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as 

7-141-97
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G20-2a
CW20-1D

CW1-6a

TYPICAL ADVANCE SIGNING

TO REMAIN IN PLACE DURING ALL PHASES

OR AS DIRECTED BY AN ENGINEER

DO NOT

ENTER

R5-1 CW6-3

M4-10L

R11-2

R4-1

R1-1

CW6-3

R1-1

R4-1

ENTER

R5-1

DO NOT

R4-1

RIGHT LANE

CLOSED

AHEAD

CW20-5D

M.P.H.

CW1-3L

CW13-1

4" CONSTR. PAV. MARK.

(WHT. SOL.) (NON. REMOV)

4" CONSTR. PAV. MARK.
(DBLE YEL. SOL.) (REMOV)

4" CONSTR. PAV. MARK.

(WHT. SOL.) (REMOV)
4" CONSTR. PAV. MARK.

4" CONSTR. PAV. MARK.

4" CONSTR. PAV. MARK.

CW1-6a

(WHT. SOL.) (REMOV)

4" CONSTR. PAV. MARK.

4" CONSTR. PAV. MARK.

4" CONSTR. PAV. MARK.

4" CONSTR. PAV. MARK.
(YEL. SOL.) (REMOV)

CW13-1

M.P.H.

CW1-3R
CW6-3

AHEAD

CW20-5DL

CLOSED

LEFT LANE

CW6-3

(DBLE YEL. SOL.) (REMOV)

4" CONSTR. PAV. MARK.

30 OR LESS

(MPH)

POSTED

40

60

55

50

45

35

240

600

500

400

320

SIGN

(FEET)

SPACINGS

120

CONSTRUCTION WARNING

SIGN SPACING

OPEN TO TRAFFIC

LEGEND

ROAD

AHEAD

DO

NOT

PASS

STOP

ROAD

CLOSED

DO

NOT

PASS

DO

NOT

PASS

ROAD

CLOSED

DETOUR

STOP

CONSTRUCTION AREA

ALTERNATE DRUMS

W/ CHEVRONS

ALTERNATE DRUMS

W/ VERTICAL PANELS

ALTERNATE DRUMS

W/ CHEVRONS

 DRUMS  DRUMS

WORK
END 

ROAD WORK

RIGHT

CLOSED

CW20-5R

CW20-5L

LEFT

LANE 

LANE
CLOSED

SPEED

"X"

65 700

120

70 800

POSTED

SPEED

30

35

40

45

50

55

60

65

FORMULA

150'

205'

265'

450'

500'

550'

600'

650'

495'

550'

605'

660'

715'

295'

225'

165'

540'

600'

660'

720'

780'

320'

245'

180'

45'

50'

55'

60'

65'

40'

35'

30'

10'

OFFSET

11'

OFFSET

12'

OFFSET

ON A

TAPER TANGENT

ON A

60'-75'

70'-90'

80'-100'

90'-110'

100'-125'

110'-140'

120'-150'

130'-165'

MINIMUM DESIRABLE

SPAC. OF DEVICE

SUGGESTED MAX.

L=
WS

60

2

L=WS

CONVENTIONAL ROADS ONLY

TAPER LENGTHS HAVE BEEN ROUNDED OFF.

TYPICAL TRANSITION LENGTHS

AND

SUGGESTED MAXIMUM SPACING OF DEVICES

*

70 700' 770' 840' 70' 140'-175'

MINIMUM

SIGN SPACING

x

DISTANCE

120'

160'

240'

320'

400'

500'

* 600'

* 700'

* 800'

**

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET

CK:FILE:

REVISIONS

HIGHWAY

PROJECT NO.C TxDOT 

HOU

Texas Department of Transportation
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CLOSURES

BOULEVARD

TCPTC 3050-96

XX

XX

(DOTTED LINE) (REMOV)

(DOTTED LINE) (REMOV)

(DOTTED LINE) (REMOV)

(DOTTED LINE) (REMOV)

REV. 5/2006

(DOTTED) (REMOV)

TYPE III

BARRICADE

TYPE III

BARRICADE

TYPE III

BARRICADE

2006
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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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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
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Edge Condition

D

1•" (typical-overlay)

CW8-11

CW8-11
CW8-11

CW8-11
X

D

>3

1

0" to 3/4"

D

1

2

3

Notched Wedge Joint

12"

8-95

1-97

2-98

3-03

 See Table 1*

X

X

XX

CW8-12

Conventional roads

divided roadways

Freeways/expressways,

36" x 36"

48" x 48"

ARE SHOWN ELSEWHERE IN THE PLANS.

OVERLAY AND LEVELING OPERATIONS

TRAFFIC CONTROL DURING PLANING,

CW8-12

CW8-11

X

DEPARTMENTAL MATERIAL SPECIFICATIONS

COLOR USAGE SHEETING MATERIAL

ORANGE

BLACK

BACKGROUND

SIGN FACE MATERIALS

FL FL

DMS-8300

LEGEND & BORDERS

PERMANENT PREFABRICATED PAVEMENT MARKINGS

DMS-8241

DMS-8240

TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS

TABLE 1

MINIMUM WARNING SIGN SIZE

open to traffic when "D" is greater than 3".

work operations cease.  Uneven lanes should not be 

with edge condition 2 or 3 are open to traffic after 

Distance "D" may be a maximum of 3" if uneven lanes 

after work operations cease.

lanes with edge condition 1 are open to traffic 

operations and 2" for overlay operations if uneven 

Distance "D" may be a maximum of 1 1/4 " for planing 

X Warning DevicesEdge Height (D)

Table 1

X See

(See Note 4)

"X" distance

(See Note 4)

"X" distance 
(See Note 4)

"X" distance 

GENERAL NOTES

TWO LANE CONVENTIONAL ROAD DIVIDED ROADWAY

FOUR LANE CONVENTIONAL ROADTWO LANE CONVENTIONAL ROAD

X
(See Note 4)

"X" distance

(See Note 4)

"X" distance

1‚" (maximum-planing)

Less than or equal to:

Less than or equal to 3"

Condition exists

Area where Edge

Condition exists

Area where Edge

Condition exists

Area where Edge
Line markings

Area missing Center

      UNEVEN LANES    NO CENTER LINE

      UNEVEN LANES      UNEVEN LANES    the "Standard Highway Sign Designs for Texas," latest edition. 

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

7. Short term markings shall not be used to simulate edge lines.

   list.

   standards and/or listed on the "Compliant Work Zone Traffic Control Devices" 

6. Signs shall be fabricated and mounted on supports as shown on the BC 

   subsidiary to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING."

   remain in place until final surface is applied. Signs shall be considered 

5. Additional signs may be required as directed by the Engineer. Signs shall 

4. Signs shall be spaced at the distances recommended as per BC standards.

   installed.

   and markings shall remain in place until permanent pavement markings are 

   every two miles where the center line markings are not in place. The signs 

   way traffic are obscured or obliterated. Repeat NO CENTER LINE signs

   WZ(STPM) standard shall be installed if yellow centerlines separating two

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the 

   plaque or Advisory Speed (CW13-1P) plaque.

   lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)

   condition and repeated every mile. Signs installed along the uneven

2. UNEVEN LANES (CW8-11) signs shall be installed in advance of the

   condition persists. 

   advance of the condition and be repeated every two miles where the 

1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in

*See Table 1

X See Table 1

Sign: CW8-11

Sign: CW8-11

7-13

Standard
Division

Operations
Traffic

WZ(UL)-13 

UNEVEN LANES

SIGNING FOR

wzul-13.dgn 

TYPE B   OR TYPE C  SHEETING

ACRYLIC NON-REFLECTIVE SHEETING
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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
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BEGIN ACP OVERLAY

BEGIN PROJECT

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

2" ACP OVERLAY (TOM-F & TOM-C)

LIMIT OF PROP. 2.5" MILLING, SEAL COAT AND

ASPHALT WIDTH VARIES (108'-0" TYP)

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, c=US 
Date: 2020.10.30 11:39:03 -05'00'
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PLAN LAYOUT

SH 6

2" ACP OVERLAY (TOM-F & TOM-C)

LIMIT OF PROP. 2.5" MILLING, SEAL COAT AND
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ASPHALT WIDTH VARIES (108'-0" TYP)

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, c=US 
Date: 2020.10.30 11:39:44 -05'00'
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PLAN LAYOUT

SH 6

2" ACP OVERLAY (TOM-F & TOM-C)

LIMIT OF PROP. 2.5" MILLING, SEAL COAT AND

ASPHALT WIDTH VARIES (108'-0" TYP)

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., 
o=TXDOT, ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, 
c=US 
Date: 2020.10.30 11:40:22 -05'00'
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PLAN LAYOUT

SH 6

2" ACP OVERLAY (TOM-F & TOM-C)

LIMIT OF PROP. 2.5" MILLING, SEAL COAT AND

P
A

V
I

L
I

O
N
 

P
O
I

N
T

ASPHALT WIDTH VARIES (108'-0" TYP)

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

Beata Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, 
c=US 
Date: 2020.10.30 11:40:57 -05'00'
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PLAN LAYOUT

SH 6

2" ACP OVERLAY (TOM-F & TOM-C)

LIMIT OF PROP. 2.5" MILLING, SEAL COAT AND

ASPHALT WIDTH VARIES (108'-0" TYP)

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, c=US 
Date: 2020.10.30 11:41:30 -05'00'
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END ACP OVERLAY

STA. 1032+00.00 STA. 1034+45.00

END PROJECT

PAV. MRKGS ONLY

(TOM-F & TOM-C)

SEAL COAT AND 2" ACP OVERLAY 

LIMIT OF PROP. 2.5" MILLING, 

PLAN LAYOUT

SH 6

L
A

T
E

R
N

A
 

L
A

N
E

ASPHALT WIDTH VARIES (108'-0" TYP)

NOTE:

   PAYMENT WILL BE MADE. THIS WORK IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

5. REMOVE DIRT, DUST, OR OTHER LOOSE MATERIAL BEFORE PLACING SEAL COAT, NO ADDITIONAL

   ELIMINATING RAISED PAVEMENT MARKERS IS SUBSIDIARY TO THE VARIOUS BID ITEMS.

4. FOR PAVEMENT MARKING, SEE "PAVEMENT MARKINGS LAYOUT" AND STANDARD SHEETS.

3. FOR LIMITS OF ACP OVERLAY AT DRIVEWAYS AND ROADWAYS, SEE "INTERSECTION DETAILS".

   IN PLACE.

   NOT BE OPENED TO TRAFFIC UNTIL THE TOM AND WORK ZONE PAVEMENT MARKING ARE 

   (TOM)(ITEM 347) PRIOR TO REOPENING TO TRAFFIC EACH DAY.THE ROADWAY WILL 

2. THE SEAL COAT (ITEM 316) WILL BE COVERED WITH THE THIN OVERLAY MIXTURE

   SO A FINE TEXTURE IS ACHIEVED.

1. USE SLOW SPEED DURING MILLING TO AVOID DAMAGE OF THE REMAINING ASPHALT, 

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, c=US 
Date: 2020.10.30 11:42:09 -05'00'
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SECTION "A - A"

DETAIL "A"

*

*

EXIST. CONC.
EXIST.ASPH.SURFACE

LEGEND:

L

P.C. P.C.

P.T. P.T.

P.C. P.C.

A

A

STREET

C INTERSECTING

L

INTERSECTING STREET

MATCH EXIST.CONC. PAV.ASPHALT

(MAJOR AND MINOR)

AT ASPHALT INTERSECTING STREETS

LIMIT OF PLANING AND ACP OVERLAY

DETAIL "B"

L

P.C. P.C.

P.T. P.T.

P.C. P.C.

STREET

C INTERSECTING

L

CONCRETE

(MAJOR AND MINOR)

AT CONCRETE INTERSECTING STREETS

LIMIT OF PLANING AND ACP OVERLAY

EXIST. CONC.

INTERSECTING STREET

MATCH EXIST.CONC. PAV.

SECTION "B - B"

B

B

C SH 6

C SH 6

SH 6

SH 6

DETAILS

INTERSECTION

115 SH 6

VARIOUS BID ITEMS)

SAW CUT (SUBSIDIARY TO 

1.5"

(SEAL COAT,1"TOM-F,1"TOM-C)

AND 2.5" ACP OVERLAY 

LIMIT OF PROP.2.5" PLANING, 

(SEAL COAT,1"TOM-F,1"TOM-C)

AND 2.5" ACP OVERLAY 

LIMIT OF PROP.2.5" PLANING

AND 2.5" ACP OVERLAY

LIMIT OF PROP.2.5" PLANING

2.5" ACP OVERLAY

2.5" ACP OVERLAY

EXIST. ASPH.

TACK COAT WOULD BE REQUIRED UNDER ITEM 340.

IN THE FIELD.

OR AS DIRECTED BY THE ENGINEER

AND 1•" ACP OVERLAY (ITEM 340)

LIMIT OF PROP. 1•" PLANING

ITEM 340.

TACK COAT WOULD BE REQUIRED UNDER

IN THE FIELD.

OR AS DIRECTED BY THE ENGINEER

AND 1•" ACP OVERLAY (ITEM 340)

LIMIT OF PROP. 1•" PLANING

IN THE FIELD

OR AS DIRECTED BY THE ENGINEER

AND 1•" ACP OVERLAY (ITEM 340)

LIMIT OF PROP. 1•"PLANING

ccR

1.5"

(SEAL COAT,1" TOM-F, 1" TOM-C)

AND 2.5" ACP OVERLAY 

LIMIT OF PROP.2.5" PLANING

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, 
c=US 
Date: 2020.10.14 10:58:36 -05'00'
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LEGEND:

A   RE PM W/RET REQ TY I (W)6"(SLD)(100 MIL)

B   RE PM W/RET REQ TY I (W)6"(BRK)(100 MIL)

F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)

C   REFL PAV MRK TY I (W)8"(SLD)(100 MIL)

D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)

E   REFL PAV MRK TY I (W)24"(SLD)(100 MIL)

H   REFL PAV MRK TY I (W)(WORD)(100 MIL)

J   REFL PAV MRK TY I (W)(ARROW)(100 MIL)

M   REFL PAV MRK TY I (W)6"(DOT)(100 MIL)

N   REFL PAV MRK TY II (W)12"(SLD)

O   REFL PAV MRK TY II (Y)12"(SLD)

S   REFL PAV MRKR TY II-C-R
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BEGIN PAV. MRKGS

MARKING LAYOUT

TYPICAL PAVEMENT

 DETAIL"A"

DIRECTION OF TRAFFIC

20' 20'

10' 10' 5' 15'

80' 
6
"

WHITE BLACK
B F

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
DN: cn=Beata Kwater,P.E., o=TXDOT, 
ou=West Harris AO, 
email=Beata.Kwater@txdot.gov, c=US 
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LEGEND:

A   RE PM W/RET REQ TY I (W)6"(SLD)(100 MIL)

B   RE PM W/RET REQ TY I (W)6"(BRK)(100 MIL)

F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)

C   REFL PAV MRK TY I (W)8"(SLD)(100 MIL)

D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)

E   REFL PAV MRK TY I (W)24"(SLD)(100 MIL)

H   REFL PAV MRK TY I (W)(WORD)(100 MIL)

J   REFL PAV MRK TY I (W)(ARROW)(100 MIL)

M   REFL PAV MRK TY I (W)6"(DOT)(100 MIL)

N   REFL PAV MRK TY II (W)12"(SLD)

O   REFL PAV MRK TY II (Y)12"(SLD)

S   REFL PAV MRKR TY II-C-R

R
A

N
C

H
O
 

M
I

S
S
I

O
N
 

D
R
.

MARKING LAYOUT

TYPICAL PAVEMENT

 DETAIL"A"

DIRECTION OF TRAFFIC

20' 20'

10' 10' 5' 15'

80' 
6
"

WHITE BLACK
B F

Beata 
Kwater,P.E.

Digitally signed by Beata Kwater,P.E. 
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ou=West Harris AO, 
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A   RE PM W/RET REQ TY I (W)6"(SLD)(100 MIL)

B   RE PM W/RET REQ TY I (W)6"(BRK)(100 MIL)

F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)
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D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)
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M   REFL PAV MRK TY I (W)6"(DOT)(100 MIL)
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S   REFL PAV MRKR TY II-C-R
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LEGEND:

A   RE PM W/RET REQ TY I (W)6"(SLD)(100 MIL)

B   RE PM W/RET REQ TY I (W)6"(BRK)(100 MIL)

F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)

C   REFL PAV MRK TY I (W)8"(SLD)(100 MIL)

D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)

E   REFL PAV MRK TY I (W)24"(SLD)(100 MIL)

H   REFL PAV MRK TY I (W)(WORD)(100 MIL)

J   REFL PAV MRK TY I (W)(ARROW)(100 MIL)

M   REFL PAV MRK TY I (W)6"(DOT)(100 MIL)

N   REFL PAV MRK TY II (W)12"(SLD)

O   REFL PAV MRK TY II (Y)12"(SLD)

S   REFL PAV MRKR TY II-C-R
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LEGEND:

A   RE PM W/RET REQ TY I (W)6"(SLD)(100 MIL)

B   RE PM W/RET REQ TY I (W)6"(BRK)(100 MIL)

F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)

C   REFL PAV MRK TY I (W)8"(SLD)(100 MIL)

D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)

E   REFL PAV MRK TY I (W)24"(SLD)(100 MIL)

H   REFL PAV MRK TY I (W)(WORD)(100 MIL)

J   REFL PAV MRK TY I (W)(ARROW)(100 MIL)

M   REFL PAV MRK TY I (W)6"(DOT)(100 MIL)

N   REFL PAV MRK TY II (W)12"(SLD)

O   REFL PAV MRK TY II (Y)12"(SLD)

S   REFL PAV MRKR TY II-C-R
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Date: 2020.10.20 13:21:20 -05'00'
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F   RE PV MRK TY I (BLACK)6"(SHADOW)(100MIL)

C   REFL PAV MRK TY I (W)8"(SLD)(100 MIL)

D   REFL PAV MRK TY I (W)12"(SLD)(100 MIL)
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THE STANDARD SHEETS SPECIFICALLY IDENTIFIED ABOVE

HAVE BEEN SELECTED BY ME OR UNDER MY RESPONSIBLE

SUPERVISION AS BEING APPLICABLE TO THIS PROJECT.
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DATE
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  I. GENERAL

1        TITLE SHEET

2        INDEX OF SHEETS

III. ROADWAY DETAILS

 II. TRAFFIC CONTROL PLAN

SHEET NO. DESCRIPTION

HARRIS

SH 6

2

V. ENVIRONMENTAL ISSUES

IV. TRAFFIC ITEMS

SHEETS

OF

INDEX

68         EPIC - HOU DIST

3-4      TYPICAL SECTION 

22     * TCP(3-1) -13

23     * TCP(3-3) -14

25     * BC (1) -14

26     * BC (2) -14

27     * BC (3) -14

28     * BC (4) -14

29     * BC (5) -14

30     * BC (6) -14

31     * BC (7) -14

32     * BC (8) -14

33     * BC (9) -14

34     * BC (10) -14

35     * BC (11) -14

36     * BC (12) -14

37     * WZ (STPM) -13

38     * WZ (UL) -13

39     * WZ (BRK) -13

40     * WZ (BTS-1) -13

41     * WZ (BTS-2) -13
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69         SWP3 - HOU DIST

PROJECT NO

1685     05     115

48       INTERSECTION DETAILS

19       IRI DATA

15-17    SUMMARY OF QUANTITIES

18       SUMMARY OF QUANTITIES-TRAFFIC SIGNAL

SHEET NO. DESCRIPTION

13-14    ESTIMATE AND QUANTITY SHEET

42-47     PLAN LAYOUT SH 6

5-12,12A GENERAL NOTES AND SPECIFICATION DATA

70         EC(1)-16(MOD)

Texas Department c
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2020

24     * TCPTC 3050 -96 (HOU DIST)

20       TCP-ONE & TWO LANE CLOSURE 

21       TCP-CENTER LANE CLOSURE AT INTERSECTION

    
   

67      * ED(3)-14
66      * ED(1)-14
65,65A    TRAFFIC SIGNAL PROPOSED LAYOUT SH 6 AT BEECHNUT ST
64        TRAFFIC SIGNAL EXISTING LAYOUT SH 6 AT BEECHNUT ST
63,63A    TRAFFIC SIGNAL PROPOSED LAYOUT SH 6 AT BELLAIRE BLVD
62        TRAFFIC SIGNAL EXISTING LAYOUT SH 6 AT BELLAIRE BLVD
61        TRAFFIC SIGNAL NOTES SH 6 AT BELLAIRE BLVD/BEECHNUT ST
60      * PM(WAS)-07 (HOU DIST)
59      * PM (DOT) -11 (HOU DIST)
58      * PM (CLL) -14 (HOU DIST)
57      * PM (3) -20
56      * PM (2) -20
55      * PM -20 (HOU DIST)
49-54     PAVEMENT MARKINGS LAYOUT SH 6
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PM(2)-20
pm2-20.dgn

22B

April 1977

F
I

L
E
:

5-00

8-00

2-10

2-12

4-92

Standard
Division
Safety
Traffic

80'

1"-4"

1"-4"

80' 40' 40' 40'

40' 40'40'

Type II-A-A

Type I-C

Type II-A-A

Type II-A-A

Type I-C

Type II-A-A

Centerline
Symmetrical around centerline

Continuous two-way left turn lane

DETAIL "A" DETAIL "B"

Type I-C or II-C-R

Type I-C or II-C-R

1"-4"

4"

10' 30'

USING REFLECTIVE PROFILE PAVEMENT MARKINGS

12"+ 1"

6"

18"+ 1"

REFLECTORIZED PROFILE

PATTERN DETAIL

12"+ 1"

4"
OR

80'

1"-2"

1"-2"Type II-A-A

Type II-A-A

DETAIL "C"

4"

4"

4"

2 to 3"
2 to 3"

4"

4"

3-4"

with a posted speed limit of 45 MPH or less.

Profile markings shall not be placed on roadways 

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

CENTERLINE FOR ALL TWO LANE ROADWAYS

GENERAL NOTES

LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)

Surface

Reflectorized

AA

  MATERIAL SPECIFICATIONS

All pavement marking materials shall meet the

required Departmental Material Specifications

as specified by the plans.

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

   PAVEMENT MARKERS (REFLECTORIZED)

SECTION A

o

o

Adhesive

AA

Surface

Reflectorized

RAISED PAVEMENT MARKERS

Type I (Top View)

Type II (Top View)

25  min

35  max-

Surface

Roadway

   joints.

   should be placed to one side of the longitudinal

2. On concrete pavements the raised pavement markers

   the stripes.

   shall be placed in line with and midway between

1. All raised pavement markers placed in broken lines

quarters to a maximum height of 7 quarters. 

approximately equal to a stack of 5 

of base line and profile marking is 

A quick field check for the thickness 

in height

300 to 500 mil

NOTE

FOR VEHICLE POSITIONING GUIDANCE

REFLECTIVE RAISED PAVEMENT MARKERS

See Detail A See Detail B

See Detail C

FOR FOUR LANE TWO-WAY HIGHWAYS

CENTERLINE & LANE LINES

CENTER OR EDGE LINE

BROKEN LANE LINE

toward normal traffic and red face toward wrong-way traffic.

Raised pavement markers Type II-C-R shall have clear face

5•"+ •"

                                                 

MARKINGS

RELECTORIZED PROFILE

RAISED MARKERS

POSITION GUIDANCE USING

     

3‚" ƒ"+

OR LANE LINE

CENTER LINE

4" EDGE LINE,

OR LANE LINE

LINE, CENTER LINE

OPTIONAL 6" EDGE 

80'

6-20

1685 05 115 SH 6

HOU HARRIS 56
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April 1998

F
I

L
E
: 5-00

8-00

3-03

2-10

2-12

GENERAL NOTES

SEE DETAIL A

9'3'

1 Mile (Auxiliary Lane)

(
O

N
E
-

W
A

Y
,
 

N
O

N
-

S
I

G
N

A
L
I

Z
E

D
)

M
I

N
O

R
 

C
R

O
S

S
 

S
T

R
E

E
T

O
N

L
Y

O
N

L
Y

***

(typ.)
24" White

*** Typically equal to • the length of storage lane

Varies

1 Mile (Lane Drop)

(
T

W
O
-

W
A

Y
,
 

N
O

N
-

S
I

G
N

A
L
I

Z
E

D
)

M
I

N
O

R
 

C
R

O
S

S
 

S
T

R
E

E
T

M
A
J

O
R
 

C
R

O
S

S
 

S
T

R
E

E
T

STREET

TWO-WAY 

MINOR

O
N

L
Y

O
N

L
Y

48' Type I-C

spaced at 20'

Type II-C-R

Type I-C or 

9'3'

Type I-C48'

Standard
Division
Safety
Traffic

Varies (See general note 2)

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN AUXILIARY LANE

TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP

4" White Lane Line

4" Solid Yellow Line

Lane Line
4" White 

Dotted 8" White Lane Line 

Broken

4" Yellow 
Broken

4" Yellow 

Dotted 8" White Lane Line 

(Typ)
8" Solid White

spaced at 20'
Type II-A-A

4" Solid Yellow4" Yellow Broken

4" White Lane Line

SEE DETAIL B

     

  MATERIAL SPECIFICATIONS

DMS-6130

EPOXY AND ADHESIVES DMS-6100

DMS-4200

DMS-8200

DMS-8220

DMS-8240

TRAFFIC PAINT

HOT APPLIED THERMOPLASTIC

PERMANENT PREFABRICATED PAVEMENT MARKINGS

   PAVEMENT MARKERS (REFLECTORIZED)

   BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

as specified by the plans.

required Departmental Material Specifications 

All pavement marking materials shall meet the 

SEE DETAIL A

20'

20'

Type II-A-A Markers

20'

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS

30-45°

Yellow Line 

4" Solid 

D/4

 

D

Paved Shoulder

Arrow

Lane-Reduction

300'-500'
Edge

Pavement D/2 D/4

L

SEE DETAIL B

LANE REDUCTION

NOTES

(Optional)

W9-1R

W9-2TL

Extension Line

4" Dotted White

Varies (See general note 2)

PAVEMENT MARKINGS

AND LANE REDUCTION 

RURAL LEFT TURN BAYS, 

TWO-WAY LEFT TURN LANES,

note 3

See general 

1"(Typ)

ONLY

(typ.)

White Line

8" Solid 

 

   or as directed by the Engineer.

   and storage lengths shall be as shown on the plans 

4. Length of turn bays, including taper, deceleration, 

   divided highways and raised medians.

   lanes.  Use raised pavement marker Type II-C-R with 

   highways, flush medians and two way left turn  

3. Use raised pavement marker Type I-C with undivided  

   near the upstream end of the full-width turn lane.

   for a short turn lane, it should be located at or 

   lane  use arrow or word and arrow marking is used 

   the bay is greater than 180 feet. When a single 

   two sets of arrows should be used if the length of 

2. When lane-use words and arrow markings are used,

 

   Highway Sign Designs for Texas.

   words and arrows are as shown in the Standard 

   lanes and turn bays for emphasis.  Details for 

   or word and arrow markings may be used in other

   of substantial length.  Lane use arrow markings 

   arrow markings should be used in auxiliary lanes 

   become mandatory turn lanes. Lane use word and 

   where through lanes approaching an intersection

1. Lane use word and arrow markings shall be used 

O
N

L
Y32'

Type I-C

20'

White Line

8" Solid

DETAIL B

Typ.

32'

DETAIL A

3-4"

3-4"

20'

Markers

Type II-A-A 

Yellow Line

4" Solid

TYPICAL TRANSITION FOR TWLTL

AND DIVIDED HIGHWAY

20'

Type II-A-A Markers

 

    not required unless stated elsewhere in the plans.

    marking after each intersection or dedicated turn bay is 

    a two-way left-turn lane within a corridor. Repeating the 

    should be used at or just downstream from the beginning of 

    A two-way left-turn (TWLT) lane-use arrow pavement marking 

8'-16'

30 MPH

35 MPH

40 MPH

45 MPH

50 MPH

55 MPH

60 MPH

65 MPH

70 MPH

75 MPH

460

565

670

775

885

990

1,100

1,200

1,250

1,350

D (ft) L (ft)
Speed 

Posted 

L=WS

L=WS

2

60

Yellow Line

4" Solid

Line. 

8" White Extension

Optional Dotted

6-20

   shall conform to the TxDOT Freeway Signing Handbook. 

4. For lane reductions on Freeways and Expressways, signing 

   last lane reduction arrows.

   lane reduction arrow should be centered between the first and 

   based on engineering judgement. If used, the optional third 

   greater. An optional third lane reduction arrow may be added

3. Lane reduction arrows are required for speeds of 45 mph or 

   sign on the right side of the highway.

   sign may be installed in the median aligned with the W9-1R 

2. On divided highways, an additional W9-1R "RIGHT LANE ENDS" 

   see TS2(PL) standard sheets.

   otherwise be a through lane. For Texas Super 2 Passing Lanes, 

   or because of a section of on-street parking in what would 

   through lanes is reduced because of narrowing of the roadway

1. Lane reduction pavement markings are used where the number of 

22C

3'9'9'

1685 05 115 SH 6

HOU HARRIS 57



STD N-30

DIRECTION OF TRAFFIC

BLACK

WHITE

WHITE BLACK

BLACK

4
"
 
o
r
 
6
"

CONTRAST LANE LINES USING PREFABRICATED PAVEMENT MARKINGS

CONTRAST LANE LINES USING LIQUID APPLICATIONS 

(MULTIPOLYMER, THERMOPLASTIC, ETC.)

4
"
 
o
r
 
6
"

AS SHOWN ON THE PLANS.*

*

*

*

20' 20'

10' 10' 5' 15'

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET

CK:FILE:

HIGHWAY

PROJECT NO.

HOU

Texas Department of Transportation
Houston District

6

                          

         

              

DW:CK:DN:            

C TxDOT 2003

PAVEMENT MARKINGS

(CONTRAST LANE LINES)

TYPE I-C OR TYPE II-C-R

RAISED REFLECTIVE PAVEMENT MARKER

TYPE I-C OR TYPE II-C-R

RAISED REFLECTIVE PAVEMENT MARKER

10' 15' 15'

PM(CLL)-14

80'

80'

7" or 10"

REVISIONS
01-10-06
02-12-08
10-2019 9" to 10"

2
.
0
"

2
.
0
"

58

HARRIS 1685 05 115 SH 6



290+00290+00

 

ON
LY

ON
LY

O
N

L
Y

ON
LY

ONLY ONLY
ONLY

ONLY

ONLY

O
N
L
Y

ONLY

ONLY ONLY
ONLY

2' 2'4'

SEE DETAIL "A"

SEE DETAIL "A"

DETAIL "A"

ON
LY

O
N

L
Y

ONLY
O
N
L
Y

AT INTERSECTIONS

TYPICAL PLACEMENT OF DOTTED EXTENSION

SEE DETAIL "A"

SEE DETAIL "A"

C MAINLANESL

SEE DETAIL "A"

STD N-28

4" or 6" WHITE(DOT)

ROADWAY WITHOUT MANDATORY TURN LANES).

4"or 6" WHITE(DOT)(TO INTERSECTING 

OPTIONAL TURN LANE).

ROADWAY WITH ONE EXCLUSIVE AND ONE

4" or 6" WHITE(DOT)(TO INTERSECTING 

4"or 6" WHITE(DOT)

TURN LANES).

ROADWAY WITHOUT MANDATORY

4"or 6" WHITE(DOT)(TO INTERSECTING 

LEFT TURN LANES).

ROADWAY W/ TWO EXCLUSIVE 

4"or 6" WHITE (DOT)(TO INTERSECTING

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET

CK:FILE:

REVISIONS

HIGHWAY

PROJECT NO.

HOU

Texas Department of Transportation
Houston District

6

                       

         

    

DW:CK:DN:            

PAVEMENT MARKINGS

(DOTTED EXTENSION DETAILS)

PM(DOT)-11

@ 20' SPA.

REFLECTIVE PAVEMENT MARKERS

8" WHITE SOLID W/ RAISED

C TxDOT 2010

4/2010

*

*

*

*

*

*

*

4"or 6" WHITE(SLD)

40 LF EA.

4/2011

HARRIS 1685 05

          59

115 SH 6



8.0' (+.5)

8"

4"8.0' (+.5)

8"

4" 7.5' (+.5)

8"

4" 7.5' (+.5)

8"

4"

8
.
0
'
 
(

+
.
5
'
)

8
.
0
'
 
(

+
.
5
'
)

8
.
0
'
 
(

+
.
5
'
)

8
.
0
'
 
(

+
.
5
'
)

8"

9.0' (+.5')

4"

4"

8
.
0
 
(

+
.
5
'
)

SCALE ‚" = 1'

8
.
0
'
 
(

+
.
5
'
)

7.5' (+.5) 4"

5'-6"

1'
5
'
-
9
"

1
9
'
-
0
"

D
I

R
E

C
T
I

O
N
 

O
F
 

V
I

E
W

E
D

G
E
 

O
F
 

P
A

V
E

M
E

N
T

20°

(FOR LEFT LANE, USE MIRROR IMAGE)

RIGHT LANE DROP ARROW

AREA = 42 SQ. FT.

12 INCH GRID

ISOMETRIC ARROW

JOBSECTCONTROLCOUNTY

DIST FED REG SHEET

CK:FILE:

REVISIONS

HIGHWAY

PROJECT NO.

HOU

Texas Department of Transportation
Houston District

6

                          

              

DW:CK:DN:            

(WORDS, ARROWS & SYMBOLS)

PAVEMENT MARKINGS

STD-N31

PM(WAS)-07 

03-19-07

3'-3"

1
3
'
-
0
"

6" (W)(SLD)

DIAMOND SYMBOL

6.5' (+.5')

9
.
5
'
 
(

+
.
5
'
)

7.5' (+.5')

9
.
5
'
 
(

+
.
5
'
)

4"

4"

1
9
'
 
(

+
.
5
'
)

U-L ARROW

         C TxDOT 2007

60

HARRIS 1685 05 115 SH 6
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Standard
Division

Operations
Traffic

ED(1)-14

71A

ed1-14.dgn

 

                           

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 
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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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 I. STORMWATER POLLUTION PREVENTION III. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
Texas Pollutant Discharge Elimination System (TPDES) TXR 150000: Stormwater
Discharge Permit or Construction General Permit is required for projects with 1 or more
acres disturbed soil. Projects with any disturbed soil must protect for erosion and
sedimentation in accordance with Item 506. Refer to Storm Water Pollution Prevention Plan
(SWP3) Houston District standard plan.

Refer to TxDOT Standard Specifications in the event historical issues or archeological
artifacts are found during construction. Upon discovery of archeological artifacts
(bones, burnt rock, flint, pottery, etc.) cease work in the area and contact the Engineer
immediately.

Refer to TxDOT Standard Specifications in the event potentially contaminated materials are
observed, such as dead or distressed vegetation, trash disposal areas, drums, canisters, barrels,
leaching or seepage of substances, unusual smells or odors, or stained soil, cease work in the
area and contact the Engineer immediately.

No Additional Comments No Additional Comments
No Additional Comments

IV. VEGETATION RESOURCES

II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS Preserve native vegetation to the extent practical. Refer to TxDOT Standard
Specifications in order to comply with requirements for invasive species, beneficial
landscaping and tree/brush removal.United States Army Corps of Engineers (USACE) Permit is required for filling, dredging,

excavating or other work in water bodies, rivers, creeks, streams, wetlands or wet areas. The
Contractor must adhere to all of the terms and general conditions associated with the
following permit(s). If additional work not represented in the plans is required, contact the
Engineer immediately.

No Additional Comments
VII. OTHER ENVIRONMENTAL ISSUES

United States Coast Guard (USCG) Permit is required for projects that involve the
construction or modification (including changes to lighting) of a bridge or causeway across a
water body determined to be navigable by the United States Coast Guard (USCG) under
Section 9 of the Rivers and Harbors Act. If additional work not represented in the plans is
required, contact the Engineer immediately.

No United States Army Corps (USACE) Permit Required

Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) without a Pre-Construction Notification (PCN). Project
specific permit was not issued by USACE, therefore is not in the plan set. The USACE
general conditions are in the “General Notes."
Work is authorized by the United States Army Corps of Engineers (USACE) under a
Nationwide Permit (NWP) with a Pre-Construction Notification (PCN). The project
specific permit issued by the United States Army Corps of Engineers (USACE) is
included in the plan set. The USACE general conditions are in the “General Notes."

 V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED
SPECIES, CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE
SPECIES AND MIGRATORY BIRDS

Work is authorized by the United States Army Corps of Engineers (USACE) under a
Individual Permit (IP). The project specific permit issued by the United States Army
Corps of Engineers (USACE) is included in the plan set.
Work would be authorized by the United States Army Corps of Engineers (USACE)
permit. The project specific permit issued by the USACE will be provided to the
contractor.

If any of the listed species below are observed, cease work in the area, do not disturb
species or habitat and contact the Engineer immediately.

The work may not remove active nests (from bridges, structures, or vegetation adjacent
to the roadway, etc.) during nesting season (February 15 to September 30). If removal
of structures or vegetation is necessary during the nesting season, the Contractor shall
conduct a bird survey no more than 3 days in advance of the clearing/demolish start
date. All bird surveys shall be conducted by a Field Biologist and adhere to the
guidance document “Avoiding Migratory Birds and Handling Potential Violations”
found in the TxDOT Environmental Compliance Toolkits at the time of the survey.
(See below for Field Biologist and Ornithologist qualifications)

No Additional Comments

No United States Coast Guard (USCG) Coordination Required

United States Coast Guard (USCG) Permit

United States Coast Guard (USCG) Exemption

A
ug

30
,2

01
9

Additional Comments

Field Biologist, Ornithologist – a field biologist is defined as an individual qualified to perform field investigations, presence/absence surveys
and habitat surveys for protected avian species or species of concern. A mandatory bachelor’s degree in biology or a related science is required.
At a minimum, the Field Biologist, Ornithologist, shall have completed and reported a minimum of three presence/absence and habitat surveys
for protected avian species in the past five years. A minimum of three projects must have been conducted in Texas. Surveys shall have been
performed for documentation of species in accordance with a protocol approved by USFWS or TPWD, or following generally accepted
methodologies.
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UPDATED section V. text and added definition (10/17)
ADDED USCG and USACE notes in Section VII
(04/18)
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