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County: Galveston Control: 6371-36-001

Highway: FM 517 Sheet: 6

General Notes:
General:
Contractor questions on this project are to be addressed to the following individual(s):

Area Engineer: Jamal Elahi, P.E. e-mail: Jamal.Elahi@txdot.gov
Assistant Area Engineer: Joel H. Clarke, P.E e-mail: Joel.Clarke@txdot.gov

All work will be scheduled and directed by, and requests for payment addressed to:

Jeffery Thomson

Area Maintenance Supervisor
5407 Gulf Freeway

La Marque, Texas 77568
(409) 978-2551

All work must be completed and paid for before August 31, 2021.

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%20Responses/

Questions submitted that generate a response will be posted through this site. The site is
organized by District, Maintenance, Letting 02/2021, and CSJ:6371-36-001/Project Name.

This is a Routine Maintenance Site Specific Contract.

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

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

Superelevate the curves to match the existing surface.

Notify the Engineer immediately if discrepancies are discovered in the horizontal control or the
benchmark data.

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,
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comply with the specifications for this project, and are approved, except for roadway
illumination, electrical, and traffic signal items.

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

Grade street intersections and median openings for surface drainage.

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

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

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

Stencil the National Bridge Inventory (NBI) number on each existing bridge shown on these
plans. The NBI number is shown above the title block for each bridge layout.

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

Right of way parcels or utility adjustments shown to be unclear on the plans but not listed on the
special provisions will have no effect on construction.

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

Unless otherwise shown on the plans or otherwise directed, commence work after sunrise and
ensure construction equipment is off the road by sunset.

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 Notes Sheet A



County: Galveston Control: 6371-36-001

Highway: FM 517 Sheet: 6

General: Site Management

Mow the grass and weeds within the project limits a maximum of 3 times a year as directed.
This work is subsidiary to the various bid items.

Record the beginning and ending stations of any no passing zones in the field before beginning
the overlay. Restripe the no passing zones immediately after the overlay in the same locations,
unless otherwise shown in the plans, or otherwise directed.

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

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

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

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

Tricycle Type Truck Type - 4 Wheel
Wayne Series 900 M-B Cruiser II
Elgin White Wing Wayne Model 945

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

General: Traffic Control and Construction

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

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

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

General: Utilities

Consider the locations of underground and overhead utilities depicted in the plans as
approximate and employ responsible care to avoid damaging utility facilities. Depending upon
scope and magnitude of planned construction activities, advanced field confirmation by the
utility owner or operator may be prudent. Where possible, protect and preserve permanent signs,
markers, and designations of underground facilities.

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

At least 72 hours before starting work, make arrangements for locating existing Department-
owned above ground and underground fiber optic, communications, power, illumination, and
traffic signal cabling and conduit. Do this by calling the Department’s Houston District Traffic
Signal Operations Office at 713-802-5663 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’s standard sheets.

Before beginning any underground work, notify the City of Dickinson’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
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County: Galveston

Highway: FM 517

Control: 6371-36-001

Sheet: 6

Submit shop drawings electronically for the fabrication of items as documented in Table 1 or
Table 2 below. Information and requirements for electronic submittals can be viewed in the
“Guide to Electronic Shop Drawing Submittal” which can be accessed through the following
web link, 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 ) Approval Contlzactorl o Shop_or
Submittal - Fabricator | Reviewing | Working
Item Product R . Required .
No.'s equired (YIN) P.E. S_eal Party Drawing
Required (Note 1)
7.16.1&.2 | Construction Load Analyses Y Y Y B WD
Excavation and Backfill for
400 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
495 Optional Design Calculations Y Y v B SD
(Prstrs Bms)
425 Prestr Concr Sheet Piling Y Y N B SD
425 Prestr Concr Beams Y Y N B SD
425 Prestr Concr Bent Y Y N B SD
426 Post Tension Details Y Y N B SD
434 Elastomeric Bearing Pads (All) Y Y N B SD
441 Bridge Protective Assembly Y Y N B SD
441 Misc Ste.el (various steel Y Y N B sD
assemblies)
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 Con_crete Box Culvert (Alternate v Y v B sD
Designs Only,calcs reqd.)
Reinforced Concrete Pipe (Jack
464 and Bore only; ONLY when Y Y Y A SD
requested)
465 Pre-cast Junction Boxes, Grates, Y Y N A sD
and Inlets
Pre-cast Junction Boxes, Grates,
465 and Inlets (Alternate Designs Only, Y Y Y B SD
calcs req’d.)
466 Pre-cast Headwalls and Wingwalls Y Y N A SD
467 Pre-cast Safety End Treatments Y Y N A SD
General Notes Sheet A
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495 Raising Existing Structure (calcs v Y v B sD
reqd.)
Roadway lllumination Supports

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

613 High Mast lllumination Poles (Non- v Y v BRG sD
standard only, calcs reqd.)

627 Treated Timber Poles Y Y N T SD
Special Non-Standard Supports

644 (Bridge Mounts, Barrier Mounts, Y Y Y T SD
Etc.)

647 Large Roadside Sign Supports Y Y Y T SD

650 Cantilever Slgn. Structure Supports v Y v T sD
- Alternate Design Calcs.

650 Sign Structures Y Y N T SD

680 Iqstallatlon of Highway Traffic v Y N T sD
Signals

682 Vehicle and Pedestrian Signal Y Y T sD
Heads

684 Traffic Signal Cables Y Y N T SD

685 Road3|d§ Flashing Beacon v Y N T sD
Assemblies
Traffic Signal Pole Assemblies

686 (Steel) (Non-Standard only) Y M Y T SD

687 Pedestal Pole Assemblies Y Y N T SD

688 Detectors Y Y N A SD

784 Repairing Steel Bridge Members Y Y Y B WD

SS Prestr Concr Crown Span Y Y N B SD

SS Sound Barrier Walls Y Y Y A SD

SS Camera Poles Y Y Y TMS SD

SS Pedestrian Bridge (Calcs req'd.) Y Y Y B SD

SS Screw-In Type Anchor Foundations Y Y N T SD

SS Fiber Optic/Communication Cable Y Y N T™MS SD

ss Spread Spectrum Radios for v Y N T sD
Signals

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
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County: Galveston

Highway: FM 517

Control: 6371-36-001

Sheet: 6

Area Office

Email Address

Brazoria Area Office

HOU-BRZAShpDrwes@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-NHAShpDrwes@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-ConstrShpDrwes@txdot.gov

Laboratory

HOU-LabShpDrwes@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.

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

items.

The nesting / breeding season for migratory birds is February 15 through September 30.

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

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

No significant traffic generator events have been identified.

Item 8: Prosecution and Progress

Working days will be computed and charged based on a standard workweek in accordance with
Section 8.3.1.4.

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

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

Item 100: Preparing Right of Way

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

The Item, “Preparing Right of Way” will be measured for payment only in those designated
areas shown on the plans. Preparing right of way necessary to perform construction that is
outside designated areas is subsidiary to this bid Item.

Remove abandoned utilities that are in conflict with the new utilities, at no expense to the
Department.

Reestablish and maintain right of way stakes after completing the right of way preparation
activities and until the new utilities are in place.
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Remove and assume ownership of the existing ground mounted signs within the limits of
roadway construction unless otherwise noted or directed. This work is subsidiary to the Item,
“Preparing Right of Way.”

Item 104: Removing Concrete

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

Item 105: Removing Treated and Untreated Base and Asphalt Pavement

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

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

Item 110: Excavation

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

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

Item 132: Embankment

If salvaged base is used for the embankment material, break it into small pieces to achieve the
required density and to facilitate placing in the embankment. Obtain approval of the material
before placing in the embankment.

Furnish Type C material with a maximum Liquid Limit (LL) of 65, a minimum Plasticity Index
(PI) of 5, and composed of suitable earth material such as loam, clay, or other materials that form
a suitable embankment.

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

For unpaved areas, provide a finished grade with the top 4 in. capable of sustaining vegetation.
Use fertile soil that is easily cultivated, free from objectionable material and highly resistant to
erosion. Topsoil work is paid under the Item, “Topsoil.”
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Furnish material with a maximum Liquid Limit (LL) of 65.
Item 360: Concrete Pavement

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

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

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

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

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

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

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

Do not use limestone dust of fracture as fine aggregate.

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

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

Item 400: Excavation and Backfill for Structures
Plugging existing pipe culverts is subsidiary to the various bid items.

If Recycled Cement Treatment (Type D) is included in the plans, the following additional
requirements apply:

1. Use only approved sand, crushed concrete, or salvaged base free from deleterious matter,
as aggregate for cement-stabilized backfill.
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2. Provide crushed concrete or salvaged base backfill material in accordance with the Item,
“Cement Treatment (Plant-Mixed)(Type D) (base or crushed concrete), except the
recycled Type D material must not contain Reclaimed Asphalt Pavement (RAP).

3. For backfill material below the spring line of pipes, use cement-stabilized sand rather
than Recycled Type D backfill material.

4. For the cement-stabilized sand backfill, use a minimum of 7 percent of hydraulic cement
based on the dry weight of backfill material. The cement content for the crushed
concrete and salvaged base is specified in the Item, “Cement Treatment (Plant-Mixed)

(Type D).”

5. Place and compact the stabilized backfill material using a gradation that provides a dense
mass without segregating and is impervious to passing of water.

Item 407: Steel Piling
Assume ownership of removed temporary steel sheet piling.
Item 421: Hydraulic Cement Concrete

Entrained air is required in all slip formed concrete (bridge rail, concrete traffic barrier,
pavement, etc.), but is not required for other structural concrete. Adjust the dosage of air
entraining agent for low air content as directed or allowed by the Engineer. If entrained air is
provided where not required, do not exceed the manufacturer’s recommended dosage.

Item 432: Riprap

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

Item 500: Mobilization:

This contract consists of one (1) lump sum (LS) Mobilization.
Item 502: Barricades, Signs, and Traffic Handling

All lane closures are considered subsidiary to the various bid items.

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

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

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

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

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

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

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

Replace the overhead signs, informational signs, and exit signs to be removed, with temporary
signs providing the correct information to the traveling public. Size the replacement signs and
include them in the traffic control plan.

Do not mount signs on drums or barricades, except those listed in the latest Barricades and
Construction standard sheets.

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

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

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

Two Lane Closure

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee
General Notes Sheet A
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Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee
Monday 09:00 AM - 04:00 PM N/A 09:00 PM — 04:00AM
Tuesday 09:00 AM - 04:00 PM N/A 09:00 PM — 04:00AM
Wednesday | 09:00 AM — 04:00 PM N/A 09:00 PM - 04:00AM
Thursday | 09:00 AM — 04:00 PM N/A 09:00 PM — 04:00AM
Friday 09:00 AM - 04:00 PM N/A 09:00 PM — 04:00AM
Saturday N/A N/A N/A
Sunday N/A N/A N/A

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

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

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

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

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

The Contractor Force Account “Safety Contingency” that has been established for this project is
intended to be utilized for work zone enhancements, to improve the effectiveness of the Traffic
Control Plan, that could not be foreseen in the project planning and design stage. These
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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.

All work and materials furnished with this item are subsidiary to the pertinent bid items except:
Law enforcement personnel payable under force account.

Safety contingency payable under force account.

Portable changeable message boards payable under Item 6001.

Truck mounted attenuators payable under Item 6185.

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

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

Due to the nature of the work involved, a Storm Water Pollution Prevention Plan (SWP3) is not
required. However, if a SWP3 becomes necessary, it will be paid as extra work.

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 by the Force Account item. Since the disturbed area is less than 5 acres, a “Notice of
Intent” (NOI) is not required.

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.

After completing earthwork operations, restore and reseed the disturbed areas in accordance with
the Department’s specifications for permanent or temporary erosion control. This work will be
considered subsidiary to the various bid items.

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

Item 512: Portable Traffic Barrier

Pick up Low Profile Concrete Barriers (LPCB) from the stockpile located at SH 146 and
Attwater Avenue. Verify enough barriers are there.
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After completing the project, return Low Profile Concrete Barriers (LPCB) used for traffic
handling, to SH 146 and Attwater Avenue. After completing the project, return the associated
LPCB connecting hardware to the area office or as directed.

Item 531: Sidewalks
An air-entraining admixture is not required.

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

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

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

Item 636: Signs

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

Item 644: Small Roadside Sign Assemblies

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

Use the Texas Universal Triangular Slip Base with the concrete foundation for small ground
mounted signs, unless otherwise shown in the plans.

Remove existing street name signs from existing stop signs and re-install them above the new
stop signs. Removing and re-installing existing street name signs is subsidiary to the Item,
“Small Roadside Sign Assemblies.”

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

Replace existing signs that become damaged during relocation at no expense to the Department.
Item 662: Work Zone Pavement Markings

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

Using raised markers for removable work zone pavement markings on final concrete surfaces is
optional.
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For transition lane lines and detour lane lines, use raised pavement markers as shown for solid
lines on the latest Barricade and Construction standard sheet for “Work Zone Pavement Marking
Details.”

Item 6038: Multipolymer Pavement Markings (MPM)

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

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

For roadways with asphalt surfaces to be striped with work zone or permanent thermoplastic
markings, the Contractor has the option to apply paint and beads markings for a maximum 30-
day period until placing the thermoplastic markings, or until starting the succeeding phase of
work on the striped area. Maintain the paint and beads markings, at no expense to the
Department, until placing the thermoplastic markings or starting the succeeding phase of work
on the striped area. The work zone markings, whether paint and beads or thermoplastic, are paid
under the Item, “Work Zone Pavement Markings” and the markings are paid for only once for
the given phase of construction.

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

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

ESTIMATE SUMMARY

CONTROL 6371-36-001
FM0517 A (I;TOESAE TOTAL
L DESCRIPTION UNIT
:
EST FINAL EST FINAL EST FINAL EST FINAL e EST FINAL
51.000 104 6015 REMOVING CONC (SIDEWALKS) SY 51.000
39.700 132 6001 001 EMBANKMENT (FINAL)(ORD COMP)(TY A) CY 39.700
470.000 401 6001 FLOWABLE BACKFILL CcY 470.000
6667.320 407 6005 SHEET PILING (PZ - 22) SF 6667.320
36.630 432 6003 RIPRAP (CONC)(6 IN) CcY 36.630
238.220 432 6035 RIPRAP (STONE PROTECTION)(24 IN) CY 238.220
340.000 450 6032 RAIL (TY C223) LF 340.000
1.000 500 6001 MOBILIZATION LS 1.000
3.000 502 6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000
350.000 512 6021 PORT CTB (DES SOURCE)(LOW PROF)(TY 1) LF 350.000
40.000 512 6022 PORT CTB (DES SOURCE)(LOW PROF)(TY 2) LF 40.000
350.000 512 6045 PORT CTB (STKPL)(LOW PROF)(TY 1) LF 350.000
20.000 512 6046 PORT CTB (STKPL)(LOW PROF)(TY 2) LF 20.000
51.000 531 6001 CONC SIDEWALKS (4") Sy 51.000
1.000 644 6075 RELOCATE SM RD SN SUP&AM(SIGN ONLY) EA 1.000
77.000 662 6002 WK ZN PAV MRK NON-REMOV (W)4"(DOT) LF 77.000
1570.000 662 6004 WK ZN PAV MRK NON-REMOV (W)4"(SLD) LF 1570.000
340.000 666 6306 RE PM W/RET REQ TY I (W)6"(BRK)(100MIL) LF 340.000
340.000 666 6318 RE PM W/RET REQ TY | (Y)6"(BRK)(100MIL) LF 340.000
1275.000 666 6321 RE PM W/RET REQ TY I (Y)6"(SLD)(100MIL) LF 1275.000
18.000 672 6007 REFL PAV MRKR TY I-C EA 18.000
36.000 672 6009 REFL PAV MRKR TY II-A-A EA 36.000
5.000 778 6001 CONCRETE RAIL REPAIR (IN-KIND) LF 5.000
20.000 6185 | 6002 TMA (STATIONARY) DAY 20.000
40.000 6185 | 6003 TMA (MOBILE OPERATION) HR 40.000
ESTIMATE & QUANTITY SHEET pIST COUNTY cesy SHEET
12 GALVESTON 6371-36-001 6'

202011231613346
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SUMMARY OF ROADWAY QUANTITIES

ITEM 104 132 401 407 432 450 500
CODE 6015 6001 6001 6005 6003 6035 6032 6001
REMOVING | EMBANKMENT RIPRAP (STONE
DESCRIPTION | CONCRETE (FINAL)(ORD YT S'("PEZECEZ'EQ)G R'PRAPI(S)ONC) (6 pROTECTION)(24| RAIL (TY C223) | MOBILIZATION
(SIDEWALK) | COMP)(TY A) IN)
UNIT sy cY cY SF cY cY LF LS
QUANTITY 51.00 40.00 470.00 6667.32 36.63 238.22 350.00 1.00
ITEM 502 512 512 512 512 529 531 644
CODE 6001 6021 6022 6045 6046 6004 6001 6001
PN SAND | PORT CTB (DES | PORTCTB (DES |  PORTCTB PORT CTB CONC CURB CONC g
DESCRIPTION ST SOURCE)(LOW | SOURCE)(LOW | (STKPL(LOW | (STKPL(LOW | (COREEURE | o PR ) |y 10BWel1ISA(P
PROF)(TY 1) PROF)(TY 2) PROF)(TY 1) PROF)(TY 2)
HANDLING )
UNIT MO LF LF LF LF LF SY EA
QUANTITY 3.00 350.00 40.00 350.00 20.00 80.00 51.00 1.00
6185 6185 6185
6002 6002 6003
TMA TMA TMA (MOBILE
(STATIONARY) | (STATIONARY) | OPERATION)
s’ Texas Department of Transporiation

DAY DAY HR y 4 aowasion #rco Offios
20.00 20.00 40.00

FM 517

$TIMES

FILE: $FILES
DATE: $DATES

SUMMARY OF QUANTITIES

SHEET 1 OF 2

©TxDOT 2020 CONT |SECT 408 HIGHWAY

637136 001 FM 517

DIST PROJECT NUMBER

HOU

COUNTY SHEET NO.
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SUMMARY OF PAVEMENT MARKINGS

ITEM 662 666 672 672 778
CODE 6002 6004 6306 6318 6321 6007 6009 6001
WK ZONE PAV | WK ZONEPAV | REPM W/RET | REPM W/RET | REPM W/RET
DESCRIPTION MRK MRK REQTY | REQTY | REQTY | REFL PAV MRKR | REFL PAV MRKR | CONCRETE RAIL
NON-REMOV | NON-REMOV |(W)6"(BRK)(100M (Y)6"(BRK)(100M|(Y)6"(SLD)(100MI TY I-C TYI-A-A  |REPAIR (IN KIND)
(W)4" (BRK) (W)4" (SLD) IL) IL) L)
UNIT LF LF LF LF LF EA EA LF
QUANTITY 77.00 1570.00 340.00 340.00 1275.00 18.00 39.00 5.00

$TIMES

FILE: $FILES
DATE: $DATES

=t Texas Department of Transportation
I Galveston Area Office

FM 517
SUMMARY OF QUANTITIES
©T1xD0T 2020 CONT |SECT JoB SHE:JTG:V:: :
6371 36 001 FM 517

DIST PROJECT NUMBER

HOU

COUNTY SHEET NO.
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SUMMARY OF SMALL SIGNS

No warranty of any

SM RD SGN ASSM TY XXXXX (X) XX (X-XXXX) BRIDGE

AAAAA AAAA
| =g _T_ MOUNT

| CLEARANCE
POST TYPE POSTS ANCHOR TYPE MOUNT ING DESIGNAT[ON SIGNS

UA=Universal Conc |PREFABRICATED|1EXT or 2EXT = # of Ext (See
FRP = Fiberglass UB=Universal Bolt BM = Extruded Wind Beam Note 2)
TWT = Thin-Wall 1 or 2 SA=S| ipbase-Conc P = "Plgin" |[WC = 1.12 #/ft Wing
10BWG = 10 BWG SB=S1ipbase-Bolt E Channel Ty = TYPE
S80 = Sch 80 WS=Wedge Steel U= "u" EXAL= Extruded Alum Sign TY N
WP=Wedge Plastic Panels TY S

PLAN
SHEET | SIGN SIGN
NO. NO. | NOMENCLATURE

SIGN DIMENS IONS

—
]

FLAT ALUMINWM (TYPE A)
EXAL ALUMINWM (TYPE G)

N
/

1 Wi-7 — 36 X 18 10 BWG 1 B P

g
q

ALUMINUM SIGN BLANKS THICKNESS

=
-\

Square Feet Minimum Thickness

Less than 7.5 0.080"

7.5 to 15 0.100"

Greater than 15 0.125"

TxDOT assumes no responsibility for the conversion

The Stondord Highway Sign Designs
for Texas (SHSD) can be found at

the following website.

http://www.txdot.gov/

NOTE:

1. Sign supports shall be located as shown
on the plans, except thot the Engineer

may shift the sign supports, within

design guidelines, where necessory to

secure a more desirable location or to
avoid conflict with utilities. Unless

The use of this stondard is governed by the "Texas Engineering Practice Act".

otherwise shown on the plans, the
Contractor shall stake and the Engineer

of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

will verify all sign support locations.

2. For installation of bridge mount clearance
signs, see Bridge Mounted Clearance Sign

Assembly (BMCS)Standard Sheet.

3. For Sign Support Descriptive Codes, see

Sign Mounting Details Small Roadside

Signs General Notes & Details SMD(GEN).

52223‘,® Traffic
= Operations

I Texas Department of Transportation s",;‘;’,ﬁ,’;’:’d

SUMMARY OF

SMALL SIGNS
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PROJECT SEQUENCE OVERVIEW

SET UP PERIMETER BARRICADES, SIGNS AND PERTINENT TRAFFIC CONTROL

I

2. SET UP NECESSARY SWP3 DEVICES. (PAID THROUGH FORCE ACCT)

3. SET UP WORK ZONE PAVEMENT MARKINGS, ACCORDING TO TCP.

4.  PERFORM NECESSARY REPAIRS (ITEMS 104,401,40/7,432,531).,

5.  REMOVE WORK ZONE PAVEMENT MARKINGS. PLACE PERMANENT STGNS
AND FINAL STRIPING.

o. REMOVE PERIMETER BARRICADES AND SIGNS, AND ANY SWP3 DEVICES.

NOTES:

. UTILIZE PERTINENT TCP STANDARDS TO HANDLE ALL TRAFFIC DURING REPA

2. UTILIZE POLICE OFFICERS FOR THE VARIOUS ITEMS OF WORK AS APPROVED
BY THE ENGINEER, SHOULD TRAFFIC BACKURPS WARRANT THEIR USE.

3. THIS IS A SUGGESTED SEQUENCE OF WORK, THE CONTRACTOR MAY SUBMIT

A REVISED SEQUENCE OF WORK TO THE ENGINEER FOR APPROVAL.
ALL WORK AND MATERIAL TO ACHIEVE TRAFFIC CONTROL SHALL BE
PER TX MUTCD AND INCIDENTAL TO ITEM 502,

DEVICES.,

[RS.

October 05, 2020

=®

PROJECT SEQUENCE OVERVIEW

& TEXAS DEPARTMENT OF TRANSPORTATION

ORIGINAL DAT
DRANING:  0-00-00
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[ B T state |
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.
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$TIMES

DATE: $DATES
FILE: SFILES

WOR

NOTE:

OVERHEAD
/ POWER LINE

WORK ZONE PAVEMENT MARKINGS

K ZONE PAVEMENT MARKINGS (Y)

LEGEND

EDGE OF CHANNEL

BOTTOM OF STOME RIPRAP

2’ RIPRAP
CONC. SIDE WALK

(W)

\

END STONE RIPRAP

1.FOLLOW TRAFFIC CONTROL PLAN ACCORDIGNLY FOR SHEET PILING.

2.D0

NOT PLACE MATERIAL BELOW THE ORDINARY HIGH WATER MARK.

DIMENSIONS:

gﬂi ..... iaggs i f

% &5
“?¥§£«ﬂ!‘9i§§:
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

31"

The Barricade and Construction Standard Sheets (BC sheets) are intended — = E&ﬁsaxENT

to show typical examples for placement of temporary traffic control R=.13" ) : YELLOW
devices, construction pavement markings, and typical work zone signs. gfﬁgﬁ““ND““
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1.1*
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). “\>/7 LEGEND
(SR

—_

2.57"
2. 88
12"

17"

2. The development and design of the Traffic Control Plan (TCP)is the
responsibility of the Engineer. /<;

.31

ORANGE
FLUORESCENT —
R 75" BACKGROUND
3. The Contractor may propose changes to the TCP that are signed and sealed ﬂﬁgﬁm

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER

sign and seal Contractor proposed changes. AND SYMBOL

J

20"
48"

36"

55"
i

BLACK

5.

4, The Contractor is responsible for installing and maintaining the traffic
control devices as shown in the plans. The Contractor may not move or change i
the approximate location of any device without the approval of the Engineer. 4/ o=

« 75"

14"

5. Geometric design of lane shifts and detours should, when possible, meet the
applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
Design Manual" or engineering judgment.

=
I
—
m
h14

.94

U |Y. o

.94

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

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
— [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
j = [TALK OR TEXT LATER] Font: C specified length;

94
2

.14

-

.31"‘)

1t !
1.68".67"1.68".67"1.68"
T T

7. The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and traffic volumes 3 6.38" ol 31
justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. SIGN DETAIL (GZO-]OT)

9. The temporary traffic control devices shown in the illustrations of the
BC sheets are examples. As necessary, the Engineer will determine the most
appropriate traffic control devices to be used.

10. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . I . . s
the TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble ond ftheir sources ond may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ limits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11, t+ f i i i i
Excep or devices required by Note 10, traffic control devices should Phone (512) 416-3118

be in place only while work is actually in progress or a definite need
exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 2223*' Ogy?mms
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITexasDePaftmenfOfoanSPO"faﬁon Standard

right-of-way |line as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES
1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) P bo-14.dgn o TADOT o TxDOT [owe Tx00T [ ks TxDOT

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T Novenber 2002 P P o8 v

considered for high traffic volume work areas or night time work. REVISIONS 637136/ 001 FM 517

4-03 5-10 8-14 DIST COUNTY SHEET NO.
9-07

13 HOU|  GALVESTON 2
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No warranty of any

TxDOT assumes no responsibility for the conversion

TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECT [ON TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"®

ROAD WORK PACING
ROAD WORK <= NEXT X MILES SIZE 5
NEXT X MILES = | o0 111m 620-1bTL N

ROAD WORK

@ A B
620-2 1 poap WoRk (Optional

q q
see Note 620-1aT CW20-1D \ . . -
1 and 4 | Sign Conventional| Expressway/ Posted Si gr,1
X p y S
4 INTERSECTED | Block - City <& [ 1000°-1500" - Hwy Number Road Freeway Speed [Spocing
ROADWAY 1000° -1500° - Hwy = 1 Block - City or Series X
. - 7 I X I 5 o
e X + X 1 4 ee
CROSSROAD Al . N Q \ Exgo MPH lcapprx.)
1
X X . CsJ WORK 30 120
k * 620-50p | WORK / 50 S8 Gaomsop | MORK cw22 48" x 48" | 48" x 48"
& & ZONE BEGIN min. o TRAFFIC cw23 35 160
TRAFFIC G20-5T | ROAD WORK S R20-5T FINES CwW25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK DOUBLE
NavE - - 45 320
XX ML S DOUBLE c20-61| e |7 R20-5qTP | et CW1, CW2,
hen - ARE_PRESENT
G20-2 END A R20-50TP & ___SHE__ CW7, CWs, 36" x 36" 48" x 48" 50 400
G20-1aT  (Optional ROAD WORK CONTRACTOR 55 5002
see Note Cw9o, Cwii,
1 ond 4) | | ROKS MRk W14 60 6002
. . . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, 5
(See note 2 below) CW5, CW6, | 48" x 48" | 48" x 48" 0 800
1. The typical minimum signing on o crossroad approoch should be @ "ROAD WORK AHEAD" (CW20-1D)sign ond a CSJ LIMITS AT T-INTERSECTION cws-3, 75 900 2
(620-2) "END ROAD WORK" sign, unless noted otherwise in plans. CwW10, Cwi12 80 1000 2
2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Warning Sign Size ond Spacing"). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume For typical si in n divided high r nd freeways
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2. If construction closes the road ot a T-intersection the Contractor shall place the "CONTRACTOR % For typical sign spacings on divided highways, expressways a ways,

see Part 6 of the "Texas Monual on Uniform Traffic Control Devices"”

in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). . . . .
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow {TMUTCD) typical application diagrams or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

A Minimum distance from work area to first Advance Worning sign nearest the

i rt of the minimum requirements. The Engineer/In tor will determine the proper . oy .
be considered part of the minimum requirements. The Engineer/Inspector will determi prope work area ond/or distance between each additional sign.

location and spacing of any sign not shown on the BC sheets, Troffic Control Plan sheets or the Work
Zone Standord Sheets.

4, The "ROAD WORK NEXT X MILES"(G20-1aT}sign shall be required at high volume crossroads to advise GENERAL NOTES

motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.

will determine whether o roadway is considered high volume.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.

the plons or as determined by the Engineer/Inspector, shall be in place.

The use of this standord is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

3. Distonce between signs should be increased as required to have 1/2 mile

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS e |
G20-9TP % % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
%’SEK crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs".
% % 620-5T | ROAD WORK 4 pa-1 |NOT R20-5T% % | pings WARNING )
NEXT X MILES Cw-aL PASS DOUBLE SIGNS 5. Only diomond shaped warning sign sizes are indicated.
XX apésgpr iate) e |
NANE ! - s STATE LAW
R % ¥G20-6T |  A°DRESS CWI3-1P | wen R20-50TPX ¥| =5, TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
CWi1-4R cITY <
!\‘ggk ___STATE__ @ G20-10T % % R20-3T% Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
| >M<” CWI3-1P Type 3 Barricade or X X X X X Sizes.
channelizing devices \
o I// A e coog 9 d d 4 4 d d q4

& VA *\**‘Jf,oo,,,o WNZZA777) _ e — : LEiqu :
=> / W ok\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\
q
=> WORK // => /eginning of - SPEED/ P END
SPACE - i
// /l NO-PASSING R2-1| LIMIT NORK ZONE GZC(?ZDT** — Ston

a_. 77 .
BavTogs =i il coardinare. @®XX See Typical Construction
When extended distances occur between minimal work spoces, the Engineer/Inspector should ensure additional ROAD WORK with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % ¥ location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
ke > ¥%620-50P | Hors STAY ALERT This distance shall replace the "X" and shall be rounded
_ BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gco Traffic
¥ ¥ G20-5T [ ROAD WORK LIMIT TRAFFIC WARNING No decimals shall be used. Operations
ROAD NEXT X MILES *¥R20-5T | FINES SIGNS I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
CLOSED|Ri1-2 e >< >< DOUBLE STATE LAW (®) The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 -4 G20-6T S %% R20-50TP| omaies TALK OR TEXT LATER shall be used as shown on the sample layout when advance
cvn 6 Barricade or P CW20-1E ¥ % | Tcowmcie | ¥ ¥R2-1 Lol G20-10T R20-3T signs are required outside the CSJ Limits. They inform the
channel izing urw | CWI3-1 * % * % motorist of entering or leaving o part of the work zone BARRICADE AND CONSTRUCT ION
devices . ‘ ‘ . lying outside the CSJ Limits where traffic fines may double
X X X if workers are present.
/ y 3 C ) ; ; ; y _ S PROJECT LIMIT
. ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
y 1 <= consisting solely of mobile operations work.
I Channel izing ~———CSJ Limit => Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) = l 4
/ T e Devices | and other signs or devices as called for on the Traffic FILE: be-14. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
WORK 57 // P X h~/SPEED|R2Z! Control Flan. © T1xDOT NoR\:TISJ:e;ﬁZOO? conT [sect J08 HIGHWAY
SPACE LIMIT @ Contractor will install a regulatory speed |imit sign at 6371 36 oo1 FM 517
>< >< the end of the work zone. 9-07 8-14 DIsT COUNTY SHEET NO.
620-2 % ¥ 7-13 HOU GALVESTON 13
I3




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "
ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

oG Shown e cs of work activity and not throughout the entire project. e o s
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
addlflqnu[ advance . . additional advance
signing. or covered during periods when they are not needed. signing.

'JZ%? - - - - - — == N - - — __:4:%;__ - = = = =

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

= -
|

il
: @ \ }\\\\\\§§\\\\ AN\

IO |o k)\\\\ b ANNY ANNNNNY b |o |o |o
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
[ |
WORK
620-5aP
SPEED ZONE
LIMIT o Yons | c20-50p pees SPEED )
7 O e SPEEL LIMIT WORK Vzvgﬁg 620-50p LIMIT
SPEED A ZONE | G20-5aP ->a
R2-1 60 LIMIT 6 O R2-1 7 O R2-1 SPEED SPEED 7 O R2-1
CW3-5 R2-1 LIMIT LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iirpi’rs should be used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver L 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = 0'[’)%?5%’;:5
in the fravelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) l 4
FILE: bc-14. dgn on: TXDOT  [ek: TxDOT [ow: TxDOT [ cxs TxDOT
©7TxDOT November 2002 conT [secT JoB HIGHWAY
REVISIONS 6371 36 001 FM 517
9-07 8-14 DIST COUNTY SHEET NO.
13 HOU|  GALVESTON 14
9T




No warronty of any
ility for the conversion

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

o [
o N =3
g \\\/// 2
o []
g T & f
- 7.0° min. — o
2| 0'-6 9.0° max. 2|6 or 3 Comi
& l— = 2 5 9.0° mox. ° H Jp 107 min.
x &N T ~ | greater | l o [ 9.0 max.
= zmm— | l
VST 75 =
Paved NS Paved NSRS T :%\ ; M
~INY, V7 7N
shoul der shoulder = \3233:?2£5l~
7

% Wnhen placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
Objects shall NOT be placed under skids as a means of leveling.

% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane.
Supplemental plaques (advisory or distance) should not cover the surfoce of the parent sign.

Losmer
WORKIT oetin
ZONE
[———
WRAEFH@ Suppor t
I - ROAD
|®@&Jlf83IL.E el T I WORK 1
e AHEAD

Sign supports shall
extend more than
172 way up the
back of the sign
substrate.

FRONT ELEVATION
Wood, metal or
Fiber Reinforced Plastic

Splicing embedded perforated square metal tubing in order to extend post
height will only be al lowed when the splice is mode using four bolts, two
above and two below the spice point. Splice must be located entirely behind
the sign substrate, not near the base of the support. Splice insert lengths
should be at least 5 times nominal post size, centered on the splice and
of at least the same gauge material.

ATTACHMENT FOR SIGN SUPPORTS

Attochment to wooden supports
will be by bolts and nuts
or screws. Use TxDOT's or
monufacturer’s recommended

procedures for attaching sign

substrates to other types of
sign supports

Nails shall NOT
be al lowed.
Each sign
shall be attached
directly to the sign
support. Multiple
signs shall not be
joined or spliced by
ony meons. Wood
supports shall not be
extended or repaired
SIDE ELEVATION by splicing or
Wood other means.

DATE TIME
DOCUMENT NAME

DATE
FILE

STOP/SLOW PADDLES

STOP/SLOW paddies ore the primary method to control traffic

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

as detailed below. 1.

2. When used at night, the STOP/SLOW paddie shall be
retroreflectorized.

3. STOP/SLOW poddies may be attached to a staoff with o minimum
length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddle foces

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS
WITHIN THE PROJECT LIMITS

Permonent signs ore used to give notice of traffic lows or regulations, call
attention to conditions that are potentially hozardous to traffic operations,
show route designations, destinations, directions, distonces, services, points
of interest, ond other geographical, recreational, or cultural information.
Drivers proceeding through o work zone need the same, if not better route
guidance as normally installed on @ roadway without construction.

GENERAL NOTES FOR WORK ZONE SIGNS

1.
2.
3

4.

5.

Contractor shall install and maintain signs in @ straight ond plumb condition and/or as directed by the Engineer.

Wooden sign posts shall be painted white.
Barricades shall NOT be used as sign supports.
A1l signs shall be installed in accordance with the plans or os directed by the Engineer. Signs shall be used to regulate, worn, and
guide the traveling public safely through the work zone.
The Contractor may furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any varigtion in the plons shall be documented by written agreement between the Engineer and the Contractor’s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
The Controctor shall furnish sign supports listed in the "Compliaont Work Zone Traffic Control Device List" (CWZTCD). The Contractor
shall install the sign support in accordonce with the monufacturer’s recommendations. If there is a question regarding installation
procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
verify the correct procedures are being followed.
The Controctor is responsible for installing signs on approved supports and replacing signs with domaged or cracked substrates and/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.
[dentification markings may be shown only on the bock of the sign substrate. The moximum height of letters ond/or compony logos used
for identification shall be 1 inch.
The Contractor shall replace domaged wood posts. New or domaoged wood sign posts shall not be spliced.

RAT OF K _( fine the "“Tex 1 niform Troffic trol Devices" Part 6)

The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The

Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in

regard to crashworthiness ond duration of work requirements.

a. Long-term stationary - work that occupies a location more than 3 days.

b. Intermediate-term stationory - work that occupies o location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.

c. Short-term stationory - daytime work that occupies a location for more than 1 hour in @ single daylight period.

d. Short, duration - work that occupies a location up to 1 hour.

e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

SIGN MOUNTING HE IGHT

1.

The bottom of Long-term/Intermediate-term signs shall be ot least 7 feet, but not more than 9 feet, above the paved surface, except
as shown for supplemental plaques mounted below other signs.

2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
the ground.

3. Long-term/Intermediate-term Signs moy be used in lieu of Short-term/Short Duration signing.

4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
appropr iate Long-term/Intermediate sign height

5. Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration.

F
1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
TRAT

1. The Controctor shall ensure the sign substrate is installed in accordance with the monufacturer’s recommendations for the type of sign
support that is being used. The CWNZTCD Iists eoch substrate that con be used on the different types and models of sign supports

2. “"Mesh" type materials are NOT an opproved sign substrate, regordless of the tightness of the weave.

3. All wooden individual sign panels fabricoted from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,

fastened to the back of the sign and extending fully across the sign. The cleat shall be aottoched to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spoced at 6"
centers. The Engineer moy approve other methods of splicing the sign face.

REFLECTIVE SHEETING

1.

A1l signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCi(1).

2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
SICN LETTERS

1.

All sign letters and numbers shall be cleor, and open rounded type uppercase alphobet letters as approved by the Federal Highway
Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters aond numbers shall be of
first class workmanship in accordance with Department Standords and Specifications.

REMOVING OR COVERING

1.
2.

o

N?\m

S

When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.

Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned oway from traffic 90 degrees when
the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any
intersections where the sign moy be seen from approoching troffic.

Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely
covered when not required.

When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign foce and maintain their opaque properties under automobile headlights at night, without domoging the sign sheeting.
Burlop shall NOT be used to cover signs.

Duct tope or other adhesive material shall NOT be affixed to o sign face.

Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

IGN SUPPORT WEIGHTS

Where sign supports require the use of weights to keep from turning over,
the use of sandbogs with dry, cohesionless sond should be used.

SHEET 4 OF 12

e . . . . . . . . 2. The sondbags will be tied shut to keep the sand from spilling aond to
shal | ?nly ?e as s9ecnf[colly described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain o constant weight. ' ® Traffic
Hand Signaling Devices in the TMUTCD. remove or cover the permonent signs until the permonent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted = Operations
the roadway condition. . for use as sign support weights. I Texas Department of Transportation s”,;‘;’ﬁ,’;’i’d
= 7~ 3. When existing permonent signs ore moved 9nd relocofed'due to construction 4, Sandbags should weigh a minimum of 35 Ibs ond a maximum of 50 Ibs.
purposes, they shall be visible to motorists at all times. 5. Sandbags shall be mode of o durable material that tears upon vehicular
4. [f existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs , e .
::m(lj mze'r ;:e requlreg m(IJ:n; ing r](ejigh'rs sr;ownfgn the BC ‘..ih:e'rs or_:he ?MD 6 Eﬂ??g;fbgﬁ,lsiliog‘f:'g?gg :Sgpgrgg?eé;;r|1ngug:;;(':essd:?i):l!\gdng;db;a?\ﬁ?gc:3:3(1 BARR l CADE AND CONSTRUCT lON
andards. is work shou e paid for under the appropriate pay item for with rubber bases may be used when shown on the CWZTCD Iist.
24" 24" relocating existing signs. 7. Sandbags shall only ge placed along or laid over the base supports of the TEMPORARY S l GN NOTES
5. [f permanent signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - l 4
for under the appropriate pay item for relocating existing signs. sign supports ploced on slopes.
. v 6. Any sign or traffic control device that is struck or domaged by the Contractor FLAGS ON SIGNS FLE  bo-14.dgn on: TxDOT ex: TxDOT[ow: TxDOT [cx: TxDOT
k 2an >{ I< 24 >{ or his/her construction equipment shall be replaced os soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxDOT_November 2002 conT | sect 408 HIGHWAY
Bockground - Red Bockground - Oronge Controctor to ensure proper guidonce for the motorists. This will be subsidiory shal | be Islinches square or larger and shall be orange or fluorescent REVISIONS 6371/ 36 001 FM 517
Legend & Border - Wnite Legend & Border - Black to [tem 502. :ﬁg-gfgggicég color. Flags shall not be allowed to cover any portion of ??; 8-14 oisT CounTY SHEET NO.
i . - HOU GALVESTON 15
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".
of this standard to other formots or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

Max i mum 24" 2%6 Sign Sign > Sign Sign
Max imum x4 _ — 3 A 12 sq. ft. 01‘A B |<—>|/sk|'d 4 Post 4 Post f 4~ Post Post —
21 sq. ft. of wood i ] # sign foce 2x6 » : .
/ sign face A post 246 27" \\ 2%6 . H
- N o :
n n d s : :
I I o o : :
S o S
I H ax4 \ 7 ? 9" HER
wood ¥ 4x4 > 60 x4 <1¢] desirabie <2 desiravle
72" block block o | e o0
/ post s [ N 18"
- 4 |# s 1|2
N 34" min, .m Optional RA
= u Length of skids ma 48" oe strong soils, | reinforcing HH
4x4 ] y ° . HH 55° min. i HH B
Top wood be increased for minimum e eokm;n.'lén Sleeve ——a |0 34" min. in see the CHZTCD szi
see BCl4) post additional stability. HH w otls. :r“;i 5:2;96" Hp ;;r;ong soils, for embednent.
. N Nn. 1N
) for sign 2x4 x 40" Too HH post! x 18" [3[3 ool 1
30 height 24" / * See BC(4) . anchor Stab 1515 HH weak s0ils.
requirement ~ —p— 256 fgr_sr'ﬁn 2—7r /2 x4 brace “/49 Iar;er HH Anchor Stub HH
eig . oo " sfe
requirement 3/8" bolts w/nuts than sign HH (174" lorger 313
I equiremel oo than sign ofe
[ 0] O 1l i L or 3/8" x 3 1/2" L post) ——=(3|2 " g HH
- - _l_ = [+ <A (min.) lag pd HH post) ——=3:
L1 \ \t screws Uy AU g AU
|‘ 20 = = 36" z Front 4x4 block 4x4 block Dir OE:T::,?]'; ; nt) (A::JJBNSTZUD) OPTRIO.NE .
Front sice sice irec edme (Anchor Stub and Reinforcing Sleevel) WE:;GS ?'1‘:2’:3'
- [}
SKID MOUNTED WOOD SIGN SUPPORTS — -
LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O G OUND MOUN ED SIGN SU O S ,
Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The maximum sign square footage shall adhere to the manufacturer’s recommendation.
Two post installations can be used for larger signs.
16 sq. ft. or less of any rigid sign 1172 WEDGE ANCHORS
9 sq. ft. or less- substrate listed in section J.2.d of L~ Dia. (typ) Both steel and plastic Wedge Anchor Systems os shown
10,,,,,' exf} ded the CWZTCD, except 5/8" plywood. ) on the SMD Standard Sheets may be used as temporary
i u . 172" plywood is allowed. ¥ sign supports for signs up to 10 square feet of sign
ﬂ_nnwoll plastic foce. They may be set in concrete or in sturdy soils
sign only if opproved by the Engineer. (See web address for
5 "Traffic Engineering Standard Sheets" on BC(1)).
B & 3/8" x 3" gr. 5 bolt 18"
K {2 per support) joining
R sign panel aond supports . OTHER DES I GNS
4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
° . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
s Direction CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
of Traffic
A 1.3/74" x 1 3/4" x 11 foot GENERAL NOTES
N 12 ga post - - — -
i (DO NOT SPLICE) 13/4" x13/4 " x 129" Nominal |number Max i mum Minimum | Drilled 1. Nails may be used in the assembly of wooden sign
R thole to hole) 12 ga. support Post of Sq. feet of Soil Holel(s) supports, but 3/8" bolts with nuTs_or 3/8" X 31/2"
1 | 3/4" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required éggnzg';?zz must be used on every joint for final
o |1 I .
gy with 5/16" holes = 4 x 4 1 12 36" NO
o or 1 3/4" x 1 3/4 . . . ~ 2 x4 2 21 36" NO 2. No more than 2 sign posts shall be placed within o
[l square tubing 1374 " x1.3/4 " x 52" thole > 7x6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
el to hole) 12 ga. square perforated — CWZTCD List.
Upright must T I — tubing diagonal brace 5 1x6 | 2 36 36 YES
+e|e§cope to . I [e o o o #)e o 0o o o Q T TR - 3. When project is completed, all sign supports and
provide 7' height °f WOOD POST SYSTEM FOR GROUND foundations shall be removed from the project site.
above pavement ag* |} 134 " x 1 3/4 " x 32" (hole ) MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
Il to hole) 12 ga. square perforated i DS
° tubing cross brace N [ see BC(4) for definition of "Work Duration,”
: N Wood sign posts MUST be one piece. Splicing will
. 3/8" X 4-1/2 gr. * , \
7 5 BOLT (TYP.) = -—¥ NOT be allowed. Posts shall be painted white.
= N
N > A See the CWZTCD for the type of sign substrate
R = pin at angle : o B8 " X 3" gr. that can be used for each approved sign support.
[P o o 00 o oo o needed to ~ ~N .
- match sideslope i
36 13/4" x 1374 " x 129" [§ : SHEET 5 OF 12
25 thole to hole) H ® Traffic
12 go. square : ;’ Oge;r_at_ions
Welds to start on 7 perforated q Texas Department of Transportation s on
opposite sides tubing upright : I P P Standard
going in opposite
directions. Minimum e
weld, do not -2" x 2" x
back fill puddle. 12 ga. 2" x 2" x 59" 2?23:,2“:&%#:"1“ BARRICADE AND CONSTRUCTION
weld 57 uprignt (hole to hole)
| 12 g0. per oroted TYPICAL SIGN SUPPORT
weld— N.F¥% weld starts here tubing skid 2" x 2" x 8"
starts 4 weld | 5 (hole to hole)
here 4 I 12 go. square
SINGLE LEG BASE per forated BC(5)-14
Side View tubing sleeve
| | welded to skid FILE: bc-14. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
! 60" { ©7TxDOT November 2002 CONT [sECT 408 HIGHWAY
REVISIONS 637136 001 FM 517
SKID MOUNTED PERFORATED SQUARE STEEL TUBING S[GN SUPPORTS 9-07 8-114 DIST COUNTY SHEET NO.
7-13 HOU GALVESTON 16
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
Signt cnarogters per word), not including simple words such os *10,” Road/Lone/Romp C List Action to Take/Effect on Travel Location Warning ** Advance
) , . n m r i it i . . . : :
Messages should consist of a single phase, or two phases that oa ane/sRamp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number when referring fo a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use the bottom of o stationary PCMS message ponel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
O o O KO e e e CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do r':o'rguse the word "Danger" ig message. 9ine ) LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed fogether. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
dobreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
‘Emdh“‘LI’?* bef|$g|$lehfr?: g* 'eai* 480 fe:;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Eoch line of text shou e centered on the message board rather than
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
. If disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES * USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
*
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma NORM 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :orkmg :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
oad Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged as appropriate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Slippery SLIP and should be understandoble by themselves. 9. Distonces or AHEAD can be eliminated from the message if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
Express Lone EXP LN Street ST no more thaon one week prior to the work.
Expressway EXPWY Sunday SUN SHEET 6 OF 12
)F<XXXAEee:rj )F%EXAE[T) Telephone PHONE o
0g Ahea T TEMP = ® B
Freeway FRWY, FWY Thor sy RIS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR ok Operations
Freewoy Blocked | FNY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | sianeor
Friday FRI Traffic TRAF
Hozor ous DFTvir [ AZ DRTVIIC | [ 7 oveers TRV PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Mater 10 Tossaos TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION RICADE A TRUCT
Migh-Occupancy 1 HOV Time Minutes TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy S Venrcles (s VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
17 Tgoren s Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SICN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6)-14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED H shall maintain the legibility/visibility requirement Iisted above. FILE: be-14. dgn oN: TxDOT |ck: TXDOT [ows TxDOT |cx: TxDOT
Will Not WONT
|-°‘{’e" Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxDOT November 2002 CONT | sECT 08 HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 6371 36 001 M 517
Roadway 4. A full matrix PCMS may be used to simulate o flashing arrow boord provided it meets the visibility, flash rate oand dimming requirements on BC(7), for the 9-07 8-14 st oty p——
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 HOU GALVESTON 17
TO0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

1. Borrier Reflectors shall be pre-qualified, and conform to the color and

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

1. The Flashing Arrow Board should be used for all Iane closures on multi-lane roodways, or slow
moving maintenance or construction activities on the travel Ianes.

2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
Max. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.

v 3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
reflectors is 20 feet. . . s . M .
Attach the delineators as per control devices that should be used in conjunction with the Flashing Arrow Board.

N . 4. The Flashing Arrow Board should be oble to display the following symbols:
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
shal |l be mounted in gpproximately the midsection of each section of CTB. °
An alternate mounting location is uniformly spaced at one end of each ° °
CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufocturer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht Iine caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp voltage.

The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.
8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each sequential phase of the flashing chevron.
9. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow display is the TxDOT standard; however, the sequential Chevron

The use of this stondard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE TIME
DOCUMENT NAME

DATE
FILE

display may be used during daylight operations.

11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
. . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b(:: ins'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmentol Material Specification DMS-8300.

4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARRow BOARDS

3. A series of sequential flashing warning lights placed on channelizing devices to form @ merging toper may be used for delineation. If used,
the successive flashing of the sequential worning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rate of flashing for each light shall be 65 floshes per minute, plus or minus 10 flashes.

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -

5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns

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

7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK -MOUNTED ATTENUATORS ITexas Department of Transportation Standard
R REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet fthe requirements outlined in the National BARRlCADE AND CONSTRUchON

1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry Hardware (MASH).

2. The warning reflector shall be yellow in color and shall be monufoctured using o sign substrate approved for use with plastic drums |isted 2. EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .

3. The warning reflector shall have a minimum retrorefiective surface area (one-side) of 30 square inches. 3' $§Zer to the GWZLCD f‘;r a list °T GEDrﬁr’r‘;es T!As;‘ ted WARN l Nc L IGHTS & AT TENUATOR

Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. Cin :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least gttaches to the drum. . . . ; , .. . 30 to 100 feet in advance of the area of crew exposure BC ( 7) = l 4
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for without adversely affecting the work performance. P bo-14.don oo Tx00T |CK:TXDOT|DW: 00T |CK‘TX00T

DMS 8300-Type B or Type C. . . . 6. The only reason a TMA should not be required is when @ work -

7. When used near two-woy traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT_November 2002 CONT | sECT 408 HIGHWAY

8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. extended distance from the TMA. REVISIONS 6371/ 36 001 FM 517

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET NO.

7-13 HOU|  GALVESTON 13
o1




No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this staondard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

GENERAL NOTES

1. For long term stationory work zones on freeways, drums shall be used as Hondle 18" min
the primary chonnelizing device.

2. For intermediote term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the -
cones in proper position and location. 4" mox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ) EO;?n?;ﬂm 2:.'0;'0?2::8
approved by the Engineer. . .
4, Drums ond all related items shall comply with the requirements of the E:?ng le;;:eAs:;:rgg? 18" x 24" Sign 12" x 24"
. N . . . (Moximum Sign Dimension) tical Panel
TIMUTCD) 'ond e ~Compl iont Work Zone-Traffic Control bevices List - " reflective sneeting Chevron OH1-8, Ooposing TrOf1ic Lane  mount wim aiogenals
(CWZTCD?. Hy:f;( with the top stripe Divider, Driveway sign D70a, Keep Right  sloping down towards
5. Drums, bases, and related materials shall exhibit good workmanship and being oronge. R4 series or other signs as approved travel way
shal | be free from objectionable marks or defects that would adversely - é by Engineer
affect their appearance or serviceability. =E h
6. The Controctor shall have a maximum of 24 hours to replace any plastic g g‘
:;ﬁTsd;S?gzn;;g ;:ra;e(pllolcz:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al u-ninum or Metal siqn
PP : substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plostic drums shall meet the following requirements: e—— Taper to ol low
1. Plostic drums shall be o two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of §
2. The body and base shall lock together in such a manner that the body . o drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed g | — - —~ ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N - Bgse (36"
hondling and/or air turbulence created by passing vehicles. = dia. max)
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. This detail i + tntended 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sfogr?cl:o'r':gnno sé: zg*z 5 substrates |isted on the CWZTCD.
t th inch height i fi i tion. The height of c .,
grum 3n?$ Itggdy ?;gfolmznoxlgzes:) ;:gltlmged:]r;?n':r?zm ofe3se;gche: and CW1-6L and ‘_rhe CWZTCD 1ist for 2. Chevrons and other work zone signs with an oronge background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have @ built-in hondle for easy pickup and
shall be designed to drain water and not collect debris. The handle K3
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign. 12"

6. The exterior of the drum body shall have a minimum of four alternating

shal |l be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise
specified in the plans.

Detectable Pedestrian
Barricades

w~
2

“

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

orange ond white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zi ling Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thaon 8 inches in width. Any non-reflectorized 36" the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in | 4 1. Other sign messages (text or symbolic) may be used g
width, : ! . T SYm90 1

7. Bases shall have a maximum width of 36 inches, a maximum height of 4 36" 8" ?gpfov:d by the E:gmeg:. _Slgn d:me:s:o:: shal | :o: ex::eng
inches, and a minimum of two footholds of sufficient size to allow base ‘ inches in g!d ord 4 |nc+esslg IEIQ » eéxcept for the
to be held down while separating the drum body from the base. series signs discussed in note €low.

8. Plostic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE)} or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)

ond nut, two washers, and one locking washer for each
connection.

45°}/‘\5/[,\x

4" Orange
4" White Detectable Edge

9. Drum body shall have a maximum unbal lasted weight of 11 Ibs.
10.Drum ond base shall be marked with manufacturer’s nome ond mode! number.

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

RETROREFLECTIVE SHEETING

1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “Sign Face Materials."” Type A reflective
sheeting shall be supplied unless otherwise specified in the plans. 2" Mox.

2. The sheeting shall be suitable for use on and shall adhere to the drum
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting 8. R9-9, R9-10, RO-11 and R9-11a Sidewalk Closed signs which

~

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locations they may be placed on every drum or spaced not
more than on every third drum. A minimum of three (3)
should be used at each location called for in the plans.

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P M
BALLAST tronsitions, ond other areas where specific directional relocated in @ TTC zone, the temporary facilities shall be

detectable and include accessibility features consistent with

idonce to drivers is necessary.
Qui Vv ! y the feotures present in the existing pedestrian focility.

1. Unbal lasted boses shall be large enough to hold up to 50 Ibs. of sond. 2. If used, the Direction Indicator Barricade should be used SHEET 8 OF 12

2. Where pedestrians with visual disabilities normally use the
closed sidewalk, a device that is detectable by a person
with a visual disability traveling with the aid of a long cane

This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into
35 Ibs (minimum) ond 50 Ibs (maximum). The ballast may be sand in one the intended travel lane.

§® Traffic
= Operations

DATE TIME
DOCUMENT NAME

DATE
FILE

to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicator Barricade shall consist of One-Direction

base, or other ballasting devices as approved by the Engineer. Stacking
of sandbags will be allowed, however height of sandbags above pavement
surface may not exceed 12 inches.

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs.
Built-in ballast can be constructed of an integral crumb rubber base or

Large Arrow (CW1-6) sign in the size shown with a black arrow

on a baockground of Type B or Type Cp Orange retroreflective sheeting
above o rail with Type A retroreflective sheeting in alternating 4"
white ond orange stripes sloping downword ot an angle of

45 degrees in the direction road users are to pass. Sheeting types
shal |l be as per DMS 8300.

shall be placed ocross the full width of the closed sidewalk.
Detectable pedestrian barricades similar to the one pictured
above, longitudinal channelizing devices, some concrete
barriers, and wood or chain link fencing with a continuous
detectable edging con satisfoctorily delineote o pedestrion
path.

Tape, rope, or plastic chain strung between devices are not

I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION

a solid rubber base. 4. Double orrows on the Direction Indicotor Barricade will not be A ! ©
3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. ?:::CT"D'E' ‘_":h”gf °°'PFI’!¥_"“+: Ihz desugn_T'_r:ndgrgs s the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved manufacturers are shown on the CWZTCD List. ricans wi isabilities Act Accessibility Guidelines

4, The ballast shall not be heavy objects, water, or ony material that
would become hazordous to motorists, pedestriaons, or workers when the
drum is struck by a vehicle.

5. When used in regions susceptible to freezing, drums shall have drainage

Bal last shall be as approved by the monufacturers instructions.

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements.

Worning lights shall not be attached to detectable pedestriaon
barricades.

Detectable pedestrian barricades may use 8" nominal

BC(8)-14

holes in the bottoms so that water will not collect ond freeze becoming bor:ll'icade_zai Is os s:gwn or;_BC(IO) Dljclavidgs ;TO'rf‘rheh‘rog FILE: be-14. don on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
a hozard when struck by a vehicle. ratl provides a smooth continuous rail sultable Tor han ©TxDOT November 2002 CoNT [sECT J08 HIGHWAY
6. Bal I0§1‘ shal | not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. REVISIONS 837136 001 517
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13
DIST COUNTY SHEET NQO.
9-07 8-14 HOU|  GALVESTON 19
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No warranty of any
ility for the conversion

Sur face

4, To be effective, the chevron should be visible

difficult to mointain. Locations of these devices shall be detailed else-

TxDOT assumes No responsi

The use of this standord is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

8" 1o 12" 8" to 12" 8" to 12" 8" to 12" 120 1. The chevron shall be a vertical rectangle with a
"—>| minimum size of 12 by 18 inches.
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
v . " vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
" > c 18 . N . . .
4 S 4" g Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See 24" | = See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .

45°z note 7 min g a5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
2 of an intersection. They shall be in line with portoble base. The requirement for self-righting channelizing devices must
° and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.

4" § Spacing should be such that the motorist always 3. Chonnelizing device§ on self:righ‘ring suppor ts sr'muld be used in work zone

S ' has three in view, until the change in alignment areas where channelizing devices are frequently impacted by erront vehicles

VP-1L » eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
©
£
5
o
M

depth

F1XED
(Rigid or self-righting)

6. Pavement surfaces shall be prepored in @ manner that ensures proper bonding
between the odhesives, the fixed mount bases and the pavement surface.
Adnesives shall be prepared ond applied according to the manufacturer’s
recommendat ions.

For Long Term Stationary use on tapers or
transitions on freeways and divided highways
self-righting chevrons may be used to supplement

Fixed Base w/ Approved Adnhesive 6
(Driveable Base, or Flexible
Support can be used)

Fixed Bose . . where in the plons. These devices shall conform to the TMUTCD ond the
w/ Approved Mount Rigid 36 for ot least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface Suppor't 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ N TES 7 7 I tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases 0s required by
. retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
== Self-righti . Departmental Material Specification DMS-8300, device spacing and al ignment.
18" [ -+ anting 42 minimum L ; ; irai
Suppor t = unless noted otherwise. The legend shall meet the 5. Portable boses shall be fabricated from virgin and/or recycled rubber. The
Y embedment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.

M plostic drums but not to replace plostic drums. 7. The installation ond removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. . surface discoloration or surface integrity. Driveable baoses shall not be
1. ¥er:1|ec_:al P°2?'§d (VP*s) are 'I’°”“°| ';’ ;Jse;if:ro channel ize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
raffic or divide opposing lanes of traffic.

B B . A . . Y . all application and removal procedures of fixed bases.
8" to 12 2. VP's may be used in daytime or nighttime situations.

|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive

DATE TIME
DOCUMENT NAME

DATE
FILE

doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
N Work Zones" for additional guidelines on the use of
24 VP's for drop-offs. M mom Suggested Mox imum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable Spacing of
min. of cuts odjacent to two-way two lane roadways. Stripes Ps%se*e%d Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and * % Devices
should always slope downward toward the travel Iane. * 10° 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset|Offset|0Offset| Taper | Tangent
speed roadways, may have more than 270 square inches 30 2| 150°] 165°| 180’ 30’ 60’
of retroreflective area focing traffic. WS - - - — -
5. Self-righting supports are available with portable base. 35 L= B0 205"| 225°) 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265 | 295’ | 320’ 40 80’
{CWZTCD). 25 250 | 495" g 25° g
6. Sheeting for the VP's shall be retroreflective Type A 50' n 540[ - 90[
e conforming to Departmental Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
., . unless noted otherwise. 55 550‘| 605'| 660" 55 110°
(Rigid or self-righting) 7. Where the height of reflective material on the vertical 0 L=WsS 500" | 660" 720° 50" TTE
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD)
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770'| 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 200 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880°| 960’ 80 160
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. Lol *9$J°p:rT 'e”‘J*’(’FST“;Jvew?;?:+;°“;‘dgff°f:- T
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S;P:';:Eed ‘s’pee:p‘:;PH) : = ° se :
on BC(7) when placed roughly parallel to the travel Ianes.
. . e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. ng Troff one Dividers (QTLD) are
gzrl’?ricleugionode\l/?c:s des;;rl1ed to convert @ sheeting meeting the requirements for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
. LCD along the full length of the device.
normal one-way roadway section to two-way
operation. OTLD's are used on temporary CHANNELIZING DEVICES AND
12" CW6-4 centerlines. The upward and downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Pane! traffic on either side of the divider. The
moo :'resd base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q back u’ro back adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements bosed on roadway speed ond barrier applicotion.
caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 . . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
<1 2. The OTLD may be used in combination with 42 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® o Tr;afgcn
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. . Il?ﬁv?signs
36" Portable, 3. Spacing between the OTLD shall not exceed 500 4. MWater ballosted systems used as borriers should not be used for a merging toper except in low speed (less than 45 MPH) ITexas Department of Transportation Standard
[Fixed or . feet. 42" VPs placed bet urban areas. When used on @ taper in o low speed urbon area, the taper shall be delineated and the taper length
Driveable Base ee .T , cones or VPs placed be :_'een . should be designed to optimize road user operations considering the available geometric conditions.
may be u::ed, the OTLD"s should not exceed 100 foot spacing. 5. When water ballaosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may De 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Depar tmental Maf?riol Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: bc-14.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cx: TxDOT
©7TxDOT November 2002 conT [secT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNEL IZING DEVICES OR BARRIERS s 3736l 001 | Fu 517
9-07 8-14 DIST COUNTY SHEET NO.
7-13 HOU GALVESTON 20
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a

- - - - divided highway shall be ROAD e 1. Wnhere positive redirectional
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same monner. RI-2 |~ 'AcED Ity | 620-6T capability is provided, drums
for details of the Type 3 Barricodes and o list of all materials _STATE__ moy be omitted
used in the construction of Type 3 Barricades. CONTRACTOR 2. Plastic cons'rr:JcHon fencin
2. Type 3 Barricodes shall be used ot each end of construction * moy be used with druns for 9
projects closed to all traffic. — !
safety as required in the plons.
downward in the direction toward which traffic must turn in detouring. 3. Vertical Panels on flexible support

3. Barricades extending ocross a roadway should have stripes that slope PRy
When both right aond left turns are provided, the chevron striping may z, may be substituted for drums when the

slope downward in both girecﬂons from the cen'ren: :_)f the barricade. g,"'f > : 2 Typ.icol shoulder width is less than 4 feet.
Where no turns are provided at a closed road striping should slope = 2, ; —= Plastic Drum 4, When the shoulder width is greater

downward in both directions toward the center of roadway. than 12 feet, steady-burn lights
’

4. Striping of roils, for the right side of the roadway, should slope PERSPECTIVE VIEW ; .
downward to the left. For the left side of the roadway, striping may be omitted if drums ore used.
should slope downword to the right. These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the are not required of the culvert widening.

barricade rails. The maximum height of letters and/or company |ogos on one-way roadway

used for identification shall be 1",

6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW — EGEND
clear zone is provided. Roadway (] L
7. Warning lights shall NOT be installed on barricades. . @ i
8. Where barricades require the use of weights to keep from turning over, -2 K <|D Plastic drum
the use of sondbogs with dry, cohesionless sond is recommended. The . . ‘H=H’ 55 g
sondbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 borricaodes ® » o - Plostic drum with steady burn Iight
maintain @ constant weight. Sond bags shall not be stacked in @ manner shal | be reflectorized orange and 10" 2y - CID or yellow warning reflector
that covers ony portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ _/\
Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides o e : n rn warning |ight
permitted. Sandbags should weigh a minimum of 35 Ibs ond o moximum of for two-woy troffic. R [Tl . Il M ] Q 2 é 2 Zre;J:TIZ: wo:l:in; Eef:gcfor
50h!bs.I Sar}dbagi s:otl)tl) be (modg of g.durgble mg'rte;rn):l ;htll'lr 'rec:rts) uponcI Barricade striping should slant I_J I_J I_J |_|_| : § 5
vehiculor impact. Rubber (such as tire inner tubes) shall not be use downward in the direction of detour. sol =
for sandbags. Sandbags shall only be placed along or upon the base e S %P % .
supports of the device and shall not be suspended above ground level g 2| » Ir_lgreoie nurberhz_:f DLOS;;Q df:mihon the
or hung with rope, wire, chains or other fasteners. 1. Si houl t i t ts ot a 7 foot . ca| g ] side of approaching traffic i1t The crown
9. Sheeting for barricades shall be retroreflective Type A conforming ' ;;g:ii:goﬁe?ggfr muzezge?no;nggg::gsn T::p[sxi);n: ghozl d bgo a 8’ max. length Type 3 Barricades € : N - width mgkes it necessary. (minimum of 2
to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet benind Type 3 Borricades <a|l © ond maximum of 4 drums)
2. Advance signing shall be os specified elsewhere in the plans. PLAN VIEW @ @
Barricades shall NOT PLAN VIEW
be used as a sign support.
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Minimum
SRy & & & a5 Ta1S GEVICE SHlLL NOT O USED O
a0 NN Sheet ing . CONES PROJECTS LET AFTER MARCH 2014,
6" 6" 7 inches.

DATE TIME
DOCUMENT NAME

DATE
FILE

orange = —r—
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL . { ;-
— wi ! e 2"
4’ min., 8 max. I 4"
I | orange 2"
3u-4 2" mox. 4.
. 3" min. T 2" 42" EDGEL INE
B white 6" min. 4
SN Az - 2" to 6" CHANNEL 1 ZER
© < 2" min.
T 28" min. 4" min. 3" min.
e IS4 in.
stiffener (Ll 4D & & & & & &4 28" 28"
[ . min. min. h
Flat rail . . .. . .
. .. . 1. This device is intended only for use in place of a vertical panel to
Stiffener moy be inside or outside of support, but no more thon — — channel ize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be allowed on one barricade. not infended to be used |'n +r0ns'|+ions or fapers.
_p: _p: 2. This device shall not be used to separate lanes of traffic (opposing
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker or otherwise) or warn of abjects.
FOR SKID OR POST TYPE BARRICADES 3. This device is bosed on a 42 inch, two-piece cone with an alternate
striping pattern: four 4 inch retroreflective bands, with an
" . . . approximate 2 inch gap between bonds. The color of the band should
Alternate Alternate GD 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
42" . .« . . £ white for right edgeline) for which the device is substituted or for
2" 2-piece cones sho.ll hov.e a minimum weight o which it supplements. The reflectorized bands shall be retroreflective
) . 30 Ibs. including base. Type A conforming to Deportmental Material Specification DMS-8300,
Approx. Drums, vertical panels or 42" cones Approx. (ID unless otherwise noted.
| 50 | at 50" maximum spacing | 50° 4, The base must weigh a minimum of 30 Ibs.
) | | | | ) T 1. Traffic cones and tubular markers shall be predominantly orange, and SHEET 10 OF 12
Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. %@ Traffic
or 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated = Oge;rgt.ions
barr icade ClD STOCKPILE barricade unit. Two-piece cones have a cone shaped body and a separate rubber base, I Texas Department of Transportation Standory
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
ClD height shown, in order to aid in retrieving the device.

o - - B q b FetieciIve. bonds ds shown dsove, The reflect ive bends. shol | hove.a spogi. saled BARRICADE AND CONSTRUCTION
On one-way roads Desirable 8;?;38313;: g?d meet the requirements of Departmental Moterial Specification CHANNEL lz l NG DEv l CES

downstream drums i i . . . . .
or barricode may be sfocl;gucl)zfé?gghon Channelizing devices parallel to traffic 5. 28" cones ond tubulor morkers aore generally suitable for short duration and
omitted here cleor zone should be used when stockpile is short-term stationory work os defined on BC(4). These should not be used
* within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. BC ( ] 0) - ] 4
<= 6. 42" two-piece cones, vertical ponels or drums ore suitable for all work zone
N - N N - N N - N N - N N durations. FILE: bc-14. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
=> 7. Cones or tubular markers used on each project should be of the same size ©TxDOT November 2002 CONT |sECT 408 HIGHWAY
ond shape. 007 oia 6371136] 001 FM 517
TRAFFIC CONTROL FOR MATERIAL STOCKPILES Bra > o e
713 HOU|  GALVESTON 21
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE TIME
DOCUMENT NAME

DATE
FILE

Temporory Flexible-Reflective

PART TA ATERIAL SPECIFICAT
Roadway Marker Tabs DE MENTAL MATERIAL SPECIFICATIONS

WORK ZONE PAVEMENT MARKINGS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200

TRAFFIC BUTTONS DMS-4300
GENERAL REMOVAL OF PAVEMENT MARKINGS

POXY A ADH -

1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPO ND ADHESIVES DMs-6100
existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T - — FERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
within the (SJ limits unless ofherwise stated in the plans. 2. The above shall not opply to detours in place for less than three . //%//f///////ﬁ/////%

2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i | PAVEMENT MARKINGS

P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE

3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, " 4 Yy ,1 } ROADWAY MARKER TAB,S DMS-8242
plans or specifications. so os not to leave a discernable marking. This shall be by any method - Adhesive pad

4, Pavement markings shall be installed in accordonce with the TMUTCD opproved by TxDOT Specificotion Item 677 for “Eliminoting Existing Height of sheeting A 1ist of prequalified reflective raised pavement morkers,

ond as shown on the plans. Pavement Markings ond Markers®. is usually more thon non-reflective traffic buttons, roadway marker tabs and other

. . 4. The removal of pavement markings moy require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List

5. When short term markings ore required on the plans, short term coating portions of the roadway as described in [tem 677. web address shown on BC(1).

morkings shall conform with the TMUTCD, the plans ond details as

shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be

successful on a particular type pavement may be used.

6. When staondard pavement markings are not in place ond the roadway 4 d STAPLES OR NAILS SHALL NOT BE USED TO SECURE

is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER

the beginning of the sections where passing is prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE

PASS WITH CARE signs at the beginning of sections where passing

is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
7. All work zone povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the

with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemarks

9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
directly in accordance with Item 677, “"ELIMINATING EXISTING PAVEMENT 2. T . . .
M \ H . Tabs detailed on this sheet are to be inspected and accepted by the

RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing normally required, however ot the option of the Engineer, either “"A"

on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or "B" below moy be imposed to assure quality before placement on the

roadway.

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

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment

Maoterial Specification DMS-4200 or DMS-4300. aond submit to the Construction Division, Materials and Pavement

Section to determine specification compliance.

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

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

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

1. Removable prefabricated pavement markings shall meet the requirements

of DMS-8241. run over the markers with the front ond rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
2. Non-removable prefabricated pavement morkings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
the requirements of DMS-8240. be lost or displaced as a result of this test.

3. Small design varionces may be noted between tab monufacturers.

MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See

1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP{7-1) for tab placement on seal coat work.
markings within the work Iimits.

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.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

distance of 300 feet during normal daylight hours ond 160 feet when 1. Raised pavement markers used as guidemorks shall be from the approved
illuninated by automobile low-beam headlights at night, unless sight product list, ond meet the requirements of DMS-4200.
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement morkers provided on @

project shall be of the same monufacturer.

4. Markings failing to meet this criteria within the first 30 days aofter
placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. 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 surfoce with white body).

SHEET 11 OF 12
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-14
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damaoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

PAVEMENT MARKING PATTERNS

10 to 12" Type II-A-A <:|

10 to 12" <;;| Type I1-A-A
i /\u _{nooonoo noooQoo
L} O O / ooa oo oo ooa
\ T Y|| ﬁ yoooDOOODOOODOOOTDOAODOOODOOODO
Yell
|:',> el low el low ':|1> Type I1-A-A

Type Y buttons
RAISED PAVEMENT MARKERS - PATTERN A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

<§:, Type 11-A-A <};.

& oony DOOODOOODOOODOOODOOOD
I —-& —— —— ooan OOAOOOD_ oo oo a a
|:',> " Yel low Ell> N— j
4 to 8 Type Y buttons ¢ to 8" Type I11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C

oOoDooopmooopmooopmooopnooonpnooopmooonmooonmooonooonn

<:| Type W bu-H'ons/ /Type I-C or II-C-R <ZI
<

WhHeL
—

ooo ooo ooo ooo ooo ooo
Type I-A

N Type Y buttons
omooobmoooOmooOoOOdOOOODOOOODOOOODOOOODOOODOOOOOOOD

opgooopmooopmooopmooopmooopmooopmooopmooopmooonooonn

/
E:> Yel low Type I-A/ Type Y buttons
- \hite —— —— — ooa ooag ooa ooao ooag ooo
|::> Yr Type W bu‘H'onS—\ Type 1-C or 1I-C-R
omooobmoooOdoooOdmoooOdodomooopdooomooomooondoooan

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement morkings.

RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<:| /Type [-C <:|
ooao

——— . /— ——— ——— ooao ooao ooo ooo ooo
White <;;| Type L1-A-A Type Y buttons
- oomooouogdoonooounooonooonoFonoooonooonooooomoooaO
/' o§>nooo ocoomooobmooomooononooomooomooonoooOdo0oOO0O
E:> — . — - YellOw — ooo ooo ooo ooo ooo ooo
E:> White ” E:>
Type I-C
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS
Prefabricoted morkings may be substituted for reflectorized pavement morkings.
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS
<:I Type I-C <:|
— — — — ooa oog ooa \ann ooa ooo

/
\
O
AN

oogooooan ooaQ OODOOODO ODOOO OOODOOODOOODOOOD
—— —— —— —— ooo ooo ooao
Yel low Type Y buttons Type II A A
—— —— —— —— ooo oo
oono

ooon OODOOODOOODO ODOOO OOODOOODOOODOOOD

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" = 3" Type II-A-A Type Y buttons
RAISED
DOUBLE SMISED e 12 Yo o o o o o o o\o o o/o o o
MARKERS TD O O o o o o oo o o o o o
NO-PASSING 4"
REFLECTORIZED ¥

. —
LINE ::;:'1‘52; 4 to 12 T*
Yel low

Type I-C, I-A or II-A-A

Type W or Y buttons

RAISED
SOLID EDGE LINE PAVEMENT O o o oObo o oo o o o o o o
MARKERS
LINES OR SINGLE 60" + 3"
NO-PASSING LINE
q" White or Yel low
Type I-C T W buttons
y — 60" + 3" ype utto
WIDE v 120 LD% 0 oo oo oo ofo oo o
L INE VARKERS FTO oo ooooo0om0noo0o0a0o
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
OR CHANNELIZING LINE USED TO ::;:’:E:;
DISCOURAGE LANE CHANGING.) wh i te
Type I-C or II_A_A\:‘
RAISED o o o o o o o o
CENTER PAVEMENT : ’
MARKERS  fe— 10" —>fe 30° >| 22
L INE
OR

LANE REFLECTORIZED 40" + 1" ——

PAVEMENT = \/U 7
L INE MARK INGS 10" — 30" ] White or Yellow
Type I-C or II1-A-A
(when required)

raisep O o o o = = 0 o °
PAVEMENT 3 9’ /
MARKERS

AUXILIARY Type I-C or 11-C-R

OR

BROKEN
LINES

LANEDROP 8"
LINE RAISED [ ] [ ] [ ] * [ ]

PAVEMENT

MARKERS 3 9

REMOVABLE MARK INGS 5+ 6"

WITH RAISED
PAVEMENT MARKERS e 10r =k 30" |
Raised Pavement Markers

1

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

20" + 1’

Centerline only - not to be used on edge |ines

SHEET 12 OF 12
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement markers used as standard
pavement markings shall be from the approved
products |ist ond meet the requirements of

— ;\ e — ooo ooo ooo nun\ ooo ooo
White Item 672 "RAISED PAVEMENT MARKERS. "
':‘|> '3:> Type 1-C BC(]Z)-]4

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-14. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT

Prefaobricated morkings may be substituted for reflectorized pavement markings. ©7TxD0T February 1998 CONT | sECT JoB HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

See note 1)

less

x for 50 mph or

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" x 24"

3x for over 50 mph

Shoul der

END
ROAD WORK

-~ G202

48" X 24"

v
@
g| <
3 X
a o
&S| sa
v da
I<
©
Q
. 8
b.E v
L]
= v
L
[}
=
m

D

.0

Shou l der
Shou |l der

See note 1)

w
CW20-1D \A
48" X 48"

(F lags-
See note 1)

CW1-6aT
36" X 36"

Shoul der

[ ]
%

B

Min.

172 L

P

(See note T7)

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

END
ROAD WORK

G20-2
48" X 24"

SlsEerwSEEEE

Shoul der

200’
Approx.

Work Space

B

1/72 L
Min.

4

END
ROAD WORK

G20-2
48" X 24"

CW1-4R
48" X 48"

R XX | cowis-e

MPH | 24" X 24"
(See note 2) A

CW1-6aT
36" X 36"
(See note 2) A

CW1-4L
48" X 48"

XX |cwis-1e

24" X 24"
MPH (See note 2)A

CW20-5TR
48" X 48"

LEGEND

|e====| Type 3 Borricade ® 8 |Chonnelizing Devices
Truck Mounted
I3 |Heovy Work venicie | @R |xfenuator (TvA)
£ |Trailer Mounted Portable Changeable
S Flashing Arrow Board Message Sign (PCMS)
- |sign <o |roffic Fiow
<:>\ Flag [L() F lagger
Minimum Suggested Maximum| .. .
Desirable Spacing of M'gl'mum Suggested
Posted[Formulo[  Toper Lengths Channel 1zing Somcing |Longitudinal
p;?d * ¥ Devices puxl 9 |Butfer space
10" KB 12" on a on o . "B"
Offset|Offset|Offset|] Taper | Tangent Distance
30 2| 1507 165°| 180" 30° 60’ 120° 90’
35 L=% 205'| 225' | 245'| 35° 70° | 160 120"
40 265°| 295°| 320° 40 80° 240" 155°
45 450 | 495 | 540 457 90 320° 195°
50 500‘| 550'| 600’ 50 100° 400 240°
55 L=WS 550°| 605'| 660’ 55 110° 500 2957
60 600’ | 660 | 720 60’ 120° 600 350"
65 650°| 715°| 7807 65’ 1307 700 410’
70 700’ | 770" | 840" 70° 140" 800 4757
75 750 | 825'| 900 75 150° 900" 540

% Conventional Roads Only
¥¢ Taper lengths have been rounded off.

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

TYPICAL USAGE

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

GENERAL NOTES

1. Flags attoched to signs where shown are REQUIRED.

2. All traoffic control devices illustrated are REQUIRED, except those denoted
with the triangle symbol may be omitted when stated elsewhere in the plaons,
or for routine maintenance work, when approved by the Engineer.

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4. A Shadow Vehicle with a TMA should be used onytime it con be positioned
30 to 100 feet in advonce of the orea of crew exposure without adversely
affecting the performance or quality of the work. If workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA,

5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect wider work spaces.

TCP_(1-4q)

6. If this TCP is used for a left lone closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
center |ine where needed to protect the work space from opposing traffic with
the orrow panel ploced in the closed lane near the end of the merging taper.

TCP (1-4b)

7. Where traffic is directed over a yellow centerline, channelizing devices
which separote two-way troffic should be spaced on topers ot 20° or 15°
if posted speeds ore 35 mph or slower, and for tongent sections, at 1/2S
where S is the speed in mph. This tighter device spocing is intended
for the areas of conflicting markings, not the entire work zone.

‘;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

(1-4b)
TCP(1-4)-18
CW20-1D FILE: tcpl-4-18.dgn ON: [ex: [ow: [ex:
ONE LANE CLOSED TWO LANES CLOSED 4g" X 48" ©T00T__Decerber 1565 el e o
See ﬁofe 1 2-94 4-98
8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 HOU GALVESTON 24
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

Type 3 Barricade B @ |Channelizing Devices

Truck Mounted

cZzzz=2
‘ ‘ [0 [Heovy Work venicie | @ |atienuator (Tva)
— Trailer Mounted Portable Changeable
‘ ‘ - @ Flashing Arrow Board @ Message Sign (PCMS)
Cw20-1D
48" x 48" x - 2 |sign <p |rroffic Fiow
(Flags-
S te 1) i
ee note -~ ROAD WORK D\ [Froo 0O |Fiagger
. L Minimum T
[} (7} L v G20-2 A Suggested Maximum| o .
g g © © " " Desirable Spacing of . Suggested
3 < b < b VAN 4 > 3 END © 0 48" X 24 Psose-re%d Formula Taper Lengths Channelizing Spsolcgilg Longgiqrudinal
2 2 ROAD WORK 3 3 "* X% Devices 29" |Buffer Space
_ m n c < 10" [KH 12° Oon a Oon a 1 "B"
‘j‘g?°x'33-- 620-2 2 2 offsetlorfsetlorrset] Taper |Tangent |DiSTO™ce
(Flogs- 48" X 24" 30 2| 150°| 165" | 180’ 30° 60’ 120 90’
See note 1) B 35 |- g_s 205'| 225° | 245°| 35 70° | 160° 120°
T 40 265°| 295 | 320" 40' 80" 240’ 1557
;ﬁ)g 30" X 12" = 45 450°| 495°| 540 45° 90’ 320’ 1957
-|= ‘ ‘ (See note 4) | 50 500’ | 550'| 600’ 50° 100 400’ 240’
52 - | N 55 L=WS 550°| 605'| 660’ 55° 110' 500 2957
s .. 60 600’ | 660'| 720’ 60" 120’ 600" 350°
=2 4 x l@ 65 650'| 715°| 780’ 65" 130 700’ 4107
b 5 rs RY o ] 70 700°| 770’ | 840’ 70 140’ 800" 475"
5[« .. S 5 75 750°| 825'| 900" 75’ 150 900’ 540
it . e CW1-6aT % Conventional Roads Only
36" X 36" L - X% Taper lengths have been rounded off.
[ \-l-: ~ L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
[ ] .
. . L oo o 5 Ty TYPICAL USAGE
Sr_mdow Vehicle - —r= 8 ™ 8 & MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
with TMA ond olZ a (See note 8) » < CW1-4R DURATION STATIONARY | TERM STATIONARY STATIONARY
high intensity My=s v — 48" X 48"
rotating, flashing, L] ¥ x v v
oscillating or | |. 5 i XX
strobe |ights. =
(See notes 5 & 6) I | MPH g\g}})—(l;“ GENERAL NOTES
L [ ] 1. Flags attached to signs where shown, are REQUIRED.
- L) 2. All traffic control devices illustrated are REQUIRED, except those denoted
- 8 with the triangle symbol may be omitted when stated elsewhere in the plans,
[ ] @ : Fe g or for routine maintenance work, when approved by the Engineer.
. - Q= wn 3. The downstream taper is optional. When used, it should be 100 feet minimum
L J 4 = X length per Iane.
‘. @ 0 G 5 4. For short term applications, when post mounted signs are not used, the distance
= 1 -
‘ ¢. : Shadow Vehicle th\ Il:'elg:rl]g moy be shown on the sign face rather than on a CW16-3aP supplemental
TMA high intensit — .
.0 = rgmg?gg, I?Iaéaiﬁzfl Y [ ] 5. A Shadow Vehicle with a TMA should be used onytime it con be positioned
oscillating or strobe ™ m 30 to 100 feet in advance of the area of crew exposure without adversely affecting
b3 lights. (See notes 5 & 6) Py CWl—GoT K the performance or quality of the work. If workers are no longer present but road
° . i 36" X 36 or work conditions require the traffic control to remain in place, Type 3
s (e ~ Barricades or other channelizing devices may be substituted for the Shadow
Y e S Vehicle and TMA.
° - 6. Additional Shadow Vehicles with TMAs may be positioned in each closed
lone, on the shoulder or off the paved surfoce, next to those shown in order
x O to protect a wider work space.
G."““ TCP (2-4q)
DY 7. If this TCP is used for o left lane closure, CW20-5TL "LEFT LANE CLOSED"signs
. Cwl""— N shal |l be used ond channelizing devices shall be placed on the centerline to
L Py 48" X 48 protect the work space from opposing traffic with the arrow board placed in the
CW16-3aP Py - XX closed lane near the end of the merging taper.
30" X 12" Cwi13-1P
>< (See note 4) . B MPH | 547y 24+ |JICP_(2-4b)
1‘ ™ 8. For shorter durations where traffic is directed over a yellow centerline,
¢ | x channelizing devices which separate two-way traffic should be spaced on tapers
* at 20° or 15" if posted speeds are 35 mph or slower, and for tangent sections, at
- 1/2(S) where S is the speed in mph. This tighter devices spocing is intended for
= the area of conflicting maorkings, not the entire work zone.
END
o L s s — - ® Traffic
ROAD WORK 8 5 END 5 § |- CH20-STR =t Opacations
620-2 3 c c G ‘G’ 3 ROAD WORK 3 0 @ G G 3 > I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
48" X 24 o o o K CW16-3aP
’ b fat % 24 @ i 30" X 12"
trzo-10 . isee TRAFFIC CONTROL PLAN
(Flogs-
See mote 1) LANE CLOSURES ON MULTILANE
TCP (2-4q) TCP (2-4b) TCP(2-4)-18
FILE:  top2-4-18.dgn ON: [ex: [ow: [ex:
ONE LANE CLOSE D Two LANE S CLOSED < Ste 1) ©1xDOT December 1985 conT [sEcT 408 HIGHWAY
ee
8-95 3-03 REVISIONS 6371/ 36 001 FM 517
1-97 2-12 DIST COUNTY SHEET NO.
4-98 2-18 HOU GALVESTON 2>
Lo ]




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

Type 3 Barricade B B |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

END CW20-1D
ROAD WORK 48" x 48"

(F lags-
G20-2 See note 1)

48" X 24"

END
ROAD WORK

620-2
— = 48" X 24"

4

CW20-1D
48" X 48"
(Flags-

See note 1)

Shoul der
<o
<

Shoul der

Sign Traffic Flow

ol |
SNED Y

Flag F laogger

less

Minimum Suggested Maximum
Desirable Spacing of
Posted| Formula Toper Lengths Channel izing

Speed * % Devices

* n T T X
10 11 12 On a Oon a Distance
offset|offset/offset| Taper | Tangent |’

- 30 | 1507 165°| 180°] 30 60’ | 120' 90
35 |- X5 [205'| 225 | 245 35 70° | 160 1207
‘ ‘ 20 2657] 295'| 320°| 40’ 80’ | 240 155"

75 250°| 495'| 540°| 45 90" | 320° 195"
50 500°] 550°] 600°| 50" | 100° | 400 240"
55 550°] 605°| 660°| 55° | 110° | 500 295
60 600" | 660°| 720°| 60° | 120° | 600 350"
65 650'| 715'| 780'| 65’ | 130° | 700 210’
70 700°| 770°| 840'| 70" | 140’ | 800 475"
75 750°| 825°] 900°| 75° | 150° | 900" 540

% Conventional Roads Only

%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)

Mini
'sni'g‘:m Suggested
. Longitudinal
Sp?anq Buffer Space
g

Shou | der
<
<
&>
&>
Shou |l der

CW16-3aP
30" x 12"

CW1-6aT ’
36" X 36"
x
o I
CW1-4R
48" X 48"

) CW13-1P )()(
24" X 24" MPH

Shadow Vehicle wi+h—«’/’/////’/////

TMA and high intensity
x rotating, flashing,
oscillating or strobe
lights. (See notes 3 & 4)

Pavement
Markings

3x for over 50 MPH

X for 50 MPH or

100°
Approx.A

B

Shadow Vehicle with
TMA and high
intensity rotating,
flashing,
oscillating

or strobe Ilights.
(See notes 3 & 4)

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

A v

1/2 L

Work Space
spacing

MOBILE

devices at

20°

200 Approx.

GENERAL NOTES

1. Flags attoched to signs where shown, are REQUIRED.

2. All traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenonce work, when approved by the Engineer.

3. A Shadow Vehicle with a TMA should be used anytime it con be
positioned 30 to 100 feet in advance of the area of crew eposure
without adversely affecting the performonce or quality of the work
[f workers are no longer present but road or work conditions
require the traffic control to remain in place, Type 3 Barricades or other
channelizing devices may be substitutued for the Shadow Vehicle and TMA.

4, Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space.

5. The downstream taper is optional. When used, it should be 100 feet
approximately per lane, with channelizing devices spaced at 20 feet.

30°

Pavement
Markings

Min
Work Space

B

CW1-6aT
36" X 36"

1/2 L Min,

TCP (2-5q)

x 6. If this TCP is used for a left lane closure, CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
CW1-4L centerline to protect the work space from opposing traffic, with the
48" X 48" arrow board placed in the closed lane near the end of the merging

. X X taper.

MPH CW13-1P
@ 4 24" X 24" TCP (2-5b)
& | < 7. Conflicting pavement markings shall be removed for long-term projects.

L

CW20-5TR
48" X 48"

CW16-3aP
30" x 12"

END | =
ROAD WORK

G20-2 B Traffic
48" X 24" ;’ Operations
CW20-5TR I Texas Department of Transportation s",;",’,ﬁ,’gi’d

AR YA

Shoulder
Shou | der
Shoul der
Shoul der

48" X 48"

) omre-3ap. TRAFFIC CONTROL PLAN
x ot LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

END
CW20-1D ROAD WORK

48" X 48" G20-2
(Flags- 48" X 24"
See note 1)

TCP (2-5q) TCP (2-5b)

TCP(2-5)-18

FILE: tcp2-5-18. dgn CKs Dw: CKs
43" x 4g" p g | | [

ONE LANE CLOSED TWO LANES CLOSED

(F logs- ©7TxD0T  December 1985 CONT |sECT 408 HIGHWAY
See note 1) 8-95 2-12 REVISIONS 6371| 36 001 FM 517

1-97 3-03 DIsT COUNTY SHEET NO.

4-98 2-18 HOU GALVESTON 26
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LEGEND

* | Trail vehicle
ARROW BOARD DISPLAY

No warranty of any

TxDOT assumes no responsibility for the conversion

Shou lder % % | Shadow Vehicle
X VEHICLE = | WORK
P i % % ¥ | Work Vehicle RIGHT Directional
o venicle Lo venicle &G CONVOY | ™ |coNVOY ' 2 _{ Riont Direct!
Heavy Work Vehicle LEFT Directional
_ _ JE— o —_— _ e JE— Cw21-10cT CW21-10aT I:IIE
<5 e x e eox e @ | oo ety | | Dowle Arrow
1 r] [
0. <:I Traffic Flow [?] CeUTION (Alternating
:[D* E| :B** % % % ] E> eccce o Diamond or 4 Corner Flash)
- _ prdi - — TYPICAL USAGE
E> X VEHICLE][D MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM
CONVOY N DURATION | STATIONARY |TERM STATIONARY| STATIONARY
See Note 9 and Forward Focing © ¥
Trai1/Shadow Vehicle A Shou | der Arrow Board N
" GENERAL NOTES
| 1500’ + Approx. ! 120’ -200’ Approx. ! ! 120° -200° Approx. ! 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
See note 8 See note 8 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRA“./SHADOW VEHlCLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
TCP (3_ 1 G) with RIGHT Directional and/or TRAIL VEHICLE are required based on prevailing roadway conditions,
display Flashing Arrow Board traffic volume, and sight distance restrictions.

UNDIVIDED MULT ILANE ROADWAY 2. The use of amber high intensity rotating, flashing, oscilloting, or strobe I|ights

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

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

strobe |ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work Vehicle 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE ond TRAIL VEHICLE
with strobes .
are required.

See note 9 and 120’ -200° 120 -200° 1500’ + Approx. . . L.
Trail/Shadow Vehicle B Lead venicle Approx. Approx. See note 8 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boords shall be Type B or Type C as per the Barricode ond

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

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

7. When work convoys must change lanes, the TRAIL VEHICLE should change lones first to
shadow the other convoy vehicles.

\ N\ /
A T Aéﬁ]@ _
EI-@I:D/* ;V-@E@H iy \\k\iﬂ% T

A\ \ [ see note 9 onc 4\ 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
Forward

| 1500° + Approx | 120 -200° | depending on sight distance restrictions. Motorists approaching the work convoy

Trail/Shadow Vehicle A ] ’
I T ADDFOX 1 Foct should be able to see the TRAIL VEH[CI__E in 1'|m? to slow down and/or change lanes as
See note 8 PP ) Alc’llc’:é\rf‘lgBOGI’d they approoch the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY"™ (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO'WAY ROADWAY WI TH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

FILE: DOCUMENT NAME

DATE: DATE TIME

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

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and

Trail/Shadow Vehicle B Work Vehicle pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the
with strobes X VEHICLE WORK rearmost protection vehicle.
A A convoy | ™ |convoy
CW21-10cT Cw21-10aT
/ <;| 72" X 36" 60" X 36"
h —_— — — %@ Traffic
@ * @ * % | [ 0 .o. .o. 0 ® Red Reflective = 0%6:"_51’!’0"5
i *ee” %o |OR White Reflective I Texas Department of Transportation Stamdond

———————————————————————— X(———————- el TRAFFIC CONTROL PLAN
| oo wooree | 1por 200 | I Leog venicle . MOBILE OPERATIONS
| | N B S VAN UNDIVIDED HIGHWAYS

See note 8 Approx. I Approx.

(HEIGHT OF TMA}

] o TCP(3-1)-13
TCP (3-1¢) TRA l L/SHADOW VEH l CL E B l (WIDTH OF TMA} ! FILE: tcp3-1.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
. . ©7TxDOT  December 1985 CconT [secT JoB HIGHWAY
Two = WAY ROADWAY w I T HOU T PAVE D SHOUL DERS wi *hi nF ICisUhTIIrz)gN Adrirsoprll QB;Grd STR I P I NG FOR TMA 2.9 498 REVISIONS 6::,1 36 COO:)N:, FMS,::;,NO.
T " HOU|  GALVESTON 27
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No warranty of any

TxDOT assumes no responsibility for the conversion

LEGEND
Improved Shoulder X VEHlCLE OR WORK % | Trail vehicl
rai enhicle
See Trail/Shadow Vehicle A Forward Facing Lead Vehicle CONVOY CONVOY ARROW BOARD DISPLAY
and Note 9 Arrow Boards \ with strobes W21 T00T WaioToaT % % | Shadow Vehicle
—— o

RIGHT Directional

LEFT Directional

y - M _<:I ]:E_ e e e 72" X 36" 60" X 36" % ¥ ¥ | work vehicle
:B E |:‘|> ® |:[[]j Heavy Work Vehicle

o000 00 ..
* * % * % % Improved Shoulder o’ ~N Truck Mounted

Double Arrow

0] 2] 144

Attenuator (TMA)
. CAUTION (Alternating
Traffic Flow .
| 1500 + Approx. | 120" -200° 120’ -200° Wix vericLe][D G:' Diomond or 4 Corner Flash)
! See note 8 I See note 8 See note 8 CONVOY ;;
_ TYPICAL USAGE
TCP (3-3q) . VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Two LANE HIGHWAY WI TH PAVED SHOULDERS ™M DURATION | STATIONARY [TERM STATIONARY| STATIONARY
J
(WORK ON TRAVEL LANE) TRAIL/SHADOW VEHICLE A
GENERAL NOTES
with RIGHT Directional display
- - -V /T Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
See Trail/Shadow Vehicle B Forward Facing Lead Vehicle Forward Facing vehicle must have an orrow board. For divided roadways, the arrow board on the
and Note 9 Arrow Board with strobes Arrow Board WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on
_— ° B — ° e ° B — ! —_— —_— prevailing roodway conditions, traffic volume, ond sight distonce restrictions.
N\ E I 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights
|::> @ j@ >A- :D X VEHICLE OR WORK on vehicles are required. Blue high in-re;wsi-ry ro-ra:ring, flashin;_J, oscillating, or
CONVOY CONVOY strobe 1ights when mounted on the driver’s side of the vehicle may be operated
* * ¥ * ¥ % simultaneously with the omber beocons or strobe lights.
— ] CW21-10cT CW21-100aT 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE, ADVANCE WARNING
72" X 36" 60" X 36" and TRAIL VEHICLE are required.
| 1500 + Approx. | 120’ -200° 120’ -200° 4. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity
l and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
! See note 8 See note 8 See note 8 e o, ‘ ‘ DMS 8300, TygelA_
TCP (3'3b) oo oo OR R R 5. Flashing arrow boards shall be Type B or Type C as per the Borricode and
= = N Construction (BC) standards. The board shall be controlled from inside the
vehicle.
TWO LANE HIGHWAY WI THOUT PAVED SHOULDERS )‘(VEH|CLE I| 6. Each vehicle shall have two-way radio communication capability.
. 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes
(WORK ON TRAVEL LANE) CONVOY . first to shadow the other convoy vehicles.
\ © 8. Vehicle spacing between the TRAIL VEHICLE aond the SHADOW VEHICLE will vary
See Advance . . ._ . depending on sight distance restrictions. Motorists approoching the convoy
Worning 1500° - Approx. 400 1207 -200 N should be able to see the TRAIL VEHICLE in time to slow down and/or change
See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE. Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE and vehicle spocing between WORK VEHICLE and LEAD

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

Vehicle
\ TRAIL/SHADOW VEHICLE B | o X VEHICLE CONVOY (CW21-10GT) or WORK CONVOY (CW21-10aT) signs shall be used on

[
TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diamond
Shoul der m Shoul der with Flashing Arrow Board shaped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10bT) signs may be

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

in Caution Mode used where adequate mounting space exists. When used, the X VEHICLE CONVOY
sign shall have the number of the convoy vehicles displayed on the sign in
the number designation "X" location. The X VEHICLE CONVOY sign shall not be
|::> used on the SHADOW VEHICLE if a TRAIL VEHICLE is used.
] 10.For divided highways with two or three laones in one direction, the appropriate
B - o« T x| *x¥x - CW20-5bTL LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE
|::> L 72" X 36 CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
eocoe o (See note 14) option, a portable chongeable message sign (PCMS) or truck mounted changeable
T e | message sign (TMCMS) with @ minimum character height of 12", and displaying the
See Trail/SHADOW Vehicle A \ C same legend may be substituted for these signs. An appropriate directional arrow
Shoulder and note 9 A / Shoulder i display, simulating the size and legibility of the flashing arrow boord may be
v‘“ LEFT LANE used in the second phase of the PCMS/TMCMS message. When this is done,

3
\i&qy“‘ CLOSED N the arrow board will not be required on the Advance Warning Vehicle.
< © 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
TCP (3'3C) + Vehicle.
" 12.For divided highways with three or four lanes in each direction, use TCP(3-2).
DIVIDED MULTILANE HIGHWAY 13.Stondard diamond shape versions of the CW20-5 series signs may be used as an
option if the rectangulor signs shown are not available.
14, The Advance Warning Vehicle may straddle the edgeline when Shoulder width makes

ADVANCE WARNING i+ necessary.
D T T ——— 15.0n two-lane two-way roadways, the work and protection vehicles should pul | over
VEHICLE periodically to allow motor vehicle traffic to pass. If motorists are not
allowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
J the bock of the rearmost protection vehicle.
Shou | der
Forward Facing Lead Vehicle Red Reflective ® Traffic
Arrow Boards with strobes — . ) g Operations
White Reflective . Division
- - - - - - I Texas Department of Transportation Standard
; , , TRAFF IC CONTROL PLAN
o []

MOBILE OPERATIONS
RAISED PAVEMENT
MARKER INSTALLATION/

A4
[€=]
&

W)

(=

I 0] — .
] — © o ° —_ - - 45° +!
* See Trail/Shadow Vehicle B ; * % * %%
and note 9

(HEIGHT OF TMA)

FILE: DOCUMENT NAME

DATE: DATE TIME

Shou | der | o | TCPR‘E3m- ;?L- l 4
1500° + Approx.. | 120’ -200° 120" -200° | (WIDTH OF TMA) !
f See note 8 ™ "See note 8 | See note 8 FCBE: tcp3-3. dgn on: TxDOT [ex: TxDOT [ow: TxDOT [e: TxDOT
TxDOT  September 1987 CONT |SECT JoB HIGHWAY
TCP (3-3d) STRIPING FOR TMA 204 agp 637136 o0 FN 517
UNDIVIDED MULTILANE HIGHWAY o 1o orsT comTy SHEET RO,
1-97 7-14 HOU GALVESTON 28
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Shadow Vehicle

With Attenuator

and Arrow Board LEGEND

(See note 2 and 5)—\ / % | Trail vehic
rai ehicle

% % | Shadow Vehicle

<’;|
& * % % | Work Vehicle
<7;' EIIE Heavy Work Vehicle

Al Truck Mounted
Attenuator (TMA)

CW20-1D

ARROW BOARD DISPLAY

Shadow Vehicle
With Attenuator
and Arrow Board
(See note 2 and 5)

RIGHT Directional

LEFT Directional

Double Arrow

- |7 {1

<:| Traoffic Flow [ ] m| Chonnelizing Devices
—_ E:> — — —_ —_ — — Minimum Ssuggested Moximum| .. .
E:> Desirable Spacing ofI Mnsn_nmum Suggested
_ _ | _ 1 _ _ | F’S°5*%d Formula|  Taper Lengths Channelizing S o |Longitudinal
E‘,> 30’ \ p;e * % Devices pac):(n 9 |Burfer Space
7 10 n' 12° on a on o ; "B"
Min. Of fset|Offset|0ffset| Taper | Tangent Distance
30 30’ 30 2| 150165 180 30 60’ 120° 90’
"y k
- Min. Min. X Work Space 35 L:% 205" | 225'| 245'| 35 70" | 160 120"
X Work Space N0 40 265'] 295°[ 320°| _40° 80~ | 240° 155
45 450’ | 495’ | 540’ 45" 90’ 3207 195°
TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR 0 soo']ssoleoo] S0 | oo’ | 400 | zdo
CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS ] LW e e
65 650'| 715'| 780' 65 130° 700° 410
70 700'| 770'| 840’ 70° 140 800’ 475’
Work Space 75 750° | 825°| 900 75’ 150 900’ 540
L300 eyt —Shadow Vehicle % Conventional Roads Only
Min. Cw20-1D With Attenuator ¥¥ Taper lengths have been rounded off.
‘ ‘ 48" Xx 48 and Arrow Board L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH}
(See note 2 and 5)
<33 TYPICAL USAGE
LI D - N J— — N — — — MOBILE SHORT | SHORT TERM| INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY| STATIONARY
J— JE— Shadow Vehicle — J— J— N N
With Attenuator

- and Arrow Board
= (See note 2 and 5)

<
— — 7

<

El

Z GENERAL NOTES

—_— 1. This traffic control plan is for use on conventional roads posted
at 45 mph or less and is intended for mobile operations that move
- - continuously or intermittently (stopping up to approximately 15
minutes) such as short-line striping and in-lane rumble strips.
When activities are onticipated to take longer amounts of time or

-
>
v
o>

30° traffic conditions warrant, a short durgtion or short-term stationary
wyn o traffic control plan should be used.
I
Work Space 2. A Truck Mounted Attenuator shall be used on Shodow Vehicle.Striping

on the back panel of all truck mounted attenuators shall be 8" red
ond white reflective sheeting ploced in an inverted "V" design.
Reflective sheeting shall meet or exceed the reflectivity and color
requirements of departmental material specification DMS-8300, Type A.

CW20-1D

TYPICAL TRAFFIC CONTROL FOR 48" x 48"
OUTSIDE LANE MARKINGS

TYPICAL TRAFFIC CONTROL FOR
INSIDE LANE MARKINGS

3. All traffic control devices shall be in accordance with the "Texas

Manual on Uniform Traffic Control Devices” (TMUTCD), latest edition.
CW20-1D 4. The use of yellow rotating beacons or strobe Iights on vehicles are
48" X 48" required. Blue high intensity rotating, flashing, oscillating or

strobe |ights when mounted on the drivers side of the vehicle may
be operated simultaneously with the amber beacons or strobe |ights.

Work Space "X — Shadow Vehicle
ith A+t + . o .
30’ gr'jd Arroinggogz 5. Flashing arrow board shal |l be used on Shadow Vehicle. Flashing arrow
M. (See note 2 and 5) board shall be Type B or Type C as per BC Standards. The arrow

board operation shall be controlled from inside the truck.

E— = S— — — — ® Traffic
P Red Reflective g Operations

White Reflective Division

CW20-1D
I Texas Department of Transportation Standard

48" X 48"

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS FOR
ISOLATED WORK AREAS

FILE: DOCUMENT NAME

DATE: DATE TIME

(HEIGHT OF TMA)

Shadow Vehicle "y 30°
Bna Arrow Board Min 3 UNDIVIDED HIGHWAYS
I wy (See note 2 and 5) Work Space e | TCP (3-4) _ ] 3
(WIDTH OF TMA) I FILE: tcp3-4. dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA ©rwdor e sco;.;l s_.:: ;:I F:"G";A;.,
LEFT TURN LANE MARKINGS CENTER LANE MARKINGS s
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No warranty of any

TxDOT assumes no responsibility for the conversion

| DEPARTMENTAL MATERIAL SPECIFICATIONS

PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY (REMOVABLE) PREFABRICATED PAVEMENT MARKINGS | DMS-8241
cws-11 SIGN FACE MATERIALS DMS-8300

X
| | COLOR USAGE SHEETING MATERIAL
*See Table 1 ORANGE BACKGROUND TYPE BFL OR TYPE CFLSHEETING

BLACK LEGEND & BORDERS | ACRYLIC NON-REFLECTIVE SHEETING

| | GENERAL NOTES

1. If spalling or holes occur, ROUGH ROAD (CW8-8) signs should be placed in
advance of the condition and be repeated every two miles where the
condition persists.

Area where Edge Area where Edge
Condition exists Condition exists

Table 1 condition and repeated every mile. Signs installed along the uneven
lane condition may be supplemented with the NEXT XX MILES (CW7-3aP)
plaque or Advisory Speed (CW13-1P) plaque.

| | % See 2. UNEVEN LANES (CW8-11) signs shall be installed in odvance of the

3. NO CENTER LINE (CW8-12) signs and temporary pavement markings as per the
WZ (STPM) stondard shall be installed if yellow centerlines separaoting two
way traffic are obscured or obliterated. Repeat NO CENTER LINE signs
every two miles where the center |ine markings are not in place. The signs
ond markings shall remain in place until permanent pavement markings are
instal led.

X "X" distonce X "X dist
(See Note 4) | sTance 4, Signs shall be spaced at the distances recommended as per BC standards.

(See Note 4)
5. Additional signs may be required as directed by the Engineer. Signs shall

*See Table 1 remain in place until final surface is opplied. Signs shall be considered
== -2 JL\ subsidiory to Item 502 "BARRICADES, SIGNS AND TRAFFIC HANDLING. "

6. Signs shall be fabricated and mounted on supports as shown on the BC
i i i standards and/or listed on the "Compliant Work Zone Traffic Control Devices”

list.

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

cwa-11 8. All signs shall be constructed in accordance with the details found in

UNEVEN LANES CWB11 UNEVEN LANES the "Standard Highway Sign Designs for Texas," latest edition.
TWO LANE CONVENTIONAL ROAD FOUR LANE CONVENTIONAL ROAD TABLE 1

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

Edge Condition Edge Height (D) % Warning Devices
==
B | | Less than or equal to:
14" (maximum-planing) Sign: CW8-11
@ 12" (typical-overlay)
////l ;:
X | f D Distance "D" may be a maximum of 1 1/4 " for planing
cws-12 //////// operations and 2" for overlay operations if uneven
lanes with edge condition 1 are open to traffic
after work operations cease.
"X" distance

(See Note 4) | @ >3

%z _“
7, D .
[ . Less than or equal to 3" Sign: Cw8-11
Condition exists

Area missing Center Area where Edge

| Line markings
|
% See Table 1
1 @ 0" to 374"
i
| . D Distance "D" may be g maoximum of 3" if uneven lanes
| with edge condition 2 or 3 are open to traffic after
12 work operations cease. Uneven lanes should not be
open to traffic when "D" is greater than 3".
I Notched Wedge Joint
| gco Traffic
vision”
X X “x* distance TRAFF [C CONTROL DURING PLANING, I Texas Department of Transportation Standard
(See Note 4) OVERLAY AND LEVEL ING OPERATIONS
i erarce | ARE SHOWN ELSEWHERE IN THE PLANS.
X (See Note 4) - =8 SIGNING FOR
MINIMUM WARNING SIGN SIZE UNEVEN LANES
G G | @ A Conventional roads 36" x 36"
w2 | cws-11 i Freeways/expressways . .
divided roadways " | 48" x 48 WZ (UL) -1 3
CW8-12 NE EN ANES FILE: wzul-13.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
U v L ©1xDOT April 1992 CONT [sECT 408 HIGHWAY
8-95 2-98 7-13 DIST COUNTY SHEET NO.
Two LANE CONVENT IONAL ROAD 1-97 3-03 HOU GALVESTON 30
T12




No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

SUMMARY OF LARGE SIGNS
GALVAN1ZED
STRUCTURAL D';“,,'.kﬁ”
BACKGROUND | SIGN SIGN REFLECTIVE | o ¢y STEEL
COLOR | DESIGNATION SIGN DIMENSIONS |  SHEETING .
(LF) | 24" DIA,

size D@ Lk

Orange G20-7T .g‘sk’ié 96" X 48" | Type B or Cg 32 A A A A

' ! ' - T % .
Orange G20 <BRAKE 192" X 96 Type B, or CFL 128 w8x18 16 |17 12

A See Note 6 Below

& I & Work "_- DEPARTMENTAL MATERIAL SPECIFICATIONS
Area QandB LEGEND
. (oee Noge 31 (see Note 3) PLYWOOD SIGN BLANKS DMS- 7100
| , =& | Sign ALUMINUM SIGN BLANKS DMS-7110
. | Lorge Sign SIGN FACE MATERIALS DMS-8300
I I <P | Traffic Flow
COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE B, OR TYPE Cp
! | | BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

1. See BC and SMD sheets for additional sign support details.
| I I 2. Sign locations shall be approved by the Engineer.

3. For projects more than two miles in length, Give Us a BRAKE signs should be
I I repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
used for this purpose.

4. Work zone speed |imits are sometimes used in conjunction with GIVE
I I I US A BRAKE signing. See BC(3) for locotion and spacing of construction
speed zone signing when required.

I I 5. Give Us a Brake (CW21-1T) signs and supports shall be considered
I subsidiory to Item 502, "Barricades, Signs and Traffic Handling."
ke [ S i [ S — i
- Lot igns - Dot igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use o 1/2" or 5/8"
I I I plywood substrate or 0.125" aluminum sheeting substrate aond may be supported by two

4" x 6" wood posts with drilled holes for breakaway as per BC(5) and will be
subsidiory to Item 502.

| b1e R o'a

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

Item 636 - Aluminum Signs
I I ‘BRAKE I Item 647 - Large Roadside Sign Supports ond Assembl ies.
G20-7T Ccw21-17 [tem 416 - Drilled Shaft Foundations
96" X 48" (See Note 6) 48" X 48"
N 1 or 1 8. All signs shall be constructed in accordance with the details found in the "Standard
¥192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shall be shown in the plans or the Engineer shall provide a detail to the Contractor

before the sign is manufactured.

DIVIDED HIGHWAY UNDIVIDED HIGHWAY

SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ) l - Traffic
I . vision”
exas Department of Transportation Standard
WORK ZONE
% When the optional larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) “GIVE US A BRAKE "
192" x 96" sign is required, the locotions shall be noted SIGNS
elsewhere in the plons.

WZ(BRK)-13

FILE: wzbrk-13. dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
©71x00T  August 1995 conT [sect J08 HIGHWAY
REVISIONS 6371 36 001 FM 517
6-96 5-98 7-13 DIST COUNTY SHEET NO.
8-96 3-03 HOU|  GALVESTON 31
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

LEGEND

eZzZzZz2|Type 3 Barricade

c -t |Sign
3 ROAD R11-2 'S
. CLOSED| 25~ .
Work Area e 48" x 30
Minimum
Posted Sign
Speed Spocing
Work Area % X"
| . Distonce
S ‘
0 CW20-3C 30 120
48" x 48" ;
- See Note 8 35 160
] M4-12T 40 240"
| ISTREET NAMEle—x12u = o
. —— See Note 7 ROAD
8 DETOUR R11-2 50 400’
) 0 M4-9S CLOSED | 48" x 30" ;
55
M4-8 Cw20-3B 30" x 24" 500
24 x 12* |DETOUR 48" x 48" M4-10L :
) | s 60 600
J ee Note 8 48" x 18"
M3-4 65 700"
2y 12+ | WEST | P i
70 800
XX 75 900"
M1-6T ¢ ) -
247 x pq | TEXAS | = e Rl 1-30 200° Approx. R3-1 % Conventional Roads Only
s - _
] . XX MILES AHEAD [ 60" x 30" | 24" x 24" GENERAL NOTES
2001 ADpI"OX. .\u:) 9 LOCAL TRAFFIC ONLY see No-re 8 * - - - : :
) M4 -10L 1. This sheet is intended to provide details for temporary work zone
| > <& 48" x 18" road closures. For permanent rood closure details see the
q ) |mk f See Note 6 <:| D&OM standards.

2. Barricades used shall meet the requirements shown on Barricade and
Construction Standard BC(10) and listed on the Compliant Work Zone
Traffic Control Devices list (CWZTCD).

3. Stockpiled materials shall not be placed on the traffic side of
barricades.

< I G
> >

4, Barricades at the road closure should extend from pavement edge to
pavement edge.

M4-8
| - DETOUR| 44-2, -
24" x 12
5. Detour signing shown is intended to illustrate the type of signing
that is appropriate for numbered routes or un-numbered routes as
XX M1-6T ' labeled. It does not indicate the full extent of detour signing
24" x 24" R3-2 . required. Detour routes should be signed as shown elsewhere in

TEXAS 24" x 24

the plans.

6. If the road is open for a significant distance beyond the
intersection or there are significant origin/destination points
beyond the intersection, the signs and barricades at this
location should be located at the edge of the traveled way.

M6 -1
21" x 15"

1000’

- DETOUR] we:s

X

7. The Street Name (M4-12T) sign is to be ploced above the
DETOUR (M4-9S) sign.

8. For urban areas where there is a shorter distance between the
XX M1-6T intersection and the actual closure location, the ROAD CLOSED
° 24" x 24" XX MILES AHEAD (R11-3a) sign may be replaced with o ROAD CLOSED
@ | G Q TEXAS TO THRU TRAFFIC (R11-4) sign. If adequate spoce does not exist
_— . between the intersection and the closure a single ROAD
M5-1L CLOSED AHEAD (CWw20-3D) sign spaced as per the table above may
l I 21" x 15" replace the ROAD CLOSED 1000 FT (CW20-3B) and ROAD CLOSED
-t ) 500 FT (CW20-3C) signs.
9. Signs aond barricades shown shall be subsidiary to Item 502.
Locations where these details will be required shall be as
shown elsewhere in the plans.
DETOUR
1500 FT ;
CW20-2A Traffi
48" x 48" ;’ : Ope;r;t_:!gns
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
ROAD CLOSURE BEYOND THE INTERSECTION ROAD CLOSURE AT THE INTERSECTION
Signing for a Numbered Route with an Off-Site Detour Signing for an Un-numbered Route with an Off-Site Detour wz (RCD) - l 3
FILE: wzred-13.dgn on: TxDOT [ck: TxDOT [ow: TxDOT [cxs TxDOT
©7TxDOT  August 1995 conT [secT JoB HIGHWAY
REVISIONS 6371 36 001 FM 517
1-97 4-98 7-13 DIST COUNTY SHEET NO.
2-98 3-03 HOU|  GALVESTON 32
s —




WORK ZONE SHORT TERM PAVEMENT MARKINGS DETAILS WORK ZONE SHORT TERM PAVEMENT MARKINGS PATTERNS

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

20° +6" — Type Y-2 0
DOUBLE TABS 4" fo 12"LF]_ . ﬂ]:/ 0 NDOT — ND(?T RA-1
NO-PASSING ra b . Ra-1 PASS | 4~ Trass
LINE TAPE 4 to 12"L_ ] 4 — <:| <:;|
T . ‘& el low o - e == = = == == - -— 1t 8 8 @1 0 1§ © § §_ © 1 i 10
SOLID f— 207:6" —f 4.5 +6" b— E',-> -— -— —k ¢>' 11 1 1 M M
o Yel low Type Y-2
LINES SINGLE 1ABS E— 20°:6 —-Im g Y Tz :
NO-PASSING LINE TAPE PASS TABS
or CHANNELIZATION TAPE — + — — WITH b
LINE = 207:6" —f \ F— 4.5 +6" CARE J o4z Ra-2

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

o Type Y-2 or W
|1— 40° +1 —-l
BROKEN TABS 0o 0o noo YTT ) %
LINES " —f— 173" White € Type W

TAPE L1} ooo oo ™ ooe oo ooo ooo ooo
(FOR CENTER LINE — — — <p <
OR LANE LINE) f—— 40" 51" — \ — 4.5 6"
Yellow or White

I
|
/
|
|
|

o>
-,3> ‘/Whi're <’ &> &> Type w<'
]

TABS oD o 0 ot

|'—12':6"—-| |n—a| 343" Type W
I @ il ﬁ%
o

IR

of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

471" (I | wom wom mwom om0 10
WIDE DOTTED o o o or T o - s s &8 53 8 3 = - - @ @m0 om0 @ @m ©w 0 o @ 0 W 11
LINES " o &> N ' i
'z N - .
(FOR LANE DROP LINES) TAPE B [ ] [ ] < Wide Dotted Lines Wide Dotted Lines J
|n— 12':6"—-| |._.| 37 +3" \ White Type W Wide Gore Markings Wide Gore Markings
TAPE TABS
I B LANE LINES FOR DIVIDED HIGHWAY
i 0d,. .. I{ﬂ% \m
TABS il ot -~ o <:I <:'
WIDE GORE - - Wit £ - - 1 1 1 1 1 1t 1 1t
MARK INGS 2 i < Tyoe W 7 <
- -\ - - - - - - - - - - 0 [} ] ] ] ] [} ] [} 1 [} [} ]
TAPE -_— — — — — — — — ;- ] 0 0 0 0 0 ] ] 0 ] 0 ;l 0
f— 20’ :6" —'l 4.5':6"|'—'| WhHe/ ED Yel low E:> Type Y-2
br - WhHe/'- -— -— 1L ooo x ooo (1] ooo ooo [11] noo
'::> '::> Type W

NOTES: TAPE TABS

1. Short term pavement markings may be prefabricated markings (stick down tape) or temporary flexible-
reflective roadway marker tabs unless otherwise specified elsewhere in plans. LANE & CENTER L INES FOR MULT ILANE UNDIVIDED HIGHWAYS
Short term pavement markings shall NOT be used to simulate edge |ines.

Dimensions indicated on this sheet are typical and approximate. Variations in size and height may occur be- <:| <:I
tween markers or devices made by manufacturers, by as much as 1/4 inch, unless otherwise noted. -— - Whit /_ - - oon 000 /1'" ooo oon noo (1] ooo

4, Temporary flexible-reflective roadway morker taobs will require normal maintenance replacement when used on re <:I Type W <ZI
roadways with an ADT per lane of up to 7500 vehicles with no more thon 10% truck mix. When roadways exceed - - - - - - - - - [] [] [] [] [] ] [] [] [] [] [] [] ] [] 0
these values, additional maintenance replacement of devices should be planned. — — — — — ooo ([} noo ooo ooo 100 ooo ooo

T Y-

5. No segment of roadway open to traffic shall remoin without permonent pavement markings for a period greater - - - - vellow - e ) 0 ) "'§ yp'i' 2 e )
than 14 calendar days. The Contractor will be responsible for maintaining short term pavement markings until - - - - - - - - - 0 f 0 f 0 ' 0 f 0 f 0 f ' f 0
permonent pavement markings are in place. When the Contractor is responsible for placement of permanent E:> E>
pavement markings, no segment of roadway shall remaoin without permonent pavement markings for o period i - - - -
greater than 14 calendar doys unless weather conditions prohibi+ placement. Permanent pavement markings shal | White 7 $' 00 2100 oo oo oo L oo
be placed as soon as weather permits. '::> ! Type W

6. For two lane, two-way roadways, DO NOT PASS signs shall be erected to mark the beginning of sections where TAPE - TABS
passing is prohibited and PASS WITH CARE signs shall be erected to mark the beginning of sections where Two wAY LEFT TURN LANE
passing is permitted. Signs shall be in accordance with the "Texas Manual on Uniform Traffic Control Devices"

(TMUTCD) ond may be used to indicate the Iimits of no-passing zones for up to 14 calendar days. Permanent Raised “~ N »~ Removable If roised pavement markers ore used to supplement REMOVABLE
pavement markings should then be placed. v Y Short Term . . ® Traffic
pavement W4 W/ ravement short term markings, the morkers shall be applied to the top = Operations

7. For low volume two lane, two-way roadways of 4000 ADT or less, no-passing |ines may be omitted when approved Marker T Marking (Tape) of the tape at the opproximo're_mid length of the tape. This ITexas Department of Transportation Division
by the Engineer. DO NOT PASS and PASS WITH CARE signs shall be erected (see note 6). 2L allows an easier removal of raised maorkers and tape. P: P Standard

8. For exit gores where a lane is being dropped ploce wide gore morkings or retroreflective channelizing
devices 1o guide motorist through the exit. [f channelizing devices are to be used it should be PREFABRICATED PAVEMENT MARKINGS
noted elsewhere in the plans. One piece cones are not allowed for this purpose. 1. Temporary Removable Prefabricated Pavement Markings shall meet the requirements of DMS-8241. WORK ZONE SHORT TERM

TEMPORARY FLEX REF T ROADWAY MARKER TA (TABS) 2. Non-removable Prefabricated Pavement Markings shall meet the requirements of either DMS-8240

EMPO LEXIBLE, EFLECTIVE ROADW M E BS BS "Permanent Prefabricated Pavement Markings" or DMS-8243 "Temporary Costruction-Grade PAVEMENT MARKlNGS

1. Temporary flexible-reflective roadway marker tabs detailed on this sheet will be designated Type Y-2 (two Prefabricated Pavement Markings. "
amber reflective surfaces with yellow body); Type Y (one amber reflective surface with yellow body); and
Type W (one white or silver reflective surface with white body). Additional details may be found on BC(11). RAISED PAVEMENT MARKERS
Tabs shall meet requirements of Departmental Material Specification DMS-8242. I AI\JIrémrg_ur;ed"gﬂgg\gn;l&r\l’w&rﬁgﬁgsMKSEtEJR;grqxgrBMgeggogork|ngs shall meet the requirements of wz (STPM) =1 3

9 .

3. When dry, tabs shall be visible for a minimum distance of 200 feet during normal daylight hours and when FILE: wzstpm-13. don ON: TxDOT | cks TxDOT |ow: TxDOT |cke TxDOT
i1luninated by automobile low-beam head |ight at night, unless sight distance is restricted by roadway DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) & MATERIAL PRODUCER LISTS (MPL) T wll SEm| aa | "“Lm
geometrics. 1. DMSs referenced above can be found along with embedded |inks to their EVISIONS 837136 001 N 517

4 . . e . . respective MPLs at the following website: 1-97

. No two consecutive tabs nor four tabs per 1000 feet of Iine shall be missing or fail to meet the visual . . L 3-03 DIsT COUNTY SHEET NO.
per formance requirements of Note 3. http://www.txdot.gov/business/contractors_consultants/material_specifications/default.htm 3 HOU CALVESTON 33
T
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DATE: NLTc Tli/e
FILE: DUCUI/cIIT TILI/c

LEGEND
................ EDGE OF CHANNEL

SIDE WALK DAMAGED
EXIST STONE RIPRAP

OVERHEAD POWER LINE

00)
O
FAILED SIDEWALK o
N~
+
O
© L
\\\\\\\\\\\\\\\\\\\\\\\\\\\\ = U S U =1 R
O
e
........... —

EXISTING RIPRAP

October 05, 2020

FM 517
EXIST BRIDGE

WITH SLOPE FAILURH

SHEET 1 OF 1

imm
of Transportation
Jos

CONT |SECT HIGHWAY
637136 001 FM 517
DIST COUNTY SHEET NO.
HOU GALVESTON 34




Tli/e

FILE: DUCUI/cIIT TILl/c

DATE: NLTe

LEGEND
................ EDGE OF CHANNEL
BOTTOM OF STOME RIPRAP
BEDSD! 2" STONE RIPRAP
o CONC. SIDE WALK
—— FLOWABLE FILL

{ CONC. CURB

FLOWABLE FILL
CONCRETE SIDEWALK

81+70.68
86+79.68

POT

o " SHEET PILING AR )

B T N e R L ,
8 : RS g STONE RIP RAP (24") b 5 nazez 2
H

EET PILING d e "t‘.”opumsé‘f’

VWEger e O
WIS WO
\\\I'Q(‘:‘ij;‘

R - oD
CONCCRETE BERM K e é <> FaEs

October 05, 2020
W1-7

FM 517
O PROPOSED REPAIRS

SHEET 1 OF 1

NOTE: im
NO WORK (TEMPORARY OR PERMANENT), EQUIPMENT OR PERSONNEL ARE PERMITTED BELOW i Taagoctaton

CONT [SECT HIGHWAY

THE ORDINARY HIGH WATER MARK OF BORDEN"S GULLY. 637136 001 FM 517

DIST COUNTY SHEET NQO.

HOU GALVESTON 35
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No warronty of any

TxDOT assumes no responsibility for the conver-

SIGN SUPPORT DESCRIPTIVE CODES

(Descriptive Codes correspond to project estimote ond quantities sheets)

XXXXX (X) XX (X-X
\_l_l J

SM RD SGN ASSM TY

Post Type

FRP = Fiberglass Reinforced Plastic Pipe (see SMD (FRP))
TWT = Thin-Walled Tubing (see SMD(TWT))

10BNG = 10 BWG Tubing (see SMD(SLIP-1) to (SLIP-3})

S80 = Schedule 80 Pipe (see SMDISLIP-1) to (SLIP-3))

Number of Posts (1 or 2)
Anchor Type

UA = Universal Anchor - Concreted (see SMD(FRP) and (TWT))

UB = Universal Anchor - Bolted down (see SMD(FRP) and (TWT))

WS = Wedge Anchor Steel - (see SMD(TWT))

WP = Wedge Anchor Plastic (see SMD(TWT))

SA = Slipbase - Concreted (see SMD(SLIP-1) to (SLIP-3))

SB = Slipbase - Bolted Down (see SMD(SLIP-1) to (SLIP-3))
Sign Mounting Designation

P

T = Prefab. “T" (see SMD(SLIP-1) to (SLIP-3), (TWT)
U = Prefab. "U" (see SMD(SLIP-1) to (SLIP-3))

1F REQUIRED

1EXT or 2EXT = Number of Extensions (see SMD(SLIP-1) to (SLIP-3),
BM = Extruded Wind Beam (see SMD(SLIP-1) to (SLIP-3))

Prefab. "Plain" (see SMD(SLIP-1} to (SLIP-3}, (TWT), (FRP)) %_

(TWT)) more thaon 4 inches obove a 60-inch chord

REQUIRED CLEARANCE

xX) FOR BREAKAWAY SUPPORT

XXXX

Non-breakoway
portion of
suppor
(i.e., stub).

Sur face

To avoid vehicle undercarriage snagging, any
substantial remains of a breakaway support,
when it is broken away, should not project

(i.e., typical space between wheel paths).

WC = 1.12 #/ft Wing Channel (see SMD(SLIP-1) to (SLIP-3))
EXAL = Extruded Aluminum Sign Panels (see SMD(SLIP-3})

SIGN LOCATION

PAVED SHOULDERS

—— 2.0 HIGHWAY
INTERSECTION
AHEAD
0 to 6 ft
7.5 ft max
Travel 7.0 ft min *
Lane ﬂ
Paved
Shoulder

LESS THAN 6 FT. WIDE

When the shoulder is 6 ft. or less in width,
the sign must be placed at leost 12 ft. from
the edge of the travel Iane.

HIGHWAY
INTERSECTION

6 ft min ——-—————1

— Greater
thon 6 ft

Travel I
Lane ﬂ

Paved |
Shoulder

GREATER THAN 6 FT. WIDE

When the shoulder is greater than 6 ft in width,
the sign must be ploced ot least 6 ft. from the
edge of the shoulder.

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

// - - \\\ // \\
\
No more than 2 sign e N y .
posts should be located ; \\ACCGD*Oble : \
within a 7 f+. circle. A N o a o T
|\ ) \ /
! - \ 7t
- T~ _ - - . i ,
- AN \\ d-7 ftr' / - N \ diameter
d \ N e 7 7 \ N _ circle -~
/ \ ~ \Flrcle'/ 7 / . SUEE L
—_— - /
I \ | \ Not Acceptable
\ foY a | L q o
! ]
\ , \ ,
N T ft y \ 7 ft ,
\ diameter N diameter

~_ circle_ .~ Not Acceptable

~

S cwue/,//No+ Acceptable

~ - - —_ -

BEHIND BARRIER

HIGHWAY
INTERSECTION
AHEAD

5 ft minx« ———I

)

Guord | 7.5 f1 mox

Trovel Rail 7.0 f1 min =
Lone ﬂ i

'FEEEEFZzzzzB
Paved
Shoulder

BEHIND GUARDRAIL

2 ft min*x HIGHWAY
INTERSECTION
AHEAD
Trovel Concrete 7765fifg?gx*

Barrier ﬂ

Shoulder

BEHIND CONCRETE BARRIER

*xSign clearance based on distance required for proper guard rail or concrete barrier performance.

T-INTERSECTION

®\_

12 ft min ——]

6 ft min — ——————r

7.5 ft mox
7.0 ft min =
Travel =
Lane |
Shoul der T

When this sign is needed at the end of a two-lane,
two way roodway, the right edge of the sign should
be in line with the centerline of the roadway. Place
as close to ROW as practical.

WEST | | EAST

Edge of Travel Lane

STIMES

DATE: $DATES
FILE: SFILES

TYPICAL SIGN ATTACHMENT DETAIL
Single Signs

Back-to-Back

SIGNS WITH PLAQUES

Signs 2 EAST
FARM
Nylon washer, flat 14”4m EAST
’ _\
washer, lock washer, rg‘ /—Sign Ponel 5 f 0 ROAD FARM
nut . max
— 7.0 ft min » Low 35 => A
\ II [ )« Nut, lock —_— —_— 3
X wosher When o supplemental ploque é
Travel or secondary sign is used,
the 7 ft sign height is
Sign measured to the bottom of
[] ~———Nut, lock Clomp the supplemental plaque

washer

Shou | der

or secondary sign.

Nylon washer, flat
washer, lock washer,
nut

Sign Panelx

Bolts used to mount sign ponels to the clamp are
5/16-18 UNC galvanized square head with nut,
nylon washer, flat washer ond lock washer. The
bolt length is 1 inch for aluminum.

Nylon washer, flat —
washer, lock washer,
nut

\\— Sign Bolt

When two sign clamps are used to mount signs
bock-to-back, use a 5/16-18 UNC galvanized hex
head per ASTM A307 with nut ond helical-spring lock

Approximate Bolt Length

. A Pipe Diameter T

washer. The approximate bolt lengths for various post P ! Specific Clomp Universal Clomp

sizes and sign clamp types ore given in the table at 2" nominal 3" 3or31/2°

right. The bolt length may need to be adjusted - ' - - -

depending upon field conditions. 2 1/2" nominal Sor3is2 31/2 or 4
3" nominal 31/2 or 4" 41/2"

Sign clamps may be either the specific size clamp
or the universal clamp.

CURB & GUTTER OR RAISED ISLAND

| [ 1
—)
Clamp Bolt %' lsign Panel

2 ft
min
INTERSECTION
AHEAD
7.5 ft max

Face of
Curd
1;;::3

RESTRICTED RIGHT-OF -WAY
(When 6 ft min, is not possible.)

Maox imum
possible | HIGHWAY
INTERSECTION
AHEAD
7.5 f+ mox
7.0 ft min *
Travel
Lane
A R
Paved
Shoulder

Right-of-way restrictions may be created
by rocks, water, vegetation, forest,
buildings, o narrow island, or other
factors.

In situations where a lateral restriction
prevents the minimum horizontal clearance
from the edge of the travel lone, signs
should be ploced as far from the travel
lane as practical.

**% Post may be shorter if protected by
guardrail or if Engineer determines the
post could not be hit due to extreme
slope.

* Signs shall be mounted using the following condition
that results in the greatest sign elevation:

(1) a minimum of 7 t0 o moximum of 7.5 feet obove the
edge of the travel lone or

(2) a minimum of 7 to @ maximum of 7.5 feet above the
grade at the base of the support when sign is
installed on the backslope.

The moximum values may be increased when directed by
the Engineer.

See the Traffic Operations Division website for detailed
drawings of sign clamps, Triangular Slipbase System
components and Wedge Anchor System components.

The website address is:
http: //www. txdot. gov/publ ications/traffic. htm

éEEi"Tbxas Department of Transportation
"’ Traffic Operatlons Division

SIGN MOUNTING DETAILS
SMALL ROADSIDE SIGNS
GENERAL NOTES & DETAILS

SMD (GEN) -08

©7TxD0T July 2002 on: TxpoT  [cke xpot [ows xpor ek Txpor
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6371| 36 001 FM 517
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No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES

$DATES
SFILES

DATE
FILE

TRIANGULAR SLIPBASE INSTALLATION GENERAL REQUIREMENTS

GENERAL NOTES:

Post NOTE 1. Slip bose shall be permonently marked to indicate manufocturer. Method, design, and location of
Bolt IgsBWG Tubing or marking are subject to approval of the TxDOT Traffic Stondards Engineer.
I . H H 2. Material used as post with this system shall conform to the following specifications:
Keeper Plate Schegule 80 Pipe There are various dev!ces approved 10 BWG Tubing (2.875" outside diometer)
(See General Note 3 for the Triongulor Slipbase System, 0.134" nominal wall thickness
Pl referen th terial Pr r Seamless or electric-resistance welded steel tubing or pipe
S1ip Base .eose ererence e.MG eria oduce Steel shall be HSLAS Gr 55 per ASTM A1011 or ASTM A1008
List for approved slip base systems. Other steels may be used if they meet the fol lowing:
http: .t t. in r r i t.htm 55,000 PSI minimum yield strength
| o | p: //www. txdot. gov/business/producer_lis 70,000 PSI minimum tensile strength
—_— = |—= The devices shall be installed per 20% minimum elongation in 2"
5/8" structural ’ H Wall thickness (uncoated) shall be within the range of 0.122" to 0.138"
( IT 1T ] omme
bolts (3), nuts manufac’rufers rec ndat ions. Outside diameter (uncooted) shall be within the range of 2.867" to 2.883"
(3), and washers Washers Installation procedures shall be Galvanization per ASTM A123 or ASTM A653 G210. For precoated steel tubing (ASTM AG53), recoat
(6) per ASTM A325 if required by H H tube outside diometer weld seom by metallizing with zinc wire per ASTM B833.
or A449 and monufacturer provnded to the Englneer by Contractor. Schedule 80 Pipe (2.875" outside diameter)
galvanized per / 0.276" nominal wall thickness
[tem 445 "Galvonizing.” —_— [Em— — Steel tubing per ASTM A500 Gr C
Bolt length is Other seamless or electric-resistance welded steel tubing or pipe with equivalent

21/2". outside diometer and wall thickness may be used if they meet the following:
46,000 PSI minimun yield strength
62,000 PSI minimum tensile strength
21% minimum elongation in 2"

Wal |l thickness (uncoated) shall be within the range of 0.248" to 0.304"

AN
HAW

NN TN Outside diameter (uncooted) shall be within the ronge of 2.855" to 2.895"
Galvanization per ASTM A123
3. See the Traffic Operations Division website for detailed drawings of sign clamps and Texas
. Universal Triangular Slipbose System components. The website address is:
Stub http: //www. txdot. gov/publ ications/traffic. htm
x» E 4, Sign supports shall not be spliced except where shown. Sign support posts shall not be spliced.
3/4 " diameter hole. ASSEMBLY PROCEDURE
Provide a 36"
7" x 1/2" diaometer Foundation
rod or #4 rebor. 1. Prepare 12-inch diameter by 42-inch deep hole. 1f solid rock is encountered, the depth of the
. foundation may be reduced such that it is embedded a minimum of 18 inches into the solid rock.
Class A concrete . 42" 2. The Engineer may permit batches of concrete less than 2 cubic yards to be mixed with a portable,
\ ' 12" min. motor-driven concrete mixer. For small placements less than 0.5 cubic yards, hand mixing in @
3 24" mox. suitoble container may be allowed by Engineer. Concrete shall be Claoss A.
3. Push the pipe end of the slip base stub into the center of the concrete. Rotate the stub back and
forth while pushing it down into the concrete to assure good contoct between the concrete and stub.
Non-reinforced Continue to work the stub into the concrete until it is between 2 to 4 inches above the ground.
concrete footing ) 4, Plumb the stub. Allow a minimum of 4 doys to set, unless otherwise directed by the Engineer.
{shall be used et 5. The triongulor slipbase system is multidirectional ond is designed to release when struck from any
unless noted ' direction.
elsewhere in the N
plans). Foundation : Support
should taoke approx. 1. Cut support so that the bottom of the sign will be 7 to 7.5 feet above the edge of the travelway
2.5 cf of concrete. (i.e., edge of the closest lane) when slip plate is below the edge of pavement or 7 to 7.5 feet
above slip plate when the slip plate is above the edge of the travelway. The cut shall be plumb and
straight.
|-— 12" Dia 4—| 2. Attach sign to support using connections shown. When multiple signs are installed on the same
support, ensure the minimum clearance between each sign is maintained. See SMD(SLIP-2) for
SM RD SGN ASSM TY XXXXX (X)SA(X-XXXX) clearances based on sign types.
CONCRETE ANCHOR Concrete anchor consists of 5/8"
diameter stud bolt with UNC series
bolt threads on the upper end.
W . Heavy hex nut per ASTM A563, and
6" min —— hardened washer per ASTM F436. The
to ?dge stud bolt shall have @ minimum
[ [T_11 ] or joint yield and ultimate tensile strength
of 50 ond 75 KSI, respectively.
Nuts, bolts and washers shall be
galvanized per Item 445, “Galvoniz- 5
ing." Adhesive type anchors shall Texas Depariment of Transporiation
have stud bolts installed with Type I Traffic Operations Division
111 epoxy per DMS-6100, "Epoxies
and Adhesives." Adhesive anchors
may be loaded after adequate epoxy S I GN MOUNT [ NG DE TA I L S
cure time per the manufacturer’s

recommendations. Top of bolt shall SMALL ROADS [ DE S I GNS

extend at least flush with top of

the nut when installed. The anchor, TR I ANGULAR SL IPBASE SYSTEM

when installed in 4000 psi normal-

5/8" diaometer Concrete Anchor -

g plgces lembed o minimum O: weight concrete with a 5 1/2"

172" and torque to min. o minimum embedment, shall have o - -

50 ft-Ibs). Anchor may be minimum al lowable tension ond shear SMD (SL IP 1) 08

expansion or adhesive type. of 3900 and 3100 psi, respectively. T — I I I
X July DN: TXDOT CK: TXDOT |DW: TXDOT CK: TXDOT

SM RD SGN ASSM TY XXXXX (X)SB(X-XXXX) 9-08 REVISIONS CoNT |sECT 108 HIGHWAY
6371| 36 001 FM 517
DIST COUNTY SHEET NO.
HOU GALVESTON 37
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No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

STIMES

$DATES
SFILES

DATE
FILE

Gap between

= _l__l - . -
f = ) N ONE-WAY
. (R6-1) or r_\ ______ y  Ploaues ;‘5:2“ :Glshgz“ — 0 N GENERAL NOTES:
B j Y Street Name shall be Aluminum 3
Sign [ I Sign hex bolt with / i i 1. [ SIGN SUPPORT |* OF POSTS| _ MAX. SIGN AREA
(if required) = — — Panel nut, lock washer, 7 10 BWG 1 16 SF
T | A N g 2 flat washers / T0 BWG 2 32 SF
T N—— per ASTM A307 Wing Sch 80 1 32 SF
\ 7 tr— L galvanized per Channel Sch 80 2 64 SF
X ! Item 445, .
STOP (R1-1) Z| “Galvanizing. * Sign Clomp
or = 9. (Specific or 2. The Engineer may require that a Schedule 80 post be
YIELD (R1-2) Z Universal) used in place of a 10 BNG where a sign height is
N = R . o= 2 abnormal Iy high due to a fill slope.
! \ I~ / Z f 5/16" x 3 3/4 = / 7 = 3. Sign supports shall not be spliced except where shown.
N E Wing : 0V 7 | in
N = Chamnel hex bolt with % Y Sign support posts shall not be spliced.
N 7 nut, lock washer Top View 4, Aluminum sign blanks shall conform to Departmental
T, . ond flat washer Material Specifications DMS-7110 and shall have the
\ See . N —\: 7 - Extruded Alum. Windbeam Top View per ASTM A307 . following minimum thicknesses: 0.080 for signs less
| Detail D (See SMD(2-1)) galvanized per Detail B than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
| LJ PLAQUE = 1 - variable length . f 1zing. " ond 0.125 for signs greater thon 15 sq. ft.
L Ly STOP = 2 - 32 inch piecesg Detail A Item 445, “"Calvenizing 5. Signs that require specific supports due to reasons
- —qF - YIELD = 1 - 8 inch piece in addition to windloading are indicated on the
SM RD SGN ASSM TY XXXXX (1}XX (P} - & 1 - 32 inch piece Drill 7/16" hole . . "REQU[RED SUPPORT" table on ‘!‘hI'S shee‘!'.
SM RD SGN ASSM TY XXXXX(1)XX(T) SM RD SON ASSM TY XXX P t+h n oft 3/8" x 3 1/2" heavy hex 6. For horizontal rectangular signs fabricated from flat
XX (T1XX (P-BM) rough) atter bolt with nut, lock washer aluminum, T-brackets are used for signs 24 inches or
- - - - — assembly ond install and 2 flat washers per ASTM less in height. U-brackets are used for signs of
[ = ] f = ) 1 bolt, nut, Z flot 1 172" A307 galvanized per greater heignt. .
| | | e Ty \ - washers ond [tem 445 "Galvanizing. " 7. When two triangular slipbase supports are used to
[ _ I | 8 lock washer. support a single sign, they shall not be "rigidiy”
[t H Gl N | T F—=—-T= = connected to each other except through the sign panel.
) a nnect
I’I \ | | See Extender Il | This will allow each support to act independently
| | Detail A o when impocted by an errant vehicle.
| W(max} =6FT | ! | 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| | H I | galvonized per ASTM A 123,
| | L — - — — 9. Excess pipe, wing channel, or windbeam shall be cut
See off so that it does not extend beyond the sign panel
! ! l Detail B . \ (i.e., excess support shall not be visible when the
! Detail F = sign is viewed from the front.) Repair galvanized
\ I8 fim) U-Bracket coating at cut support ends per Item 445, “Galvonizing."
I - T - . . . 10.Additional route markers may be added vertically,
| | | Splices shall only be allowed behind the sign substrate. provided the total sign area does not exceed the
See moximum ol lowable omount per Note 1.
Ww-39 Detail C 11.Additional sign clomp required on the "T-bracket" post
[ 39 I 2 Nylon washer, 78U Bracket for 24 inch height signs. Place the clomp 3 inches above
W 5/16" x 1 3/4" yau bottom of sign when possible.
SM RD SGN ASSM TY XXXXX{1)XX(U) I . hex bolt with 12.Post open ends shall be fitted with Friction Caps.
Aluminum ex bolt wi @ " .
L f 38 38 1 Sign ! nut, lock washer, C= - - 172" x 4" heavy 13.Sign blanks shall be the sizes and shapes shown on the
SM RD SGN ASSM TY XXXXX{1)XX(U) Panel \ 2 flat washers | | hex bolt, nut, lock plans.
SM RD SGN ASSM TY XXXXX(1)XX (U-WC) | N per ASTM A307 washer and 2 flat
- - === (See Note 11) galvanized per I washers per ASTM
[ = I r~——a -7 . ﬂh: Item 445, EHM - - = 1 A307 galvanized per
: = : | Wing I "Galvanizing. " I I Item 445,
;52:_;{( ,:_:,: X Cr{:mnel \i; | | Galvanizing.
) | "U" Extender - - - T - - - ~ 5/16" x 3/4" | |
1 / |
[ /‘l/— | (. = | | hex bolt with | |
1 | (- =
\ / N nut, lock washer | |
[N 7l N ' ' | |~ ond 2 flot washers REQUIRED SUPPORT
(G g | See N | | A per ASTM A307 Post SIGN DESCRIPTION SUPPORT
7L TY _ petail F S-S ! ! Side View “ galvanized per 48-inch STOP sign (R1-1) Tv 1OBNG (1) XX(T)
| / ( | | [ Ttem 445, TY_10BWG (1) XX (P-BM)
i 11FT 9IN | | | | N P B . s . _ TY 10BWG(1)XX(T)
| - | | | | Galvanizing. Detail E > 60-inch YIELD sign (R1-2) TY 10BWG (1) XX (P-BM)
AN VA o ~- [ [ I Detail C £ [ 48x16-inch ONE-WAY sign (Re-1) TY 10BAG(1)XX(T)
el gl B ) - | | SIDE VIEW ! o[ Bxterine ston TY_10BWG (1) XX (P-BM)
! L J' '\ a ! | | | §' 36x48, 48x36, aond 48x48-inch signs TY 10BWG(1)XX(T)
— — - — - S— - — | a= I |
=4 k== ~==| == [
7Y \:I ; | N ~] k | 0P VIEW ) Sign Clamp 48x60-inch signs TY SBO(1)XX(T)
[ | | | | Pl ol o "~ Extruded (Specific or - 3 -
I\ ) N 1 A | W(mox) =6F T | Aluminum Universal) 48x48-inch signs (diaomond or square) TY 10BWG(1)XX(T)
| | [ /1 ™ L F—rr ——— =+ — — Windbeam
OH L U 1 S AN | | E_ﬂ S — (see SMD(2-1)) 48x60-inch signs TY S80(1)XX(T)
R L AN U, | P s , \ , 8 x 3 12 o S 4 g
2 x uare = o o s -
: H : If H \I ( | | head bolt, nut, flat —(@@(@): E 48-inch Advance School X-ing sign (S1-1) TY 10BWG (1)XX(T)
| | 5W | washer ond lock washer = i i i
| o | | o | - —T ' 48-inch School X- (S2-1) TY 1 (1) XX(T)
. S, ! I 8 ! per ASTM A307 golvanized Sign Clam ' ing sign (S2 OBHG
- - ! ! per ltem 445 pecific or Large Arrow sign (N1-6 & Wi-7) TY 10BWG(1)XX(T)
I ! "Galvonizing." (Bolt Universal) Posf/\_/©
\ ) length may vary
""" |~ depending on sign R
clomp type and Detail D
3::0“ i pipe diameter.) 5' Texas Department of Transportation
- ay Friction cops may be monufactured from hot rolled Traffic Qperations Division
SM RD SGN ASSYM TY XXXXX{2)XX{P) or cold rolled steel sheets. The minimum sheet metal

SMRD SCN ASSM TY S80(17XX(U-1EXT) SM RD SGN ASSM TY S80(1)XX(U-2EXT) FRICTION CAP DETAIL thickness shal | be 24 gauge for all cop sizes. SIGN MOUNT [NG DE TA I LS

The rim edges shall be reasonably straight and

smooth. Caps shall be sized and formed in such a SMALL ROADS I DE S I GNS

0.25 H 1.05"

ZZA
7 . P .
Wimax) =8FT All dimensions are in english Skirt | | .. monner as to produce o drive-on friction fit ond
r_ _______________________ 3 unless detailed otherwise. Variation I Pipe 0.D. I 1175Tlmn(,])( have no tendency to rock when seated on the pipe. TR I ANGUL AR SL IPBASE SYSTEM
" ],7"' 1l | Depth 4/ -.025"+.010" Y ' The depth shall be sufficient to give positive
| | ‘ ‘ protection against entrance of rainwater. They - -
l -l ____ L, o 2 4 shall be free of sharp creases or indentations SMD (SL IP 2) 08
SM RD SGN ASSM TY XXXXX(1)XX(T) Rolled Crimp to [ | ond show no evidence of metal froc'-rure. . ©7TxD0T July 2002 DN: TXDOT |ch TXDOT |ow: TXDOT |ch TXDOT
~— 0.2W —f > 0. 6W 0.2W (% - See Note 12) engage pipe O.D. Pipe 0.D. ) Cu?s shal | have ur'1 elec'rrodept.asﬂred coating of 908 FEVsIon cont st o8 GrwaY
W | +,025"+.010" zZinc in occ:rdance with the requirements of ASTM 6371136 001 FM 517
B633 Closs FE/IN 8. DIST COUNTY SHEET NO.
HOU GALVESTON 38
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No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

$TIMES

DATE: $DATES
FILE: SFILES

GENERAL NOTES:

o.25H  pimin 8L Wing Nylon washer, 1. [ STGN SUPPORT |* OF POSTS| _ MAX. SIGN AREA
Channe | 516" x 2 172 . . 3/8" x 4" heavy hex 10 BWG 1 16 SF
________ AN\ hex bolt with Drill 7/16" hole bolt with nut, lock washer 10 BWG 2 32 SF
( t, lock {th h) aft
| i 3 nut, lock washer, rough) atter ond 2 flat washers per ASTM Sch 80 1 32 SF
H \_/ 2 flat washers assembly ond install A307 galvanized per
| Sch 80 2 64 SF
| See Detail C per ASTM A307 bolt, nut, 2 flat [tem 445 "Galvaonizing. "
e A gol;r::":z::s per Yg::egzsﬁzs 1 172" 2. The Engineer may require that a Schedule 80 post be
" A ' = used in place of a 10 BNG where a sign height is
0.15W Galvonizing. A — abnormal Iy high due to a fill slope.
1 3. Sign supports shall not be spliced except where shown.
f Extender — I | Sign support posts shall not be spliced.
- | | 4, Aluminum sign blanks shall conform to Departmental
SM RD SON ASSM TY XXXXX{1)XX{T-ZEXT) I Material Specifications DMS-7110 and shall have the
(x - See Note 12) N | following minimum thicknesses: 0.080 for signs less
X . - — - than 7.5 sq. ft., 0.100 for signs 7.5 to 15 sq. ft.,
Sign and 0,125 for signs greater than 15 sq. ft.
Side Vi Panel . 5. Signs that require specific supports due to reasons
Extruded Alum. Windbeam {See Detail D on SMD (SLIP-2)) 1de View Detail C in addition to windloading are indicated on the
or 1.12 #/ft Wing Channel (See Detail A and Detail B) @ T Bracket "REQUIRED SUPPORT" table on this sheet.
. . . . 6. For horizontal rectongular signs faobricated from flat
Detail B Splices shall only be allowed behind the sign substrate. aluminum, T-brackets are used for signs 24 inches or
less in height. U-brackets are used for signs of
_L greater height
P i — _ 7. When two triongulor slipbase supports are used to
| | 8" support a single sign, they shall not be "rigidly"
, .. m connected to each other except through the sign panel.
| | f . . This will allow each support to act independently
| ; See Detail A v varioble ) Sign when impacted by an errant vehicle.
| | v Clamps 8. Wing channel shall meet ASTM A 1011 SS Gr 50 and be
| H . = (Specific or galvanized per ASTM A 123,
) | —See Detail B '_T' T T T Universal) 9. Excess pipe, wing channel, or windbeam shall be cut
| 1 I I * I off so that it does not extend beyond the sign panel
1 12" (i.e., excess support shall not be visible when the
| _L 1 1 I E sign is viewed from the front.) Repair galvanized
k 1 1 I == cooting at cut support ends per Item 445, “Galvonizing."
I EI ! "E — bl b m@ 10.Sign blanks shall be the sizes and shope,s shown on
- —|— b the plons.
1— 1 mm Ll m 11.Additional sign clomp required on the "T-braocket” post
. . . . 1 1 ] for 24 inch high signs. Place the clamp 3 inches obove
H-39" T 39" —= ¥-39" —— varioble BV=es e e m—— - bottom of sign when possible.
2 W 2 | | N ost h 12.Post open ends shall be fitted with Friction Cops.
|1 clamp | | | |
L 1 1 I
SM RD SGN ASSM TY XXXXX (1) XX{U-XX) = ! b o
T ! I Sign clamp — ! 3/8" x 4 1/2"
12" 1 1 ] = square head
1 1 I bolt, nut,
% % A = Ld] flat washer
| 1 | 1 N 6" | ond lock washer per
T 1 \I\ ¢\ S3x5. 7 ¢\ ASTM A307 galvonized
' P N stiffeners otvontzing,” REQUIRED SUPPORT
Sign Clamp - o g = = o = = = i Wi h— ign artached wi RIPT PPORT
(Specific or \ Panel 2 /8" O.D./ /—snp base post clamps . SIG.N DESCRIPTION TY lgauwc?nxxm
universal) win Sch. 80 (See SMD(.2-” Detail E 48-inch STOP sign (R1-1) TY 10BWG (1) XX (P-BM)
9 steel pipe for additional - - TY 10BWG(11XX(T)
Channel details) >| 60-inch YIELD sign (R1-2) ;
Nyl h Typical Sign Mount 5 TY 10BWG (1) XX (P-BM)
on washer '
5/16" x 4 172" SM RD SGN ASSM TY S80(2)XX (P-EXAL) see Detail £ G | 48x16-inch ONE-WAY sign (R6-1) Y 10BHB (1) Xx (bB
T for clamp installation 3 Y _10BWG (1) XX (P-BM)
:ﬁ: °?$Ik“J,Z’;her ¥ Additional stiffener placed at approximate center §‘ 36x48, 48x36, ond 48x48-inch signs TY 10BNG (1)XX(T)
9 9 . . » » N
2 flat woshers of signs when sign width is greater than 10°. 2660 1nch sians 1Y S80(11XX(D)
per ASTM A307 = 9
?;J(Ier\rl]a:liéed per / Top View 6 pane! should 6 ’el 48x48-inch signs (diamond or square) TY 10BWG{1)XX(T)
1) . U .
“Galvanizing. * Detail A be placed at the top of széggegc'l?':‘pn 1T =1 | 48x60-inch signs TY S80(1)XX(T)
sign for proper mounting. - — £ - - -
1 ] c 48-inch Advance School X-ing sign (S1-1) TY 10BWG(1)XX(T)
24" or S
Sign Clamp N / 6" mmla M=  greater =| 48-inch School X-ing sign (S2-1} TY 10BWG (1)XX(T)
(Specific or =II I= 1 A1
Universal) L = = Large Arrow sign (W1-6 & Wi-7) TY 10BWG (1)XX(T)
12" —A\S——— [
3/8" x 1" square ; ‘
head bolt and nut
Nylon washer, s’ Texas Department of Transportation
5/16" x 4 1/2" I Traffic Operations Division
a! It wi . .
e Y er / Use Extruded Alum, Windbeam as stiffeners
, , _ Sos h
2 flat woshers Extruded Aluminum } Bracket See SMD (2-1) for additional details SIGN MOUNT ING DE TA I LS
per ASTM A307 Sign —.i\— See Detail E
?fé,‘,’,"ﬁ"éea per _\l\_ for clamp installation SMALL ROADS I DE S I GNS
9
"Calvanizing. "
vonizing SN TRIANGULAR SLIPBASE SYSTEM
Sch. 80 or 10BW

- o pose SMD (SLIP-3)-08

Aluminum Panel

Extruded Aluminum Sign ©TxDOT July 2002 on: TxpoT  [cke xoot Jows Txpor ks Txpor

Detail D With T Bracket 9 g-0g  TEvIsions CONT |SECT 408 HIGHWAY

EXTRUDED ALUMINUM SIGN WITH T BRACKET 6371[36] 001 FM 517
DIST COUNTY SHEET NO.

HOU GALVESTON 39
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damoges resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

REQUIREMENTS FOR INDEPENDENT MOUNTED
ROUTE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE A SHEETING
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND & BORDERS | ALL OTHERS TYPE B or C SHEETING

NORTH
/ INTERSTATE \

REQUIREMENTS FOR BLUE, BROWN & GREEN
D AND I SERIES GUIDE SIGNS

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND ALL TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE D SHEETING
LEGEND, SYMBOLS
% BORDERS ALL OTHERS TYPE B OR C SHEETING

MILE

SCENIC NORTH

AREA
—->

<= Lockhart <= Austin

State Park Garfield =»
[ ] [

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/or as
shown on sign tabulation sheet. Stondard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

2. White legend shall use the Clearview Alphabet. The following Clearview fonts
shall be used to replace the existing white Federal Highway Administration
(FHWA) Stondard Highway Alphabets, when not specified in the SHSD, or in the

plans.
B CV-1W
C CV-2W
D CV-3W
E Cv-4w
Emod | CV-5WR
F Cv-6W

3. Route sign legend (ie. IH, US, SH and FM shields) shall use the Federal
Highway Administration (FHWA) Standard Highway Alphabets B, C, D, E, Emod
or F).

4. Lateral spacing between letters aond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spocing of legend shall provide
a balanced appearance when spacing is not shown.

5. Independent mounted route sign with white or colored legend and borders
shal |l be opplied by screening process with transparent color ink, tronsparent
colored overlay film to white bockground sheeting or cut-out white sheeting
to colored background sheeting, or combination thereof. White legend, symbols
and borders on all other signs shall be cut-out white sheeting applied to
colored background sheeting.

6. Information regarding borders and radii for signs is found in the "Standard
Highway Sign Designs for Texas". Dimensions shown and described for borders
and corner radii on parent sign are nominal. Borders may vary in width as
much as 1/2 inch. Corner radii above 3 inches may vary in width as much as
1 inch. Borders ond corner radii within o parent sign must be of matching
widths. The sign area outside the corner radius should be trimmed or rounded.

7. Sign substrate shall be any material that meets the Departmental Moterial
Specification requirements of DMS-7110 or approved alternative.

8. Mounting details of roadside signs are shown in the "SMD series" Stondord
Plon Sheets.

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMS-7110

SIGN FACE MATERIALS DMS-8300

ALUMINUM SIGN BLANKS THICKNESS

Square Feet Minimum Thickness

Less than 7.5 0. 080
7.5 to 15 0.100
Greater than 15 0.125

The Staondord Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

A;§§§‘7® Traffic
> Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

TYPICAL SIGN
REQUIREMENTS

TSR(3)-13
FILE: tsr3-13.dgn ON: TxDOT |[ck: TxDOT |ows TxDOT |ck: TxDOT
TYPICAL EXAMPLES TYPICAL EXAMPLES ©1xDOT chober92003 CONT |SECT | J0B | MI(‘!MWAV
REVISIONS 6371/ 36 001 FM 517
12-03 7-13 oIsT COUNTY SHEET NO.
9-08 HOU|  GALVESTON 40
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REQUIREMENTS FOR RED BACKGROUND

REGULATORY SIGNS

(STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

REQUIREMENTS FOR WHITE BACKGROUND
REGULATORY SIGNS

(EXCLUDING STOP, YIELD, DO NOT ENTER AND
WRONG WAY SIGNS)

No warranty of any

TxDOT assumes no responsibility for the conversion

DO NOT WRONG
ENTER WAY

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
USAGE COLOR SIGN FACE MATERIAL
BACKGROUND RED TYPE B OR C SHEETING
BACKGROUND WHITE TYPE B OR C SHEETING
LEGEND & BORDERS WHITE TYPE B OR C SHEETING
LEGEND RED TYPE B OR C SHEETING

SPEED
LIMIT

TYPICAL EXAMPLES

SHEETING REQUIREMENTS

USAGE COLOR SIGN FACE MATERIAL
BACKGROUND WHITE TYPE A SHEETING
BACKGROUND ALL OTHERS TYPE B OR C SHEETING

LEGEND, BORDERS
AND SYMBOLS BLACK ACRYLIC NON-REFLECTIVE FILM
LEGEND, BORDERS ALL OTHER TYPE B OR C SHEETING

AND SYMBOLS

REQUIREMENTS FOR WARNING SIGNS

REQUIREMENTS FOR SCHOOL SIGNS

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

TYPICAL EXAMPLES

SCHOOL

SPEED
LIMIT

20

WHEN
FLASHING

TYPICAL EXAMPLES

FILE: DOCUMENT NAME

DATE: DATE TIME

GENERAL NOTES

1.

Signs to be furnished shall be as detailed elsewhere in the plans ond/or as
shown on sign tabulation sheet. Standard sign designs and arrow dimensions
can be found in the "Standard Highway Sign Designs for Texas" (SHSD).

Sign legend shall use the Federal Highway Administration (FHWA)
Standard Highway Alphabets (B, C, D, E, Emod or F).

Loteral spacing between letters ond numerals shall conform with the SHSD,
and any approved changes thereto. Lateral spacing of legend shall provide
a balanced appearance when spacing is not shown.

Black legend and borders shall be appl ied by screening process or cut-out
ocrylic non-reflective blaock film to background sheeting, or combination
thereof.

. White legend and borders shall be opplied by screening process with transparent

colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored background sheeting, or combination thereof.

Colored legend shall be applied by screening process with transparent colored
ink, tronsparent colored overlay film or colored sheeting to bockground
sheeting, or combination thereof.

Sign substrate shall be any material that meets the Departmental Material
Specification requirements of DMS-7110 or approved alternative.

. Mounting details for roadside mounted signs are shown in the "SMD series"

Stondard Plan Sheets.

ALUMINUM SIGN BLANKS THICKNESS

Square Feet

Minimum Thickness

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

DEPARTMENTAL MATERIAL SPECIFICATIONS

ALUMINUM SIGN BLANKS DMs-7110

SIGN FACE MATERIALS DMS-8300

The Standard Highway Sign Designs for Texas (SHSD)
can be found at the following website.

http://www.txdot.gov/

A;§§§‘7® Traffic
- Oge;rgt.ions
. Ivision
SHEETING REQUIREMENTS SHEETING REQUIREMENTS I Texas Department of Transportation Standard
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
BACKGROUND FLOYUElT_ELSOCVFNT TYPE B, OR Cp SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SICN
FLOURESCENT
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN TYPE By OR Cp\ SHEETING REQU l REMENTS
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING kﬁgE:?hggngRS BLACK ACRYLIC NON-REFLECTIVE FILM
SYMBOLS RED TYPE B OR C SHEETING TSR (4) -1 3
FILE: tsrd-13.dgn on: TxDOT [ck: TxDOT Jow: TxDOT [ck: TxDOT
©71x00oT  October 2003 conT [secT JoB HIGHWAY
REVISIONS 6371 36 001 FM 517
Ig:gg 13 DIsT COUNTY SHEET NO.
HOU GALVESTON 41
L4 ]




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

SIGN BLANK PUNCHING DETAILS FOR ATTACHMENTS WHEN SPECIFIED
ARROW DETAILS TO BE TYPE A ALUMINUM SIGNS
for Large Ground-Mounted and Overhead Guide Signs (FOR MOUNTING TO GUIDE SIGN FACE)
6" "y" NO. OF EQUAL SPACES 6" R=3"—
I I . 4 [} [ [ o AIZ
JES I I J,
3 EQUAL|
A SPACES | Tr |
° Y% " Holes °
l— o o o O/ o l
[ T2"
— 27 “X" NO. OF EQUAL SPACES (_)|2--
o 71/2" I~ Al
Type A Type B E-3 E-4 Down Arrow i
TYPE LETTER SIZE USE AJC]DIE
A-l 10.67"U/L and 10" Caps S 612 Sl ILZ
. n ingle
A-2 | 13.33"U/L and 12" Caps Lo_rgwe NOTE — . B ]2s]20]) v Sign Size ny Doive w | x
A-3 16" & 20"U/L ExiTs TSrondara nigmeey Sigm Designs for - 24x24 2 4 24 | 4
B-1 | 10.67"U/L ond 10"Caps | yyitiple Texos™ manual. Y. 124" mox. )L_ 30x24 3 4 36| 5
B-2 13.33"U/L and 12" Caps Lane 3 e ° 36x36 3 4 48 6
B-3 16" & 20" U/L Exits ) /@ 45x36 4 3 >4 | 3
ﬁglesdm.y N LYJ 48x48 4 3 36 4
CODE USED ON SIGN NO. The Standord Highway Sign Designs for Texas (SHSD) o 0 y 60x48 5 3 48 5
E-3 E5-laT can be found at the following website. A
E-4 ES-IbT http://www.txdot.gov/ EXIT ONLY PANEL
MOUNTING DETAILS OF ATTACHMENTS TO GUIDE SIGN FACE ARROW DETAILS
("EXIT ONLY" AND "LEFT EXIT" PANELS, ROUTE MARKERS AND OTHER ATTACHMENTS) for Destination Signs (Type D)
9 12

Guide sign

Attachment background

! ] sheeting

sign " "

heeti 174" nut

sheeting—— T~ ] - /ond bolt

/Shee+ metal
B screw
0.063" | J=— Lock washer

A:-]+ofr:r.1men+ S %Z ( ALY aluminum M~

sheeting 0.063" Washer Type A sign \

must be cut aluminum Washer Standard arrow Standord arrow

at panel Type A sign — | — +o be used with to be used with

joints 6 inch letters. 8 inch letters.

N - SO
- ] ;’Qo Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d
~d

TYPICAL SIGN

DIRECT APPLIED ATTACHMENT SCREW ATTACHMENT NUT/BOLT ATTACHMENT REQUIREMENTS
NOTE:
1. Sheeting for legend, symbols, and borders must be cut ot panel joints. NOTE: TSR (5) - ] 3
2. Direct applied attachment signs will be subsidiary to "Aluminum Signs” Furnish Type A aluminum sign ottachments only mst — 82?;,;2:92003 on: TTXDO‘:TT [cx: TxDOT [ow: TxDOT !cxxrxoor
or "Fiberglass Signs". when specified in the plans. These signs will be ©rx e CONT | € 08 HiGHuAY
paid for under “"Aluminum Signs"”. 6371 36 001 FM 517
'92_'3; 7-13 DIsT COUNTY SHEET NO.
HOU GALVESTON 42
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DISCLAIMER:

No warronty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard is governed by the "Texas Engineering Practice Act".
sion of this staondaord to other formats or for incorrect results or domages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

STIMES

DATE: $DATES
FILE: SFILES

Pavement Edge
v 6" min. when

no shoulder exists (typ.})

Shoulder width
may vary (typ.)

-2

4" Yellow Centerline \

10" min.-12" max.

Edge Line . " i )
k€ PV 4" Solid L 4" Solid /= " min,-4" mox.
':> 0 0 / Yellov?Lline 3 3" min. -4" max, Yellow Line 37 min. =47 mox
Shoulder width
may vary TWO LANE TWO-WAY ROADWAY WITH OR WITHOUT SHOULDERS
Pavement Edge 6" min. (typ.) Pavement Edge 6" min. (typ.) 1 42 min. 7 4'Imin
N Vv " 30’ max. STOP LINES 30" max
T T S?Iid White .
4" White Lane Line — <:}] 4" Wite Lane Line —J E§:> ™ 4 veltow Edge Line Wigth: 12" min,
— — — =—) ] = — — — [——] [—] = 24" max,
B B <:}j 30’ 10° EDGE LINE
30 = 10 \l/ o — — — I:>|:| — = 4" Solid White
If,> Y4" Solig ﬂ 4" Wnite Edge Line '3|.> o 4" Wnite Edge Line CENTERLINE *
ellow Line . 4" Yellow
— — [—] [—] [—] [— 6(+m|n)' - [e— Length: 10°
> yP- Gap: 30’
* OPTIONAL
4" Solid
Yellow line
CENTERLINE AND LANE LINES EDGE LINE AND LANE LINES o0 0% o
FOUR LANE TWO-WAY ROADWAY (12" mox. for troveled ONE-WAY ROADWAY Mininun Requirements (500" min.) Minimun Requirements
W”H OR WWHOUT SHOULDERS mygfﬁﬁﬁm w”H OR w”HOUT SHOULDERS for Edgelines mrQMNH®swmw+N®Hms
Traveled Way Width 2> 20’ Pavement Width 16' < W < 20°
Pavement Edge — 4" Minimum GU'DE FOR PLACEMENT OF STOP LlNES.
a EDGE LINE & CENTERLINE
4" Wnhite Lane Line <,r_| White Based on Traveled Way and Pavement Widths for Undivided Highways
4" White Edge Line Bridge Rail
— . — — . .= . — — or Foce
4" Yellow Edge Line 4" Solid Yellow Line <@ of Curb TABLE 1 - TYPICAL LENGTH (L)
— 20° typ. 12" min,
’ 10" min. - [ i ‘ﬁ FF 24" typ. Posfeg(Speed Formula
. 12" max. —> L L . :
Median e White edgeline 2
o sion ( 2] fw) wmite eosel <o |
—_ ] L=
| =y — Width < w 60
T — — — — 2 45 L=WS
4" Yellow Edge Line E:é;] 48" min. from L q:> Lone width greater than or equal to 11
/ edgeline to — *a.’fafhfl:_grcenﬂcl,e Speedll:my be u:egh:e:n rogd: vmer: Vimis
. . ro IC.BDEE IS normal ly excee: posted spee: imit,
8" Solid White Chonnelizing Line |:,|> stop/yield line 12%-24° Wnite Stop or Yield Line varies N\ White edgeline Crogsr;g;:f:h;:gr:mngr should be rounded up to neorest
‘:4' W £ = — ='\ = = NOTES I;‘E::?;: g;eg;o?agﬁ‘;ching (FT.) W=Width of Offset (FT.)
" White Edge Li ¢ -
're kdge Line ¢:> 4" White Lane Line

All medians shall be field measured to determine the location of necessory striping. Stop/Yield
bars and centerlines shall be placed when the median width is greater than 30 ft. The median
width is defined as the orea between two roadways of @ divided highway measured from edge of
traveled way to edge of traveled way. The median excludes turn lanes. The medion width might be
different between intersections, interchanges aond of opposite approaches of the same intersection.
The norrow medion width will be the controlling width to determine if markings are required.

FOUR LANE DIVIDED ROADWAY INTERSECTIONS

el

No-passing zone on bridge approach is optional but if used, it shall be o minimum 500 feet long.
For crosshatching length (L) see Table 1.

The width of the offset (W) and the required crosshatching width is the full shoulder width in
advance of the bridge.

The crosshatching is not required if delineators or borrier reflectors are used along the structure.

5. For guard fence details, refer elsewhere in the plans.

ROADWAYS WITH REDUCED SHOULDER
WIDTHS ACROSS BRIDGE OR CULVERT

EXAMPLES:

An 8 foot shoulder in advance of a bridge reduces to
4 feet on o 70 MPH roodway. The length of the cross-
hatching should be:

L =8 x 70 = 560 ft.
A 4 foot shoulder in advance of a bridge reduces to
2 feet on @ 40 MPH roadway. The length of the cross-
hatching should be:

L = 4¢4002 /7 60 = 106.67 f+. rounded to 110 ft

=k 70405 Department of Transportation

3 to 12"

GENERAL NOTES

MATERIAL SPECIFICATIONS

1. Edgeline striping shall be as shown in the plans or os directed by the Engineer.

PAVEMENT MARKERS (REFLECTORIZED)

The edgeline should typically be ploced a minimum of 6 inches from the edge of
pavement. This distance may vary due to pavement raveling or other conditions.

EPOXY AND ADHESIVES

Edgelines are not required in curb and gutter sections of roadways.

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS

2. The traveled way includes only that portion of the roadway used for vehicular

TRAFFIC PAINT

travel and not the parking lanes, sidewalks, berms and shoulders. The traveled
ways shall be measured from the inside of edgeline to inside of edgeline of a

HOT APPLIED THERMOPLASTIC

two laone roadway.

PERMANENT PREFABRICATED PAVEMENT MARKINGS

=k ke
DMS-4200 I \/\/\/ \/
36"
DMS-6100 \/ \/
DMS-6130 FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR GREATER THAN 45 MPH
DMS-8200
3 to0 12"
DMS-8220 Sl o 127
DWS-8240 w [IVVVVVVVVVVV

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR LESS THAN 40 MPH

YIELD LINES

"’ Traffic Operatlons Division

TYPICAL STANDARD
PAVEMENT MARKINGS

PM(1)-12

©TXDOT November 1978 on: TxpoT  [cke xpot [ows xpor ek Txpor
REVISIONS CONT |SECT J08 HIGHWAY
hod 6371[36] 001 M 517
8-00 DIST COUNTY SHEET NO.
3-03 HOU GALVESTON 43
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DISCLAIMER:

No warronty of any

"Texas Engineering Practice Act".
TxDOT assumes no responsibility for the conver-

sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

STIMES

DATE: $DATES
FILE: SFILES

REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

<

SEE DETAIL "A" SEE DETAIL "B"

’///, Type I1-A-A (//__\::;/ | \\‘://’_\\\
[n] —/ —/ [n] I:II . [n] ) — [n] (\ [n] )
| 80" |:‘l> | 40° | 40° | 40" |
CENTERLINE FOR ALL TWO LANE ROADWAYS
Type [-C
<&
SEE DETAIL "C"
Type 11-A-A

. < e

> | o ——T

N

CENTERLINE & LANE LINES
FOR FOUR LANE TWO-WAY HIGHWAYS

Raised pavement morker Type [-C, clear
face toward normal traffic, shall
be ploced on 80-foot centers.

Type [1-A-A

Type [1-A-A 1"-2"
/;K::ii::E*_L

—

(.

- 1"-4" 4"

\ ;.

7

Centerline

Continuous two-way left turn laone

Symmetrical around centerline

—— o — o o —— o —— o
| . | | .

|::> | 40 | | 40 !
o o [—] — o

~

—
‘\\\\‘ Type 1-C

| |

CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

oS

pu— |

I:((> / Type I-C or [I-C-R
p— | a —

N

‘////, Type [-C or II-C-R
a —

—/

—/

80’ !

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

Raised pavement markers Type II-C-R shall have clear face
toward normal troffic and red face toword wrong-way traffic.

MATERIAL SPECIFICATIONS

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

A1l pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

Type [1-A-A -2
DETAIL "A" DETAIL "B" DETAIL "C"
D 0 (0 0)J0 0 0 0 0 @§ 0 0 0 0 @ 0 0 0 0 0 § 0 0 0 0 0 § 0 0 0 0 0§ 0 0 0 0 0 § 0 0 GENERAL NOTES
>7// CENTER OR EDGELINE ——ﬂ F——lfir' 1. All raised pavement markers placed in broken |ines
N\ shall be placed in Iine with and midway between
0 o0/0 0 0 0 0o 0 0 g g ({0 )Jo o 0o o o 0o 0o g g the stripes.

k // 10 >k ¢‘ 30° 4 BROKEN LANE LINE 2. On concrete pavements the raised pavement markers
should be ploced to one side of the longitudinal
joints.

REFLECTORIZED PROFILE
PATTERN DETAIL %
USING REFLECTIVE PROFILE PAVEMENT MARKINGS //////’,_——--.~\\\\\\\
129 " 18" 1"
- 21 < - S "
2" 2
3+ K ,—l 300 to 500 mil
U:I‘,.. ]Z ) R (|:|6" |:| )E . W in height a Ya"s %0 or
A quick field check for the thickness of base
__54 line ond profile marking is approximately

2 to 3"

4" EDGE LINE OR CENTERLINE

OPTIONAL 6" EDGE LINE OR CENTERLINE

equal to a stack of 5 quarters to a maximum
height of 7 quarters.

NOTE:

Profile markings shall not be placed on roadways
with g posted speed Iimit of 45 MPH or less.

N2

4" LANE LINE

OPTIONAL 6" LANE LINE

»P

. .x
Reflectorized

Sur face
Type 1 (Top View)
eseres: A
== B
‘\:zitheflec+orized
Sur face

Type 11 (Top View)

35° max-

25° miﬁ:::>>////'
RoudwuyV

Sur face

“\\—Adhesive

SECTION A

RAISED PAVEMENT MARKERS

éE?*Twms&mmeMofﬂmmmwMMm
A" Traffic Operatlons Division

POSITION GUIDANCE USING
RAISED MARKERS
REFLECTORIZED PROFILE
MARKINGS

PM(2)-12

©TxDOT April 1977 on: TxpoT  [cke xpot [ows xpor ek Txpor
REVISIONS CONT |SECT JoB HIGHWAY
a2 29 6371[36] 001 M 517
8-00 DIST COUNTY SHEET NO.
2-08 HOU GALVESTON 44
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No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE: $DATES
FILE: SFILES

20°- 0" Usual

(10" - 0") Half Section (Shown)

10"

| 30" |

2

Connection Trough

Hal f Section

Trough for bol+t
joint connection —

1 Y4" PVC. Drain Pipe

(Hole through to drain slot)

| ar | 4, . 21
12"
| (Typ)i f | MJ;_.'——I
10 /4"
6" Dia. Bending Pin 13 V" /4 13 o
H2 Bars 22 V" _I_ _ |

(8)~HZ Bors

-

(12)~V2 Bors

(17)~V1 Bars

. vz Bors (#5) Bors (#4) Bars (#4) Bars
Steel pipe \
Toint connections [\ REINFORCING STEEL DETAILS note: use 2" Dia. Bending Pin,
______ \ J . TYPE 1 - BARRIER SEGMENT unless otherwise shown
= I \ T - i L ¢ 28
I I
H2 Bcrs\ } 1
| | | | ! | | ! 1 2" Nom. Dia.
Vi Bcrs—\ 1 1 o R Steel Pipe required Lifting
— —t 1 | I c 14 for Connection Bolts Pipe
| | over N . 28"
~ T | X‘ I/ 10 ' I 10 |
———————————————————————————————————————————————————————————————————— | 4/, \\j | | | 3" 3" " 2"
| | L1 Bars l_ 1 — COVER
: 30" YT Long x 2" Deep NOTE: CONCRETE ON BOTTOM HALF OF PLAN VIEW — —' 9" . 0!l T "
(2) Required Drain Slots IS REMOVED IN ORDER TO SHOW DETAILS 3 Equal | 12 -
Spaces = 1 T 20"
PLAN o s 2
(TYPE 1) BARRIER SEGMENT - 12 Bars n COVER
(SYMMETRICAL ABOUT CENTER LINES) 4 2" Cover 5 |
. 3 Y |__ _a | \
. ™ Trough for joint 8 COVER Vvl BAR
V1 Bars A B V1 Bars . _a connect ions
| 2" 1ifting pipes, | 12" C-C Max. Half Section V2 Bar Cover 76
Steel or Sch.40 PVC, ¢
4’ - 0" from each barrier end.
Galv. Steel Pipes -] | SECTION A-A SECTION B-B
required for joint \ | | / I 1 - -
connect ions I S
' [ ——} : GENERAL NOTES
| | é ’l\ 1. Low Profile Concrete Barrier (LPCB), is approved for use
by my E— | /_/ in temporary work zone locations, where the posted speed
| _ L L 20" is 45 mph, or less.
L _J— -4 -4 -——-—1_-_-_1_ N |
:T / 2. Concrete shall be Class H for precast barrier
T | with @ minimum compressive strength of 3,600 psi.
Ll
HZ Bars [ . 2" max] / 3. Where used, rebar reinforcement shall be
Drain
1 J Grade 60 and conform to ASTM A615.
H1 Bars
4, Precast LPCB barrier length shall be 20 ft.
5" 4" 42" 5" 5" ' 5" " 7" 12" 12" ]
5. All barrier edges shall have ¥" chamfer or a
tooled radius.
I FOR CONTRACTORS INFORMATION ONLY
ELEVATION 6. Joint connection hardware shall be in accordance
A B (TYPE 1) ith Item 449, "Anchor Bolts." and is sidered
(TYPE 1) BARRIER SEGMENT with Item 449, "Anchor Bolts." and is considere
APPROX. QUANTITIES 20 FT. SECTION subsidiary.
(SYMMETRICAL ABOUT CENTER LINES) Y
CONCRETE cy 2.6 Steel pipe required for joint connection bolts shall be
REINFORCING STEEL | LBS 330 galvanized in accordance with Item 445, "Galvanizing."
TOTAL BARRIER WT. | LBS 11000 8. Welded wire reinforcement (WNR) may be used in lieu
of conventional reinforcement for Type | barrier, and
(WWR) GENERAL NOTES shal |l meet the requirements shown.
45" (Typ) 1. Deformed Welded Wire Reinforcement shall conform
2 tlyp to ASTM A497. SHEET 1 OF 2
2. Welded wire cage moy be cut or bent, if necessory, . %G Design
but must be approved by the Engineer. 26 Division
127 I Texas Department of Transportation Standard
W13 VY Lap . . . .
20 2 W 3. Combinations of reinforcing steel and WWR are 1 V4" dio. x 26" rods 4 X
permitted, as directed by the Engineer. The 4 Q.
dimensions from the end of the barrier section Min. 4" +hreods\ I | Low PROF ILE
to the first wire shall not exceed 3". T 2 Uy
i 4 1 Yy 7 O] /1 (3()hH3F2E'TEZ E3AJ?F(IE”R
2 Hex Nut Grade 5/ | 5 lpn
21" REOUIRED (WWR) WIRE DESIGN : PRECAST BARRIER
4) 1 Yo"
- . . 2| "
SECTION A-A SECTION B-B 8 (D31) HOI’I.ZOn‘i‘Ol W|_res (Equal ly spaced) Flat Hardened (P '/a (TYPE 1)
_— _— 10 ~ (D20) Horizontal Wires (Equally spaced) Washer
29 ~ (D20) Vvertical Wires (Spaced as shown (2) CONNECTION BOLTS PLATE WASHER LPCB' ] 3
in Elevation View) (2) Plate Washer ASTM A36 5" x 10" x %" FILE:  Ipcbl3.dgn on: TXDOT  [cx: AM_ [ows VP [ox:
5" x 10" x 3/8" ©7Tx00T _December 2010 cont [sect 108 HIGHWAY
WELDED WIRE REINFORCEMENT (WWR)- OPTIONAL REINFORCING Note: Rods, Hex nuts and Washers VTSI SUEG R M ST
shall be Galvanized. otsT CounTY p—
HOU GALVESTON 45




No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this stondard is governed by the "Texas Engineering Practice Act".

DISCLAIMER:

DATE: $DATES
FILE: SFILES

20" - O
5°- 0" 7 at 24" Spacing C-C Approx. 23 'p" 28"
. 1 ¥%" Dia. Steel Anchoring Pipes
Drain Hole
.
e - f - TT [T freeeememem——m———
t ’ L e . e ==
I 1 L
L 1 ™ . 3 :
: | s | (! | I S 14 % Q
IR Cl= F 3 I | o ¢} O O Q| (0] 0] 4
I | L 3 _l_
I 1 I
| i | RN
* T Y e e e e e ————— \ 14" -
e o e e =3 ——— = — ] 1 = — e — <
30" to Drain Slot \_ " H e ' 2" nom. dia. lifting pipes 26"
! ‘ g.,_eg?m;)rd'sgh ‘I‘éf;\'lgg gégﬁg; Steel or Sch.40 PVC, oppro;.
Identical to LPCB (Type 1) ™ y ! i 5°- 9" from (Type 2) barrier
4'- 0" from (Type 2) barrier PLAN end. (See General Note 6) APPROACH VIEW

end. (See General Note 6)

(TYPE 2) END TERMINAL

H3 Bar V1 Bars TYPE 2 NOTES
H1 Bars
V1 Bars V2 Bars — _1 BV03r V4 V5 1. Welded wire_reinforcmen-r (WWR) is "not" an option for
Bar Bor Bvoer v7 ve Type 2 Barrier.
Bar Vo
Bar Bar gm Vi1 V12 2. Type 2 Barrier shall be used as an end treatment
W 17 7 v or Bar Bar \ééi vi4 for the Type 1 barrier segments, when applicable.
7
L _¢ 3, | vi Bar
| = : N e S / 7 ~ 3. The end treatment can be used without the anchor pins
K== o T ©) \\\ / 7 . in locations that can accommodate approximately 4 f+t.
- || ] / 7 _| 2" Min. of lateral displacement of the end treatment.The use of
' I / / Cover non-pinned end treatment does not affect the performance
i M or the deflection of the Low-Profile barrier system.
H2 Bars ——/ [ 1 d d ¢ A h{ 14"
Drain Slot 4. The anchor pins are all the some length and are to
be driven flush with the top of the (Type 2) barrier
sur face.
5" 4" 44l 5" 5" 5" 6" 7" 71" 'elYp" 12" 12 12 12 12 12 12 12 12 12 12 12 g'5 gIG 5. The bends in the H3 and H1 bars are slight, no
ar ar formal bend is necessary.
Note: 6. The Type 2 barrier segment must be |ifted from the
VARIES ELEVATION Anchor!ng pipes'no-l- . rear first, to prevent cracking of sloped section.
. (SEE CHART) " " " shown in Elevation View
(TS_)_I:__|X—-| 1'% |} 12 | i4 /2 (TYPE 2) END TERMINAL 7. See LPCB sheet 1 for additional information.
yp _
- 22 Yo" 13" A
o " —— 4 1 " [ } " DI
$§ 13 1y 10 Y4 0 Vs i i /—3 Dia. USS Washer 26"
15 B — =S
< T Weld h t " "
>'-',_J)j c |e|/4.. véiseeelrpi% 14" dia. x 26" rods | .4 ! 5
= 21" & V12 Bor V15 Bar ' V' dia Min. 47 threads— |
V3-Vi4 Bors 2 (Typ) Section A-A a1 Ve e
(6)~V2 Bars g 1, N 30* (Head of Anchoring Pin) Hex Nut Grade 5— | 5"
41" @ I_% 4y 1 Y ~
" " 3 Y, 10" 4 7 u
21 Sy [ Flat Hardened S 7
BAR(4) [ X (IN.)|Y (IN.) (Typ) =0
V3 BAR 20 '/, 14 Y/, oo |—, — Washer
V4 BAR | 19 I/4 13 I/2 o u— 1 (2) CONNECTION BOLTS PLATE WASHER
2
V5 BAR | 18 s 12 l/j 13 1y V13 Bor Vié Bor (7)_Anchor Pins . . \oio 3) (52’ P'1°o+"e w°3s/h8‘-‘"" ASTM A36 5" x 10" x %"
2 X X
V6 BAR 17 Y 11 Ya )\ ASTM A36 Steel Note: Rods, Hex nuts and Washers
V7 BAR 17 10 '/4 \" ) shal | be Galvanized.
V8 BAR | 16 4 9 1 Y 2 Y
V9 BAR | 15 Y, 8 (5)~V1 Bars (4)~H2 Bars —[ ’
V0 BAR| 14 ;z T - T(#5) Bars |—|—{ FOR CONTRACTORS INFORMATION ONLY SHEET 2 OF 2
13 Y4 6
REINFORCING STEEL DETAILS V14 Bar (TYPE 2) ot Design
TYPE 2 - END TERMINAL APPROX. QUANTITIES 20 FT. SECTION Division
Note: All V Bars are (#4) CONGRETE - 5 I Texas Department of Transportation Standard
Note: Use 2" Dia. Bending Pin, .
unless otherwise shown REINFORCING STEEL | LBS 240 LOW PROFILE
167 - 4" |
TOTAL BARRIER WT. LBS 7000
a- 10" CONCRETE BARRIER
A . i int
pprox. bending poin PRECAST BARRIER
(2)~H3 Bars
(#5) Bar (TYPE 2)
19°- 8" | LPCB-13
4'- 10" FILE:  |pcb13.dgn on: TxDOT [k A Jows VP [ox:
Approx. bending point ©7Tx00T Decemper 2010 cont [sect 108 HIGHWAY
REVISIONS 6371| 36 001 FM 517
Note: Bends on H1 and H3 bars are slight (4)~H1 Bors oo ooy p—
and do not require formal bends. (#5) Bar Hou GALVESTON 16




No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

FILE: DOCUMENT NAME

DATE: DATE TIME

Parapet End =
Wingwall Length

(— 4'-0" Min & 9'-0" Max ~ End Post

4'-0" Min & 9'-0" Max ~ End Post ﬁ

Concrete Panel Length

Concrete Panel Length

(‘4'—0” Min & 9'-0" Max ~ End Post

- - 2z + 2z |
(Variable) 5'-0" Min | |
5'-0" @ | . 6'-0" Opening 4'-0" 6'-0" Opening 4'-0" . 6‘—/0’ . | | . 6'-0" Opening . 4'-0" . 6‘—/01 . | :
[ Interior Post | [“Interior Post Opening | [ Interior Post Opening |
- - ame as Sla E ¢ Interior Post ame as Sla 4 ] ee "Post Join
3'-0" 2'-0" S Slab ) 10-0" ¢/c 1 jor P ) S Slab Y Min S Post Joint
) ) [ Jt Opening | | ||| Jt Opening %" Max Detail" (Typ)
End of Bridge Rail Face of HSS Rail Section HSS Rail Section !
for payment ——== Abut Bkw| ——= I " + " il
2-4"  I'-10" 10'-0" Max 10'-0" Max 10'-0" Max 10'-0" Max | 10'-0" Max 10'-0" Max
+ + + + t— | } + -t | {
|
1'-0" | | o | 1o | o 1| 10" min | 11 10 min
¢ Thrie-Beam - . . @—’ . Top of Slab . - - ~— Permissible @———-—? ) @—’ Ty
Terminal | | o | | or Sidewalk | | 60 Construction o || | yp | o || | yp
Connector LA G "Joint 1 -0" . -0
. . . . P . i
I 1 , I J 1L N J 1L
Typical Water
_____ | Barrier (if used)j | | \ \ |
| 1 | ] |
B | ..I | N =| B
| !
L Limit o Hin Hos \~ HSS 1.900 x 0.145 Controlled Joint OJ \— See "Post
| o/fmAbSu[ (Typ) embed Construction Joint Joint Detail"
| Wingwall
| _'m_li T i T i
, L

AT _BENTS WITH SLAB EXP_JOINTS
ROADWAY ELEVATION OF RAIL ON BRIDGE

(Showing without raised sidewalk)

AT ABUTMENTS

Concrete Panel Length
, =

AT BENTS WITHOUT SLAB EXP JOINTS

¢ Thrie-Beam
Terminal
Connector @
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=t

gt
) ) Parapet End ) 6'-0" Opening 4'-0" ) ‘/’6’—0” Open/nq/’ ) 4'-0" 6'-0" Opening ) Parapet End
f”d of Bridge Rail (Variable) 5'-0" Min IV iabl Interior Post | | Interior Post Variabl ! (Variable) 5'-0" Min - ; ”
or payment ——— 50" (_I ariable 10-0" C/c Interior Post ariable n 50" End of Bridge Rai
i >— >—= | for payment
3-0" _2-0" | | | | _HSS Rail Section, | | | 1 20 3-0"
| | | |
2'-4" I'-10" | 10'-0" Max | ) | | 10'-0" Max | | ) | 10'-0" Max | I'-10" | 2'-4"
Confirm that first soil ) = = T
post does not come in | 1-0" | : | 1'-0" |
contact with conflicts. ~—Top of Rail . —
v L B permissive, y B .
" Curb (RAC) . ’ . "o
. I——( :) . Joint ——— ( :)——| .
¢ Thrie-Beam . | | .
Terminal | | | : : | | |
Connector u| JlL i i JlL T
(=N - -
o ° | | | ° . N _ R
R o | \ N | == _
[ o | | . :
I | | | | | | | | |
VAV A\_/(\\ INZANNININUNZNZS NN NN
| ’____’_n__'_p__'_p___'T__’_p__’_p___’T__’_p__'_p_ b,_"__'_, p_fT___p___?__T_'
LT Sy S U S S ._b___.g__._b__._b____.}[\:_.»__}[\:»___._b___b___b___.b,l !
L ro [ [ |
Ly 15 6" Min HSS o | J Limits of Culvert 1
| Limits of Culvert & RAC. See RAC N ’ Parallel Wing
I standard for skewed culverts. 1 1 (Typ) embed |, Ib | |
: : A4 . U yss 1900 x 0.145 A 1a 1
L
AT STRAIGHT OR FLARED WINGS AT PARALLEL WINGS

ROADWAY ELEVATION OF RAIL ON BOX CULVERTS

Showing 0° skew culvert. Skewed culverts similar. See RAC standard for details not shown.
Vertical joints in concrete rail are not required, unless shown elsewhere.

@ Terminal Connectors and associated hardware are to be paid for under the Item "Metal
Beam Guard Fence". Attach Metal Beam Guard Fence Transitions to the bridge rail and
extend along the embankment unless otherwise shown in the plans.

@ Wingwall Length minus 5'-0" (Varies)

@@ Splice Jt or Exp Jt

@ One shop splice per HSS rail section is permitted with minimum 85 percent penetration.
The weld may be square groove or single vee groove. Grind smooth.
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No warranty of any

TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
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DATE: DATE TIME

SI(#3)—~

:\N -
oi_gn
: INENRE e |
= S20#3) =~ -1-H P2 R HSS
" — = : Rail Pipe
N ‘ [
- R(#5) Rail T —— - o
view AA® o160 . So [on_law  Gmeder  ow
R(#5) as shown oo | 1.0 e | § - é | | (Typ) 1y 2
| / ! Typ E CL“\).E ) 1 | ] '%¢" Dia Anchor : : Turndown@
R 1 o~ = R —[ Bolt Hole (Typ) i 1
SU2(#3 R(#5 SUI(#3 WU(#5 N a A I - s
N 2 A N e T R > &
/ IR\ (ASTM A36) | *
N < " - ks
N — T - - - RY Base PL % N @J Drain Hole - _L_
) - | | \‘ L1 o E— &) T (ASTM A36) ~ Post ( 1%6" Dia Max)
F—— —§ - — — — / Note that at least two anchor points (as shown) are
1 — - — - s required for the Bridge Rail on the Abutment Wingwall TRANSVERSE SECTION POST BASE PLATE PLAN BR,Z\ASIIé LILIETNED ?’II/_VANN
N V(#5) tch / L Longer Wingwalls may require more than two Rail anchorages.
matc =
bars WU(#5) =~
ol HSS RAIL TERMINAL DETAIL HSS RAIL DETAILS
R(#5) as shown - SECTION B-B
5-0"
1'-0" 2'-0" 2'-0" @ | Concrete Panel Length L |
S Bars Spaced at 6" Max 2" 2”| Bars S1 Spaced at 6" Max L | 2"
6" Rl R(#5) Same as Slab | R(#5) g(#wUTjgjh S1#3) Z(#S)Ul;qjgjh See "Post Joint| ||, %" Min
— - — ars e\ — ars - -
m | ( Jt Opening | | Detail" (Typ) | | %" Max
& ' ! : : |
| : A | @ Terminal Connectors and associated hardware are to be paid
. for under the Item "Metal Beam Guard Fence". Attach Metal
SUI(#3) 52(#3) S1(#3) \ \ \ \ \ . \ Beam Guard Fence Transitions to the bridge rail and extend
V(#5) | along the embankment unless otherwise shown in the plans.
Sﬁace as /E\ for match . |
shown. - 1t ‘ bars | | . @ Wingwall Length minus 5'-0" (Varies)
2 |- WU(#5) . Q
SU2#3) \ | I \\ \ (\U“’ @ Increase 2" for structures with overlay.
) | &ls @ HSS 2.875 x 0.203
=
Typ) | @ HSS 2.375 x 0.154
yp
L(#5) match L(#5) match | | . . . .
WU(#5) at Top of Abutment pars U(#5) (9 U(#5)@ \ R(#5) bars U(#5) R(#5) — U(#5) i@ostDS/aNHﬁ;z)m bottom of HSS rail (Minimum 1 hole between
Wingwall 3 U Spa at 3 %" Max 3 | U Spa at 6" Max 3" 3" U Spa at 3 %" Max | 3
T T T T @ Bars L(#5) are part of rail reinforcing and are included in
. - e . e o . AP . unit price bid for railing. Space with Bars U. Bars L match
4-0" Min & 9'-0" Max 6'-0" Opening 4-0 6'-0" Opening 4-0" Min & 9'-0" Max slab %ar cover. Bars Lgmay %e bundled with top slab
End Post Interior Post End Post reinforcing if spacing is equivalent.
PARAPET END AT BENTS WITH AT BENTS WITHOUT i .
AT _ABUT WINGWALL SLAB_EXP_JOINTS AT 4' INTERIOR POST SLAB_EXP JOINTS © gars sui#3), su2#3) and wut#s) not shown for clarity.
@ _Subst/'tute Bars U(#5) for Bars WU(#5) when parapet end
ELEVATION SHOWING TYPICAL REINFORCING PLACEMENT is located on anchorage curb over culvert top slab. Use
e N R R e e R e e R R e e e R R A R R i e e e e R e B B B R B e a R R iR R R R e R e R e i R R A o e R A R R AR i, Bars WU(#5) in culvert para//e/ wings.
Showing rail on slab and without raised sidewalk. Rail on box culvert similar. HSS not shown for clarity.
7.8 .8 ‘ ‘
t { ~— @ 5~ 1" Dia holes and 2 %" Dia x 2" deep recesses. Form or
core holes and recesses. Percussion drilling is not permitted.
6" R - - Ad just placement of reinforcing steel as necessary to avoid bolt .
. . holes and recesses. Bolt recesses are only required when c Pipe Rail 6
| | pedestrian sidewalks are adjacent to back of rail. Provide bolts g 9" Sleeve Member o SHEET 2 OF 4
' ' of sufficient length to extend %" to %" beyond nut. I } | ® .
¢ T‘hrAie—Beam | . : " Seeve g gﬂ/‘ljsﬁgn
Terminal T I Texas Department of Transportation Standard
connector(1y T —De4 ! — —  — . — _

Top of Abut Wingwall or J
RAC/Culvert Parallel Wings

ODO_. s
° | I
. = 91

ELEVATION

SECTION

TERMINAL CONNECTION DETAILS

Member
| i @-\‘ |

%rr

f - 1 R
k Y Dia Pin T

—

AT SPLICE OR

(Driving Fit)
or welded lug Y Dia Pin
(Driving Fit)
or welded lug

EXP JTS

PIPE SPLICE DETAILS
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DATE: DATE TIME

FILE: DOCUMENT NAME

-3 %" -3 %" -3 ¥ -3 %"
1'-0" —Traffic Side 1'-0" —Traffic Side 1'-0" 1'-0"
Nominal 7 W Nominal 7 W Nominal 7 W Nominal ) Wingwall Length (Variable) 5'-0" Min
Face of Rail ’_’I ‘ Face of Rail ’_'I ‘ Face of Rail ’_'I ‘ Face of Rail
%" Chamfer %" Chamfer %" Chamfer
(Typ) (Typ) . 5 (Typ) . 5 . 6" R /D
= %" Chamfer [ \.D/
| | | (Typ)
) ) ) — "
1% qF i|——51(#3) 1% |f i|——sz(#3) ® ) i|__5](#3) Permiss 1% | —s1(#3) e ‘
(Typ) lo o (Typ) o o i 19 o o Const Jt N (Typ) o o 50 @
! K ! - -
vi#5)  (3) vizs) Ll (B @ - V(#5) =~ & ©
au Pl <l ™ - arw P <l 3 7 ™ ) el 15 5 - S E N ™
== R(#5) ® L R(#5) & L R(#5) 0 ® & . . R(#5)
N IRZAN —J) oy "N 1 4\ ) oy S Nl e L ) Top of Slab
=— SU1(#3) @ | and/or
g o | . g Y| Post @ 4y Post l @ . Sidewalk 1'-0" 20" 2-0"
0 v C 4% ~| Bars L, U and V 4 NS 7 . —(E— 4 % @
@ {:‘q- o | o | g B 1 - R(#5) — B R(#5) | © —~ I i |
. ol -t . PNEE e~ d == - s
3 4’/4@ 9 P Approach S 41/4@ q P <|3 &l == = # s [ | $ - .
~ Slab ~ \ — i S ——
wue#5) (@) : : or CRCP wu(#5) (1) : : = ' | '
ISR Face of
o
. e U Rebonded | | —|a 13 ~— L(#5) Typical Water Abut Bkw/|—==
Vertical q p /1 ebonae q p ) O @ ) Barrier (if used)
Reinforcing steel > —Z recycled tire rubber , —z 5| g 7 W 7"
g|" = uzs) @) & ELEVATION AT
SECTION D-D SECTION E-E ABUTMENT WINGWALL
ON ABUTMENT WINGWALLS ON ABUTMENT WINGWALLS AT POST AT OPENING _—

OR CIP RETAINING WALLS

OR CIP RETAINING WALLS

ON BRIDGE SLAB ON BRIDGE SLAB

SECTIONS THRU RAIL WITHOUT RAISED SIDEWALK

Sections on box culvert similar.

-3 ¥ -3 % -3 ¥ -3 %
-0 lRe—Traffic Side -0 Traffic Side 1o -0
Nominal 7 W Nominal 7 W Nominal 7 W Nominal
Face of Rail ’_’I ‘ Face of Rail ’_'I ‘ Face of Rail ’_'I ‘ Face of Rail
%" Chamfer %" Chamfer %" Chamfer .
(Typ) (Typ) j S (Typ) j S j
= %" Chamfer
1 l \ l \ - | (Typ)
1EAR A~ T—su#» IR NN i|——sz(;¢f3) N s permiss 1% |F il S1(#3)
(Typ) lo o (Typ) o o i 1% o o Const Jt N (Typ) lo o
V(#5) vi#s) o V(#5) = o
4 ]/4” o <J ! 4 ]/41' o <J o > n (TYP) o < o > o ~_ o > n
== R(#5) : L R(#5) 2 L R(#5) 2 L . . R(#5) . .
" " " " op o
. SUI(#3) URZ — 9% ——1 1% /9% S —© T / 5!
2 o |~ * 2 ) P?st = 4 I P?Sf g s . Sidewalk
g g C 4 %" = Bars L, U and V C ___14_/2” c? S o O L 5
@ & cr °! @ A o~ R(#5 B o~ R(#5. < =
s} L | [2a) | | (#5) 2 | Jﬂ (#5) | & W |
® ! B [ L ( I !
> > | Top of -—[
z M P < " |1~ L Raised o= _ o _ o _ _ s l=
$ 4Y @ 9 P Approach < 4% @ 4 P Sidewalk 3 lﬂ- o = = T = = j S [ .
Tl owurs @ | e T owuers @ | (S | |
| | or CRCP | | g o
o \_ .
Vertical ™ %" Rebonded o =3 ® L#5) (9) e )
Reinforcing steel 9, =P recycled tire rubber 9, =P s|e I 7w arrier (if use
MK — ur#5) (1) H
SECTION D-D SECTION E-E
ON ABUTMENT WINGWALLS ON ABUTMENT WINGWALLS AT POST AT OPENING

OR CIP RETAINING WALLS

OR CIP

RETAINING WALLS

ON BRIDGE SLAB

ON BRIDGE SLAB

SECTIONS THRU RAIL WITH RAISED SIDEWALK

@ Wingwall Length minus 5'-0" (Varies)

@ Increase 2" for structures with overlay.

@ Bars L(#5) are part of rail reinforcing and are included in unit price
bid for railing. Space with Bars U. Bars L match slab bar cover.

Bars L may be bundled with top slab reinforcing if spacing is equivalent.

@Subst/tute Bars U(#5) for Bars WU(#5) when parapet end is located on

anchorage curb over culvert top slab.

parallel wings.

Use Bars WU(#5) in culvert

Sections on box culvert similar.

@ When vertical reinforcing has closer clear cover over horizontal reinforcing in
abutment wingwalls on traffic side of wall, move the horizontal wingwall/retaining
wall reinforcing to the inside of Bars WU where bars conflict.

@Tcp longitudinal slab bar may be adjusted laterally 3" plus or minus to tie reinforcing.

HSS 1.900 x 0.145

@ Raised Sidewalk.

Box culvert parallel wings or rail anchorage curb similar.

HSS rail not shown for clarity.

Y Min
| | %' Max

Opening

Form to here.ﬁ

\@ \

Tool

Controlled Joint or
Construction Joint

N

POST JOINT DETAIL

(Showing without raised sidewalk)
Provide at all interior bents without
slab expansion joints.

SHEET 3 OF 4

V groove

=t Bridge
Division
I Texas Department of Transportation Standard

COMBINATION RAIL

TYPE C223

FILE rlstd019-19.dgn on: TXDOT |CK TXDOT |nw JTR |CK AES
@TXDOT September 2019 CoNT | SECT 408 HIGHWAY
REvIsIons 6371 36 001 FM 517
DIST county SHEET NO.
HOU GALVESTON 49




No warranty of any
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& Concrete Rail Footprint —

RAIL DATA FOR HORIZONTAL CURVES

RADIUS TO MAX CHORD CONSTRUCT
FACE OF RAIL LENGTH OR FABRICATE
_ Over 2800 29'-0" Straight rail sections
g Over 1400' thru 2800 14'-6" To required radius
o Over 700" thru 1400’ 7'-3" or to chords shown
T Thru 700" Zero To required radius

¢ %" Dia hex head anchor
bolt or threaded rod
(ATSM A307 Gr A) with

one hardened steel washer
(ASTM F436) placed under

2" Min
Thrd
Lgth

each hex nut (ASTM A563).
One additional hex nut v
must be furnished and

tack welded for each | |
threaded rod. L.JJ 1
~ Tack —
Weld

Flush or %" Max

Embed

10

{

CAST-IN-PLACE

ANCHOR BOLT OPTIONS ©@

Outside Edge Outside Edge
of Slab or of Slab.
Abut Wingwall
€ Slab l—— ¢ concrete Rail Expansion Joint. Location of Rail Expansion
Sla Joint must be at the intersection of € Slab Expansion Joint,

Expansion G Rail Footprint and perpendicular to slab outside edge.

Jo/nt—lﬁ\ | l

Cross-hatched area must have
" Preformed Bitumuminous

| 72 I
\ Fiber Material under concrete
) rail, as shown.

Traffic Side of Rail

Rail
Footprint
I
I
I
I
I
I

Lt

PLAN OF RAIL AT EXPANSION JOINTS

Example showing Slab Expansion Joints without breakbacks.

~—Installed bar

@ Increase 2" for structures with overlay.

‘ See "Material Notes" for anchor bolt information.

@ For raised sidewalks, add sidewalk height to total
bar height. Use sidewalk height at rail's location.

At the Contractor's option, Bars V may be replaced by
extending Bars U to 2'-5 ¥" above the roadway/sidewalk

surface without overlay.

CONSTRUCTION NOTES:

Face of rail, posts and parapet must be vertical transversely unless otherwise approved by
the Engineer. HSS rail posts and opening end faces must be perpendicular to top of adjacent
concrete parapet grade. Use epoxy mortar under HSS rail post base plates if gaps larger than
V6" exist.

Provide water barriers at openings draining onto undercrossing roadways and sidewalks. They
may be cast-in-place or precast in convenient lengths and bonded to the bridge deck with an
approved epoxy cement.

HSS rail sections must not include less than two posts, and no more than four (except at
Abutments).

Round or chamfer exposed edges of HSS rail and HSS rail posts to approximately %g" by
grinding.

Test adhesive anchors in accordance with Item 450.3.3, “Tests”. Test 3 anchors per 100 anchors
installed. Perform corrective measures to provide adequate capacity if any of the tests do not
meet the required test load. Repair damage from testing as directed.

At the Contractor's option anchor bolts may be cast with the parapet. See "Material Notes".

Chamfer all exposed corners.

MATERIAL NOTES:

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

Provide Grade 60 reinforcing steel.

Epoxy coat or galvanize all reinforcing steel if slab bars are epoxy coated or galvanized.

Provide ASTM A1085, A500 Gr B or A53 Gr B for all HSS.

Galvanize all metal components of steel rail system. Apply additional coatings when shown
elsewhere on the plans. When plans require paint over gavanizing, follow the requirements for
painting galvanized steel in Item 445, "Galvanizing" and when field painting, Item 446, "Field
Cleaning and Painting Steel". Sleeve members and anchor bolts must receive galvanization prior
to installation and only field paint after installation unless directed otherwise by Engineer.

Deformed Welded Wire Reinforcing (WWR) (ASTM A1064) of equal size and spacing may be
substituted for Bars U, V, and WU unless noted otherwise.

Anchor bolts must be %" Dia ASTM A307 Gr A fully threaded rods with one hex nut and one
hardened steel washer (ASTM F436) each. Nuts must conform to ASTM A563 requirements. Embed
fully threaded rods into parapet wall with a Type 111, Class C, D, E, or F anchor adhesive. Minimum
adhesive anchor embedment depth is 3". Anchor adhesive chosen must be able to achieve a
nominal bond strength in tension of a single anchor, Na, of 5 kips (edge distance must be accounted
for). Submit signed and sealed calculations or the manufacturer's published literature showing the
proposed anchor adhesive's ability to develop this load to the Engineer for approval prior to use.
Anchor installation, including hole size, drilling, and clean out, must be in accordance with Item 450,
“Railing".

Optional cast-in-place anchor bolts must be %" Dia ASTM A307 Gr A bolts (or threaded rods with
one tack welded hex nut each) with one hex nut and one hardened steel washer (ASTM F436) at each
bolt. Nuts must conform to ASTM A563 requirements.

Provide bar laps, where required, as follows: Uncoated or galvanized ~ #5 = 2'-0"

Epoxy coated ~ #5 = 3'-0"

GENERAL NOTES:

This rail has been evaluated by full-scale crash test to meet MASH TL-3 criteria. This rail can
be used for speeds of 50 mph and greater when a TL-3 rated guard fence transition is used.
When a TL-2 rated guard fence transition is used, this rail can only be used for speeds of 45 mph
and less.

Do not use this railing on bridges with expansion joints providing more than 5" movement.

Rail anchorage details shown on this standard may require modification for select structure
types.

See appropriate details elsewhere in plans for these modifications.

Submit erection drawings showing panel lengths, HSS rail post spacing, and anchor bolt setting to
the Engineer for approval.

Average weight of railing with no overlay:

370 plf total
358 plf (Conc)
12 plf (Steel)

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

may rest on top
of slab or wall.
<3 -0 B SHEET 4 OF 4
syl 10 B ™ .
s$2 11 ¥ L_3 ¥" Dia g gﬂ/‘l,gign
5 § sU2 10 %" @ E[Enﬂdmg I Texas Department of Transportation Standard
_ = % @ 3" Dia 3 %" Dia
| 0 5u @ glgﬂndmg 5 Bending
< = & N = Pin
l % RS ~ a COMBINATION RAIL
i o I'-4°Y
A N'G) S 5 ’
X X
BARS S (#3) BARS SU (#3) BARS V (#5) BARS WU (#5) BARS L (#5) BARS U (#5) TYPE C223
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Face of
Approach slab or pavement abut cap
See Detail C
T /— a
v v ! See Layout for slope i : : g
"3 ' T o e =
IS [ 1 q @J— =
23 s ! I ) '
T D * =
TT 3 : H ' ©
T < = | _
>a w -
| - =
_L_ [E— O O O O O O = el , o
7 - o - — Type R, Type F, Common 1'-0"
f T 3, , DN, NN N
(S . .
| Y N 1-0" N Protection Thickness
v =
| Y Min Granular material
| Y 2L (when specified) SECT[ON B_B
@ | 33
5 | \gg Loose graded gravel or crushed stone Provide toewall when shoulder drain
o | A~ placed continuously along periphery is located adjacent to limits of stone
5 Toewall, Y >3 of granular material under riprap only riprap. Omit toewall when thickness of
W< as required —e Z‘rgg or as directed by the Engineer protection riprap is greater than 18"
3 Moy s
8 ! Y 59
-~ I Cwn
3 | 87 SECTION A-A AT CAP
0 | T:_USJ
Y e
| ~ S
v o
! g5
| Y
|
|

Y
‘ | ﬁ 8"X 18 Gage galvanized
\.8/ flashing full length 8"X 18 Gage galvanized

flashing full length

of cap 3 . i N
| Y \ © Nail flashing to cap 0
———————————— — Y or wingwall and seal X{ of cap
\ with joint sealer

See Layout for limits

Plug ends and seal joint
along ends of cap and
PLAN side of wingwalls with
_— joint sealer

CAP _OPTION A CAP OPTION B

DETAIL C

GENERAL NOTES:
Refer to Item 432, "Riprap" for stone size and gradation,
and construction details. See Layout for limits and

See elsewhere in plans for rail transition

Showing conc ~ ~ . thickness of riprap specified.
traffic rail See elsewhere in plans for locations and details of
shoulder drains.
Y
Yy
Y
Y Y @ Top of cap to top of riprap dimension varies SHEET 1 OF 2
as directed by the Engineer. Provide 9" Min ® .
A4 for beam/slab type bridges and 1'-6" for slab g Bridge
Y span, box beam, or slab beam bridges. . Division
Y I Texas Department of Transportation Standard
Y
¥ v STONE RIPRAP
SO |
FILE srrstdel-19.dgn on: AES |U( JGD |nw BWH |(K AES
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

G

. UL\:/I\) “""“L,

DR
e

UD@%?

[
i PA

4 4

] =
* =
AN Y AN
@ Provide bedding material instead of filter fabric if shown elsewhere
| in plans. See Layout for thickness of bedding material.
E:j @ Minimum toe depth is the larger of the maximum scour depth or
G 2 times the riprap thickness.

D @ "Y" and Height need to be defined. See layout or detail sheet for
Cj S values if this option is used.
@ List Stone Protection as size (XX inch) and thickness (YY inch) on
the layout.
Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.
4. 4.

G

L2

FILE: DOCUMENT NAME

DATE: DATE TIME

[ S [ [
[ Grout when * [ Mortar when [ Grout when
specified specified ﬁ< specified
A A A
A 2. e
= % Flat side up =,
= T <
" Slope of " Slope of "
J embankment 9 embankment J
Min Min Min embankment Riprap stone
Y. Y. Y. protection
A\ A\ A\
R Upright axes of stone R .
o|c perpendicular to slope o|c o|c
aE I-6" I 1-6" R I-6"
Min Min Min @
FIGURE 1 ~ TYPE R STONE RIPRAP FIGURE 2 ~ TYPE F STONE RIPRAP FIGURE 3 ~ TYPE F STONE RIPRAP et 2
xistin
dry or grouted dry or mortared grouted groundg *
Filter fabric or
\ bedding material
4 ) J E— i e — MOUNDED TOE
U C)o~="5 I S —
x - * & XSO ST A
D D (? <>-—‘ Al 24 “' ooa ' ‘-!--
\ Y =M Ly =R O o S By Q
| _.‘.-. . Q = Riprap stone
0 " \) 0'C3. = ey O (. protection O p)
@ - A G o le \-- s o U/ ’
O&U l!_ (R 0 0° 3 .. ) Length O .
[ N S 0o 0] sor e\ ) Js 00 4 | :
614 ST )0one ( ;
Q\,QCJ B i) .%ﬁ ) '~ Existing Existing o ) )
| O = )0 ® o X = ground ground x Filter fabric or
C 2 e Dn O [~} = bedding material
' I QO° 8 NGNS 2
1 o[\ 1 I g AR EE D(0s < -
.-." © °o 000 : » 0 % ()Q Q
% .!!. G:)' O (") -“ ) (@) <’DQ
3 5 o .
y ,A()) Zj _ ,-?'--p!f OOy eal |
[ |
o | EXTENDED ROCK FILLED TRENCH
[ |
R PROTECTION STONE RIPRAP TOE OPTIONS®
=
Grout wh ot %
r when
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE: DATE TIME

2" Lap (Typ)

FILE: DOCUMENT NAME

Sheet pile (Typ)

Sheet pile (Typ)
Sheet pile (Typ) P yp

PL 3/8 x 6 x 36
ASTM -A36

EZ

ANGLE PLATE DETAIL

OPTION 1: PLATE WITH WELD

@ Remove paint at weld locations. Clean welded seam
in accordance with Section 446.4.7.3.2.2. Stripe
coat seam with intermediate coat and appearance
coat in accordance with Item 446, "Field Cleaning
and Painting Steel."

Sheet pile (Typ)

2" Lap (Typ)

Sheet pile (Typ)

TYPE E

0C ~

02 + .

DETAIL A

(Shown PZ 90® by PilePro®)

Sheet pile (Typ) Sheet pile (Typ)

See Detail A

OPTION 2: PREFABRICATED

GENERAL NOTES:

M'

DETAIL B

(Shown PZ Tee® by PilePro®)

The Contractor may use a prefabricated connector as shown above.

(www.pilepro.com). An equivalent connector may also be used.

connector using the Manufacturer's guidelines. In brief, these are:
1. Thread the connector to the pile while the sheet pile is out of the
ground. The connector will extend the full length of the sheet pile.

2. Tack weld the connector in place.

3. Drive the sheet pile with connector using normal procedures.
Provide sheet piling in accordance with Item 407, "Steel Piling".
Paint connector using same requirements for sheet piling, as shown

elsewhere in the plans.

See Detail B

0C ~

0C + .

The
connectors shown are PZ 90® and PZ Tee®, which are produced by PilePro®

Install the

=t

I Texas Department of Transportation

Bridge
Division
Standard

SSPC

STEEL SHEET PILING
CORNER DETAILS

FILE sspcstde-19.dgn own: TxDOT |U< JGD |mv AMS |(K TxDOT
@TXDOT April 2019 conT | secT 408 HIGHWAY
REvIsIons 6371 36 001 FM 517
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SITE DESCRIPTION

EROSION AND SEDIMENT CONTROLS

PROJECT LIMITS: __AT BORDEN GULLY

PROJECT DESCRIPTION:

SHEET PILING,

CUT AND RESTORE CONCRETE SIDEWALK

FLOWABLE FILL

MAJOR SOIL DISTURBING ACTIVITIES:

- STONE RIPRAP, SHEET PILING, FLOWABLE FILL

TOTAL PROJECT AREA:

0.71 ACRES

TOTAL AREA TO BE DISTURBED: Q21 ACRE

WEIGHTED RUNOFF COEFFICIENT:

(AFTER CONSTRUCTION):

EXISTING CONDITION OF SOIL & VEGETATIVE
COVER AND 7 OF EXISTING VEGETATIVE COVER:

OVERGROWN WEEDS

NAME OF RECEIVING WATERS:

1. GOOSE CREEK THEN HOUSTON SHIP CHANNEL

SOIL STABILIZATION PRACTICES:

TEMPORARY SEEDING

PERMANENT PLANTING, SODDING, OR SEEDING
MULCHING

SOIL RETENTION BLANKET

BUFFER ZONES

PRESERVATION OF NATURAL RESOURCES

OTHER:

STRUCTURAL PRACTICES:

SILT FENCES

HAY BALES

ROCK BERMS

DIVERSION, INTERCEPTOR, OR PERIMETER DIKES
DIVERSION, INTERCEPTOR, OR PERIMETER SWALES
DIVERSION DIKE AND SWALE COMBINATIONS
PIPE SLOPE DRAINS

PAVED FLUMES

ROCK BEDDING AT CONSTRUCTION EXIT
TIMBER MATTING AT CONSTRUCTION EXIT
CHANNEL LINERS

SEDIMENT TRAPS

SEDIMENT BASINS

STORM INLET SEDIMENT TRAP

STONE OUTLET STRUCTURES

CURBS AND GUTTERS

STORM SEWERS

VELOCITY CONTROL DEVICES

EROSION CONTROL LOGS

>

=
T x| >
m
By

NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES: —_—

1. EXECUTE TRAFFIC CONTROL PLAN.
2. PLACE SW3P AS NEEDED.
3. PLACE PROPOSED SHEET PILING,
REMOVE AND PLACE EXSTING STONE RIPRAP
5. REMOVE TCP AS APPROVED BY THE ENGINEER.,

STORM WATER DRAINAGE WILL BE PROVIDED BY STORM SEWERS.
STORM WATER MANAGEMENT THESE SYSTEMS WILL CARRY DRAINAGE WITHIN THE ROW TO
TRIBUTARIES.

OTHER EROSION AND SEDIMENT CONTROLS:

MAINTENANCE: All erosion and sediment controls will be maintained

1n_good working order. [f o repoir 1s necessory

1t will be done at the earliest date possible, but

no later than 7 celender days after the surrounding
exposed ground has dried sufficiently to prevent

further damege from heavy equipment. The area

adjacent to creeks and drainageways shall have

priority followed by devices protecting storm sewer inlets.

INSPECTION: All 1nspections will be performed by a TxDOT inspector every
= seven days or two weeks,as well as after every half-inch or
more of rain (as recorded on a non-freezing rain gauge to be
locoted ot the Project Site). An 1nspection and mointenance
report should be mode for each inspection. Based on the
_ inspection results, the controls shall be revised according
to the 1nspection report.

WASTE MATERIALS: __The dumpster used to store all waste moterial
will meet all state and local city solid waste
management requlations. All trash and construction
debris will be deposited 1n the dumpster. The dumpster
will be emptied as necessary or as required by local
requlation and the trash will be hauled to & local dump.
No construction waste material will be buried on site.

HAZARDOUS WASTE (INCLUDING SPILL REPORTING): In the event of o spill which
may be considered hazardous, the Houston District Safety Office
shall be contacted 1mmediately at 713-882-5962.

SANITARY WASTE:

OFFSITE VEHICLE TRACKING:

— HAUL ROADS DAMPENED FOR DUST CONTROL

— LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
— EXCESS DIRT ON ROAD REMOVED DAILY

— STABILIZED CONSTRUCTION ENTRANCE

REMARKS: Disposal areas, stockpiles, and haul roads shall be constructed 1n a

monner that will mimimize ond control the sediment thot moy enter receiving
waterways. Disposal areas shall not be located 1n any waterway, waterbody or
streambed. Construction staging areas and vehicle maintenance areas shall be
constructed by the contractor in a manner which minimizes the runoff of all

ollutants. All waterways shall be cleared as soon as practical of temporar

nkmen mporar r m ng, f work n r n her

obstructions placed during construction operations that are not part of the
finished work.

IE" Texas Department of Transportation

Houston District

TxDOT STORM WATER
azzs L F POLLUTION PREVENTION PLAN
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TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by

f this stondord to other

"Texas Engineering Proctice Act”.

d by the

TxDOT assumes no responsibility for the conversion o

The use of this stondord is governe:

DISCLAIMER:

$DATES
$FILES

4’ minimum steel or wood posts spaced at 6’ to 8'.
Softwood posts shall be 3" minimum in diometer or nominal 2"

« an, GENERAL NOTES

Hardwood posts shall have a minimum cross section of 1.5" x 1.5" 1. Vertical tracking is required on projects where soil distributing activities have occurred
Connect the ends of the successive unless otherwise approved.
reinforcement sheets or rolls a Fosten fabric to the top strand of the wire using
minimum of 6 +imes with hog rings. ﬂhog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.
M 3. Provide equipment with a track undercarriage capable of producing |inear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spoced staples
[ for wooden posts (or 4 T-Clips or 4, Do not exceed 12" between track impressions.
;»03\’ sewn vertical pockets for steel posts).
© :

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a maximum
opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" square.

:!’“ ¢ G\
Backfill and hand tamp. "h" R ‘b’
i £ ot o 3
wv
0058 \{]
TEMPORARY SEDIMENT CONTROL FENCE

e w — s
—

2"
Filter fabric 3’ min. width. ‘b‘ Dozer tracks create ftrack imprints

parallel to the slope contour.
Top of Fence
_\ Backfill & hand +omp. 00° Embed posts 18° min.
FLOW or Anchor if in rock.
- — =

{
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SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
§® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND
runoff.

A 2 year storm frequency may be used to calculate the flow rate
to be filtered.

POLLUTION CONTROL MEASURES
Sediment Control Fence
FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through _@_

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

EC(1)-16
erosion from a drainage area larger than 2 acres. FILE: ooite ow 00T Jo ki [ow VP Jowers LS
© TxDOT: JULY 2016 conT [secT JoB HIGHWAY
REVISIONS 6371| 36 001 FM 517
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