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County: Galveston County Control: 0051-03-120

Highway: SH 3

Genel-al Notes:

General:

Area Engineer contact information for this project follows:

Dock Gee, P.E., Dock.Gee@txdot.gov

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

https ://tableau. txdot. gov/views/ProjectInformationDashboard/N oti cetoContractors'

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

All relevant project documentation, including Contract Time Determinations will continue to be
provided on the following FTP site:

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

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

References to manufacturer's trade name or catalog numbers are for the purpose ofidentification
only. Similar materials from other manufacturers are pennitted ifthey are ofequal quality,
comply with the specifications for this project, and are approved, except for roadway
illumination, electrical, and traffic signal items.

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

Ifa 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 ofthe broken out
surface with Class A or Class C concrete or cold mix asphalt concrete to the exact slope, pattern,
and thickness ofthe 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.

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

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

General: Roadway Illumination and Electrical

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

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

General: Traffic Signals

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

General: Site Management

Personal vehicles of employees are not permitted to park within the right ofway, 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.

General: Traffic Control and Construction

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

General: Utilities

Consider the locations ofunderground utilities depicted in the plans as approximate and employ
responsible care to avoid damaging utility facilities. Depending upon scope and magnitude of
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Highway: SH 3

planned construction activities, advanced field confinnation by the utility owner or operator may
be pmdent. Where possible, protect and preserve pennanent signs, markers, and designations of
underground facilities.

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

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

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

[foverhead 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.

[fworking near power lines, comply with the appropriate sections of Texas State Law and
Federal Regulations relating to the type ofwork involved.

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

Item 5: Control of Work

Submit shop drawings electronically for the fabrication ofitems as documented in Table 1 or
Table 2 below. Information and requirements for electronic submittals can be viewed in the
"Guide to Electronic Shop Drawing Submittal" which can be accessed through the following web
link, https://fip.txdot.gov/pub/txdot-info/library/pubs/bus/bridge/e submit guide.pdf References to
11 in. x 17 in. sheets in individual specifications for structural items imply electronic CAD sheets.
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Table 2
2014 Construction Soecification Reauired Shoo/Workina Drawina Submittals - Consultant Generated Plans
Spec Aporoval Contractor/ Shop or
P Submittal ppro Fabricator | Reviewing | Working
ltem Product s Required :
No.'s Required N P.E. Seal Party Drawing
' W) Reauired INote H
7.16.1&.2 | Construction Load Analyses Yy v Yy D WO
Installation of Highway Traffic
680 Sianals y y N D SD
Vehicle and Pedestrian Signal
682 Heads y y N D SD
684 Traffic Sianal Cables 4 4 N D SD
Traffic Signal Pole Assemblies
686 | (Steel\ /Non-Standard onlv\ y y y 2 —
688 Detectors y y N D SD
SS Fiber Optic/Communication Cable y vy N TMS D
Spread Spectrum Radios for
= Signals Y Y ) 2 e
SS VIVDS Svstem for Sianals v v N D 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

D — Consultant: Submit to Engineer of Record at kjuluru@consoreng.com

TMS — Traffic Management System

Computerized Traffic Management
Systems (CTMS) HOU-CTMSShpDIwes(@.txdot. 2ov

Item 6: Control of Materials

To comply with the latest provisions ofthe Build America, Buy America Act (BABA Act) ofthe
Bipartisan Infrastructure Law, the Contractor must submit a notarized original ofthe TxDOT
Construction Material Buy America Certification Fonn for items classified as construction
materials. This form is not required for materials classified as a manufactured product.

Refer to the Buy America Material Classification Sheet for clarification on material
categorization.

The Buy America Material Classification Sheet is located at the below link.

https //www.txdot.gov/business/resources/materials/buy-america-material-classification-

sheet.html for clarification on material categorization.
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Item 7: Legal Relations and Responsibilities

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

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

Document and coordinate with the USACE, if required, before hauling any excavation from or
hauling any embankment to a USACE permit area by either 1 or 2 below:

Restricted Use of Materials for the Previously Evaluated Permit Areas. Document both the
Project Specific Locations (PSL) and their authorization. Maintain copies for review by the
Department or any regulatory agency. When an area within the project limits has been evaluated
by the USACE as part of the permit process for this project:

Suitable excavation of required material in the areas shown on the plans and cross sections as
specified in the Item, “Excavation” is used for permanent or temporary fill (under the Item,
“Embankment”) within a USACE permit area.

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

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

Contractor Materials from Areas Other than Previously Evaluated Areas. Provide the
Department with a copy of USACE coordination or approvals before initiating any activities for
an area within the project limits that has not been evaluated by the USACE or for any off right of
way locations used for the following, but not limited to, haul roads, equipment staging areas,
borrow and disposal sites:
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The Item, “Embankment” used for temporary or permanent fill within a USACE permit area.

Unsuitable excavation or excess excavation, “Waste” (under the Item, “Excavation”), that is
disposed of outside a USACE evaluated area.

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.

No significant traffic generator events have been identified.
Item 8: Prosecution and Progress

The maximum number of days the time charges on this contract may be suspended due to traffic
signal pole procurement, fabrication, or processing delays is 120 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 on FM 517 and $400 on SH 3. 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 [tem, 502 “Barricades, Signs, and Traffic
Handling.” The time increment for the Lane Closure Assessment fee for this project is one hour.

Item 100: Preparing Right of Way

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

Item 416: Drilled Shaft Foundations

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

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

Item 420: Concrete Substructures

Unless otherwise noted, use Class C concrete with an ordinary surface finish for signal, lighting,
or sign structure foundations.
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Highway: SH 3

Item 421: Hydraulic Cement Concrete

Furnish hydraulic cement concrete for concrete pavements, concrete structures, and other
concrete construction.

Item 502: Barricades, Signs, and Traffic Handling

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

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

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

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

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

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.

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

Control: 0051-03-120

Sheet No: 3C

Day Daytime Closure Nighttime Closure Restricted Hours Subject to
Hours Hours Lane Assessment Fee
Monday 9:00 AM —-3:00PM | 12:00 AM - 5:00AM 5:00 AM - 9:00 AM
8:00 PM — 11:59 PM 3:00 PM — 8:00 PM
Tuesday 9:00 AM —3:00 PM | 12:00 AM - 5:00AM 5:00 AM - 9:00 AM
8:00 PM — 11:59 PM 3:00 PM — 8:00 PM
Wednesday | 9:00 AM — 3:00 PM 12:00 AM - 5:00AM 5:00 AM - 9:00 AM
8:00 PM — 11:59 PM 3:00 PM — 8:00 PM
Thursday |9:00 AM —3:00 PM | 12:00 AM - 5:00AM 5:00 AM - 9:00 AM
8:00 PM — 11:59 PM 3:00 PM — 8:00 PM
Friday 9:00 AM—-3:00 PM | 12:00 AM - 5:00AM 5:00 AM - 9:00 AM
8:00 PM — 11:59 PM 3:00 PM — 8:00 PM
Saturday N/A N/A N/A
Sunday N/A N/A N/A

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 foron a
force account basis.

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

Item 506: Temporary Erosion, Sedimentation and Environmental Controls

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

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

5 acres, a “Notice of Intent” (NOI) is not required.

Item 618: Conduit

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

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

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

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

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

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

Do not use cast iron junction boxes in concrete traffic barriers and single slope traffic barriers.
Use polymer concrete junction boxes as shown on standard sheet ED(4)-14. Mount the junction
boxes flush (+ 0 in., - 1/2 in.) with the concrete surface of the concrete barrier.
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Provide a single 1/C #14 insulated wire in conduit runs which have been identified in the plans to
carry fiber optic cable. Provide UL-listed solid copper wire with orange color low density
polyethylene insulation, suitable for conduit installation, rated for a temperature range of -20 C
to +60 C and a voltage rating of 600V. This wire will serve as a tracer, or locate, wire for
locating underground conduit containing fiber optic cabling and will be paid for under Item 620,
“Electrical Conductors.”

Item 620: Electrical Conductors

Test ecach wire of each cable or conductor after installation. Incomplete circuits or damage to the
wire or the cable are cause for immediate rejection of the entire cable being tested. Remove and
replace the entire cable at no expense to the Department. Also test the replacement cable after
installation.

When pulling cables or conductors through the conduit, do not exceed the manufacturer’s
recommended pulling tensions. Lubricate the cables or conductors with a lubricant
recommended by the cable manufacturer.

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

Ensure that circuits test clear of faults, grounds, and open circuits.
Split bolt connectors are allowed only for splices on the grounding conductors.

For Roadside Flashing Beacon Assemblies (Item 685) and Pedestal Pole Assemblies (Item 687)
within the project, provide single-pole breakaway disconnects as shown on the Construction
Division (CST) material producers list. Check the latest link on the Department’s website for
this list. The category is ‘“Roadway Illumination and Electrical Supplies.” The fuse holder is
shown on the list under Item 685. For underground (hot) conductors, install a breakaway
connector with a dummy fuse (slug). Provide dummy fuse (slug). For grounded (neutral)
conductors, install a breakaway connector with a white colored marking and a permanently
installed dummy fuse (slug).

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

Item 624: Ground Boxes

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

Ground metal ground box covers. Bond the ground box cover and ground conductors to a
ground rod located in the ground box and to the system ground.
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Ground the existing metal ground box covers as shown on the latest standard sheet
ED (4)-14.

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

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

Item 628: Electrical Services

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

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

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

Item 672: Raised Pavement Markers

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

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

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

Item 678: Pavement Surface Preparation for Markings

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

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

Do not clean concrete pavement by grinding.
Item 680: Highway Traffic Signals
Clearly mark or highlight on the shop drawings the items being furnished for this project.

Fumnish labor, tools, equipment, and materials as shown on the plans and specifications for a
complete and operating signal installation.

Furnish the type of controller cabinet specified on the plans. Refer to the table shown in the
Departmental Material Specifications (DMS-11170, Fully Actuated, Solid-State Traffic Signal
Controller Assembly), Section 11170.6.A, Type 2 cabinet, page 4 of 39, regarding the size of the
cabinet, back panel configuration, and the size of the load bay. Use the following website to
view this specification:

https://www.txdot.cov/business/resources/materials/material-specifications.html

Complete traffic signal construction work, including correcting discrepancies shown on the
Department inspector’s “Traffic Signal Installation Inspection Report” before the beginning of
the test period.

Provide a full-time qualified traffic signal technician responsible for installing, maintaining, or
replacing traffic signal devices.

Staking in the field is subject to approval.
Adjust project construction, if needed, due to conflicts with underground utilities.

Do not aim the luminaire arms mounted on traffic signal poles into the intersection. Aim each
arm perpendicular to the centerline of the roadway it is intended to cover, to develop the proper
illumination pattern for the intersection.

Provide continuous conductors without splices from signal controller to signal heads. Route the
conductors for luminaires to the service enclosure. Splices or attachments to the terminal block
in the access compartment of the mast arm pole are not permitted except for the luminaire cable.

Abrasions to the conductor insulation caused while pulling cable for the traffic signal system are
cause for immediate rejection. Remove and replace the entire damaged cable at no expense to
the Department.

When pulling cables or conductors through conduit, do not exceed the manufacturer’s
recommended pulling tensions. Lubricate the cables or conductors with a lubricant as
recommended by the cable manufacturer.
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Bond the controller housing, signal poles, conduit, and spans to a minimum No. 6 AWG stranded
copper conductor. An equipment grounding conductor is required in every conduit to form a
continuous grounding system. Effectively connect the grounding system to ground rods or
concrete encased grounding electrodes as indicated in the plans.

Wrap signal heads with dark plastic or suitable material to conceal the signal faces from the time
of installation until placing into operation. Do not use burlap.

Furnish signal heads from the same manufacturer.

Use Type B (high intensity prismatic) or Type D (diamond grade) retroreflective sheeting for
signs mounted under or adjacent to the signal heads.

Furnish and attach compression type connectors. Install the connectors with a compression
mechanical release hand-crimping tool to each individual conductor before making connections
to the terminal strips.

The Contractor may use ready mix concrete.

Apply membrane curing on concrete work in accordance with Section 420.4.10.3, “Membrane
Curing.”

The standard 4.5-in. galvanized pipe type poles, except the breakaway type, are subject only to
the Engineer’s inspection for their acceptance. Mill test reports or documentation will not be
required.

Item 682: Vehicle and Pedestrian Signal Heads
Install two set screws on vehicle signal head mounting hardware fittings.

Furnish black housings for vehicle and pedestrian signals. Furnish black vehicle signal head
back plates with 2 in. retroreflective yellow borders.

Item 686: Traffic Signal Pole Assemblies (Steel)

For a steel mast arm or steel strain pole assembly, hold the anchor bolts and conduits rigidly in
place with a welded steel template.

Leave a minimum of one full diameter thread exposed on each anchor bolt securing a signal
pole.

Set the anchor bolts for the steel strain poles so that two are in compression and two are in
tension.

Use a Texas Cone Penetrometer reading of 10. The drilled shaft length is from the surface
elevation to the bottom of the drilled shaft. Provide an additional length of the pole foundation
from the surface level to the roadway level, if required for unusual locations. Provide the drilled
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shaft depth regardless of the length of the pole foundation. The pole foundation depth from the
surface level to the roadway level is a maximum of 4 ft., or as approved.

Locate traffic signal pole assembly foundations a minimum of 4 ft. from the roadway curb or
pavement edge, or as shown on the plans.

Place steel strain poles at a 10 ft. desirable minimum distance from the roadway curb or
pavement edge.

After the traffic signal pole assembly is plumb and the nuts are tight, tack-weld each anchor bolt
nut in two places to its washer. Tack-weld each washer to the base plate in two places. Do not
weld components to the bolt. Perform tack-welding in accordance with the Item, “Steel
Structures.” After tack-welding, repair galvanizing damage on bolts, nuts, and washers in
accordance with Section 445.3.5, “Repairs.”

The Department may test the anchor bolts using ultrasonic methods for traffic signal poles after
they are installed. Replace faulty anchor bolts as directed. Do not weld the anchor bolts.

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

A shadow vehicle with Truck Mounted Attenuators (IMAs) 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/T As 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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CONTROLLING PROJECT ID 0051-03-120

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY SH 3

CONTROL SECTION JOB 0051-03-120
PROJECT ID A00180603
COUNTY Galveston TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY SH 3
ALT BID CODE DESCRIPTION UNIT EST. FINAL
416-6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 32.000 32.000
416-6034 DRILL SHAFT (TRF SIG POLE) (48 IN) LF 44.000 44.000
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 5.000 5.000
506-6040 BIODEG EROSN CONT LOGS (INSTL) (8") LF 32.000 32.000
618-6046 CONDT (PVC) (SCH 80) (2") LF 195.000 195.000
618-6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 165.000 165.000
618-6058 CONDT (PVC) (SCH 80) (4") LF 80.000 80.000
618-6059 CONDT (PVC) (SCH 80) (4") (BORE) LF 80.000 80.000
620-6007 ELEC CONDR (NO.8) BARE LF 520.000 520.000
620-6012 ELEC CONDR (NO.4) INSULATED LF 40.000 40.000
621-6005 TRAY CABLE (4 CONDR) (12 AWG) LF 730.000 730.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 6.000 6.000
628-6145 ELC SRV TY D 120/240 060(NS)SS(E)SP(O) EA 1.000 1.000
666-6036 REFL PAV MRK TY | (W)8"(SLD)(100MIL) LF 772.000 772.000
666-6042 REFL PAV MRK TY | (W)12"(SLD)(100MIL) LF 211.000 211.000
666-6048 REFL PAV MRK TY | (W)24"(SLD)(100MIL) LF 703.000 703.000
666-6306 RE PM W/RET REQ TY | (W)6"(BRK)(100MIL) LF 180.000 180.000
666-6309 RE PM W/RET REQ TY | (W)6"(SLD)(100MIL) LF 135.000 135.000
666-6321 RE PM W/RET REQ TY I (Y)6"(SLD)(100MIL) LF 800.000 800.000
668-6077 PREFAB PAV MRK TY C (W) (ARROW) EA 8.000 8.000
668-6085 PREFAB PAV MRK TY C (W) (WORD) EA 6.000 6.000
672-6007 REFL PAV MRKR TY I-C EA 32.000 32.000
672-6009 REFL PAV MRKR TY II-A-A EA 48.000 48.000
672-6010 REFL PAV MRKR TY II-C-R EA 12.000 12.000
678-6002 PAV SURF PREP FOR MRK (6") LF 1,115.000 1,115.000
678-6004 PAV SURF PREP FOR MRK (8") LF 772.000 772.000
678-6006 PAV SURF PREP FOR MRK (12") LF 211.000 211.000
678-6008 PAV SURF PREP FOR MRK (24") LF 703.000 703.000
678-6009 PAV SURF PREP FOR MRK (ARROW) EA 8.000 8.000
678-6016 PAV SURF PREP FOR MRK (WORD) EA 6.000 6.000
680-6003 INSTALL HWY TRF SIG (SYSTEM) EA 1.000 1.000
680-6004 REMOVING TRAFFIC SIGNALS EA 1.000 1.000
682-6001 | VEH SIG SEC (12")LED(GRN) EA 8.000 8.000
682-6002 VEH SIG SEC (12")LED(GRN ARW) EA 4.000 4.000
682-6003 | VEH SIG SEC (12")LED(YEL) EA 8.000 8.000
682-6004 | VEH SIG SEC (12")LED(YEL ARW) EA 4.000 4.000
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Texas
Department
of Transportation

CONTROLLING PROJECT ID 0051-03-120 DISTRICT Houston

HIGHWAY SH 3

COUNTY Galveston

CONTROL SECTION JOB 0051-03-120
PROJECT ID A00180603
COUNTY Galveston TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY SH 3
ALT BID CODE DESCRIPTION UNIT EST. FINAL
682-6005 | VEH SIG SEC (12")LED(RED) EA 8.000 8.000
682-6006 | VEH SIG SEC (12")LED(RED ARW) EA 8.000 8.000
682-6018 PED SIG SEC (LED)(COUNTDOWN) EA 8.000 8.000
682-6049 BACKPLATE W/REFL BRDR(4 SEC) EA 4.000 4.000
682-6060 BACKPLATE W/REFL BRDR(3 SEC) EA 8.000 8.000
684-6007 | TRF SIG CBL (TY A)(12 AWG)(2 CONDR) LF 1,075.000 1,075.000
684-6009 | TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 1,075.000 1,075.000
684-6012 | TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 1,660.000 1,660.000
686-6047 INS TRF SIG PL AM(S)1 ARM(44')LUM EA 2.000 2.000
686-6055 INS TRF SIG PL AM(S)1 ARM(50')LUM EA 2.000 2.000
687-6001 PED POLE ASSEMBLY EA 4.000 4.000
688-6001 PED DETECT PUSH BUTTON (APS) EA 8.000 8.000
688-6003 PED DETECTOR CONTROLLER UNIT EA 1.000 1.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 1.000 1.000
6185-6002 | TMA (STATIONARY) DAY 30.000 30.000
6292-6004 | RVDS(PRESENCE DET ONLY)(INSTALL ONLY) EA 4.000 4.000
6292-6005 | RVDS(ADVANCE DET ONLY)(INSTALL ONLY) EA 2.000 2.000
06 MATERIAL FURNISHED BY THE STATE LS 6.000 6.000
18 EROSION CONTROL MAINTENANCE: LS 1.000 1.000
CONTRACTOR FORCE ACCOUNT WORK (PART)
LAW ENFORCEMENT: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
SAFETY CONTINGENCY: CONTRACTOR FORCE LS 1.000 1.000
ACCOUNT WORK (PARTICIPATING)
DISTRICT COUNTY CCSJ SHEET
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ITEM | DESC. DESCRIPTION UNIT TOTAL
NO. | CODE
0416 | 6032 | DRILL SHAFT (TRF SIG POLE) (36 IN) LF 32
0416 | 6034 | DRILL SHAFT (TRF SIG POLE) (48 IN) LF 44
0500 | 6001 | MOBILIZATION LS 1
0506 | 6040 | BIODEG EROSN CONT LOGS (INSTL) (8") LF 32
0618 | 6046 | CONDT (PVC) (SCH 80) (2M) LF 195
0618 | 6054 | CONDT (PVC) (SCH 80) (3") (BORE) LF 165
0618 | 6058 | CONDT (PVC) (SCH 80) (4") LF 80
0618 | 6059 | CONDT (PVC) (SCH 80) (4") (BORE) LF 80
0620 | 6007 | ELEC CONDR (NO. 8) BARE LF 520
0620 | 6012 | ELEC CONDR (NO.4) INSULATED LF 40
0621 | 6005 | TRAY CABLE (4 CONDR) (12 AWG) LF 730
0624 | 6010 | GROUND BOX TY D (162922) W/APRON EA 6
0628 | 6145 | ELC SRV TY D 120/240 060 (NS)SS (E)SP (0) EA 1
0666 | 6036 | REFL PAV MRK TY I (W) 8" (SLD) (100MIL) LF 772
0666 | 6042 | REFL PAV MRK TY I (W) 12" (SLD) (100MIL) LF 211
0666 | 6048 | REFL PAV MRK TY I (W)24" (SLD) (100MIL) LF 703
0666 | 6306 | RE PM W/RET REQ TY 1 (W) 6" (BRK) (100MIL) LF 180
0666 | 6309 | RE PM W/RET REQ TY 1 (W) 6" (SLD) (100MIL) LF 135
0666 | 6321 | RE PM W/RET REQ TY I (Y)6" (SLD) (100MIL) LF 800
0668 | 6077 | PREFAB PAV MRK TY C (W) (ARROW) EA 8
0668 | 6085 | PREFAB PAV MRK TY C (W) (WORD) EA 3
0672 | 6007 | REFL PAV MRKR TY 1-C EA 32
0672 | 6009 | REFL PAV MRKR TY I1-A-A EA 48
0672 | 6010 | REFL PAV MRKR 1Y II-C-R EA 12
0678 | 6002 | PAV SURF PREP FOR MRK (6") LF 1115
0678 | 6004 | PAV SURF PREP FOR MRK (8") LF 772
0678 | 6006 | PAV SURF PREP FOR MRK (12") LF 211
0678 | 6008 | PAV SURF PREP FOR MRK (24") LF 703
0678 | 6009 | PAV SURF PREP FOR MRK (ARROW) EA 8
0678 | 6016 | PAV SURF PREP FOR MRK (WORD) EA 6
0680 | 6003 | INSTALL HWY TRF SIG (SYSTEM) EA 1
° TRAFFIC SIGNAL CONTROLLER, FULLY ACTUATED EA 1
° TRAFFIC SIGNAL CABINET EA 1
o TRAFFIC SIGNAL CONTROLLER AND BBU FOUNDATION EA 1
o ROD, 5/8" x 10’ COPPER CLAD STEEL GROUND (FOR CONTROLLER) EA 1
o LED LUMINAIRE 250W LED EQ EA 4
o SIGN, "FM 517" (60" X 18") EA 2
o SIGN, "SH 3" (42" X _18") EA 2
o DETECTOR CARD RACK 8 SLOT & 4 SLOT EA 1
o DETECTOR UNIT DUAL CHANNEL EA 1
o MAST ARM DAMPING PLATE EA 4
° 18- INCH CABINET BASE EXTENSION EA 1
o ETHERNET SWITCH EA 1
o 4G LTE CELLULAR MODEM WITH ANTENNA AND POWER SUPPLY EA 1
0680 | 6004 | REMOVING TRAFFIC SIGNALS EA 1
0682 | 6001 | VEH SIG SEC (12")LED (GRN) EA 8
0682 | 6002 | VEH SIG SEC (12")LED (GRN ARW) EA 4
0682 | 6003 | VEH SIG SEC (12")JLED(YEL) EA 8
0682 | 6004 | VEH SIG SEC (12 )LED (YEL ARW) EA 4
0682 | 6005 | VEH SIG SEC (12")LED (RED) EA 8
0682 | 6006 | VEH SIG SEC (12")LED(RED ARW) EA 8
0682 | 6018 | PED SIG SEC (LED) (COUNTDOWN) EA 8
0682 | 6049 | BACKPLATE W/REFL BRDR (4 SEC) EA 4
0682 | 6060 | BACKPLATE W/REFL BRDR (3 SEC) EA 8 No_ | oare Revson APoRO.
0684 | 6007 | TRF SIG CBL (TY A) (12 AWG) (2 CONDR) LF 1075
0684 | 6009 | TRF SIG CBL (TY A) (12 AWG) (4 CONDR) LF 1075 A
0684 | 6012 | TRF SIG CBL (TY A) (12 AWG) (7 CONDR) LF 1660 ‘ Consor
0686 | 6047 | INS TRF SIG PL AM(S)1 ARM(44 /) LUM EA 2 F12040
0686 | 6055 | INS TRF SIG PL AM(S) 1 ARM(50°) LUM EA 2
0687 | 6001 | PED POLE ASSEMBLY EA 4 5@ ©2024
x SCREW-IN TYPE ANCHOR FOUNDATION EA 4
0688 | 6001 | PED DETECTOR PUSH BUTTON (APS) EA 8 ITexas Department of Transportation
x%x | SIGN, PEDESTRIAN PUSH BUTTON (9"X15") (R10-3el) EA 5
xx | SIGN, PEDESTRIAN PUSH BUTTON (9"X15") (R10-3eR) EA 3
0688 | 6003 | PED DETECTOR CONTROLLER UNIT EA 1 SH 3 AT FM 517
6058 | 6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 1
6185 | 6002 | TMA (STATIONARY) DAY 30 SUMMARY OF
6292 | 6004 | RVDS (PRESENCE DET ONLY) (INSTALL ONLY) EA 4 QUANTITIES
xxx | (18 AWG) (2 CONDR) AND (22 AWG) (4 CONDR) LF 550
6292 | 6005 | RVDS (ADVANCE DET ONLY) (INSTALL ONLY) EA 2
xxx | (18 AWG) (2 CONDR) AND (22 AWG) (4 CONDR) LF 265
o INCIDENTAL TO ITEM 680, FOR CONTRACTOR’S INFORMATION ONLY. SHEET 1 OF 1
% SUBSIDIARY TO ITEM 0687 SEO RS FEDERAL AID PROJECT SHEET NO.
% SUBSIDIARY TO ITEM 0688 6 STP 2B24(341) VRU 5
%% % SUBSIDIARY TO ITEM 6292 STATE | DISTRICT CouNTY
ITEM 6292 RVDS UNITS WILL BE PROVIDED BY TxDOT THROUGH STATE FORCE ACCOUNT. TEXAS | HOU CALVESTON
CONTROL SECTION JoB HIGHWAY
- - _0051 0_3 120 SH 3
5/6/2024 1:58: 31 PM consor. local\FiTes\_V-TPD\Projects\TX\202T\DZT0T31TX. 03\1_Desgn\500_CADD\dgn\0 lan Files s1gnal\SH3 AND FM5T\C_0Oo (_S_FM5T7_G Q.dg-n
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$PENTBLSS

PENTABLE:

NOTES FOR PERMANENT TRAFFIC SIGNAL(S):

1. THE CONTRACTOR TO FURNISH AND INSTALL ALL EQUIPMENT CALLED FOR AND REQUIRED AS NEEDED FOR A FULLY 32. GROUND STEEL MAST ARM POLE ASSEMBLIES IN ACCORDANCE WITH REQUIREMENTS SHOWN ON THE LATEST TRAFFIC
OPERATIONAL TRAFFIC SIGNAL WITH THE EXCEPTION OF THE RADAR EQUIPMENT. THE RADAR EQUIPMENT TO BE SUPPLIED SIGNAL POLE FOUNDATION STANDARD. USE THE GROUNDING LUG ON THE POLE TO THE GROUND CONDUCTORS FROM
BY THE TEXAS DEPARTMENT OF TRANSPORTATION AND PICKED UP AT THE TEXAS DEPARTMENT OF TRANSPORTATION THE CONDUITS.
SIGNAL SHOP, 6810 OLD KATY ROAD, HOUSTON, TEXAS AND INSTALLED BY THE CONTRACTOR. CONTACT MR. MICHAEL AWA,
P.E., IN WRITING AT LEAST TWENTY (20) WORKING DAYS PRIOR TO ACQUIRING THE MATERIALS. 33. \égEIII;KAEI,-\IE_ CORRECT MAST ARM POLE LENGTHS FOR EACH SIGNALIZED INTERSECTION PRIOR TO ORDERING THE
ADDRESS:TEXAS DEPARTMENT OF TRANSPORTATION 34. INSTALL A CLOSE NIPPLE WITH LOCK NUT AND BUSHING (SIZE AS REQUIRED) WHERE THE CABLE ENTERS THE UPPER
P.0.BOX 1386 PORTION OF THE SIGNAL POLE.
HOUSTON, TEXAS 77251-1386 35. CLAMP ALL CONDUITS ATTACHED TO SIGNAL POLE FOUNDATIONS WITH CONDUIT STRAPS AND CLAMPS BACKS (MALLEABLE
TEL. NO. (713) 802-5661 IRON) AT A MAXIMUM SPACING OF 5 FT. CENTER TO CENTER.
36. ELECTRICAL POWER TO OPERATE THE TRAFFIC SIGNAL INSTALLATION(S) WILL BE PLACED IN THE TXDOT'S NAME. THIS
2. INSTALL SIGNALS HORIZONTALLY ON MAST ARM, 17 FT. - 6 IN. ABOVE THE ROADWAY. INCLUDES ALL POWER TO OPERATE THE SIGNAL(S) DURING THE VARIOUS PHASES OF CONSTRUCTION AND DURING THE
3. FURNISH BLACK HOUSING FOR VEHICLE AND PEDESTRIAN SIGNALS. TEST PERIOD PRIOR TO ACCEPTANCE OF THE WORK BY THE DEPARTMENT.
4. FURNISH BLACK VEHICLE SIGNAL HEAD BACK PLATES WITH 2 IN. RETROFLECTIVE YELLOW BORDER. 37. THE CONTRACTOR IS RESPONSIBLE FOR THE SIGNAL CARRYING CAPABILITY AND PERFORMANCE OF THE CABLE. INSTALL
EACH WIRE WITH A LIGHTNING PROTECTION DEVICE UNLESS OTHERWISE NOTED.
5. FURNISH VEHICLE AND PEDESTRIAN SIGNALS WITH LIGHT EMITTING DIODE (LED) SIGNAL LAMP UNITS.
38. THE ENGINEER OR HIS/HER REPRESENTATIVE WILL COORDINATE THE ORDERING OF THE RADAR EQUIPMENT BY USING
6. FURNISH SYMBOL TYPE PEDESTRIAN COUNTDOWN SIGNALS. INSTALL USING MOUNTING HEIGHT IN ACCORDANCE WITH THE LATEST FORCE ACCOUNT. ENGINEER OR HIS/HER REPRESENTATIVE WILL CONTACT ARNOLD TREVINO AT (713) 866-7101 TO ORDER
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES. THE RADARS.
7. FURNISH MATERIALS NECESSARY TO INSTALL ACCESSIBLE PEDESTRIAN SIGNAL UNITS AND SIGNS AS SHOWN ON THE PLANS. 39. LIMITS OF PAY FOR BORED CONDUITS SHALL NOT EXTEND MORE THAN FIVE FEET IN FRONT OF AND BEYOND THE ROADWAY
INSTALL AT 3 FT - 6IN. TO 4 FT - 0IN. ABOVE THE SIDEWALK OR CONCRETE WALKWAY. OR DRIVEWAY THAT IS BEING BORED UNDER. WHEN MULTIPLE DRIVEWAYS EXIST, THE CONTRACTOR MAY BE ALLOWED TO
BORE UNDER THE ENTIRE GROUP OF DRIVEWAYS PROVIDED THE DRIVEWAYS DO NOT EXCEED FORTY FOOT SPACING AS
& H%%L?FE)E ?Jl(\ll-lg)lgs g\gigiﬂngNﬁ'l?gel\'ug)s?ngpﬁEal(D%AMOND GRADE) RETROREFLECTIVE GRADE SHEETING FOR SIGNS APPROVED BY THE ENGINEER IN THE FIELD. NO INCREASE FOR BORED CONDUITS WILL BE INCURRED FOR THIS WORK.
’ CONDUIT BORED BETWEEN MULTIPLE DRIVEWAYS TO BE PAID FOR AS TRENCHED CONDUIT.
& sg'LI'JLIIEAgQBLbEM’I:NOE&g'\(é”C’)\ll\lAIZI)RL’J%S'I'ggé/"‘FIC-II-QBTJ/?BYHCT?RELEI)C:I‘—I\?A-II:HCEO?\FFRR\(/)I(L:I_EEERNC?L_SEE$E SEE ELECTRICAL DETAIL SHEETS. DO 40. USE TYPE 1 GROUND BOXES, INSTALLED NEAR CONTROLLER, EXCLUSIVELY FOR PROPOSED INTERCONNECT CABLE WITH
’ CONDUIT ONLY. DO NOT INSTALL ANY OTHER ELECTRICAL CABLE OR CONDUIT IN THE TYPE 1 GROUND BOX. PROPERLY
10. FURNISH AND INSTALL FULL-ACTUATED CONTROLLER WITH INTERNAL TIME BASE COORDINATION UNIT IN A BASE MOUNTED GROUND THE METAL GROUND BOX COVER(S) WITH THE SYSTEM GROUND TO A GROUND ROD INSTALLED IN THE GROUND
CABINET. BOX. PERFORM THIS WORK IN ACCORDANCE WITH THE LATEST STANDARD SHEET ED (4)-14.
11. FURNISH ALL MATERIALS. SUPPLY THE CONTROLLER WITH PHASE SEQUENCE, DETECTOR UNITS, DETECTOR CARD RACK, 41, CONSTRUCT CONCRETE APRONS FOR TYPE 1 GROUND BOXES, IF NECESSARY, IN ACCORDANCE WITH THE GENERAL
AND POWER SUPPLY, TO THE DEPARTMENT'S SIGNAL SHOP, 6810 KATY ROAD, HOUSTON, TEXAS FORTY FIVE (45) DAYS IN CONSTRUCTION NOTES SHOWN UNDER ITEM 6186.
ADVANCE FOR INSPECTION, SET UP, AND TESTING. CONTACT MR. MICHAEL AWA, P. E., IN WRITING, AT LEAST FIFTEEN (15) 42. PROVIDE CONTINUED OPERATIONS OF EXISTING SIGNALS DURING CONSTRUCTION AND UNTIL THE PROPOSED OPERATIONS
WORKING DAYS PRIOR TO PICKING UP THE MATERIALS. ARE COMPLETED
ADDRESS:TEXAS DEPARTMENT OF TRANSPORTATION 43. ALL TRAFFIC DETECTION DEVISES AND RELATED COMPONENTS SHALL BE SALVAGED AND RETURNED TO THE DEPARTMENT
P.0.BOX 1386 SIGNAL SHOP AT 6810 OLD KATY ROAD, HOUSTON, TEXAS, BETWEEN 9:00 AM AND 3:00 PM, MONDAY THROUGH FRIDAY.
CAREFULLLY REMOVE THE MATERIALS THAT THEY NOT BE MARRED OR DAMAGED. REPLACE MATERIALS THAT ARE
HOUSTON, TEXAS 77251-1386 SCARRED, BATTERED OR BROKEN BY THE CONTRACTOR AT NO EXPENSE TO THE DEPARTMENT.
TEL.NO. (713) 802-5661
12.  THE TRAFFIC SIGNAL CONSTRUCTION AND MAINTENANCE OFFICE WILL PROVIDE PHASING AND TIMING FOR TEMPORARY AND
PERMANENT TRAFFIC SIGNALS.
13.  LOCATE CONTROLLER(S), MAST ARM POLES, RADAR, ETC., AS APPROVED.
14. THE VENDORS' REPRESENTATIVES OF THE RADAR EQUIPMENT SUPPLIED FOR THIS PROJECT MUST SUPERVISE THE
INSTALLATION, SETUP AND TESTING OF THIS EQUIPMENT AND BE FACTORY CERTIFIED. THE REPRESENTATIVE MUST BE ON
SITE DURING THIS TIME. ANY EQUIPMENT REQUIRED FOR SETUP AND OPERATION OF THE RADAR DEVICES MUST BE
PROVIDED TO TXDOT OR THE CITY UPON COMPLETION. THE VENDORS' REPRESENTATIVE MUST PROVIDE TRAINING TO THE
MUNICIPALITIES WHO WILL BE RESPONSIBLE FOR THE MAINTENANCE OF THE RADAR EQUIPMENT AFTER ACCEPTANCE OF
THE PROJECT.
15. THE RADAR PRESENCE DETECTOR AND RADAR ADVANCE DETECTION DEVICES MUST BE COMPATIBLE WITH EACH OTHER
AND FROM THE SAME MANUFACTURER.
16. RADAR PRESENCE DETECTION DEVICE MUST UTILIZE TRUE-PRESENCE DETECTION. SYSTEM USING LOCKING ALGORITHMS
TO ATTEMPT PRESENCE DETECTION WILL NOT BE ACCEPTED.
17. RADAR ADVANCE DETECTION DEVICE MUST CONTINUOUSLY TRACK VEHICLE SPEED, DISTANCE, AND ESTIMATED TIME OF
ARRIVAL.
18.  COMMUNICATION AND POWER TO THE RADAR DEVICES SHALL BE VIA CONTINUOUS CABLE RUN OF UP TO 1000 FEET WITH
THE USE OF REPEATERS.
19.  THE FINAL PLACEMENT OF RADAR DEVICES TO BE APPROVED BY ENGINEER.
20. REPAIR OR REPLACE PAVEMENT DAMAGED BY THE CONTRACTOR'S FORCES DURING CONSTRUCTION AT NO COST TO THE
NO. DATE REVISION APPROV.
DEPARTMENT.
21. REMOVE THE EXISTING STOP SIGN(S) AND THOSE ITEMS DEEMED SALVAGEABLE BY THE ENGINEER. STOCKPILE THOSE ,\
ITEMS ON THE RIGHT OF WAY. REMOVE AND DISPOSE OF OTHER ITEMS AT NO EXPENSE TO THE DEPARTMENT. /‘\ C O n S O r
22. ASSUME OWNERSHIP OF THE REMOVED EXISTING SIGNS. 12040
23. PLACE PAVEMENT MARKINGS AS SHOWN ON THE PLANS OR AS DIRECTED.
® ©2024
24. SEAL ENDS OF ALL CONDUITS WITH DUCT SEAL, EXPANDABLE FOAM, OR BY OTHER METHODS APPROVED BY THE ENGINEER. 5
SEAL CONDUIT IMMEDIATELY AFTER COMPLETION OF CONDUCTOR INSTALLATION AND PULL TESTS. DO NOT USE DUCT TAPE IT D £ .
AS A PERMANENT CONDUIT SEALANT. DO NOT USE SILICONE CAULK AS A CONDUIT SEALANT. exas Department of Transportation
25. CAP SPARE CONDUITS INSTALLED IN POLE FOUNDATIONS AND GROUND BOXES USING APPROVED CAPPING DEVICES.
26. DO NOT PLACE SIGNAL HEADS OVER THE ROADWAY UNTIL ALL NECESSARY MATERIALS ARE ON HAND AS APPROVED. SH 3 AT FM 517
27. INSTALL TWO SET SCREWS ON ALL VEHICLE SIGNAL HEAD MOUNTING HARDWARE FITTINGS.
28. INSTALL A 5/8-IN. (MINIMUM) EYE BOLT FOR THE POINT OF ATTACHMENT BELOW THE SERVICE ENTRANCE WEATHER HEAD NOT E S FOR
FOR THE SERVICE DROP TO STEEL OR WOOD POLE. PERMANENT TRAF F I C S I GNAL
29. AIM LUMINAIRE ARMS MOUNTED ON TRAFFIC SIGNAL POLES PERPENDICULAR TO THE CENTERLINE OF THE ROADWAY IT IS
INTENDED TO COVER, TO DEVELOP THE PROPER ILLUMINATION PATTERN FOR THE INTERSECTION.
30. PROVIDE 250 WATT HPS (HIGH PRESSURE SODIUM) EQUIVALENT LIGHT EMITTING DIODE (LED) LUMINAIRES OPERATING AT SHEET 1 OF 1
240 VOLTS. SEO RS FEDERAL AID PROJECT SHEET NO.
31.  WRAP SIGNAL HEADS WITH DARK PLASTIC OR SUITABLE MATERIAL TO CONCEAL THE SIGNAL FACES FROM THE TIME OF 6 STP 2B24(341) VRU 6
INSTALLATION UNTIL PLACING INTO OPERATION. state | oisteict counTy
TEXAS HOU GALVESTON
CONTROL SECTION JoB HIGHWAY
0051 03 120 SH 3
VAL IEEEEEERE I N B S S AR AN E AL E N R R R R AR RN AT SN A A Y [ s o V1% A e A P o
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EXISTING SIGNAL HEADS

1 WAY, 4 SECTION
HORIZONTAL

RIRXIE)

EXIST

ROW

WAY, 3 SECTION

HORIZONTAL

/ﬁi\/?f\(@é)

EXISTING SIGNS

MOUNTED TO SPAN WIRE

FM 517

S1, S2

EXIST ROW

EXIST ROW

*3

JAV NOLINIHSVM

EXIST SIGNAL CONTROLLER

ERVICE MOUNTED

CEXIST ROW

o

— = TRAFFIC DIRECTION
O EXIST. PED POLE

NOTES:

1.

[ EXIST SIGNAL POLE

P EXIST. SIGNAL HEAD
——e  EXIST. LUMINAIRE
= EXIST. SIGNAL CONTROLLER
=

st ] EXIST OVERHEAD SIGNS
O EXIST. ELECTRICAL SERVICE POLE

LEGEND

EXIST. SPAN WIRE

EXIST. GROUND BOX

EXIST. PEDESTRIAN SIGNAL HEAD
EXIST. PEDESTRIAN PUSH BUTTON

THE CONTRACTOR MUST INSTALL PROPOSED
PAVEMENT MARKINGS ON TOP OF EXISTING
PAVEMENT MARKINGS AS SHOWN ON THE
SIGNING AND PAVEMENT MARKING LAYOUT.
THE EXISTING SURFACE MUST BE PREPARED
AS PER ITEM 678 BEFORE INSTALLING
PROPOSED PAVEMENT MARKINGS.

THE EXISTING PAVEMENT MARKINGS ARE TO
REMAIN AND MUST BE USED AS A SEALER
FOR PROPOSED PAVEMENT MARKINGS.

0 20° 40’

A\
()
R Y,

h % 100219 &7
S reens S

=

I
\‘\\\\\t\“
.
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F-12040
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SH 3 AT FM 517
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SEE NOTE 8,
THIS SHEET

DETAIL C

N.T.S EXIST ROW

- —-—-—p

—

PROPOSED SIGNAL HEADS

1 WAY , 3 SECTION
HORIZONTAL W/ BACKPLATE

12"

7=\ N A\
!;!!H!L /|

B, C, E, F,
H, I, K, L
1 WAY , 4 SECTION

12" HORIZONTAL W/ BACKPLATE

SEE NOTE 8,
THIS SHEET

RIRIEIE)
N /N N\ =/

A, D, G, J

EXIST ROW

PROPOSED ELECTRICAL SERVICE POLE TY D
WITH SERVICE (120/240 VOLTS) METER,
SERVICE ENCLOSURE AND SERVICE DISCONNET
PS1

*3

NOTES:

1. LOCATIONS OF UNDERGROUND, AND OVERHEAD INSTALLATIONS AND
RIGHT OF WAY ARE APPROXIMATE. THE CONTRACTOR MUST VERIFY ALL
LOCATIONS PRIOR TO ANY CONSTRUCTION.

2. THE CONTRACTOR MUST CONTACT PUBLIC AND PRIVATE UTILITIES FOR
LOCATION OF UNDERGROUND FACILITIES AT LEAST 48 HOURS PRIOR TO
ANY DRILLING, BORING, TRENCHING OR EXCAVATING.

JAV NOLINIHSVM

3. THE CONTRACTOR MUST BE FULLY RESPONSIBLE FOR ANY DAMAGE CAUSED
BY CONTRACTOR’S FAILURE TO LOCATE AND PRESERVE THESE UTILITIES,
WHETHER UNDERGROUND, ABOVE GROUND OR OVERHEAD.

4. ALL WORK MUST BE PERFORMED WITHIN TxDOT RIGHT OF WAY.

5. THE CONTRACTOR MUST ADJUST SIGNAL HEAD ALIGNMENT, AS NEEDED,
USING ARTICULATING SIGNAL BRACKET ASSEMBLIES WITH MINIMUM
OF THREE ADJUSTABLE AXES.

6. THE CONTRACTOR MUST VERIFY MAST ARM POLE FOUNDATION LOCATION
WITH THE ENGINEER PRIOR TO INSTALLATION.

7. THE CONTRACTOR MUST NOT DISTURB THE EXISTING SOUND WALL BARRIER
AS PART OF THIS PROJECT.

8. IF TWO ACCESSIBLE PEDESTRIAN PUSHBUTTONS ARE PLACED LESS THAN
10 FEET APART OR ON THE SAME POLE, EACH ACCESSIBLE PUSHBUTTON
SHALL BE PROVIDED WITH THE FOLLOWING FEATURES:
- A PUSHBUTTON LOCATOR TONE
- A TACTICLE ARROW
- A SPEECH WALK MESSAGE FOR THE WALKING PERSON

INDICATION.
- A SPEECH PUSHBUTTON INFORMATION MESSAGE.

(SYMBOLIZING WALK)

PROPOSED FULLY-ACTUATED DETAIL A
SIGNAL CONTROLLER W/CABINET
AND BATTERY BACK-UP (BBU) N.T.S

DETAIL B

N.T.S

$79

:

i

=

@

aov1(@
PRE 160}

LEGEND
TRAFFIC DIRECTION

SIGNAL HEAD

TURN LANE SIGNAL HEAD
LUMINAIRE

SIGNAL CONTROLLER
GROUND BOX

ADVANCE RADAR DETECTOR
PRESENCE RADAR DETECTOR
MAST ARM SIGNS

MAST ARM POLE
ELECTRICAL SERVICE POLE
PED. POLE WITH PUSH BUTTON
PED. SIGNAL HEAD

PED. PUSH BUTTON

CONDUIT (TRENCH)
CONDUIT (BORED)
0 20’ 40’
SCALE: 1" = 40’

5/6/2024

REVISION APPROV.

7N CONSOr

F-12040
=4

©2024
I Texas Department of Transportation

SH 3 AT FM 517

PROPOSED SIGNAL LAYOUT

SHEET 2 OF 3
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CONDUIT AND CONDUCTOR RUNS
CONDUIT CONDUCTORS TRAY CABLE CABLES RADAR
(618) (620 621) (684) 6292)
PVC GROUND POWER LUMINAIRE PEDESTRIAN SIGNAL PRES. RADAR ADV. RADAR
RUN . " . "
2 3 4 4 g #8 x4 #12/4¢C
RUNNO | LENGTH (SCHD 80) (SCHD 80) (SCHD 80) (SCHD 80) BARE BARE INSULATED TRAY CABLE #1z/szC #12/4C ®z/7c #18/2C & #22/4C | #18/2C & #22/4C
(6046) (6054) (6058) (6059) (6007) (6007) (6012) (6005) (6007) (6009) (6012) (SUBSIDIARY) (SUBSIDIARY)
NO TRENCH NO BORE NO TRENCH NO BORE NO LENGTH NO LENGTH NO LENGTH | NO LENGTH | NO LENGTH NO LENGTH NO LENGTH NO LENGTH NO LENGTH
EA LF EA LF EA LF EA LF EA LF EA LF EA LF EA LF EA LF EA LF EA LF EA LF
1 15 1 15 1 15 1 45 wx 1 15 1 15 2 85 * 1 15
2 10 1 10 1 10 1 10 1 10
3 85 1 85 1 85 1 85 2 85 2 85 2 85 1 85
4 10 1 10 1 10 1 40 *x 1 10 1 10 2 80 * 1 10 1 10
5 50 1 50 1 50 2 50 3 50 3 50 4 50 2 50 1 50
6 20 1 20 1 20 1 20 1 20
7 20 1 20 1 20 2 20 4 20 4 20 4 20 2 20 1 20
8 80 1 80 1 80 2 80 4 80 4 80 4 80 2 80 1 80
) 25 1 25 1 25 1 55 xx 1 25 1 25 2 95 x 1 25
10 15 1 15 1 15 1 15 1 15
11 80 1 80 1 80 1 80 2 80 2 80 2 80 1 80 1 80
12 15 1 15 1 15 1 45 %x 1 15 1 15 2 85 * 1 15 1 15
13 45 1 45 1 45 1 45 1 45
14 5 2 5 2 5 8 5 8 5 8 5 4 5 2 5
15 20 1 20 1 20 4 20
16 20 1 20 1 20 2 20
TOTAL 195 165 80 80 500 20 40 730 1075 1075 1660 550 265
* CONDUCTOR LENGTHS INCLUDES AN ADDITIONAL 25FT AND THE LENGTH OF MAST ARM FOR SIGNAL CONDUCTORS
*% CONDUCTOR LENGTHS INCLUDE HEIGHT OF THE TRAFFIC SIGNAL POLE FOR LUMINAIRES
ELECTRICAL SERVICE DATA
ELECTRICAL SERVICE SERVICE SAFETY MAIN TWO-POLE PANELBD/ BRANCH BRANCH BRANCH
SERVICE ELECTRICAL SERCIVE DESCRIPTION CONDUIT CONDUCTORS SWITCH CKT BKR CONTACTOR LOADCENTER CIRCUTT CKT BKR CIRCUTT e
i) 10, 7, SIZE NO. /SIZE AMPS POLE/AMP AMP AMP RATING 10 POLE/AMPS AMPS
. TRAFFIC SIGNAL /50 20
PSI ELC SRV TY D 120/240 060 (NS)SS (E)SP (O) 11/4 3/46 N/A 2P/60 30 100 CUMINATRE S571E 5 6.2
boLE PROPOSED POLE CHART RADAR DETECTION CHART
DESCRIPTION DETECTOR # POLE * DESCRIPTION
PROPOSED 44’ MAST ARM W/ LUMINAIRE, MAST ARM DAMPING PLATE, (1) LED PRE P NORTHBOUND APPROACH PRESENCE RADAR DETECTOR
P1 COUNTDOWN PED SIGNAL HEADS, AND (1) ACCESSIBLE PEDESTRIAN SIGNAL (APS) PRE2 P2 EASTBOUND APPROACH PRESENCE RADAR DETECTOR
WITH R10-3el PRE3 P4 SOUTHBOUND APPROACH PRESENCE RADAR DETECTOR g,
PRE4 P5 WESTBOUND APPROACH PRESENCE RADAR DETECTOR £.7e)
PROPOSED 10’ HIGH PEDESTAL POLE ON (1) 5' DEEP SCREW ANCHOR FOUNDATION
P2 WITH (1) LED COUNTDOWN PED SIGNAL HEAD, AND (1) ACCESSIBLE PEDESTRIAN ADVI P3 SOUTHBOUND APPROACH ADVANCE RADAR DETECTOR
SIGNAL (APS) WITH R10-3el SIGN ADV2 P5 NORTHBOUND APPROACH ADVANCE RADAR DETECTOR
)%, 100219 &2
PROPOSED 50 MAST ARM W/ LUMINAIRE, MAST ARM DAMPING PLATE, (1) LED PROPOSED MAST ARM SIGN DETAILS '3’*'*‘ o
P3 COUNTDOWN PED SIGNAL HEAD, AND (1) ACCESSIBLE PEDESTRIAN SIGNAL (APS) _—=
WITH R10-3eL SIGN s ) )
PROPOSED 10’ HIGH PEDESTAL POLE ON (1) 5' DEEP SCREW ANCHOR FOUNDATION S H 3 o |® F M 51 7 o |©
P4 WITH (1) LED COUNTDOWN PED SIGNAL HEAD, AND (1) ACCESSIBLE PEDESTRIAN : : 5/10/2024
SIGNAL (APS) WITH R10-3eR SIGN  — — , - — —
PROPOSED 44’ MAST ARM W/ LUMINAIRE, MAST ARM DAMPING PLATE, (1) LED .57 14.5"7.5"7" 6.5" 5" 14.5"r.5" 28" 5"
P5 COUNTDOWN PED SIGNAL HEADS, AND (1) ACCESSIBLE PEDESTRIAN SIGNAL (APS) : 7 : : 50" :
WITH R10-3eL SIGNS . . . .
1.5" Radius, 0.5" Border, White on Creen; 1.5" Radius, 0.5" Border, White on Green; No | oate Reviso APPROV.
PROPOSED 10’ HIGH PEDESTAL POLE ON (1) 5' DEEP SCREW ANCHOR FOUNDATION SH 3%, Clearviewhwy-3-W; FM 5177, ClearviewHwy-3-W;
P6 WITH (1) LED COUNTDOWN PED SIGNAL HEAD, AND (1) ACCESSIBLE PEDESTRIAN D3-1G D3-16G ,\ Consor
SIGNAL (APS) WITH R10-3eR SIGN p . . .
42" x 18 60" x 18 ‘
o PROPOSED 50° MAST ARM W/ LUMINAIRE, MAST ARM DAVPING PLATE, (1) LED. ST, S3 S2, sS4 F-12040
UNTDOWN SIGNAL HEAD, AND (1) ACCESSIBL STRIAN SIGNAL (APS)
WITH R10-3el SIGN ' 5@ ©2z024
PROPOSED 10’ HIGH PEDESTAL POLE ON (1) 5' DEEP SCREW ANCHOR FOUNDATION PROPOSED ACCESIBLE_PEDESTRIAN y 4
P8 WITH (1) LED COUNTDOWN PED SIGNAL HEAD, AND (1) ACCESSIBLE PEDESTRIAN SIGNALS, SIGNS AND PUSH BUTTON Texas Department of Transportation
SIGNAL (APS) WITH R10-3eR SIGN
P PROPOSED SERVICE POLE TY D WITH SERVICE (120/240 VOLTS) METER, SERVICE Yoo To" SH 3 AT FM 517
ENCLOSURE AND SERVICE DISCONNECT j
PROPOSED PEDESTRIAN EQUIPMENT
F(’SSS?SED FULLY-ACTUATED CONTROLLER W/ CABINET AND BATTERY BACK-UP T CONFIGURATION LED countoonn | PROPOSED SIGNAL DETAILS
PEDESTRIAN
SIGNAL
w4 PBS FBe " o | w2 PB3 wi-ws SED e, FEDERAL AID PROJE?':-‘EET . sui’:mf
o~ PB8 (El DIV _NO. -
w tog
PB4rO) 6 b7 - K w3 R10-36R R10-30L 6 STP 2824 (341)VRU 9
W5 PB1 PB2 9" X 15" 9" x 15" STATE | DISTRICT COUNTY
TEXAS | HOU GALVESTON
PB3, PB5, PB7 PB1, PB2, PB4, CONTROL | SECTION J08 HIGHWAY
PB6, PBS8 0051 03 120 SH 3
O 2020 RO I N B S S AR AN E AL E N R R R R AR RN AT S RN A A Y [ s o V1% AV Pt
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90" MAX

6" TYP 6" TYP 6" TYP 4 N\
CONTROLLER BBU
CABINET
BBU
o
>
|_ el —
N
u m —
| | U./\ o <
S 11
N T
|| SN R
FJ///Aﬁ“ _____ ‘JJ ka
_____ o
>
SEE NOTE 1 '_ SIDE VIEW
(o]
o CLEVATION VIEW
NOTES:
] 1. INSTALL 1-1/2 " PVC CONDUIT WITH FIVE #6 AWG CONDUCTORS, TWO
¥ #18 AWG CONDUCTORS AND ONE CAT 5 CABLE WITH CONNECTOR BETWEEN
THE TWO CABINETS.
o 2. EXTEND THE CONCRETE CONTROLLER PAD (REFER TO SD/SCFD) UNDER
e CONTROLLER BBU THE BBU. MODIFY PAD DIMENSIONS TO FIT EQUIPMENT, AS NEEDED.
> CABINET 3. THE WORK PERFORMED AND MATERIALS FURNISHED WILL NOT BE PAID
FOR DIRECTLY, BUT WILL BE SUBSIDIARY TO THE BBU ASSEMBLY.
4. FURNISH CLASS "B" OR CLASS "C" CONCRETE.
A 5. USE 6" X 6" - NO. 6 REINFORCING MESH IN FOUNDATION WITH
1" X 1" X 45° CHAMFER AT ALL CORNERS.
o
= CONTROLLER —
o FOUNDATION _l N
" s Texas Department of Iransportation
Houston District
\*‘6" X 6" - NO. 6 Z © 2019 TxDOT
REINF. MESH ;’
7 "KISHORE JuLURU
ro %-g;;aaaig"gz SIGNAL DETAILS/STANDARDS
BBU SIDE MOUNT
PLAN VIEW AN %W“‘ SD/S BSM
5/6/2024 SCALE FED-R0: | sTATE PROJECT NO. HIGHWAY
N. T.S. 6 |TEXAS SH 3
09/2019 | HOU| GALVESTON 0051 03 [120| 10




TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical
diagrammatic and may be shifted to accommodate field conditions.

services is

2. Provide new and unused materials. Ensure that all materials and installations comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and are |isted by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an
acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

Miscel laneous nuts, bolts and hardware, except for high strength bol+ts,
steel when plans specify galvanized, provided the bolt size is ' in.

may be stainless
or less in diameter.

Provide the following test equipment as required by the Engineer to confirm compliance with
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been proper |y
calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

Instal | grounding as shown on the plans and in accordance with the NEC. Ensure all metallic
conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1.
connectors, and bonding jumpers are subsidiary to the various bid items.

When required by the Engineer, notify the Department in writing of materials from the
Material Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway Il lumination and Electrical Supplies.”
No substitutions will be allowed for materials on this Ilist.

CONDUIT

A. MATERIALS

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide
conduits listed under Item 618 on the MPL under "Roadway I[Ilumination and Electrical Supplies.”
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nommetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

Material

Provide galvanized steel
Properly bond all metal

RMC for all exposed conduits,
conduits.

unless otherwise shown on the plans.

Unless otherwise shown on the plans, provide junction boxes with @ minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations

not applicable to the table, size junction boxes in accordance with NEC.

AWG
w1
#2
#4
6
w8

3 CONDUCTORS
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"

5 CONDUCTORS
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"

X

8" 8" x 4"

7 CONDUCTORS
16" x 16" x 4"
12" 12" x 4"
10" 10" x 4"
10" 10" x 4"
8" x 8" x 4"

X | x| x|x
X | X | x| %

X | X | X

Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the same side. Mechanically secure all junction boxes with
an internal volume greater than 100 cu. inches.

Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC.

Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes
in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the same requirements for junction boxes used with RMC systems.

Provide PVC junction boxes intended for outdoor use on PVC conduit systems,
otherwise noted on the plans.

unless

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of @ grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in a minimum of 2 in. of
concrete. PVC extensions are al lowed on these concrete encased rigid metal elbows. RMC or
PVC elbows are subsidiary to various bid items.

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval
the Engineer,
conduit bid under Item 618. Ensure bored HDPE substituted for PVC
size PVC called for in the plans.
except that the conduit is supplied without factory-installed conductors.
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit.
and schedule as shown on the plans. Do not extend substituted conduit
foundations. Provide PVC or galvanized steel
foundat ions.

into ground boxes or
RMC elbows as called for at all ground boxes and

Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles,

properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on

the service riser conduit.

CONSTRUCTION METHODS

Provide and install expansion joint conduit fittings on all structure-mounted conduits at
the structure’s expansion joints to allow for movement of the conduit. In addition, provide
and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
external ly exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply manufacturer’s specification sheet for expansion
joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as g substitute
for the required expansion conduit fittings.

Space all conduit supports at maximum intervals of 5 ft. Install
attaching metal conduit to surface of concrete structures.
on ED(2).

conduit spacers when
See "Conduit Mounting Options”
Install conduit support within 3 ft. of all enclosures and conduit terminations.

Do not attach conduit supports directly to pre-stressed concrete beams except as shown
specifically in the plans or as approved by the Engineer.

Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
or Box" prior to installing conduit or duct cable to prevent bending of the connections.

backfill all trenches with excavated
When placing conduit in the sub-base of

When placing conduit in the sub-grade of new roadways,
material unless otherwise noted on the plans.
new roadways, backfill all trenches with cement-stabilized base as per requirements of
Items 110 "Excavation", 400 "Excavation and Backfill for Structures", 401 "Flowable
Backfill", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring."
Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
During construction, temporarily cap or plug open ends of all conduit and raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
cans, service enclosures, auxiliary enclosures and junction boxes. Grounding bushings on water
tight sealing hubs are not required.

Fit the ends of all PVC conduit terminations with bushings or bell
install a grounding type bushing on all metal conduit terminations.

end fittings. Provide and

Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical services, install a 6 AWG solid copper grounding electrode conductor.
Place conduits entering ground boxes so that the conduit openings are between 3
from the bottom of the box. See the ground box detail on sheet ED(4).

in. and 6 in.

Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
the Engineer. Seal conduit immediately after completion of conductor installation and pull
tests. Do not use duct ftape as a permanent conduit sealant. Do not use silicone caulk as a

conduit sealant.

File smooth the cut ends of all mounting strut and conduit.
cut ends of all mounting strut and RMC (threaded or non-threaded)
more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material
as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with a zinc rich
paint as an alternative for materials required to be galvanized.

Before installing, paint the field

with zinc rich paint (94% or

by
substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
is schedule 40 and of the same
Ensure the substituted HDPE meets the requirements of [tem 622,
Make the transition of
Provide conduit of the size

= o

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ELECTRICAL DETAILS
CONDUITS & NOTES

ED(1)-14

FILE: edl-14.dgn

oN: TxDOT ‘CK=TXDOT‘DW= TxDOT  |ek: TxDOT

© x0T

October 2014

CONT

SECT

JoB

HIGHWAY

REVISIONS

0051

03

120

SH 3

DIST

COUNTY

SHEET NO.

HOU

GALVESTON

1




TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

1:59: 25 PM

5/6/2024

DATE:

No warranty of any
ility for the conversion

FILE: \\consor. local\Files\_V-TPD\Projects\TX\2021\D210131TX. 03\1_Des i gn\560F_¢RDD \HGINOPI PIare ther e SRS | GRafiorS HBCRNDEFMS PPN 1o rRI0Eg8eeess + RoUdENg from its use.

ELECTRICAL CONDUCTORS

A.

1.

MATERTAL INFORMATION

Provide Type XHHW insulated conductors in accordance with Departmental Material
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide
conductors as |isted on the Material Producers List (MPL) on the Department web site
under "Roadway Illumination and Electrical Supplies" Item 620. Color code insulated
conductors in conformance with the NEC. Identify grounded (neutral) conductors with
white insulation. Identify grounding conductors (ground wires) with green insulation
or bare conductors. Identify ungrounded (hot) conductors with any color insulation
except green, white, or gray. Keep color scheme consistent throughout the wiring
system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous
color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at
least 6 in. of the conductor’s insulation with half laps of tape.

Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with g UL Iisted connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

Where two or more circuits are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at each accessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with g permanent marker.

Use |isted compression or screw type pressure connectors, terminal blocks,
split bolt connectors for splicing as specified in DMS 11040. Use hot melt
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insulating
materials, breakaway disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

CONSTRUCTION METHODS

Use only a flat, high tensile strength polyester fiber pull tape for pulling
conductors through the conduit system. After installing conductors in conduit,
perform conductor pull test. If a conductor cannot be freely pulled, make any
needed alterations or repairs at no additional cost to the department. Perform
insulation resistance tests in accordance with Item 620. Coordinate with the
Engineer to witness the tests.

or

Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pul led through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum
length of conductor at enclosures, weatherheads and pole bases.

Magke splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only |isted compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing

may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heating the tubing, increase the diameter of the conductor
insulation using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have
been burned, or overheated, is considered defective and must be replaced.

Size and install gel-filled insulating splice covers according to
manufacturer’s specifications when used in place of heat shrink tubing.

Wire nuts with factory applied waterproof sealant may be used for 8 AWG or
smal ler conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

Support conductors in illumination poles with a J-hook at the top of the pole.
When terminating conductors, remove the insulation and jacketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged.

Replace conductors and cables that are damaged beyond repair or that fail an
insulation resistance test at no additional cost to the department.
or wire nuts.

Do not repair damaged conductors with duct tape, electrical

Use only approved splicing methods.

tape,

Do not terminate more than one conductor under g single connector, unless the
connector is rated for multiple conductors. Do not exceed fthe pressure connector’s
listing for maximum number and size of conductors allowed.

Instal |l breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of
breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly

Provide and install a separate stranded equipment grounding conductor

(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs

are bonded together at every accessible location.
instal lagtions, provide a minimum size 8 AWG EGC.
under Item 620.

C. TEMPORARY WIRING

For traffic signal
The EGC is paid for

1. Install temporary conductors and electrical equipment in accordance with
the NEC article "Temporary Installations” and Department standard sheets.

2. Provide a ground fault circuit interrupter
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFCI may be any one of the
following: molded cord and plug set, receptacle, or circuit breagker type.

(GFCI) for power outlets for

3. Use listed wire nuts with factory applied sealant for temporary wiring
where approved.

4. Enclose conductor splices within g |isted enclosure or ground box,
the splices are more than 10 ft. above grade vertically and more than 5 ft.
horizontally from any metal structure. Where installing temporary conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

or ensure

5. Protect and when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

1. Provide and install a grounding electrode at electrical services. Provide
ground rods according to DMS 11040 and the plans. Larger diameter or |onger
length rods may be called for in some specific locations, see the individual

plans sheets. Concrete encased grounding electrodes may be called for in
specific locations including electrical service, see individual plan sheets,

B. CONSTRUCTION METHODS

1. Furnish aquxiliary ground rods for lightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

2. Do not place ground rods in the same drilled hole as a timber pole.

3. Install ground rods so the imprinted part number is at the upper end of
the rod.

4. Remove all non-conductive coatings such as concrete splatter from the rod
at the clamp location.

5. Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When a bend is required, ensure a minimum
radius bend of four inches for these conductors.

6. Unless otherwise called for in the plans,
conductors with non-metallic conduit. When protecting grounding electrode
conductors with metal conduit, provide and install a grounding type bushing
and properly sized bonding jumper on each end of the metal conduit.

protect grounding electrode

7. Written quthorization is required before installing g ground rod in a
horizontal trench for rocky soil or a solid rock bottom.

Snap- | ock,
molded clamp

See through
mo lded cover

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections
[ R} I A}

Seal between
conductors with

hot melt adhesive gﬁg?nk Hot melt “C" clamp
tape. Tape to 3dhe5|ve type connector
ape

extend past end
of tubing by

|/8.. o |/4..
Increase
insulation
diameter with
hot melt
adhesive tape.
Tape to extend
. t end of
2" Min. past
over:op fuping by
Yg" to 'a"
SPLICE OPTION 1
Compression Type

Seal between Heat

conductors with Hot i+ Shrink

hot melt adhesive ogheZ?ve Tube

tape. Tape to .

ex?end pgs+ end tape Splif bolt

of tubing by

Yo" to /a"
Increase

Wrap split bolt insulation

connector with diameter with

hot melt adhesive hot melt

tape to protect adhesive tape.

heat shrink from 2" Min. 2" Min, Tape to extend
sharp edges over lap over lap past end of
tubing by
Yg" to Yo"
SPLICE OPTION 2
Split Bolt Type
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Reinforcing No. 3 Ground
Rl ReInforcing gro GROUND BOXES
steel
I A. MATERIALS
T T . _ *=—Class A S 'VVC E \N
. 10" (typ) \ ?oRcre+e Aprog) R 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
! ! when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
: 10" A Grounding Depth of box Item 624 "Ground Boxes."
! (typ) bushing for . . .
. ' RMC. Bell end 2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as |isted on
J upuupupal i S R e A fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
L . PVC (4) fill (3) and Electrical Supplies,” Item 624.
1 1
1
! ; Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070,
1 1 box
. . Conduit or 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
o2 o ! duct cable
N e memmmmo oo } , B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
f and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.

2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and reinforcing steel, are
subsidiary to ground boxes when called for by descriptive code.

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so
that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.

(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in g neat and workmanlike manner. Uniformly space

conduits so grounding bushings and bell end fittings can easily be installed.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are instal led.

(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.

7. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

8. When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.

TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 11 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
L
Hole for " fe———
I+ with
GROUND BOX COVER DIMENSIONS polt i - : _ — M I Traffic
[ g | | Operations
for head ! N ‘ . Division
DIMENSIONS (INCHES) } L I Texas Department of Transportation Standard
TYPE 7—712»71537—2—77 J P i i
H I J K L M N | P | | I
| \
A, B&E 23 Ya| 23 |13 ¥ |13} 97 58 | 13 2 ‘
’ /4 /2 /8 /8 For cover logo ‘ [ S ELECTRICAL DETAILS
C&D 302 30l 1T | T a |13 al 6% | 1V % | 2 and lobeling |
requirements. GROUND BOXES

1
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure installation and materials comply with the applicable

SERVICE ASSEMBLY ENCLOSURE

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

provisions of the National Electrical Code (NEC) and National Electrical Manufacturers
Association (NEMA) stondards. Ensure material is Underwriters Laboratories (UL) listed. 1.Provide threaded hub for all conduit entries into the top of enclosure 1.Field drill flange-mounted remote operator handle if needed, to
Provide and install electrical service conduits, conductors, disconnects, contactors, : : ensure handle is lockable in both the "On" and "Off" posi+i6ns
circuit breaker panels, and branch circuit breakers as shown on the Electrical Service 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards :
Data chart in the plans. Faulty fabrication or poor workmanship in material, equipment, “and for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a traonsformer larger than 50 KVA
or installation is justification for rejection. Where manufacturers provide warranties photocel |l or lighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
and guarantees as a customary trade practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084. breaker’s ampere interrupting capacity (AIC) rating and provide
. . . . . . . documentation from the electric utility provider to the Engineer.
2.Provide electrical services in accordance with Electrical Details standard sheets, 3.Provide aluminum (AL) and staoinless steel (SS) enclosures for Types A, C
Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 .ond D in occordance with DMS 11080, 11081, 11082, 11083. and 11084 DB ’
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint stainless steel ’ ’ ’ ’ : PHOTOELECTRIC CONTROL
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 : P ot . |isted the WPL. M g N hield th
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . . . . .Provide photoce as listed on e . Move, adjust, or shie e
Standard Specifications. Provide electrical service types A, C, and D, as l|isted 4'B&gvi?gagegﬁg+?:oggrVBgenéﬁsérSC?égsggeSeégsggfoggSC?geg'+?ng§9§s°gﬁown photocel | from stray or ambient night time 1ight to ensure proper
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descrip+i§e code, provide an AL enclosure : operation. Mount photocell facing north when practical. Mount top
Il lumination and Electrical Supplies,” Item 628. Provide other service types as ’ ° of pole photocells as shown on Top Mounted Photocel | Detail.
detailed on the plans.
3.Provide all work, materials, services, and any incidentals needed to install a
complete electrical service as specified in the plans.
4. Coordinate with the Engineer and the utility provider for metering and compliance
with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility company to provide power to the location * ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Pane Ibd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. [Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit Load
work as approved. 1D Number *%Size | No./Size Amps | Pole/Amps Amps Amp Rating 1D Pole/Amps | Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL(E)SF (U) 2" 3/82 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" Und 1P/20 15
enclosures. Master Lock #2195 keys and locks become property of the State. naerpass
Unless otherwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(0) /N 3/56 N/A 2P /60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-energize all equipment inside the 30 Luminaires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) Y 3/#6 N/A N/7A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, % Example only, not for construction. All new electrical services must have
and white colored XHHW service entrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in the plans. Standard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . R photocel |
Identify electrical conductors sized 4 AWG and larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. recepracie Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channe | (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X)) XX xX) gcs-r iron ! T
including the riser or the elbow below ground are subsidiary to the electrical T - T T T or sand casf
service. For an underground utility feed, all service conduit and conductors after Schematic Type N 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser Y oluml?um out let 6 1o 8" measured
when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
> in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating " RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ C%nduif bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T ] ; td 1/, or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o p:ovu € /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as al lowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with Utility |
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Suppor+t
length. Strap LFMC within 1 foot of each end. LFMC less fthan 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photoce ! | Mounting Location
required on all installed conductors, with ot least six inches of free conductor . 9 - .
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
Mounted from box. 5 foot maximum spacing
12.Ensure al |l mounting hardware and installation details of services conform to utility (T)y= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N) = None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique to each E— % Operations
service. Before shipment to the job site, place the applicable laminated schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard
used to build the enclosure in the enclosure’'s data pocket. The installing contractor OC= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment and TP= Timber pole
branch circuits supplied by that service. Thg laminated plan iheefs are to be placed SP- Steel pole
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to -
8 Y, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETAILS
sheets, the installing contractor is to redline plan sheets before Iaminating. oT= $0|e by 0*2975 or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide laminated plan EX= Existing pole SERV I CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plan sheets to 8 ', in. x 11 in before Ilaminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. — ED (5) -14
0= Overhead Service Feed ]
15.D0 not install conduit in the back wall of @ service enclosure where it would from Utility FLe ed5-14,0gn oN: TXDOT [ck: TXDOT [ow: TxDOT _[ck: TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxD0T October 2014 CONT |SECT JoB HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utility ] REVISTONS 0051103 120 SH 3
Grounding bushings are not required when the end of the metal conduit is fitted
with a conduit sealing hub or threaded boss, such as a meter base hub. bIst COUNTY SHEET NO-
HOU GALVESTON 14

71E




No warranty of any

TxDOT assumes no responsibility for the conversion

[~ Red insulation or

Vi V2

o
[

|

I

T

[

A o o
oo o/

color code 6" length
of Line 1 or Line 2
conductors’ insulation

with red tape where
conductor ex[ii/igg///,,,///’/”/////
weatherhead.

White insulation or
color code 6" length
of neutral conductors’
insulation with white 1
tape where conductor ——————————=
exits the weatherhead.

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

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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DISCLAIMER:

:59: 32 PM

1

5/6/2024

DATE:

=
|

Grounding Typical Branch
Electrode Circuits

SCHEMATIC TYPE A

THREE WIRE

Do not bond
this bus to

the enclosure +{« & « 4]

pu!

Grounding
Electrode

SCHEMATIC TYPE C
THREE WIRE

S N
No

Lo

v
i
|
|

i

Typical Typical
120 Vol+t 240 Volt
Branch Circuit Luminaire
Branch Circuit

SCHEMATIC TYPE D -

Grounding
Electrode

Bonding
jumper

Typical
120 7/ 240 VoIt
Branch Circuit

CUSTOM

1207240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric

WIRING LEGEND

Power Wiring

------- Control Wiring

—N— [ Neutral Conductor

required

Equipment grounding conductor-always

2 utility provider)

3 Service Assembly Enclosure

4 Main Disconnect Breaker (See Electrical
Service Data)

5 Circuit Breaker, 15 Amp (Control Circuit)

6 Auxiliary Enclosure

7 Control Station ("H-O-A" Switch)

8 Photo Electric Control (enclosure-
mounted shown)

9 Lighting Contactor

10 | Power Distribution Terminal Blocks

11 | Neutral Bus

12 Branch Circgi+ Breokgr
(See Electrical Service Data)

13 | Separate Circuit Breaker Panelboard

14 | Load Center

15 | Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red tape where
conductor exits the
weatherhead.

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

G N = G N
Grounding
l l Elecfrodel l
v L 2
Typical Typical
120 Vol+ 120 / 240 Vol+t

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
1207240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocell
top of the pole or on luminaire only,
no lighting contractor will be instal led.

;§§%§"® Traffic
Operations
I Texas Department of Transportation s”,;‘;’,f,’g;’d

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14. dgn on: TXDOT [ok: TxDOT Jow: TxDOT [ok: TxDOT
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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".
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kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

:59: 35 PM

1

DATE: 5/6/2024

o7 "
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation "o 6" 20’ measured from Top of Yo . 21" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" £ 4" (typ.) grade. Circumtances : weatherhead radius
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neutral —_— may require the L To be 2" to 6",
steel or stainless steel channel strut, 1Y in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s i electrical service 4" typical TE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel ond hardware to vertical insulation with support to be taller i below the top NOTE:
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where x—RMC than the 20" shown, / of pole. All rough o
with zinc-rich paint before installing. conductor exits check with utility edges shall >
weatherhead. before installing. White insulation be ground =
2.Prov§de poles for overheoc_:l service with an eyebolt or sjmi Iof fiHing for o++c|r:hm<.em'L of'+he Red insulation or color code 6" smooth n
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of g;ngigigsjs )
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor Ienf?: o; Line 1 g:fggr:rc?gg drop insulation with 2;?'20'?8'6 T
bolts for underground service supports. Provide and install galvonized ¥ in. x 56 in. x 4 in. ggnd&cior’s o0 be below white tape where > - ploc:es ¢/z ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. -
3'Y, in. to 3, in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where i weatherhead. IEY 3
and install leveling nuts for all anchor bolts. pe wher Conduit support Yo " ( /3
conductor exits spacing, 3’ max . R . . 6
. the weatherhead. ? €d insulation
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
I isted mechanical connectors rated for embedment in concrete. See Inset B. length, 12" min and 3’ in between length of Line 1 POLE TOP PLATE
18" mo;< M L __Service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all R 1 Enclosure called for by the conductor’s
conduits entering the service from underground. 1 utility. H e insulation with 24" Diameter
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service 1 conductor exits e
unobstructed concrete cover. Switch ] Channell Enc losure the weatherhead. . w /a
. ||° bracket or Conductor slack Condui t
7.0rill and tap steel poles and frames for !, in. X 13 UNC tank ground fitting. For steel pole service o L other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L my approved by o 18" max. ) .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode : | Inset B .J the Engineer. Inset A 1 -1 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 UL (Kindorf, ';:T Meter ---
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, \o
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X N . Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For ;%//;%»SE \ \//\% o = "L T -
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC N —y= 2 ik (.
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" W E @W(\x\\//\\k . A 1
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete — RMC PVC —_—y= 77 NRA . BASE PLATE DETAIL
is fitted into a sealing hub or threaded boss. Fﬁ @—— 24" dia. X 60"
k24 Dia. x 60" PVC RMC foundation 4-#5
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation i reinforcing bars ~
a tapped hole. 4-#5 reinforcing and #2 spiral at 6" Y " [=—
bars and #2 spiral pitch (typ.) k) N Vs/ "
9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch SRz S === 16
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vot
wrench tight.
. : . : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to S Note 4
prevent abrasion of the insulated conductors. o ee Note
bri11. top ong thress = SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically stated /2" X 13 UNC. Install 1= .
elsewhere or directed by the Engineer. tank ground fitting, - 1 - — O Aan N
. connect electrical N ] N NN~ o~
| varies | service grounding - . <.|_I.) O vo 0O kI_I‘)
| | electrode conductor. @ ) - \“’\ —
- M T See Note 7. . H 5" thick I/»" expansion :
12 o ] ] o - - concrete joint material ©
above — — Rebar —\ 11\ Jf . pad (class C N
grade @ Center of meter - - - Anchor concrete and b
max. SAFETY socket 60" typical = N Bolt 6" X 6" #6
SWITCH above grade. ] wire mesh) ——»
METER (Verify with utility) —
o« - ., FRONT VIEW
Dimension varies
Jy—rL Threaded INSET A INSET B install only as ’
— o boss . wide as required
Varies Service to accommodate
RMC i l«—— Steel post - - Safety B Enclosure equipment
SERVICE Channe! Strut L — — —» switch >
—1|ENCLOSURE o/fOS mgunfin; _O B ] twhen @ § o TOP VIEW
] equipment. required) — £
Number of struts = Inset A < 1° SERVICE SUPPORT TY SF (0) & SF (U)
as needed to METER SERVICE - o
securely mount — - ENCLOSURE{—. a Slm
equipment — ] ] + -~ o %@ o Traftf[c
+ vogi = erations
Inset A - 512 374" dia. IT D ] Division
3 a5 exas Department of Transportation Standard
Inset B B 53
~ ot 2|~
=N * = ®| Inset A ® o ) ;8 ELECTRICAL DETAILS
r X /\\/; -
T —— A SERVICE SUPPORT
g ' |
Inset B lid 247 gia, x 4" _ D TYPES SF & SP
L le o Lo i :" foundation 54" dia. x 36"5dep+h an
4-s5 reinforcing o oundation 4-%
bars and #2 spiral reénigrmr_ﬁg ?ors ngg'ih ED (7) -14
WITH SAFETY SWITCH at 6" piteh (typ.)  WITHOUT SAFETY SWITCH C(":yp_) 22'29 biteh FILE: ed7-14. dgn ov: TxDOT_[ek: TXDOT [ow: TxD0T_ [k TxDOT
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETATIL ©TxD0T October 2014 conT [sect S8 HIGHNAY
REVISIONS 0051/ 03 120 SH 3
SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE :‘SL GALC\(;L;TS‘(TON SHE:T6NO.
716




No warranty of any
ility for the conversion

i t TxDOT assumes no responsi. -
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The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

1:59: 38 PM

5/6/2024

DATE:

TRAFFIC SIGNAL NOTES

1.

2.

3.

4.

6.

T.

8.

10.

1.

Do not pass luminaire conductors through the signal controller cabinet.

Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

VRN
| i
Provide roadway luminaires, when required, in accordance with the
material and construction sections of Item 610, "Roadway Il lumination [T
Assemblies, " except for performance testing of lumingires. Test L
installed roadway luminaires for proper operation as g part of the
associated traffic signal system test. (1]
. . . . Service
I[f internally illuminated street name signs are approved for use, Entrance .
ground the fixture to the pole with a 12 AWG green XHHW conductor. (R

Bond anchor bolts to rebar cage in two locations using #3 bars or

6 AWG stranded copper conductors. Use |isted mechanical connectors
rated for embedment in concrete. See TXDOT standard TS-FD for further
details.

Drill and tap signal poles for ', in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the
bottom of the enclosure for the service grounding electrode conductor.
Connect the electrical service grounding electrode conductor to the tank
ground fitting. Ensure electrical service grounding electrode conductor
is as short and straight as possible from the enclosure to the tank
ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

Mount electrical service enclosure and meter to signal pole with stainless
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bands using two-bolt brackets. Install brackets near top and bottom of
each enclosure. Install properly sized stainless steel washers on each bolt

White insulation or
color code 6" of
neutral conductor’s
insulation with white
tape where conductor
exits weatherhead.

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red tape where
conductor exits the
weatherhead. Conductor

Line slack length, 12" min.,
18" max.

120/240 Vol+t
3 Wire

in the enclosure. Band or drill and tap properly sized stand-off straps to
signal pole for attaching conduit.

Drill, top and thread
2" X 13 UNC. Install
—— Meter tank ground fitting,
See Note 7 connect electrical

Conduct pull tests and insulation resistance tests on all illumination and
power conductors as required in Item 620 "Electrical Conductors" and ED(3).

service grounding
electrode conductor

To prevent electronics damage, do not conduct insulation resistance tests
on traffic signal cables after termination.

. See Note 6
=— Service

Enclosure
See Note 7

Lock all enclosures and bolt down all ground box covers before applying power
to the signal installation.

Terminate conduits entering the top of enclosures with a conduit-sealing hub

|1
or threaded boss such as meter hub. Install a grounding bushing on all metal

conduits not connected to conduit-sealing hub or threaded boss. Bond the

grounding bushing to the ground bus with a bonding jumper. Seal all conduits

entering enclosures with duct seal or expanding foam. Do not use silicone to E}
seal conduit ends.

For all conduits, ensure the burial depth is a minimum of 18". Ensure the

Inset A

INSET A

Bushing
or Bell
End Fitting

minimum burial depth for conduit placed under a roadway is 24",

2
DR N

S
PRI K

V7
N>

2

! requirements
view)

See TS-CF standard

for controller
foundation details,
number of required

i conduits, and grounding

(see side

See layout
sheets for

signal pole

typg —mM8M8M8M8¥ =

Ground
box

R

X

YA

See Note 11 Ground box
(see side view)

S«

N

I
N

&

X ]
5

BN

O, 7
SRR

AL,

B>

R
S

N
K

RO,

I fo

-

L]
s

T s L > Y
R ANAANAASASNAN A AN 3

< \ See TS-CF standard for
Rz conduit and grounding

SIGNAL CONTROLLER requirements. See |ayout

sheets for ground box

SIDE VIEW locations and any additional

conduits that are required.

AN

SIGNAL POLE WITH SERVICE

Type T electrical service mounted

on signal pole shown as an example.
See electrical details, layout sheets,
and electrical service data chart for
additional details.

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

See TS-FD standard
sheet for foundation

and conduit details———

gﬂ
X
S
\/\\ R
K
A
2D

\_/_\

R
%

SN

SIGNAL POLE

= o

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ELECTRICAL DETAILS

ED(8)-14

TYPICAL TRAFFIC SIGNAL
SYSTEM DETAILS
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No warranty of any
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The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

PM

1:59: 41

5/6/2024

DATE:

TIMBER POLE (TP)SERVICE SUPPORT NOTES

1

® ©

QOO ©

®@ © ©

Ensure electrical service support is a class

5 treated timber pole as per [tem 627 "Treated
Timber Poles." Embed timber pole to depth
required in Item 627.

Conduit and electrical conductors attached

to the electrical service pole and underground
within 12 in. of service pole are not paid

for directly but are subsidiary to the electrial
service.

Instal |l pole-top mounted photocell (T) on
north side of pole, or in service enclosure
(E) as required. See Electrical Service Data
chart in plan set.

Gain pole as required to provide flat surface
for each channel. Gain timber pole to 3% in.
max. depth and 1 % in. max. height. Gain
pole in a neat and workmanl!ike manner.

Mount meter and service equipment on stainless

steel or galvanized channel (Unistrut, Kindorf,

or equal). Provide channel sized 1 in. to 3 ¥ in.
maximum depth, and 1, in. to 1% in. maximum

width. File smooth the cut ends of galvanized
channel and paint with zinc rich paint before
installing on pole. Secure each channel section

to timber pole with two galvanized or SS lag
bolts, Y4 in. minimum diometer by 1%/, in.

minimum length. Use a galvanized or SS flat

washer on each lag bolt. Do not stack channel.

When excess length must be trimmed from poles,

trim from the top end only.

Class 5 pole, height as required

Service drop from utility company Point of
(attached below weatherhead) attachment

to be below

Service conduit (RMC)and service
entrance conductors - One Red,

One Black, One White (See Electrical
Service Data)

Safety switch (when required)

Meter (when required)

Service enclosure

© AWG bare grounding electrode
conductor in ', in. PVC to

weatherhead

|

Pole brand

must be
ground rod - extend !, in. PVC 5’ or less
6 in. underground. above grade
% in. x 8 ft. Copper clad
ground rod - drive ground rod 6
to a depth of 2 in. to 4 in.
below grade.

Bushing
RMC same size as branch circuit E;dBe"
conduit. Fitting 7

See pole-top mounted photocel |

. O

detail on ED(5). ‘

When required by the serving ?yp. +
utility provide bare 6 AWG g
copper conductor. Run wire o
from pole top to butt wrap é
or copper butt plate. Protect ]

conductor with non-conductive

material to a height
of 8 ft. above finished
grade.

When required by utility, cut
top of pole at an angle to

enhance rain run off.

7

18"
in.

6" to 10" N—Couple to
typical Circuit
Condui t

T ®

Upper end of ground
rod to be 2" to 4"
below finished grade

SERVICE SUPPORT TYPE TP

(0)

GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)INOTES

Ensure electrical
Concrete

1.

service support structures bid as type Granite
(GC) or Other Concrete (OC) meet the following requirements.

Provide GC and OC poles that meet the requirements of DMS 11080
"Electrical Services."

Provide prestressed concrete poles suitable for direct embedment into
the ground without special foundations.

Verify poles are marked as required on DMS 11080. Location of marking
should be approximately 4' above final grade. Use the two-point pickup
locations when handling pole in horizontal position, and one-point
pickup location for use in raising the pole to g vertical position.
These marks are smal | but conspicuous.

Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater.
Ensure all installation details of services are in accordance with utility

company specifications.

Install g one point rack or eye bolt bracket 6 inches to 12 inches below
the weatherhead as an overhead service drop anchoring point for the
electric utility.

Furnish and install galvanized or stainless steel channel strut 1 Y, in.

or 1 % in. wide by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line
or equal). Attach channel strut with stainless steel concrete anchors (max.
1" depth), square U-bolts or back to back channel strut with long bolts,

or other secure mounting as approved by the Engineer. Ensure bolts are
galvanized in accordance with ASTM A153. Do not stack channel struts.

Backfill the holes thoroughly by tamping in 6 in. |ifts. After tamping to
grade, place additional backfill material in a 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

White Insulation or

color code 6" length — | 2" to 6" (4" typ.)
neutral conductor’s . .
insulation with 6" to 12" 7ﬂ t()As :??l:'_'rred r?]r 2I)I0wed
white tape where ol ” y urility company
conductor exits
the weatherhead.
Red insulation or 25’ measured from grade.
cgloq co?e 6 !eng;h Circumstances may require the
of Line 1 or Line 2 electrical service suppor+t
conductor s insulation to be taller than the 257
g&;z gfgr*g§?+ghere shown, check with utility
o ! before installing
the weatherhead. RMC
Conductor slack .
length, 12" min., Service
18" max. ////////ﬁiEnclosure
Safety Switch Pole marking
(when required)—= ////////*7opprox. 4
Ul ] above ground
(', I ine.
o
= ////////ffSee Detail A
3 Extend 1/2"
=4 i PVC 6"
below grade
Bushing
or Bell
End Fitting
- v !
flow :Si g
2152 L 6 -
g Gayof | t PVC, or other
S_|sc g0 ; RMC conduit type
E2| - o600 : as shown on
£5|85. Co : 6" to 10" layout
Sal——NF- :
4
. [«— Ground R
Min. 24" 5,0/.9“')(08, od
dia. hole ;" to 4"

Concrete Pole below grade

CONCRETE SERVICE SUPPORT
Overhead (0)

Service
Enclosure

Extend /2" PVC

Detail A
;///////////6" below grade

Safety switch
(when required)

S

£lo
a
o 3|c
- Eig
: 3lo
8 5F

H At
:Aic 'q
X 0=
c s
= ;
) ‘) 3 RMC
[N . o "
< . |6 to10
. .

RMC el l / :
Under ground Min. 24" Concrete

conduit as
per utility
requirements

dia. hole

Pole

round Rod
‘5/8-- X 8/

" 4o 4"
below grade

= kc

conduit type

as shown on
layout

Bushing
or Bell
End Fitting

CONCRETE SERVICE SUPPORT

Underground (U)

Side View

Top View

DETAIL A

See Note 7. Before installing channel

that has been cut,

file sharp edges and

paint with zinc-rich paint. Ensure

there is no paint splatter on the pole.

= o

I Texas Department of Transportation

Traffic
Operations
Division
Standard

ED(10)-14

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP
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ity for the conver-

No warranty of any

TngT assumes No responsibi |

sion 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:

DATE:
FILE:

Arm ROUND POLES POLYGONAL POLES
i SHIPPING PARTS LIST
Length | D, Dy D,, Do (D thk Dy Dis D,, Dy (D) thk Fou?;lg;lon
ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
20 12.0 3.3 8.6 7.8 239 12.5 9.5 8.7 7.8 239 36-4A connection bolts and washers and any additional hardware |isted in the table.
24 12.0 9.3 8.6 7.8 .239 13.0 10.0 9.2 8.3 . 239 36-A 30’ Poles With Luminaire 24’ Poles With ILSN 19" Poles With No
28 | 12.0 9.3 8.6 7.8 | .239 | 13.5 | 10.5 9.7 8.8 | .239 36-A Nominal| Above hardware plus: One Aoove horawore Lumingire ond No ILSN
Arm H
32 13.0 10.3 9.6 8.8 .239 | 14.0 | 11.0 | 10.2 9.3 .239 36-4 Length éﬁglﬁl‘wgo;\; rl]'c-)?'; 0;72:12?3:] plus one small See note obove
36 | 13.5 [ 10.8 | 10.1 9.3 .239 | 15.0 [ 12.0 | 11.2 | 10.3 [ .239 36-A Simplex ’ hand hole
40 14.0 | 1.3 | 10.6 9.8 .239 [ 16.0 | 13.0 | 12.2 | 11.3 .239 36-B ¥t [ Designation Quont ity Designat ion Quont ity Designotion Quontity
44 14.5 11.8 1.1 10.3 .239 | 16.5 13.5 12.7 11.8 .239 36-B 20 20L-100 205-100 20-100
24 24L-100 24S-100 24-100
Arm ROUND ARMS POLYGONAL ARMS 28 28L-100 285-100 28-100
Length L, D, D, [(Dthk Rise L, D, ® b, | thk Rise 32 32L-100 325-100 32-100
ft. ft. in. in. in. ft. in. in. in. 36 36L-100 36S-100 36-100
20 19.1 8.0 5.3 . 179 17-8" 19.1 8.0 3.5 . 179 -7 40 40L-100 40S-100 40-100
24 23.1 9.0 5.8 . 179 17-9" 23.1 9.0 3.5 .179 17-8" 44 44L-100 2 445-100 44-100
28 27.1 9.5 5.7 . 179 1"-10" 27.1 10.0 3.5 . 179 1°-9"
32 31.0 9.5 5.2 . 239 Tr-11" 31.0 9.5 3.5 . 239 1"-10" . X . .
36 35.0 10.0 5.1 239 2 -0" 35.0 10.0 3.5 239 T 11" Traffic Signal Arms (1 per pole) Ship each arm with the |isted equipment attached
20 39.0 10.5 5.1 239 2 -3 39.0 1.0 35 239 PO Type T Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
. " . " Nmino'
44 43.0 11.0 5.1 . 239 2'-8 43.0 11.5 4.0 . 239 2'-3 o | 6B conmector | Bracket Assembly 2 Bracket Assemblies
Ds = Pole Base 0.D. Dz = Arm End 0.D. Length and 2 €GB Connectors and 3 CGB Connectors
Do = Pole Top 0.D. with no Lumingire L, = Shgff Length
D24 = Sg?en$oéL8ND with ILSN L = Nominal Arm Length ft | Designation Quantity Designation Quantity Designation Quantity
0 g/?ufTLumgngire_fh L 20 201-100
pso 7 fole lop ©-D. with Luminaire 24 | 241-100 24TI-100
(D Thickness shown are minimums, thicker materials may be used. 28 281-100 28TT-100
. " 32 32IT-100 3211T-100
C) D2 may be increased by up to 1" for polygonal arms. 36 36TT-100 36T1II-100
40 401TT-100
| Nomingl Arm Length - L | 44 44T11T-100 2
See "Tenon Detail” o
. . . 90° 0=
J{/////k See "Slip Joint Detail" E‘E
,,//ki Luminaire Arms (1 per 30’ pole)
= —_— _ H Nominal Arm Length Quant ity
&\¥ 8’ Arm 2
. Mast arm
Note: The arm shall be fabricated straight with connection-
the unloaded rise measured as shown. See Sheet . .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFF IC SIGNAL ARM Nominal Arm Length Quantity
- Luminaire Arm - 7" Arm
(Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D"
-Detail A
D3g Anchor Bolt Assemblies (1 per pole)
i see Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- ‘ Sheet Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth MA-D" £ Diameter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
. TE) 1 Detail o A o per Standard Drawing "TS-FD".
Nominal Arm Length - L | B or C > 1Y 3'-4
: T 3 Y
A A See Shﬁe*‘Aﬁ\\\\& {0 S ! é 3, 1? 2 Templates may be removed for shipment.
3/-g" Bracket 3'-0" Bracket 30" SNS - £ 2 a3
Assemb |y = Assembly = i P
— > El Paso St |- <
on O e’ g
g “_iJ;LJ\;\¥<) | 5 s
z| \ ol o 9 2 SHEET 1 OF 2
©|D . ' _ Cl | =
_L'o 2 @ Eggeggﬁﬂegfgf' ing for Traffic Signal Arm ‘ o O € 19: % %
~|Q b _n" C| €| © =
~le See "ARM COUPLING DETAILS" See Sheet "MA-D ! 2l fl 2 Texas Department of Transportation
1k Sheet 2 of 2 Detail D,E or F T 2/ 5l > y 4 Traffic Operations Division
2|5 I B Q| N
?le TABLE OF DIMENSIONS "A" 1 Sl © TRAFFIC SIGNAL
o|5 [Arm_Length [ 24’ [ 28° [ 32' | 36' | 40’ | 44’ | 48° | ool 1Y SUPPORT STRUCTURES
&g [Arm Type II 100 | 1112 13’ AT | 2
5|8 [Arm Type ITT 10" [ 11 |12 |12 [ 127 / il NS SINGLE MAST ARM ASSEMBLY
5l T N
ol See SI:\M\ 1 s | & < (100 MPH WIND ZONE)
- Crown of Road MA-D NPT Y SMA 1 OO ( ] ) 1 2

VNN NV

NN \\/Q\VA\\V&\VQ\&N& %&m

@TxDOT August 1995 DN: MS ‘cx: Jsy ‘DW: MMF ‘cm Jsy
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8 No warranty of any
TxDOT assumes no responsibility for the conver-

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

. 179" thickness VIBRATION WARNING

is permissible Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 ft
for Tip Section or longer are subject to harmonic vertical vibrations in light wind conditions due to the qeroelastic
. characteristics of a few of the myriads of possible combinations of the following: signal numbers,
6'-0" (Min) — 11'-0" (Max) Min Lap 2" Sch weights and positions; existence/solidity of backplates; presence of additional attachments to the
\ i equals 1.5 40 pipe arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.
4 vt times female
- - [.D. End Plate 3%" thick min Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
6" ///47 shape to match arm wind conditions which may further damage the structure and alarm the public. Tests have indicated
********* FF“““’ that when wiqd is blowing toward the bqok §ide Qf signal heads hgving un-venfed.bockolofes attached
-_;_‘-j:_:._,,‘, - . \ /@_ Arm the probability of unacceptable harmonic vibration and/or galloping is rather high.
Note: A slip joint is / 4 - ¥" Dia holes and = I + fffffffffffffffffffff [f backplates are not required for improved visibility they should not be applied fo the signal
permissible for arms 1- 3@5 Dia galv A307 bolt. heads or, if they must be applied, they should be vented as a first and inexpensive measure to
40' and greater in Tack weld nut to thread mitigate vibrations.
en . e s oin i i i - . . . . . . S
shatl be mode intbe. Pg?éfc*éggo?:*ggmzogéng 3 MA-3 The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
shop, but may be match JO|V05;Z;n in occgrdonce e installation of signal heads and any attachments, including any required backpates. If vertical
marked and shipped disassembled. 3;+h Item %45 "Galvanizing" movements with a total excursion (moximum upward excursion fto maximum downward excursion) of more
4 9. than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.

See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification of the structure that could
SL IP JOINT DETAIL TENON DETAIL affect its aeroelastic response. Excessive vibrations shall not be allowed to continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 100 mph
plus a 1.3 gust factor.

Stainless steel bands (or Cables) Poles are designed fto support one 8'-0" luminaire arm, one 9'-0"
and cast bracket as in "Astro-Brac", internally lighted street name sign and one traffic signal arm with a
"Sky Bracket" or "Easy Bracket" with length as tabulated. The specified luminaire load applied at the end
1 " Dia Threaded Coupling. of the Iluminaire arm equals 60 Ibs vertical dead load plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally |lighted street name sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sqg ft.
The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft (actual areg times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally Iighted
street name sign arm connection details, "LUM-A" for Iluminaire arm and
connection details, "SNS" for internally lighted street name sign
details, and "TS-FD" for anchor bolt and foundation details. See
"MA-C" for material specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.

Second longitudinal Materials, fabrication tolerances, and shipping practices shall meet
Seom'WeId is the requirements of this sheet and I[tem 686, "Traffic Signal Pole
permitted for MA-1 Assemblies (Steel)".

polygonal arms if
Dy exceeds 10 Unless otherwise noted, all parts shall be galvanized in

accordance with Item 445, "Galvanizing", after fabrication.

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
Item 441, "Steel Structures". Alternate designs are not
acceptable.

I/ MA-2 SHEET 2 OF 2
Ya

MA-1

L 1%%" Dia _/
Threaded =t
Longitudinal Seom Weld must be Coupling 7 Texas Department of Transportation

oriented within the lower 90° Traffic Operations Division

of the signal arm. TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY

ARM WELD DETAIL ARM COUPLING DETAILS

@60’/. Min. penetration

100% pemetration within
Fofdmmémm%“ (100 MPH WIND ZONE)
base welds. SMA 1 OO (2) 1 2
@TxDOT August 1995 DN: MS ‘cx: Jsy ‘DW: MMF ‘cm Jsy
REVISIONS CONT |SECT JoB HIGHWAY
[ 0051 03] 120 SH 3
DIST COUNTY SHEET NO.
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8 No warranty of any
TxDOT assumes no responsibility for the conver-

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

ARM SIZE CONN ARM SIZE CONN MC-2
o, + A B C D E B?E D, + A B C D E BCI)kT % 3/ MATERIALS
in. in. |in. |in.|in.|in.|in. | in. in. in. [in.]in.]in.]in.]in.[in. 8" ve-2
ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
3
6.5 | 179 [ 129 [ o [6 %] 1 7.0 | 7o [ [ 1|8 [ 8 [1%]|1 Va f %l ez R aomn  tpore@| A1011 HSLAS Gri50 Class 2, A572 Gr.50 '
7.5 | 179 | 13 | 9 10 |6 [1%] 1 7.5 | 179 | 11 | [ 8 8 |1 Y| Y > % or A1011 SS Gr.50 (2)
8.0 | 179 | 14| 10| 11 |7 2 [ 1Y 8.0 | .179 | 11 [ 11 | 8 8 2 [ \7/%
9.0 | 179 |16 | 11 | 13 |8 | 2 |1V 9.0 | .179 |13 | 13|10 10| 2 |1 a Piates © ASTM A36, A588, or A572 Gr.50
9.5 .179 17 | 12 ] 14] 9 2 [ 1 Ya 10.0 L179 | 13 | 13 | 10 | 10 2 |1 - ) Connection Bolts | ASTM A325 or A449, except where noted
9.5 | .239 | 18 | 12| 15 | 9 2 |1V 9.5 .239 | 13 | 13 | 10| 10 2 |1 - = Pin Bolts ASTM A325
10.0 .239 | 18 | 12|15 | 9 2 |1 Ya 10.0 L239 [ 14 e | [ n 2 |1 n"’L S
. o . ASTM A53 Gr.B, A501
10.5 .239 18 13 15 10 3 1Y 11.0 .239 14 14 11 11 3 2 — “\o :\ ; PIDG@ A1008 HSLAS'F’GI’.SOI A1011 HSLAS-F Gr.50
11,0 | .239 [ 18| 13] 15 | 10] 3 |1 11.5 | 0239 | 14 | 14 [ 11 | 11 3 |1 V2 2
3 A . .
W MC-1 Vi <A . Galvanized steel or stainless steel
¥eor 19 7% x Yo - _E - Misc. Hardware or as noted
MC- 1 Va N\ MU £ DETAIL A =
MC-1 e ~ %" Gussets @® ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
! 4" gussets /aor3g Yo x \ ) R ' :
/a or 3g e X Va / 4 QU —— N\ ‘, (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
B Ry 7 3 s S .
777777777 : = = ¢ See "Detail A" és shall not have less elongation than the grade indicated.
o . A (Opti $#1) . ..
o o |58 No_ i - 77+ Option DETAIL B/8 @ ASTM A1011 SS Gr.50 material shall also have @ minimum
fite) | o, elongation of 18 percent in 8 inches or 23 percent in 2 inches.
| See "Detail B" Material thickness in excess of those stipulated under A1011 SS
¢ Conn. BOTTs < % (Option #2) will be acceptable providing the material meets all other
. Arm - [ " . . . .
(4 total with MC-3 ¢ Conn. Bolts € Arm—/ 3%" Gusset B Yo Clamp R A1011 SS requirements and the requirements of this item.
1 flat & 1 MC-2 | (4 total with — T > o
lock washer 1/ /a 1 flat & 1 lock | /‘77‘7—<MC-2 ol o Y6 Flange R
—_— h n) — 1t 2l g "
each) \ | . washer each) ——< i[/'/ 6 gl 8 Ve
N | | 2 /2" dia hole T 3 2
B | in plate o | N
; : | 6| ©
G- - 8T TP s
7. h |
f E——e el ®
_ o . . ! d= | 2 %" dio hole  _ yai &
4" dia hole | in pole & plate g * = Min. 85%
in pole : | e . 2
| o peb ho! g - Penetration
‘ eburr holes an ] H except
€ Pole ! © Deburr holes and € Pole | offset as shown Arm——= Arm = --C.oﬁ,p-on
offset gs shown for drainage Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 '," wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

ARM SIZE A . CONN. BOIQ.TS PIN BOETS ARM SIZ: A F T CONN. BO'.'TSPIN B([))L.TS DARM SIZ: A F O BO'.'TSP[N B%".TS galvanizing. The slot shall be centered behind the arm and shall
D, + No. | Dia |No.| Dia 1 No. | Dia [No.| Dig 1 No. | Dia | No.| Dia be no longer than the arm diameter minus 1
in. in. in.| in. | ea. | in. |ea.] in. in. in. in.| in. | in. | ea. | in, [ea.| in, in. in. in.|in.| ea. | in. [ea.| in. . . . .
5.5 179 21 & 2 1 2 | % 7.0 179 | 12 6 2 4 Y | 2 | % 6.5 179 2] e 4 1 2 | % Fixed mount details are used for single mast arm assemblies
s XET s p | 2 T - 79 |14 s Ya y v 1 2 | % 15 RED) 21 s p ; 2 | % and for the first arm on dual mast arm assemblies.
8.0 .179 14 8 4 1 2 | % 8.0 2179 | 14 8 Ya 4 Ya 2 | % 8.0 -179 14| 8 4 1 2| % Where duplicate parts occur on a detail, welds shown for one
9.0 .179 16| 10 4 1 2 | % 9.0 179 | 16 10 Y% 4 1 2 | % 9.0 L1179 16 10| 4 1 2 | % part shall apply to all similar parts on the detail.
9.5 1179 18] 12 2 V] 3] % 10.0 .179 | 18 | 10 A 4 1 2 | % 9.5 .179 18| 12| 6 1 3| % . . . _
9.5 | .239 | 18] 12 | 4 | 1 Vel 3| % 9.5 | .239 |18 |10 | 1 6 1 | 3| % 9.5 | .239 | 18| 12| & | 3| % undzrlndgg;;ﬁ ﬁ?gdrﬁgf_’égg? o prevent rofatfion of clamp-on arms
10.0 239 18] 12 2 Yl 3] % 10.0 .239 | 18 | 10 1 6 1 3| % 10.0 .239 18| 12| 6 1 3| %

ap =, 2T max. NOTE:

G
T

X
- Gap 1" Max g2 2" - U Pin bolts shall be A325 with threads excluded
Dia as N é 2" Typ - —e-‘ T MC-2 = 2" U-Strap, Grade 50 from the shear plane. Pin bolt and %" dia pipe
= A - L g : B
Y

3

required : 2" Dia Dia as Iy Vo shall have ¥ " dia holes for a " dia galvanized
required 7 R=T ézro‘?wlooge hole Y>" dia drainage hole cotter pin. Back clamp plate shall be furnished with
I

drainage hole f

a ¥" dia hole for each pin bolt. An s " dia hole

1" Dia o s Ye Z 1 4" Dia for each pin bolt shall be field drilled through
o threaded 12" Dia -rhrzeoded the pole after arm orientations have been
¢ Pin bolt, T coupl ing Yo threaded 7 * counlin approved by the Engineer.
pipe and hole . L ., oourling ¢ Pin bol+ i upling
¥ " Dia Sch 80 € Arm Pin bolt j $ Pin bolt, ;
é‘ipe Typy pipe & hole pipe & hole
%" dia %' dio € arm
(Typ) Min. 85% Sch 80 Pipe e € arm Sch 80 Pipe Dia. as
N YA H Penetration . . 8 R ired
¥ 3rd Pin éz‘rif?jelr‘\?e'; e 3rd bolt Min. 857% 3;d bolt Grade 50 equire %
~| bolt where where Penetration Feouired Texas Department of Transportation
required required {0\ ve-a d /‘@ MC-2 I Traffic Operations Division
: ) ‘ Yoyl
| 1 | L e STANDARD ASSEMBLY
('\— . L R : I A g - iy S FOR TRAFFIC SIGNAL
< ~ ! : : = , o
- S [ligg oI S a9 SUPPORT STRUCTURES
< v I | 9 - ‘ o
] I 1B~ 3 = 1 © MAST ARM CONNECTIONS
: T T hiek Al T — i gz R B .
| %" Dia Connection bolt with il | % v _ | Vi 3//4 + MA'C' 1 2
~| Pin bolts =7 heavy hex nut, A ; ‘ _ 4 ! ‘ 3 3" gusset R
(Typ) =& Pole 2 flat washers o |\ | Connection Bolt with . | J > Connection Bolt 00T August 1995 ww oo [wue oo
/5" thick and 2 lock washers. ~ > hex nut, 2 flat washers Pin Bolt ! :‘:’:g? Qgéhgl:;,&Z iisions P — prr—
strop R Pin Bolt =€ pole & 7 00k wosners =& Pole lock washers i 0051[03| 120 SH 3
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3
HOU GALVESTON 21

126A




Access

No warranty of any

Zinc die cast or See Detail F for Access
Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back plate Compartment
Cap with min. of 3 30 \
set screws 3%" dia Hook for YoV |
hanging wire I ’ l/
I 1 Vo $ ) AN

i . =1 Ya" $ /
Ya" 6" 1o —= Yo T - A
74.% r- ? \(A f /17% e "

A SANANNNN

¢ Clonjl:@ﬂ N

L

sion of this standard to other formats or for incorrect results or damages resulting from its use.
30°-0"

kind is made by TxDOT for any purpose whatsoever. TxDST assumes No responsibility for the conver-

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

DISCLAIMER:

DATE:
FILE:

2" dia Pole o oD MD-4 N 19/--¢7 S .
N threaded X ot 7e ! = =— See Detail J
" I Coupl ing ggzrcrlgole 4% 7 e 1L ] ' Round Pole Polygonal Pole
Lumingire Arm Y ~ NPSL \ @ %$ \ --- MD-4 DETAIL J
. Y threads -
Pipe 7 _ Tap 4" dia Vx ® —_—
7 R 4% e
Plug r © x Y6 " out
DETAIL A / Pole = Tob ona
_— - SECTION X'X slot Ring, 3%" x 2 '" ASTM A572 Gr 50
f | ith | i i )
or pote wi uminatre POLE COUPL ING DETAIL M Opening for access compartment shal | Back blat
%" dia Hook See Detail G be no more than Y inch wider than ./;j.‘.3 xp4./°2 "ex 1" -6 %"
. . I . .
for hanging wire () Tor Hondhole Weld the access comportment itself. steel strip M-1020 or sheet A-569
E/ Zinc die cast See Detail F for \
= Iternate Pole Cap 1"
T G of 4"x or Alum. or Q . )
| A " Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13,
Y | [ — \1 L gonéhg]e with min. of - hanging wire Blackburn TTC, MD-5 ////////" | 12 circuit 600 volt
. 3 set screws > - or approved equal. compression Type HD terminal block
e %" Dia. b W'LI occ$pl44-“8, (2 req’d)
— Bolt or { - _ Yo 2-#6 or 1- max.
: Screw -
- Clamp-on arm - : p #8-32
- q - \ for TLeN " n See Detail A /0 dio Split lockwasher, mtg. holes ~ Phil. Pan HD. scres, #8-32 x 1"
© \\ © for reguiar J4-Bo|+ = 5" stainless for optional self-tap Type "F", stainless steel
u o Handhole Frame ¢ Pole Cap & Nut = 6 circuit (4 req’d)
YB"x 2" Min. =) .-. . terminal et 27"
(K2 7 = Hex. nut, %" - 13NC block
3 ‘ stainless @— N —?
DETAIL B T DETAIL C SECTION Y-Y P2
_— Y dia Hook e COPPER GROUND 7 o =11 — 1/, clearance
Ye (If ILSN applied) (optional) h2c>|e for copper
. . i #10-32
€ of 4x 6" 302 02191 wer & of 4 B s . CONNECTOR L orouna comector
" to VYo" " ] . .
[.D. Handhole 6" I.D. 2 - Vi" R for luminagire
Threaded S+rop\ Handhole cover Handho e Handhole cover / double fuse 6"
Yo x 1% B Min 12g min. \ 12g min. ALk ', dia block (see | 7
6 N 3 s e g o Bar for MD-2 notes 3 & 4)
%" dia bolt %" dia bolt i hanging pole - . .
p y or screw or screw — i thickness . 4" x 6" hand
o Y wire and 4, hole opening
Handhole Frame - Handhole Frame- J-Bolt Tab and
; R3%" x 2 min R 3%" x 2 min ( H attachment slot
N Fixed mount arm for Fixed mount arm for LA \@
© single mast arm single mast arm
N assemblies or first assemblies or first 2" dia
©|— Ol I@ arm on dual mast Ol lo arm on dual mast d b a threaded ACCESS COMPARTMENT
! /r arm assemblies arm assembl ies coupling
; | T AN " p WP . NOTES:
Clamp-on arm for Clamp-on arm for @ ol:rcr: mas E——
second arm on dual second arm on duagl assemb | 1. The cover shall be one piece formed from ABS plastic, shall be a
K v v mast arm assemblies v v mast arm assemblies—— 4 m M pear| gray color, and shall be suitable for exposure to harsh
g\; E}\A? gL EB\JP gL JP sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
f_ \/COUDHHQ - 2 per \\/COUDHHQ - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
H AP dual mast arm (A2 dual mast arm socket head screws with tamper proof feature.
- assemb |y assemb |y
© DETAIL D DETAIL E M 2. The pole manufacturer shall provide with each pole a separate kit
- —_— . —— i (for 19’ pol Tth no ILSN consisting of: one cover with two latching assemblies, two terminal
Ql (for 30 poIIe v,\\’,'ﬂ] IL)'m'no're (for 24" pole with ILSN sign ‘;igngon?ng V{L,m;no?re) L strips (Marathon #985GP12CU or opproved equal), four #8-32 x
o and ILSN sign and no luminaire) 14" self tapping type "F" stainless steel pan head screws, and
- R = 3" #1" one ground connector (Blackburn TTC, Burndy KC22J12T13, or
o N= Anchor | Bol+ Bol+ Base R . h - j{ \ I1sco SSS-5). The traffic signal contractor shall install the kit
. Bol+ Hole SlOIh Circle LDIm'T AS&;’QS; items in the field.
® Diameter|Diameter| Leng Diameter X Do + V¢ o
B e [$) aL) 3. The screw hole spacing on the enclosure back plate shall be for
1 Yo" 1 %" 3 17" 18" x 1 Yo" 13, 4° Bolt Hole b two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
s |, Diameter &) g -} terminal strip, and one Bussmann #BM6032B fuse block.
w| Access " " " " " . B w + =
| Compar tment ——] 1 2 4 19" 20" x 1Yy 135 sle 4. Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
o~ B Vo Vo B " B R @ Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2 s 1Y 21 22" x 2 13.6 </ to be instal led.
2 a" 2 V" 5" 23" 24" x 2 V" 13.7°
Slot . § Texas Department of Transportation
'/a" or 3g pole Ya" Length égésgfmem l Traffic Operations Division
* %" or 7g pole Yo " BASE PLATE PLAN
= -3 at
) w:3 ot B TRAFFIC SIGNAL
Base
= pole
~|  Plate SUPPORT STRUCTURES
MD-3 at e —
'_ 3é6c>.|.eor 79 @ 85% Mmin. penetration MAST ARM POLE DETAILS
0 @60’/. Min. penetration
=1 100% pemetration within =N -
. NS 6" of circumferential MA D ]2
See Detail H base welds
] ©7TXDOT August 1995 DN: MS ‘cm Jsy ‘DW: FON ‘cx: cAL
REVISIONS CONT [SECT JoB HIGHWAY
8-99
POLE ELEVATION DETAIL H on gl e
9 DIST COUNTY SHEET NO.
HOU GALVESTON 22
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8 No warranty of any
TxDOT assumes no responsibility for the conver-

sion 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:

DATE:
FILE:

NOTES:
FOUNDATION DESIGN TABLE . FOUNDATION SUMMARY TABLE @
REINFORCING EMBEDGDTED DR&Z‘L)LE%)SHAFT ANCHOR BOLT DESIGN FOUNDATION ﬁnchgr‘rpol-r de5|g? deyelops Lhe @
FDN |DRILLED STEEL LENGTH-ft(4), (5, 1 DESIGN oundation capacity given under AVG. DRILLED SHAFT LENGTH
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | o | BOLT o Loap @ TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FON | NO- (FEED)
DIA |VERT | SPIRAL N biows/ft BOLT | («3i)| CIR |ANGHORIMOMENT]SHEAR . . IDENTIFICATION TYPE| Ea
BARS & PITCH 10 15 20 DIA pia |TYPE K-f+ | Kips (@ Foundation Design Loads are the /f+. 24-A ‘ 30-A ‘ 36-A\ 36-8‘ 42-A
5 ol | Gestol teg al lowable moments and shears at ST AT VST
24-A 24" 4- #5 |#2 at 12" 5.7 5.3 4.5 _’/4 " 36 12 _’%‘ " 1 10 1 cgg$30?|ego e, pedestal mounte the base of the structure. 5 S T I =
. ] -
30-A 30" 8- #9 [#3 gt 6" | 11.3 10.3 8.0 1Y 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @Foundoﬂons may be |isted separately
Mast arm assembly. (see Selection Table) or grouped occording to similarity P4 10 |36-8) 1 16
36-A 36" |10- #9|#3 at 6" 13.2 12.0 9.4 70 55 19" 2 131 5 [30" strain pole with or without luminaire. of location and type. Quantities are
for the Contractor’s information only.
ggs*'orm ?Ssimtl):y' iﬁee gglegﬂgn Toote) @ Field Penet + di t+ a depth
36-B 36" - | 15.2 13.6 10.4 2" 55 21" 2 7 rain pole taller an ! strain ie enetrometer readings at a dep
12- #9|#3 at 6 190 pole with mast arm of approximately 3 to 5 feet may be
42-A 42" 14- ¥9|#3 at 6" | 17.4 15.6 1.9 2 Yo" 55 23" 2 271 9 |[Mast arm assembly. (see Selection Table) used to adjust shaft lengths.
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole @Eeoirlnclll Ic.en%n‘hs :n+pesi%n TGE*)rI\e are
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer volues. Round 1o nearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
- MAX SINGLE ARM LENGTH 32’ 48
ES 24" X 24’ £ ANCHOR BOLT & TEMPLATE SIZES
A 28" x 28’ o BOLT |@soLT| TOP |BOTTOM | BOLT R2 -
IV’ MAXIMUM DOUBLE ARM 32 X 287 32 X 32° 3 IN. LENGTH | THREAD | THREAD | CIRCLE
g2 LENGTH COMBINATIONS 36 X 36 - % e | 3 — T 7% 5%
8; 40" X 36’ EL' 1 |/2.. 34 6" 4" 17" 10" 7"
44" X 28 44" X 36 v 1 ¥ | 3100 7 4 /," 19" INAEEA
i)
~ |MAX SINGLE ARM LENGTH 36 a4 ks 2" 4 -3" 8" 5" BE 12" | 84"
2o 24" X 24° = 2 Ya" | 4 -9n 9" 5 1/, 23" 13 %" 9Vu"
»uw C 2
an 28" X 28 = @Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
oo LENGTH COMBINATIONS - -
=z 36" X 36 Use average N value over
g= 40" x24° 40" X 36’ the top third of the TOTAL DRILLED SHAFT LENGTHS 32
= . . embedded shaft.
44’ x 36 Ignore the top 1’ of soil. Conduit |
EXAMPLE: | \ GENERAL NOTES:
. . . Steel Template N — \ *
1. . " . o~ .
Lo\ 20men Jes o wingd o0essy foundotlo™  Spon wires with holes Vg - greater <. g - Design conforms o 1994 AASHTO Standard
another arm up to 28’ L than bolt diameter Specifications for Structural Supports for
k:jmurzg':?om” Highway Signs, Luminaires and Traffic
i ! > T °S.
2. For 100mph design wir_wd speed, foundation P o / \ ' Sspiral Signals and interim revisions thereto.
36-A can support a single 36" mast arm. EgggFGSSSg: 5’3:5 to~ 42 i@ B i/ __Reinforcing steel shall conform to Item 440,
|é4.-; +h|§3.r n;r;.el . . locations using ®3 Vertical Reinforcing Steel".
ey —1 Sway Cable Anchor bolts to be bar or #6 copper Bars W
. S . ¥ ret hall be Class "C".
Top Templote ° Heavy Hex E approximately oriented JUF"DeI”:r gechgn:?oé oL Bolt Circle Concrete s
S Nut (Typ) = so that two bolts are in connectors shall be Diomet Threads for anchor bolts and nuts shall be
g0 2 Flat Washers o tension from the Span Listed for concrete rameter rolled or cut threads of 8UN series up to 2"
"f per Anchor Bo!+ z Wire loads. encosement. ‘ in diameter or UNC series for all sizes. Bolts
© TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ V' to Yp" of Galvanized nuts shall be tapped after galvanizing.
bolt shank shall 7| - .
c 5 . Q| Anchor bolts that are larger than 1 in diameter
k=S TYPICAL STRAIN POLE gggésgieobove BQL) shal |l conform to "alloy steel” or "medium-strength
e d ASSEMBLY 0|0 mild steel" per Item 449, "Anchor Bolts". Anchor
9 n He bolts that are 1" in diameter or less shall conform
- £ 7 L LJ 3| L Circular Steel 92 to ASTM A36. Galvanize a minimum of the top end
Y18 Gol- ° Template ol thread length plus 6" for all anchor bolts unless
g= §8S Type 1 M £l (Temporary) %o otherwise noted. Exposed washers and exposed nuts
o Jy = | = o shal |l be galvanized. All galvanizing shall be in
Lo | e—Type 2 o v © o
s|a o |7 : + yp! Condui + (See Layout |- - > accordance with Item 445, "Galvanizing
e C8lo R=d— |8 Thick . (S)h?e+$ fordg-omi-rzr.b kY Templates and embedded nuts need not be galvanized.
< g2 L A Tess q ;'eE O or g o0 Y . A Lubricate and tighten anchor bolts when erecting the
Z.la A [ Fhyd rneh) - min. ILSN the .”gé?ee"' or 2 — agw structure in accordance with Item 449, "Anchor Bolts".
3 ¢y Supporting L require - lc = .
T T Arm Luminaire I 2 —Anchor I
1yt Min Arm (optional) i - ;II Bolt o
2 Sides +| Vertical Bars (See milm \—Circular $|2 %
Circular Steel Bottom Template (Typ) 5| Design Table for size L V] steel .8 Texas Department of Transportation
(Omit bottom template ° & number). [ & Templofeqc_’ = I Traffic Operations Division
for FDN 24-A) I | == S ES
<== wniLo S\
HOOKED ANCHOR NUT ANCHOR o — _ ‘-g _gf.“!:,:‘\‘..
— |_—] A
(TveE 1) (TYPE 2) : =18 <3 TRAFFIC SIGNAL
R T v 3 Spiral, 3 flat turns /> a 2
top & 1 flat turn |_— oo
ANCHOR BOLT ASSEMBL = ohwom, (S0s desten T 33 POLE FOUNDATION
IS Table for size & pitch) e
=] ()
Ed - P ) TS FD I 2
© - Drilled |o - -
wn +
®orient hor bol + h | a" ™| Vertical bars may rest Shaft Dia !
~ient anchor bolts orthogona o on bottom of drilled hole — 5/6/2024 . - -
with the fixed arm direction to ; : : : ©TxD0T August 1995 on: ms [cx: usv Jow: waome [ckzusv/Teg
C if material is firm enough ELEVATION
ensure that two bolts are in TYPICAL MAST ARM L to do so when —_—— e 506 REVISIONS CONT |[sEcT JoB HIGHWAY
tension under dead load. concrete is placed. FOUNDATION DETAILS e 0051 03] 120 SH 3
ASSEMBLY DIST COUNTY SHEET NO.
HOU GALVESTON 23




8 No warranty of any
TxDOT assumes no responsibility for the conver-

sion 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:

DATE:
FILE:

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.80-50,

9’-6"*1" (10’ Nominal Arm Length)
A576 Gr.1021 (), or A36 (Arm only)

Pole or Arm Simplex

7'-6"t1" (8’ Nominal Arm Length)

o ASTM A53 Gr.B, A501, A1008
Arm Pipes HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

!
g |Min. stroight Arm Strut Plates (@) |ASTM A36, A572 Gr.50 (@), or A588

—

$° (+2°,-0°)

4
75 g | Min. straight

Strut B % "x 2" Min. /

Misc. ASTM designations as noted

th
2" Max. ‘ length ‘ leng

Removable plastic or

2" SCH 40 Pipe AV Removable plastic or Strut B % "x 2" Min.
4 galvanized metal cap

2 %" 0.D. galvanized metal cap
2" SCH 40 Pipe
2 %" 0.D.

Strut B ¥ "x 2"
Min.

2.3 M J @Dimensionol limits are given to show acceptable

-3"E 02" Min. variation in design. All of a Fabricator’s production

30-0% Uy Mox.ﬁ @ of a pgrficu[or arm length shall have the same
dimensions within specified tolerances.

Strut 7 4 2°-0"% Yo" Min.

R % "x 2" /2, g LA . !
Miﬁ‘j X /// / 2°-6"t 1" Max. (D)

5 gt
5 -g 1"

(@ Any of the materials listed for plates may be used
/ /) LA-1 where the drawings do not specify a particular ASTM
& 7 Yo designation.

Simplex fitting
€ Bolt Holes
Simplex fitting

€ Bolt Holes

@A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

1 Y2" SCH 40 Pipe

4,
T - ; 1/, SCH 40 Pipe
}W / /2 ip 1 %" 0.D.

/ 1 %" 0.D. (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less

elongation than the grade indicated.

et |/32"

/, » LA-1 S

17-6"% '

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Design conforms to 1994 AASHTO Standard
D I RECT ATTACHMENT Specifications for Structural Supports for
. W o Highway Signs, Luminaires, and Traffic Signals
¢, Dia. A307 Bolts & Y Dia. A307 Bolts DETAIL and Interim Revisions thereto. Design Wind
2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.
4 bolts & 4 lock ‘ 4 bolts & 4 lock Arms are designed to support a 60 Ib. luminaire
washers per clamp washers per clamp having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

:Q, I & \N Materials and fabrication shall be in
= | N " accordance with Item 686, "Traffic Signal Pole
H ‘ ‘ QG’ ‘ - Assemblies (Steel)" and with the details,
— Im | ¢ ll - dimensions, and weld procedures shown
= 7 I Yyt Vo = N herein. Weld references call for preapproved
Lt a O 7t AT : < weld procedures which the Fabricator must
K == 4 == 1 € /" Dio. Holes- 5" Approx. = obtain prior to fabrication. In the absense of
e s/ e 13N2C T y d o specified Fabricaton tolerances, dimensions
o/ | ‘ ™ appe '/a 4" shall be within the tolerances generally
S : reads Ve " TF obtainable in normal fabrication practice.
< " 1 " " . " RN
v /2" Dia. x 1Y, i V2" Dia. x 1 Y> o :| Unless otherwise noted, all parts shall be
A325 Bolt A325 Bolt _ _ _ galvanized after fabrication in accordance with
élf;mp . — Clam (2 per fitting) - (2 per fitting) / L \ ‘o f+tem 445, "Galvanizing".
4 X 1 : g x 7" . 2 y -
A572 GR 50 v B o A36 Field cut Field cut 45 77777 AL 1 X Deviation from the details and dimensions
hole in hole in 4 Smooth 9 shown herein require submission of shop drawings
LA-2 v, A v, LA-2 pole pole L Lip Q in accordance with Item 441, "Steel Structures”.
4 4 T | < Alternate designs are not acceptable.
CLAMP ATTACHMENT CLAMP ATTACHMENT 3 % bk Each pole simplex fitting shall be supplied
DETAIL NO. 1 DETAIL NO.?2 T Lock Washer < ﬁ Lock Washer with 2 ASTM A325 bolts and 2 lock washers of
° ° (2 per fitting) 4 (2 per fitting) the size specified. The bolts and lock washers
(HALF SECTION) (HALF SECTION) | Arm Simplex é Arm Simplex B shall be secured to the pole with the other
'l 2" Dig. Approx hardware items called for in the plans. When
Pole Simplex Pole Simplex - APP ° clamp attachment is specified, the Fabricator
LA-3 v, € 3" Dia. A307 Bolts Clamp shal | ship the clamp assembly securely attached
. A- Va" c- i to the pole at the location shown on the plans.
€ %" Dic. A325 Bolts LAy Ve | (2 9F 4 /at e eoch side ] n POLE SIMPLEX DETAIL e ' v e
2 bolts & 2 lock If clamp assemblies are ordered without
washers per clamp ‘ washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING bol6s, The Fobe leator shatl snip one upper and
: 50 one lower clamp assembly together in a single
: ‘ f—‘-\ B APprox. package, including all nuts and washers
BN | [ ; XY T required for the clamps and simplex fittings.
+ I '( ! G " . " " . " .
- | 5 | o i Yo" Dia. x 1Y, o V" Dia. x 1Y max 1 %" Dia. Approx.
~ @ W — A325 BOl‘!’ A325 Bolt
i & ‘ 7 (2 per fitting) (2 per fitting)
= N - - — S /U &S
1 = &/ | "‘? " - ¥ y =t Texas Department of Transportation
, I Q | ol Lip ~| = ° I Traffic Operations Division
2" Dia. x 1" Ly Q = -1 B &
Sch 80 ! \‘§ (‘A\. = I removed —\| —H4+--— 2 STANDARD ASSEMBLY
Pipe = © L Lip B :
(/] removed—H4 ? Lock Washer Lock Washer 7 o DRAW I NGS FOR LUM I NA I RE
Clamp — - Clglml:?l . % (2 per fitting) (2 per fitting) =
R %" x 5" | — R'7A5 ; 6 é Arm Simplex Arm Simplex © SUPPORT STRUCTURES
A572 GR 50 A AT15 GR 50 Y 2 1
LA-2 LA-2 Pole Simplex Pole Simplex Vp" ARM DETAILS
a A Vs Clamp %" | LUM A 1 2
CLAMP ATTACHMENT CLAMP ATTACHMENT o o Tl e
LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING 16
DETA I L NO. 3 DETA I L NO. 4 - ©7TxD0T August 1995 DN: LEH ‘cx: Jsy ‘Dw: LT ‘cm TEB
(HALF SECTION) (HALF SECTION) 5% REVISIONS CONT_|sECT 408 HIGHWAY
SECTON A-A SECTON B-B ARM SIMPLEX DETAIL - 005105 120 T
DIST COUNTY SHEET NO.
HOU GALVESTON 24
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No warranty of any

i d er. TxDOT assumes no responsibility for the conver-
sion 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:

DATE:
FILE:

* Remove portion of .
lip on lower mast OTHER MATERIALS:

arm clamps 1. Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be

suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
minimum elongation of 22 percent in 2 inches.

2. Welded tabs and backplates shall be ASTM A-36 steel or better.

N

W

Nylon insert locknuts shall conform to ASTM A563.
3/ |/2..
/8 GENERAL NOTES:
1. Materials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
N U the details, dimensions, and weld procedures shown herein. Weld references call for
¢ 'Y" ® holes Yo " ) preapproved weld procedures which the Fabricator must obtain prior to fabrication.
13NC tapped In the absence of specified fabrication tolerances, dimensions shall be within the
threads \ T tolerances generally obtainable in normal fabrication practice.
2. Al parts shall be galvanized after fabrication in accordance with [tem 445, "Galvanizing".
134" The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
¥ l galvanizing process.
Lo
; ) 3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, '%in. X 14in. and
v 2 lock washers. The bolts and lock washers shall be secured to the clamp with the other
| hardware items. The Fabricator shall ship clamp assembly together in a single package,
*Smooth |ip , 5" Approx. including all bolts, nuts, and washers required for the clamp and simplex fitting.
1
\Qm 4. Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports
for Highway Signs, Luminaires, and Traffic Signals" and interim revisions thereto. Design
Wind Speed equals 80 mph plus g 1.3 gust factor. Clamps are designed to support a 60 Ib.
luminaire having an effective projected area (actual area times drag coefficient) of
1.6 sq.ft.,12 ft. maximum arm length.
! 5. Each assembly shall consist of one upper piece simplex fitting having a smooth |ip and one
| lower piece simplex fitting with the |ip removed.
4" 6. Approximately 2 in. diameter hole in upper mast arm clamp.
5" Approx.

POLE SIMPLEX DETAILS

3V,
1 i
78 ! =il
------- - TR, - 'EE" -
[ i Yo v Va"

Clamp € /4" x 6"
A572 GR50 or

i
¢ 'Y>" dia x 6" (6 eq,) A307 bolts i 3g x 7" A36
2 @ 4" c-c each section .
for A572 Gr50 !
(5" cc for A36) |
(2 nuts, 3 washers, one :
lock washer per bolt) '
|
i
!
\ 12" clamp A
. AN /
.- | '~
< -7 i S >
e : N > For 8.9 - 12 inch diameter Signal Poles
4 _/_/ | S A (Two req’'d for each mast arm)
S | S PROJECTION
2 - | \‘\ N
. See Note 6 I X
_ . . %
e &2 ! * NN Texas Department of Transportation
! / ] I Traffic Operations Division
|

= S CLAMP ON

L3 === FITTING ASSEMBLY FOR
(Typ. both : Plate gusset,
gussetas - \\\\\\\;E£%M& LUMINAIRE MAST ARM

CFA-12

C I_ AMP D E T A I I_ Vi LA-2 (@TXDOTREVISIONS DN: KAB cK: RES ‘DW: Fon ‘cx: cAL

CONT |SECT JoB HIGHWAY
11-99

1-12 0051/ 03 120 SH 3

DIST COUNTY SHEET NO.

HOU GALVESTON 25
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No warranty of any

TxDOT assumes no responsibility for the conver-

¢ Pole GENERAL NOTES:
Nomi I A th - ( T ") H .
\ ominal Arm Leng Lp (50° TO 65 Handho e Nominal Arm Length - L¢ (44" Max) ‘ Design conforms to 1994 AASHTO Standard Specifications for Structural Supports for
See "Tenon Detail" See Sheet 2 of 5 Highway Signs, Luminaires, and Traffic Signals and Interim Specifications thereto.
e 3 . Detail D, E o " o Design Wind Speed can be either 100 mph or 80 mph plus a 1.3 gust factor. If clamp-on
/ See "Slip Joint Detail Forg | See "Tenon Defail traffic signal is required, designs are based on an arm included angle of 90 degrees
) } @ }\ | or more. Angles of less than approximately 75 degrees will require a special design.
N ———= Ris \ p
- tlz-- ' P Poles are designed to support one 8'-0" lumingire arm, two 9'-0" internally |ighted
l]t; street name (ILSN) signs and two traffic signal arms with limited length combinations.
K 1ii 33
17-6" i Each arm with its related attachment is shown below
ggg:\eg:[?on- ‘ Arm Equivalent 0L &) | wL EPA(®(®
Built-up box See Sheet U ) . ; [P [P
Note: The arm shall be fabricated straight with connection- 4 of 5 ‘ Note: The arm shall be fabricated 8" Ltuminaire Arm Luminoire €0 Ibs 1.6 sq ¥
the unload rise measured as shown. See Sheet with o 20" or greater radius 9’ ILSN Arm Sign 85 Ibs 11.5 sq ft
3 of 5 within 8° of the base so as = s -
Min. Radi - . to produce the unloaded rise ) ! Signal Loads
' adius 20 measured as shown. Fixed Mount Arm 310 Ibs 52 sq ft
Up to 44’ Signal Loads
Clamp-on Arm 180 Ibs 32.4 sq ft
FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED) ® et - -
Equivalent dc?od Iood'plus horizontal wind Iooq applied at the end of arm except
Dsee Sheet 3 of 5 for Arm Rise @ see Sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centerline of the pole.

and Clamp-on Arm Detaqils

Luminaire Arm - @Effecﬂve projected area (actual area times drag coefficient) for the application

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

FILE: \\consor. ool \Fii lles\eW~THRDNRToD)] gedisd TReDE2 NOR22 00 B3 TRX OG 3\ ¥BBe $)ghS 6088 SRDDIgYRCD 2P Pdrurt Flid @608 85 isgirgnidNStEH 3\ NINF MBMT NBY Shaiaddisds marha 1 21 8gdgn

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

2: QR @D A

DATE: 5/6/72024

See Sheet "Lum-A" ~ of horizontal wind load.
See Sheet 2 of 5 Except as noted in Sheet 1 thru 5 of 5, other details not covered shall refer to
-Detail A Standard Sheet "MA-D" for pole details, "LUM-A" for luminaire arm and connection
details, "SNS" for internally lighted street name sign details, and "TS-FD" for anchor
Y bolt and foundation details.
I D3p +
A 1 See 5 . Fabrication shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
ILSN Arm Connection - See Sheet 4 of 5 Nom Arm Lgth¥f ghg?‘s‘ > ILSN Arm Connection - See Sheet 4 of 5 (Steel)" and with the details, dimensions, and weld procedures shown herein.
. _ (8") | . T I . _ Weld references call for preapproved weld procedures which the Fabricator must
Nominal Arm Length - Lg ‘ gegg'(': o n s SNomITGL Arm Length - L obtain prior to fabrication. Material, fabrication tolerances, and shipping practices
A A A See 0 ¢ I S"O 1Cc >ignal Arm A shal |l also meet the requirements of this sheet and Item 686, "Traffic Signal Pole
— ee Above Detail ; . , . . M
3'-0fBracket  3'-ofBracket  3‘-gfBracket 3'-o'§gﬁ§f _ : £ 3'-0 Bracket |3'-0 Assemblies (Steel)".
Assemb | Assemb| Assemb | _ | Assemb| . .
,,,,,,,,, SN ke emoly \l El Paso St | |, 3 | El Paso St ’,,,,,,y — Unless otherwise noted, all parts shall be galvanized in accordance with
— — I [ (e ———— ——1 = —  —  — —— - [tem 445, "Galvanizing" after fabrication.
MY > = =~ — _ - _—— — [ L
3 @ ° @)3 —Traffic Signal ! 2| - 2 3 ) 3 Deviations from the details and dimensions shown herein require submission of shop
i o Arm See Above \ E Q € \ 3 i f_’ drawings in accordance with the Item 441, "Steel Structures". Alternate designs
5 Q Detail | S o 8 z‘ Weather Head 5 2 are not acceptable.
= : Zl @ — ' (Suppl ied =
ol | @ 5 2| 2 | by others) ol 8 Instal lation of damping plate for the long mast arm is not recommended.
! oz . I = vl s | ! olz
oZ 2 @Thl’eoded Coupling for | 2 ',') o § | oZz| & Provision of the bracket assembly used to support the traffic signal heads shall be
To g CGB Connector . = ~ ™| Z . Tl 0 under the direction of the Engineer for approval.
c|£ See "ARM COUPLING DETAIL" | § . [ c'|E
s~|© Sheet 4 of 5 Ho 2 © | S~|0
= Tl Ak AN ~ ' = Tl
e |9 RO 1| o | Q |o
10} " " . ! - . ! 9]
o ut See Sheet "MA-D — | ) | 0 =
- |5 . |;]|Ds, ‘ - |5
= Crown of Road S L] Crown of Road =
N NN R AN/ NN
,A\\/A\\/A\\\/A\ \/A\\\Y/Q\V//X%\\V/X\\VA\\VA\\YV/X\\Y/)\W m\/A\ \%\\%\\/ :w\\y/x\\\//\\y\//\\ \//\\\\><//\A\“u\\\/)\\\\//>~\.. A
Foundation \/A\\ /)X\V/\\ AN\ /}X\V/ \S
See Sheet / Foundat ion Design also conforms to NCHRP Report 412 for
3 0f 5 @ Lo SOU Sg '$ fatigue resistance except that there are no
18°-0" w/o clamp-on arm Lc 3eef See stiffeners ot the base plate. TxDOT is conducting
18"-9" w/ clamp-on arm Lc o tests to determine if stiffeners at the base
plate will or will not result in optimal
per formance; depending upon the results of
ELEVATION STRUCTURE ASSEMBLY ELEVATION per Formance; depending upon fhe TeSUITS OF e
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.
TABLE OF DIMENSIONS “A"
Arm Length 24’ 28° | 32’ 36’ 40’ 44’ | 50’ 55" | 607 65’
Arm Type IT 10’ M| 12 13’
Arm Type ITT 10’ 1112 12/ . 239" thickness is permissible
Arm Type IV 12 | 12" | 12" | 12" for Tip Section
6'-0" (Minm)~17"-0" (Max) Min Lop "
gduals f'er'ngl R Texas Department of Transportation
> sen 1.D. I Traffic Operations Division
c

40 pipe " ote " thick min. TRAFFIC SIGNAL
o/ Shape 1o marem arm " E{ - - SUPPORT STRUCTURES
Note: A slip joint is 4 -Eg,," Dia holes and LONG MAST ARM ASSEMBLY

permissible for arms 1- %" Dia galv A307 bolt.

?g;ggﬂd ggﬁg*g,én,o,m Tack weld nut to thread (50 TO 65 FT)
. ip joi H H H
shal | be made in the ?g?;??*éggo?ﬁ*zgmgggg”g (80 AND 100 MPH WIND ZONE)
$h0£K>, dbu+dm0|¥1’be rgo+ch galvanizing in accordance LMA (] ) - ] 2
g?gozser?\gleg. Ippe with Item 445, "Galvanizing". Sheet | of 5
©T><DOT July 2000 DN:  JSY ‘cx: ARC ‘DW: TGG ‘cx: Jsy
REVISIONS CONT |SECT JoB HIGHWAY
TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) A 0051 03| 120 SH 3
DIST COUNTY SHEET NO.
HOU GALVESTON 26
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

kind is made by TxDOT for any purpose whatsoever.
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Tab and MATERIALS
= i'?%'MZ% 5X02|/2"
Book olot Round Shafts or _| ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
ac ate
7inc die cast or See "Detail F" for s XD4 e 16 % Polygonal Shafts(7) A1011 HSLAS Gr.50 Class 2, A572 Gr.50
8 2 8 or A1011 SS Gr.50 (8)
Alum. or Galv. Metal b alternate Pole Cap steel sfrip M-1020 or
Cap with min. of 3 30, s 1~ sheet A-569 Plates () ASTM A36, A588, or A572 Gr.50
set screws %" dia Hook for Vo MD-5 1 -
hanging wire 4“,\»_,* 8 Connection Bolts | ASTM A325, or A449 except where noted
Pole MD- 4 L 12 circuit 600 volt Pin Bolts ASTM A325
= i = hol ’ 7""7 compression Type HD
© Vs" I’;Iond ole YVax Ye terminal block . ASTM A53 Gr.B, AS501,
R "Ome\ 8-32 (2 req’d Pipe(D AT008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
¢ Clamp | mtg. holes | ———Phil. Pan HD. screws, A .
| ¥ : for optional #8-32 x 1 /" Mi Hor dwar Galvanized steel or stainless steel
R 6 . H sc. Hardware ted
Luminaire Arm ' e ##= 854 Min. 6 circuit self-tap Type "F", Oor as note
} | ~ Penetration terminal I stainless steel
block B (4 req’d) @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
DETAIL H #10-32 _r?> or A1011 SS may have higher yield strengths but shall not have
DETAIL A ——————— mtg. holes y less elongation than the grade indicated.
e fOI" | m' na H re " clearance
(for pole with luminaire) doublg }usé hzole for copper ASTM A1011 SS Gr.50 shall also have a minimum elongation of
block (see ground connector 18 percent in 8 inches or 23 percent in 2 inches. Material
Zinc die cast or notes 3 & 4) thickness in excess of those stipulated under A1011 SS
34" dia Hook }h:eodefﬁ Strap  Ajum. or Galv. Metal 6" will be acceptable providing the material meets all other
for hanging wire fg " x 1" R Min Cap with min. of 3 See Detail "F" for A1011 SS requirements and the requirements of this item.
(Typ) set screws alternate Pole Cap
~ Tab and - 4n 6" h
| T € of 4"x6" 1.D. . slot A x ond
A Handho | e _———— %" dia Hook for hole opening
Ye | S — 23—  honging wire
6 . % gi I+ Burndy ®KC22J12T13,
o %" 0 bo ‘ Blackburn TTC, v
= orew = ACCESS COMPARTMENT or ‘Spproved sual.
- B Will accept 4-#8,
- | Clamp-on arm | - Access 2-#6 or 1-#4 max.
- : for ILSN. q 5\ D19.5 or D20.25 Back plate  compartment
o See Sheet 3 of 5 ¢ » AY Split lockwasher, .
4 : See "Detail A" T ," dia /2" stainless Slot Y% " e See Detail J
. for r lar /4 " '
=" N Pale Cop - J-Bol+t Var v Y l-l
& Nut — T T Hex. nut, %" - 13NC MD-4
P
DETAIL B DETAIL C stainless e 4 g0 %
-_ . - X Y6 " out
(If ILSN applied) 5 .
%" dio Hook %" dio Hook SECTION Y-Y DETAIL J COPPER GROUND SECTION B-B - 85% Min.
(optional) (optional) _— enetration
. CONNECTOR Opening for access compartment shall be no more than
| Fixed mount orm | d Fixed mount arm v v —_— Y6 inch wider than the access compartment itself.
3, I'X ul 3, | 1/ w + 1/ w 1/ w to 1/ w .
te See Detail H f e | See Detail H for /o' to Vo — /4" R /s 3 A3
" ee Detal or Handhole Weld - W = W e
%"0{ 3 x i Handhole Weld ‘ L 'éz dflo LI , 'éz dflo
. © 0 ar for © g ar for
Handhole Y Handhole cover 7 Handhole cover N hanging N T hanging ACCESS COMPARTMENT NOTES:
ﬁ . 12g min. I 12g min. g.\\b wire and - g.\\b wire and 1. The cover shall be one piece formed from ABS plastic, shall be a pear|
! 30 e ‘ 3w e ‘E \ J-Bolt Q \ J-Bolt gray color, and shall be suitable for exposure to harsh sunlight and
2 g =4y 7" dia bolt %" dia bolt N + attachment * attachment extreme weather. Cover shall latch with two screw latches and shall it
B =Jb or screw = or screw - (_ =i (_ =1k tightly to the enclosure ring to create a rainproof seal. Latch screws
= " Handhole Frame- A Handhole Frame- - i : ) \ shall be 1/4-20 stainless flat socket head screws with tamper proof
" R R 3%" x 2 min. R¥%" x 2 min, ) —— - T feature.
N | o | Vol " | Yz
= C of 4"x R . 2. The pole manufacturer shall provide with each pole a separate kit
© 6" I1.D. © ° | consisting of: one cover with two latching assemblies, two terminal
" Clamp-on arm Handho le Clamp-on arm - K | strips (Marathon #985GP12CU or approved equal), four #8-32 x 1 V"
~ P Bottom of | © . self tapping type "F" stainless steel pan head screws, and one ground
~ ' Base Plate : - ‘ connector (Blackburn TTC, Burndy KC22J12T13, or Ilsco SSS-5).
- _ o 7$ - | The traffic signal contractor shall install the kit items in the field.
+1 ‘!" ‘!" . W e ‘!" ’ '
- 2" dia +hreaded ‘ 2" dig threaded ‘ ! 3. The screw hole spacing on the enclosure back plate shall be for
= = coupling - 2 per coupling - 2 per = Bottom of =" two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
] +1 duoII) mog-r ormp g:gémﬂb‘?i* arm Base Plate terminal strip, and one Bussmann #BM6032B fuse block.
0 =z
2o DETAIL D assembly DETAIL E % M 4. 1nstall onme Bussmann #BM6032B, Littelfuse #L60030M-2C, or
TN . F -Sh T % f lock f | la} | i i
o  (for 30" pole with Iuminaire (for 24" pole with ILSN sign and no (for 20.25' pole with no ILSN (for 19.5° pole with no ILSN Ferrozishawnut #30352 fuse block for poles where luminoires are
- and ILSN sign) luminaire, single or dual mast arm) sign and no luminaire, sign and no luminaire,
dual mast arm) single mast arm)
permissible 2nd
longitudinal seam weld, .,
R=3"+]" MD-2 )= 180° opposite to 1st )
/a seam weld
. | Access / % Texas Department of Transportation
;? ‘ Compar tment € Fixed I Traffic Operations Division
- I Mount Arm
| 1 o " .
: | _ L2 A L 2 aia TRAFFI1C_SIGNAL
. < ia reade
B ‘ > 27" Bolt 455 +hrec|1qed C°‘§,S§[”g SUPPORT STRUCTURES
<« ‘ : coupl ing ~
o | Cirete -2 per threads LONG MAST ARM ASSEMBLY
- | 7 dual mast
o~ :\J ‘ MD"I@ Y arm (50 TO 65 FT)
- e . assemb |y Pole (80 AND 100 MPH WIND ZONE)
2 %" x5 G g amenon LMA (2) -12
340 Slot Arm POLE COUPLING DETATIL Sheet 2 of 5
pole diameter 21 SECTION A-A ©TxDOT July 2000 DNe JSY [cx: arc Jow: To [oxs usv
Bottom of BASE PLATE (® Longitudinal seam weld must be oriented within 90° (45° rotation 200 Revisions conT_|sct 208 HIGHNAY
Base Plate each side) along the fixed mount arm. 60% min penetration required, 1-12 005103 120 SH 3
POLE ELEVAT ION 100% penetration within 6" of circumferential base weld. DIST COUNTY SHEET NO.
HOU GALVESTON 27
131B




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this standard is governed by the "Texas Engineering Practice Act".
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kind is made by TxDOT for any purpose whatsoever.
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. Fixed ROUND POLES (13)
Weld other side to M + .
Side Gusset Plo+e> £ o Provide Detail shown in s e | Dg [0i0.Ds0.25] Daa | Dap  [(DTNK Fou{_wdggnon
. iz . SECTION F-F or equivalent 7 - 0 = = = Y
$$ g optional drainage holes = D 7 N - 100% complete joint : . : . . . . .
7a" Dia inside box | 16 ,—Top Gusset Plate N 7a" PL penetration weld 50 5571 510 18.2 17.6 | 16.8 | .3125 48-A
A — \v) /) <l - from both sides. Yo 60’ 65
rm ! FReinf ' = >~
A;S‘hffenerJ\/”—rEm N Stiffener | | 34" dia Hook —— Fixed ROUND ARMSG?D
| A\F T ‘optionah \ "M Mount
—A7 L % | 4 4" Min Arm LF L1 D1 D2 GZ)‘I‘hk .
| e § P | R -— 7 o - - - Rise
Arm Mounting Plate — ot N o § Reinf ¢ - 2y, ft. ft. in. in. in
| | A Box 2 . "
. Pole Mounting Plate L1 . o Stiffener :_ 50 49 18.5 1.7 | .3125 | 3°- 3
re) .2 I U () //*4 Radius Slot N 55 54 18.5 1.0 3125 3 - 7"
- R 7 | ¢ (both sides) /O | o . . .
N ' N SS7 b T Dt REINFORCING STIFFENER 60 59 18.5 10.3 .3125 30-11
¢ Mast Arm 11 hole in P Ie@ v Only 4" length at tip of Arm Stiffener requires 5 3125 - —
N //13444574<%yp . > a complete joint penetration weld. Smooth weld 64 8.5 9.6 : -1
! i Y 2 -4" 2" radius to connect Stiffener. Only a fillet weld
— | I 2 T T ‘:4% is required for the remaining weld length. Ds = Pole Base 0.D.
2 Y Dia aSk = - < - Die.s = Pole Top 0.D. with no Luminaire
hole in PL Side Gusset ~ npn and no ILSN (single mast arm)
1 Plate © %" Plate DETAIL K D20.25= Pole Top 0.D. with no Lumingire
] and no ILSN (dual mast arm)
™ Dza = Pole Top O.D. with ILSN
= . Bottom Gusset w/out Luminaire
NS Weld other side to Plate D3 = Pole Top 0.D. with Luminaire
Side Gusset Plate 5 € 4" x 6" 1.D. . D1 = Arm Base O.D.
% Handno le 8 D2 = Arm End O b ’
required if © L - Shoft L nath
€ pPole % ILSN or b Lt - Fixed Arm Length
@Deburr holes and offset 8 Iuminoirl'g g =z
as shown for drainage arm applie ARM STIFFENER v
or wire access 2- ¥" dia optional drainage holes. . . .. . .
! 3 M‘iﬂ. clear distance from the (Cut to match arm inclination and taper) g @;gucggesieghown is minimum, fhicker materials
edge of adjacent 4" dia hole < Y used.
BUILT-UP BOX CONNECTION (3 shoft profile 16-sided or 18-sided is considered
to be equivalent to round section.
28" - o
= 2" Vo . . —
/4. thick Min. W W
% Reinforcing $|rc¥lgr|51eel eavy Hex 5 rigt GENERAL NOTES:
3 : Stiffener op Template Washers Mast Arm Bui l+-up Box Connection: For the welded arm-to-pole
Y6 x Ve ¢ 2i£hor Bolt connection as a build-up box configuration illustrated here
P . e £ : is an example only, fabricators are required to submit a shop
= See Detail K }G/“ S'_rde = - SECT ION F-F drawing of box conr’wecfion for approval. The drawing shall
- D usse Optional weld splice = g specify the details of each box element, welds of arm-to-pole
—\— 0 ¢ i N o g connection, arm-to-plate socket connection, ond arm rise
30 ide Gusseft R o creagtion. Specify the proper location of drain holes along
G//ri - - Q@ 5 — the pole. 2 '»" dia hole in the pole mounting plate and
I N N J . 4" dia hole in the pole need to be aligned for wiring access
E I =16 ~ ~ ~ Steel Template with | or drainage. Arm stiffeners cut to match arm inclination and
s = al|- 3 holes Y " greater | taper shall also be included.
- Slc ° | e T » than bolt diameter
= 25 | E ype The deviation from flat for either arm or pole mounting
\S alm 1" Dia hole o o|C 1 L plate shall not exceed ¥, in., which is measured along the
—-A ——§> ———————— — at Bottom —— - R o9 I+ center of mounting plate to a radial distance of 13.5 in.
NI Gusset plate - g i 5 The deformed-from-flat connection between arm and pole
N fhue | @ mounting plates shall not be allowed if the center of both
% 4 =d r%W = mounting plates cannot contact directly
8
e ———— ——— J : U . Fixed mount details are used for single mast arm assemblies
**** ?; %" thick Min. =’ q;H‘TF = 2 Sides : p
1 Circular Steel (Typ) BQI? Circle and for the first arm on dual mast arm assembl ies.
| Arm Y, PL Bottom Template Diameter
Stiffener e |
i NUT_ANCHOR ANCHOR BOLT & TEMPLATE SIZE
- — (TYPE 2) TEMPLATE DETAIL
1y Bolt
100% .
s _Em . Dia Length Top Bottom Bolt R2 R1
- 2°-5 penetration ANCHOR BOLT ASSEMBLY in. 2 Thread | Thread | Circle
) SECTION C-C e ; o P e P
Arm Stiffener FOUNDATION DESIGN TABLE 2 5'-2 10 6 2 27 Te" | 11
\i\‘ REINFORCING [DRILLED SHAFL_LENGIH-fT ANCHOR BOLT DESIGN FOUNDATION Fyr— - -
FON  |DRILLED STEEL i6), (17), (8 14 DESIGN Min dimension given, longer bolts are acceptable.
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR BOLT LOAD
DIA |VERT | SPIRAL N blows/ft BOLT | f2i,| CIR VG HOR [MOMENT]SHEAR TYPICAL APPLICATION
. BARS 10 15 40 DIA DIA K-ft |Kips e = Texas Department of Transportation
1a ! !
z 48-A 48" 20 =9 |#4 at 6" | 21.9 19.5 14,7 2" 55 | 27" 2 490 10 Mast arm gssemb,y, l Traffic Operations Division
SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFF IC SIGNAL

Connection
BOH’S% !
\

27 -5"

— Arm
Mounting
Plate

2" P

L

Mast Arm

SECTION D-D

diameters

lengths.

If rock is encountered, the Drilled Shaft shall
into solid rock.

Anohor bolt design develops the foundation capacity given under
Foundation Design Laods.

Foundation Design Loads are the allowable moments and shears at
the base of the structure.

Field Penetrometer readings at o depth of approximately 3 to 5 feet may be
used to adjust shaft

extend @ minimum of two

Decimol lengths in Design Table are to allow interpolation for other
into Summary Table.

penetrometer values.

Round to nearest foot for entry

SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY
(50 TO 65 FT)

(80 AND 100 MPH WIND ZONE)

Sheet 3 of 5 LMA(3)-12

©TXDOT July 2000 DN: JSY ‘cx: ARC ‘DW: 66 ‘cx: g5y

REVISIONS CONT |SECT JoB HIGHWAY

005103 120 SH 3

DIST COUNTY SHEET NO.

HOU GALVESTON 28




No warranty of any

TxDOT assumes no responsibility for the conver-

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

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

¢ Pin bolt, N
pipe and hole

¥a" Dia Sch 80

Yo" Dia

drainage hole

1 Y," Dia
threaded coupling
(Mast Arm)

or ¥" Dia
threaded coupl ing
(ILSN Arm)

—C¢ Arm

Pipe (Typ)
Typ
(Typ)
Vo' thick SECTION E-E Vo' thick
strap R stiffener R
3rd Pin (/—\\K§§§§$
bolt where NS
required Yo x Vo™

|
|
|
. : i a
AN \ o
' €
h @ ‘ : QU,)
< - | ! =8
= |
~N i ‘ ////////
A - 3
! 1" thick
5/ .
ésin ?DIOO| ts ! Connection bolt with
~—§¢ Pole heavy hex nut,
(Typ) 2 flat washers
ELEVATION and 2 lock washers.
(Mast Arm or .
ILSN Arm to pole) 7+ = 85% Min.
Penetration
CLAMP-ON CONNECTION
. 179" thickness is permissible
for Tip Section
. Min Lap
6’ -0" (Min)~11'-0" (Max) equals 1.5
9"+ times female
I.D.
Note: A slip joint is £ 4 _ " Dia holes and

permissible for arms
40’ and greater in
length. The slip joint
shall be made in the
shop, but may be match
marked and shipped
disassembled.

1- 5%" Dia galv A307 bol+t.
Tack weld nut to thread
projection after making
joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

SLIP JOINT DETAIL (CLAMP-ON ARM)

115" Dia
Threaded
Coupling

ARM COUPL ING DETAIL

Stainless steel

bands

(or Cables)

and cast bracket as in "Astro-Brac",
"Sky Bracket" or "Easy Bracket" with

12" Dia Threaded Coupl ing.

BRACKET ASSEMBLY

Threaded
Coupling

ILSN ARM COUPLING DETAIL

ARM WELD DETAIL

Longitudinal

oriented within the
of the signal arm.
60% Min penetration

Seam Weld must be
lower 90°

100% penetration within 6"

of circumferential

base welds.

80 MPH WIND CLAMP-ON ARM CONNECTION
C | amp-on| ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. %" Dia.
Arm Lc [, D, D2 +hk (12) Rice L, D, D, thk (12) Rise scnao [ | F Bolts Pin Bolts
ft. ft. in. in. in ft. in. in. in : pipe Dia ‘e Dia No.
20 19.1 6.5 3.8 L179 17-9" 19,1 7.0 3.5 L179 1°-8" n. . . . . co
24 23.1 7.5 4.3 L179 1"-10" 23.1 7.5 3.5 L179 1" -9" 3 216 0 2 7 >
28 27.1 8.0 4.2 L1179 111" 27.1 8.0 3.5 L179 1-10"
32 31.0 9.0 2.7 179 2 -1 31.0 9.0 3.5 179 2 -0" Mast Arm Si 4 Conn. %" _Dia.
: : : . . . . . 1z¢€ A . Bolts Pin Bolts
36 35.0 9.5 4.6 L179 2'-4" 35,0 10.0 3.5 179 2" -1" - - -
Base Dia| Thick Dia No.
40 39.0 9.5 4.1 . 239 2 -8" 39.0 9.5 3.5 . 239 2'-3" - - - - -
43.0 | 10.0 2.1 239 2°-11" | 43.0 | 10.0 3.5 239 26" n. n. {mne | in n- €9
24 - - - - = = - - 6.5 . 179 12 6 1 2
100 MPH WIND 7.5 .179 14 8 1 2
L omp-on ROUND ARMS POLYGONAL ARMS 8.0 |.179 | 14 8 ! z
Arm Le L, D, D2 thk (2 fiee L, D, D, thk (12) f e 9.0 179 |16 | 10 'I e
1. 1. in. in. in 1. in. in. in. 9.5 <179 18 12 1 Ya 3
20 19.1 8.0 5.3 L1179 17-8" 19.1 8.0 3.5 L1179 -7 9.5 - 239 18 12 1Y 3
24 23.1 9.0 5.8 L179 17-9" 23.1 9.0 3.5 L179 1" -8" 10.0 .239 18 12 1, 3
28 27.1 9.5 5.7 L179 17-10" 27.1 10.0 3.5 179 17 -9" 10.5 .239 18 12 1 Y, 3
32 31.0 9.5 5.2 . 239 1-11" 31.0 9.5 3.5 . 239 1-10" 1.0 .239 18 12 1 Y 3
36 35.0 10.0 5.1 .239 2'-0" 35.0 10.0 3.5 .239 1o-11" 1.5 . 239 18 12 1 Y 3
40 39.0 10.5 5.1 .239 2 -3" 39.0 11.0 3.5 .239 2 -1
44 43,0 11.0 5.1 .239 2'-8" 43.0 11.5 4.0 . 239 2 -3"
D1 = Arm Base O.D. (:)Thickness shown is minimum, thicker materials
D2 = Arm End 0.D. moy be used.
L1 = Shaft Length
Lc = Clamp-on Arm Length

GENERAL NOTES:

Clamp-on details are used for the second arm on
dual mast arm assemblies or ILSN arm support. For
a clamp-on mast arm, a maximum 1 '," wide vertical
slotted hole may be cut in the front clamp plate
to facilitate drainage during galvanizing. The slot
shal | be centered behind the arm and shall be no
longer than the arm diameter minus 1". For an ILSN
arm, a 1 4" diameter hole shall be cut in the front
clamp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access after arm is oriented. Deburr both holes.

Where duplicate parts occur on a detail, welds
shown for part shall apply to all similar parts on
the detail.

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces. Pin bolts
shall be ASTM A325 with threads excluded from the
shear plane. Pin bolt and ¥;" diameter pipe shall
have ¥ " diameter holes for a /g" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
a ¥" diameter hole for each pin bolt. An ' " diameter
hole for each pin bolt shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

= Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY
(50 TO 65 FT)
(80 AND 100 MPH WIND ZONE)

Sheet 4 of 5 LMA(4) ']2

@© TxDOT November 2000 DNe UK ‘CK:GRB ‘DW:FDN ‘CK:CAL

REVISIONS CONT |SECT JoB HIGHWAY

4-20-01

112 005103 120 SH 3

DIST COUNTY SHEET NO.

HOU GALVESTON 29
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DISCLAIMER:

No warranty of any

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

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-

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

Shipping Parts List

Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection
bolts ond washers, and ony additional hardware listed in the table.

Traffic Signal Arms (Fixed Mount) (1 per pole)

Ship each arm with listed equipment attached

Nominal Type IV Arm (4 Signals)
Arm 3 Bracket Assembly
Length ond 4 CGB Connectors
ft, Designation Quantity
50 501V 2
55 551V

60 601V

65 651V

Traffic Signal Arms (80 MPH Clamp-On Mount) (1 per pole) Ship each orm with listed equipment attoched

Lumingire Arms (1 per 30" pole)
Nominal Arm Length Quantity
8' Arm 2

ILSN Arm (Max. 2 per pole) Ship with

clamps, bolts and washers

Nominal Arm Length

Quantity

7' Arm

9' Arm

Type | Arm (1 Signal)

Type I1 Arm (2 Signals)

Type [I1 Arm (3 Signals)

Nominal | 2 CGB connector and 1 clamp 1 Bracket Assembly and 3 2 Brocket Assembly and 4
Arm w/bolts and washers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
Length w/bolts and washers w/bolts and washers
ft. Designation Quantity Designation Quantity Designation Quantity
20 201-80

24 241-80 2411-80

28 281-80 2811-80

32 3211-80 32111-80

36 3610-80 36111-80

40 40111-80

44 441 11-80

Traffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole) Ship each arm

with listed equipment attached

Type | Arm (1 Signal)

Type Il Arm (2 Signals)

Type I11 Arm (3 Signals)

Nominal 30" Poles with Lumingire 24" Poles with [LSN 19.50" (Single Mast Arm)
Arm See note above plus: one (or See note above plus 20.25" (Dual Mast Arm)
Length two if ILSN attoched) small one small hand hole  |Poles with no Luminaire and no ILSN
hand hole, clomp-on simplex See note above
Single Mast Arm
Lf ft. Designation Quantity Designation Quantity Designation Quantity
50 50L 2 505 50
55 55L 555 55
60 60L 60S 60
65 05L 055 65
Dual Mast Arm
Lf Lc
ft. | ft. | Designation Quantity Designation Quantity Designation Quantity
50 | 20 5020L 50205 5020
24 5024L 5024S 5024
28 5028L 50285 5028
32 5032L 50325 5032
36 5036L 50365 5036
40 5040L 50405 5040
44 5044L 5044S 5044
5 | 20 5520L 55205 5520
24 5524L 5524S 5524
28 5528L 55285 5528
32 5532L 55325 5532
36 5536L 55365 5536
40 5540L 55405 5540
44 55441 5544S 5544
60 | 20 6020L 00205 6020
24 6024L 6024S 6024
28 6028L 60285 6028
32 6032L 60325 6032
36 6036L 6036S 6036
40 6040L 6040S 6040
44 6044L 6044S 6044
65 | 20 0520L 05205 6520
24 65241 65245 6524
28 6528L 65285 6528
32 6532L 65325 6532
36 6536L 65365 6536
40 6540L 65405 6540
44 65441 65445 6544
Foundation Summary Table #*#
Location Avg. N No. |Drill Shaft *xx Notes
[dent, Blow/ft. | Each Length (feet)
48-A *x  Foundations may be listed separately
SH 3 AT FM 517
P2 10 1 22
P5 10 1 22 information only,
X¥x
Table.
Total Drill Shaft Length 44

Nominal | 2 CGB connector and 1 clamp 1 Bracket Assembly and 3 2 Bracket Assembly ond 4
Arm w/bolts and washers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
ft. Designation Quantity Designation Quantity Designation Quantity
20 201-100

24 241-100 2411-100

28 281-100 2811-100

32 3211-100 32111-100

36 3611-100 36I11-100

40 40111-100

44 441 11-100

Anchor Bolt Assemblies (1 per pole) Each anchor bolt assembly consists of the following: Top
Anchor Anchor ond bottom templates, 4 onchor bolts, 8 nuts, 8 flat
Bolt Bolt washers and 4 nut onchor devices (type 2)

Diameter Length Quantity per Standard Drawing "TS-FD".

2172 " 5 - 3" 2 Templates may be removed for shipment.

or grouped according to similarity of location

Decimal lengths in Design Table are to allow
interpolation for other penetrometer values.
Round to nearest foot for entry into Summary

Abbreviations

Lf= Fixed Arm Length
Lc= Clomp-on Arm
Length (44" Max.)
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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".
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kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

2:00:13 PM

5/6/2024

DATE:

1°-4" | GENERAL NOTES:

Damping B (.125" thick 1. In accordance with the findings of TxDOT sponsored
aluminum sign blank) research, the installation of a damping plate in
accordance with the details shown here at the
Ei end of signal mast arms of SMA and DMA standard
Damping R 5 -6" L structures reduces excessive harmonic vertical
- Mounting clamp Saddie mounting U-bol+ vibration, and thus fatigue damage. Any deviation
Location of 4 Equal Spaces 15" Dia Sch 40 from these details may reduce the effectiveness of

-
N = i i = this damping device.
a5 1ane | Ly 1 i) Slairm meunting 37 N1 Yy gt tube sosale - e
9 P 1Y 1Y — © 2.Aluminum sign blank for damping plate will conform
‘ ‘ 1 Y," dia, Sch 4944//////1 = Setscrew Top of to Departmental Material Specifications DMS-7110.
3" length nipple L mast GrmAK\ Materials for mast arm mounting clamp and tube saddle
. | will be aluminum castings or aluminum alloys as in
Mounting Clamp tube saddle 1 " Threaded accordance with manufacturers’ stipulations. Mounting
band (or cable) pipe, pipe nipple and coupling will be aluminum al loy
i - —m A . mount clamp 6061-T6 or 6063-T61 Domping plate mounting clamp
1 Ml M I\PI o [ o |\1‘| and u-bolt assemblies will conform to Standard sheeft
- = e e -———————— Pl ... —-—--———— EE 1T S = - 1 g o Mast arm
- =R = = — - — - +I— - — - — - — - — - — - — |—t—r_ ————————————— 1 —-— - —LD A — - — - — - Ly ra

. SMD (GEN). U-bolts for saddle mounting will have
[ SRR A RREREEE e M el a minimum yield strength of 36 ksi.
L W W W |

1/ -4"
1
[
+
[
1
1
1
1
'
[
[
[
[
1
1
1
i
1

3.Damping plate will be mounted horizontally.
11, dia N Position centerline of damping plate to align with
clﬁ%inum pipe € Damping R centerline of mast arm or horizontal signal head
assembly. Vertical clearance between signal head
(with or without backing plate)and bottom of damping

plate will be maintained as shown. The attachments
PLAN shown here are examples only, other supporting details
o/ which meet both alignment and vertical clearance
Damping B (.125" thick requirements are also acceptable.
aluminum sign blank) .
Support Assemblies 17-0" Min 6" 4.Unless §+|pulo+ed by.+he mqngfocfurers, all steel
Saddle Spacin Vo parts will be galvanized finish in accordance with
mount ing P g 4, - Standard Specification I[tem 445, "Galvanizing".
¢ " dia square head u-bolt RN i 5.Contractor will verify applicable field dimensions
connection bolts between A | A before the installation.
damping B and i i 2
. .
-l

I
mounting clamp. = . | | . . 6.Backplates are optional for traffic signals. When
. 7 ; e 2 backplates are used, Backplates will have a 2-inch

Backplate
I = — T fluorescent yellow AASHTO Type BrL or Cgp
7 G N retroreflective border conforming to TxDOT DMS-8300
N i HE [YAPT T - "Sign Face Materials." See Sheet TS-BP-20 for
1 Y>" dia Sch 40 mounting | | = luéze e ) SECTION A-A backplate details.
aluminum mounting clamp w/ | Vo § B (Showing standard placement of signal head)
pipe extending full u-bolt | Setfscrew ! /54 dia, : (Mounting clamp U-bolt is not shown for clarity)
5'-6" of damping plate 4" dia Sch 40, S .
\ sq head all threaded |~ | All or partially
| (Typ) nippleg)\ [ threaded coupling 174" |
‘ = Mast arm Damping R (.125" thick 1," dia £
aluminum sign blank) Sch 40 = % " square
aluminum = head bolt
ﬁé [ mounting pipe X
©) Saddle Mounting c¢lamp 3 g?g?éng Ny lon washer,
o 0ol | /2" aio Took wosher
1 5" Threaded @ tube saddle
band (or cable) 5 1 5" dia, ‘ |
mount clamp ol t Sch 40, f ‘
gl'e Coupling—=i ¢}l 57} threaded —
B AT T nipple
E|© Setscrew <7|i ol
5 :
) Top of \ | !
T| | most arm e 1 14" Dia mounting clamp
N aluminum (specified or

universal)

1 Y," Threaded pipe

i
g ! band (or cable)
Backplate 1 (ér— mount c¢lamp

(See note 6) Mast arm

Mount ing
clamp
L U-bolt
¢ Damping R and signal head assembly ‘
¢ Signal head \ _
ELEVATION BIRO AR SECTION B-B

(Showing damping plate attachment)

DAMPING PLATE MOUNTING DETAILS Bockelate J— Traffic

(Showing alternate placement of signal head) gﬁgﬁ%
SECTION A-A I Texas Department of Transportation Standard

(Showing alternate placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

@Recon’rmendecl'supporﬁng assemb | ies to achieve MAST ARM DAMP I NG
required height for horizontal section heads PLATE DETAILS

Height One nipple | Two nipples | One coupling
required |each length| each length P'YS each 1ength

ﬂ%%" i - - MA-DPD-ZO
7"-8 Y 4 - - F1LE:mg-dpd-20. dgn on: TXDOT [ok: TxDOT Jow: TxDOT [ok: TxDOT
9"-10 Yo" 6" - - © TXDOT January 2012 CONT |SECT JoB HIGHWAY
11"-15 V" - 4" 5" 620 REVISIONS 0051/ 03 120 SH 3
16"-24" _ 5" 10" bIsT COUNTY SHEET No.
HOU GALVESTON 31




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".
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Backplate louvers ‘j
based on wind and
vibration rating.

Retroreflective
border. See
general note 1

Vented backplate with
retroreflective border

B

Backplate with
retroreflective
border

THREE-SECTION HEAD
HORIZONTAL OR VERTICAL

kind is made by TxDOT for any purpose whatsoever.

Backplate louvers

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

FOUR-SECTION HEAD

based on wind and
vibration rating.

Vented backplate with

retroreflective border
Retroreflective

border. See
general note 1

Backplate with
retroreflective
border

2:00:17 PM

FIVE-SECTION HEAD

5/6/2024

DATE:

HORIZONTAL OR VERTICAL

HORIZONTAL OR VERTICAL

Vented backplate with

retroreflective border border.

general

Backplate with
retroreflective
border

FIVE-SECTION HEAD

CLUSTER

Backplate
based on wind and
vibration rating.

general note 1

Backplate louvers
based on wind and
vibration rating.

Retroreflective

See
note 1

louvers

GENERAL NOTES:

1. Backplates are optional
hybrid beacons.

2. Signal

approaches when used.

for traffic signals and pedestrian
When backplates are used, a 2-inch wide
fluorescent yellow AASHTO Type Bf_ or Cg retroreflective
border conforming to TxDOT DMS-8300 is required.
all

Place on

head and backplate compatability must be verified by
the contractor prior to installation.

Retroreflective 3. When using backplates on signal
border. See

heads, venting is preferred

to reduce cyclic vibration stress.

4. When a vented backplate is used,

must not be placed over the

the retroreflective border

louvers.,

5. This standard sheet applies 1o all signal heads with backplates,
including but not Iimited to:

Vented backplate with
retroreflective border

Backplate with
retroreflective
border

PEDESTRIAN HYBRID

BEACON

Pole mounted

Overhead mounted

Span wire mounted

Mast arm mounted

Vertical signal heads
Horizontal signal heads
Clustered signal heads
Pedestrian hybrid beacons

Backplate louvers
based on wind and
vibration rating.

Retroreflective
border. See
general note 1

;égg*ﬂ Traffic
Safety

I Texas Department of Transportation sDtg;';f,igfd
TRAFFIC SIGNAL
HEAD WITH
BACKPLATE
TS-BP-20
FILE: t5-bp-20. dgn on: TXDOT [ok: TxDOT Jow: TxDOT [ok: TxDOT
©T><DOT June 2020 CONT | SECT JoB HIGHWAY

REVISIONS 0051/ 03 120 SH 3
DIST COUNTY SHEET NO.
HOU GALVESTON 32




NOTE: SEE PLAN LAYOUT

CABINET AS PER CONTROLLER FOR CONDUIT ENTRANCES
MANUF ACTURER AND SIZES CONCRETE
APRON
CONDUIT
p ~ s R AS REQUIRED 1" X 1" X 45°
'———————W L y/j///CHAMFER
| o O =
a o] I -+ + +—[] ™
3t e : il | ﬁ )
1/2"/0 i— ] ! I 2
REINF.BAR 0| 1
\\-;- ol @ o @ . -
13 340 13 N
g GROUND TO TERMINAL STRIP—_| F S ]
1/2"/0 ANCHOR BOLTS :¢ 198 S "y | | i o
REINF. BAR-_ | ‘ (SEE NOTE NO. D : ﬁT | ™~ r} [
I@]
AN / "X 1" X %45 CHAMFER , | GROUNDING 1 s e i e e
el " i, JUBUSHING b+ 4+ 4t 5
- , A -
i LIEI_‘ \\ ,’/ 'ﬁ'¢ 1/2|| 1S8LO,\|QHE\I Qﬁ T llllll f 'ﬁ ﬂﬂ I/A6” X 6 - NO 6 RE'NF MES‘"* 1
T RN A TF ~
- O S VA D A i < T0 DRAN ¢ H-Na i = -] | = 'T
——— ‘ i 'y — |
‘?S”//-—_\\__—_’/___?5;5T—?5E7ﬁ“”f7r”/_\\/’ DR R I R T NN IR SO AN N
NI IR X — T T+ Tt T
o1 100 = 40 16 __
GRAVEL DRAIN—#9; jwoy  _ Oy K By o R
:If" an L T <o o e ‘ 5 - Q" ‘ "X 1" X 245
COPPER CLAD | | !! o CONCRETE APROR=——i) 099,207 15550l Tl CHAMFER
1l ! 2. 070, 890
GROUND ROD—*1 \f’—" GROUND BOX——1 " 2oetot] ooy TOP VIEW
5/8 /O X 10'-0" N S oy CRAVEL DRAIN
FRONT VIEW S~ 7 ( LESS CABINET )
CONDUIT AS REQUIRED— -
SIDE VIEW
NOTES:
. CABINET MANUFACTURER TO PROVIDE DETAILS 6. FURNISH AT NO COST TO THE DEPARTMENT ANY
OF ANCHOR BOLT LOCATION. ADDITIONAL CONCRETE WHICH MAY BE NECESSARY
TO STABILIZE THE FOUNDATION AT UNUSUAL
2. MODIFY DIMENSIONS FOR CONCRETE BASE LOCATIONS.
TO FIT EQUIPMENT FURNISHED, IF NECESSARY. —3k Texas Department of Transportation
7. PLACE REINFORCING BARS AS DIRECTED. J Houston District
3. PROVIDE GRAVEL DRAIN FOR CONTROLLER
AND ALL GROUND BOXES. 8. UPON INSTALLING THE CONTROLLER CABINET, SIGNAL DETAILS/STANDARDS
APPLY A SILICON-BASED CAULKING COMPOUND CONTROLLER FOUNDATION
4, FURNISH CLASS "B" OR CLASS "C" CONCRETE. AROUND THE BASE OF THE CONTROLLER CABINET. DETAIL
5. SET CONTROLLER FOUNDATION LEVEL WITH THE SD/SCFD
PAVEMENT SURFACE OR AS APPROVED BY THE ENGINEER. e =
VTS ot HoU| 6 33
""" oaveston Toost | o3 170l w3

STD-M1



Overhead-Sign-mount-det-sp04. dgn

FILE:

SWAY CABLE ‘\

T T
STREET NAMIE

1. USE PELCO PARTS OR APPROVED EQUAL.

2. FURNISH HARDWARE FOR A COMPLETE INSTALLATION.

SIGN HANGER

3. ATTACH THE 90 LB SPAN WIRE CLAMPS (SADDLES) TO TETHERS
(SWAY CABLES).

4, FURNISH 1 ADJUSTABLE FREE SWINGING SIGN HANGER PER
STREET NAME SIGN SMALLER THAN 3 FT. - O IN. SIGNS
3 FT - O IN. TO 6 FT.- O IN. REQUIRE 2 HANGERS. SIGNS
LARGER THAN 6 FT. - O IN. REQUIRE 3 HANGERS.

3%" HOLES IN SIGN T
ON HORIZONTAL C/L
AS REQUIRED BY

SIGN LENGTH. CLAMP KIT /f
L. TUBE SIGNS (1°-6" to 3'-0" Lonq) lon
SIGN CLAMP SIGN LENGTH (L) TUBE LENGTH (T) A
g//47 . 1°-6" 16" 12"
fa 2'-0" 22" 18"
’E:E“[ 2’ " 28" 24" /J
3 2.795"

MAST ARM

CLAMP KIT

ALUMINUM TUBE

‘ﬂ: Fh -6
— Y 34" 30" ; GUSSETED TUBE
. . M-O CROSS SECTION
o 3-—— A el 3" a—
-~ L

SIGN CLAMP DETATL

SIGNS (3'-6" to 8°-0" Long)

SIGN LENGTH <L) TUBE LENGTH (T) A

A
-
Y

3 -6" 40" 12"
4°-0" 46" 14"
5 5 " o M
- BB =Y - 5: _Ou " "
P = = N i N == it 22 %8 8
6'-0" 70" 22"
. 6" -6" 76" 24"
43 A A A »3"a 7' -0" 82" 26"
- 1 - e os” 2
8"-0 24 30 —& Texas Department of Transportation
- T o | I Houston District
SIGNS (8'-6" to 10°'-0" Long) SIGNAL DETAILS/STANDARDS
L SIGN LENGTH (L)  TUBE LENGTH (D A B OVERHEAD STREET NAME SIGN
- it . e A - i i) 8 -6 100, RS MOUNTING DETAILS
9'-6" 112" 21" 24"
5o A A 5 A A 3ol 107 -0" 11" 22" 26" OSNS/MD ‘
B L Ly ©TxDOT 2004 DI.ST FED REG . PROJEC.T NO. . SHEET
HOU| 6 34
T Y P I C A L MA S T A R M S I G N MOU N T D E T A I L S COUNTY CONTROL | SECT | JOB HIGHWAY
IGALVESTON 0051 |03 |120 SH 3

STD-M12
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A:\_V-TPD\Projects\TX\2021\D2101

PLASTIC POLE CAP
\\\\\t::: 4 1/2" 0.D. X 10’ POLE

DRILL POLE FOR WIRE ENTRY

USE BUSHING OR RUBBER GROMMET

TO PROTECT CONDUCTORS

POLE BRACKET
LED COUNTDOWN
PEDESTRIAN MODULE

2' MIN.
10" MAX.

f

\\\\\\\\~\47POLE BRACKET

_ STENCIL, ETCH OR

o EMBOSS MATERIAL
ALLOY HERE (ALUMINUM
PIPE ONLY)

7
0
N D

THREADED CONNECTOR,
ALL T-BASE THREADS
MUST BE ENGAGED
BREAKAWAY ONTO PIPE.

BASE ———

3-1/2" T

18" MIN.

BREAKAWAY IN-LINE

FUSEHOLDERS
A
CONDUIT AS REQUIRED
/1/ (SIZE AS SHOWN ON
LAYOUT SHEETS)

SEE STANDARD (RFBA - 13) FOR NOTES AND
NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS

LED COUNTDOWN
PEDESTRIAN MODULE

ACCESSIBLE PEDESTRIAN SIGNAL
"~ UNIT WITH PEDESTRIAN SIGN
(SYMBOL TYPE) AND PUSH BUTTON

///////xr 2" MAX. (FLUSH DESIRABLE)
A +

HARDWARE TO ATTACH BASE
1" X 4" GRADE 5
CARRIAGE BOLT

4 1/2" SHAFT DIAG.

DETAIL

HARDWARE
TRANSFORMER BASE
15"H X 13 3/4 " X 13 3/4
VARIABLE
BOLT CIRCLE
9 1/2 "-11"

2 14 "X 2 3/8"SLo

ZZQ1" WIDE X 3/8 " NOTCH TO
INDICATE CONDUIT OPENING

| AN
TN
— \
I
50 Y & L PLATE FLAT_+ 1/8 " WARP
ALL RADIAL SECTIONS 5 O
NORMAL TO AXIS CONDUIT OPENING
2 5/8 " WIDE
© (BOTH SIDES)
M
—= — '« 8" ( SCH. 40) PIPE
é; i \ SHAFT DIA.
c Y Y A

13" DIA. HELIX (3/8" PLATE)
1 1/4 " DIA. X 12" LONG

(9" EXPOSED

3/8'

SCREW ANCHOR FOUNDATION DETAIL

I%’ Texas Department of Transportation

Houston District

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS
FOR POLE MOUNTED
(APS) PEDESTRIAN SIGNALS

CD/PM(APS) PS

FILE: DN: ‘ CK: ‘ DW: ‘ cK
@TxDOT 2012 DIST |FED REG PROJECT NO. SHEET
REVISIONS
07-14 HOU| 6 35
02-15 COUNTY CONTROL | SECT | JOB |  HIGHWAY
GALVESTON | 0051| 03 |120 SH 3

STD-M19
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LEGEND

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

SOUTH]
REFL PAV MRK TY 1 (W) 8" (SLD)
3 REFL PAV MRK TY 1 (W) 24" (SLD)
TEXAS RE PM W/RET REQ TY I (Y) 6" (SLD)

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

PREFAB PAV MRK TY C (W) (ARROW)
PREFAB PAV MRK TY C (W) (WORD)
REFL PAV MRKR TY II-A-A

REFL PAV MRKR TY I-C

[EAST] [ WeEST]

FARM FARM
END PROPOSED STRIPING
MATCH EXISTING STRIPING
STA 283%21 4
[W]z~e 20'c-c

z

Ve EEEErEE

‘lq—‘ ‘—)‘ . , ; [ WesT REFL PAV MRKR TY 11-C-R
: N e [M]e a0 c-c REFL PAV MRK TY 1 (W) 12" (SLD)
[Jost EXISTING SMALL SIGN TO REMAIN
[M]e 40'c-C TRAFFIC FLOW
[SoutH]  [NORTH]
7, [M]e 20°c-cC
A

. 12~e 10LF £a[c}—vi.

D!
[C]12~@ 10LF EA N %
e
\

'\ 10~e 10LF EA

|
.
- 5/6/2024
!
! NO. DATE REVISION APPROV.
I
i - AN
= 7\ CONSOr
| > ) \ F-12040
i '-J/:’ RIGHT LANE EAST |
I — MUST FARM 5 ® ©2024
i - TURN RIGHT @ y 4 .
i e RoRD Texas Department of Transportation
i S | 4]
i TURN i SH 3 AT FM 517
é ]<> ! INORTH
. m
! 3 SIGNING AND PAVEMENT
: TEXAS MARKING LAYOUT
‘ I SHEET 1 OF 1
SEO RS FEDERAL AID PROJECT SHEET NO.
6 STP 2B24(341)VRU 36
END PROPOSED STRIPING STATE DISTRICT COUNTY
g%{cgegéégTING STRIPING TEXAS HoU GALVESTON
CONTROL SECTION JoB HIGHWAY
0051 03 120 SH 3
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No warranty of any

PUBLIC

6" Solid

Yellow Line

Edge of Pavement 6" min. when no
Shou | der //_ (shoulder exists
6" Solid }
Yel low f =>
Edge Lined == ¢g" wnite — —
. Lane Linz—:o-/l 30" o] =>
6" Solid

Edge L ine—\

=>

EDGE LINE AND LANE LINES
ONE-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

ROADWAY 6" Solid
White
L Edge Line

MAJOR
DRIVEWAY

< /
o>
N sortg 10

@ White ALLEY, PRIVATE ROAD
Edge Line OR MINOR DRIVEWAY

TYPICAL TWO-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

TxDOT assumes no responsibility for the conversion

Edge of Pavement
6" min. when no
fshoulder exists

PUBLIC ROADWAY

6" Solid
White
Edge Line

|

. + 6" P [ERShEN ::::::\ ’_6" S Ic
6" Solid 6" White Ll le) |d.
White 4/ Lane Line l 3 3% - 4" I I Yellow Line <:b
‘ ‘ [SEESEEEREEEES Do " I Te
N <= \\/ Lane Line <
i 6" Solid I//
See Detail A ) Yeltow tine Eﬁ>> 5 ¢:>
— — — (1] n
6" Solid White DETAIL "A — = E:=
Edge Line\ => . . . -
9"xx min. - 10" typ.
(18" max. for traveled way ‘\\__6" solid ) (
greater than 48’ only) <} 4} White or e R
Edge Line  ALLEY, PRIVATE ROAD

CENTERLINE AND LANE LINES x
FOUR LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

2" minimum
for restripe
projects when
approved by
the Engineer.

*%x 8" minimum

OR MINOR DRIVEWAY
MAJOR DRIVEWAY

TYPICAL MULTI-LANE, TWO-WAY PAVEMENT
MARKINGS THROUGH INTERSECTIONS

for restripe
projects when
approved by

the Engineer.

GENERAL NOTES

1. Edge line striping shall be as shown in the plans or as
directed by the Engineer. The edge |ine should not be placed
less than 6 inches from the edge of pavement. This
distance may vary due to pavement raveling or other
conditions. Edge |ines are not required in curb and
gutter sections of roadways.

2. The traveled way includes only that portion of the roadway
used for vehicular travel. It does not include the parking

lanes, sidewalks, berms and shoulders. The traveled ways
shall be meagsured from the center of edge |ine to the
center of edge |line of a two lane roadway.
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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

;*Edge of Pavement g; gggblgzsn
Shoulder width exists
may vary (typ.) .1

24"
=~ 3"to 12"*1 ~

See Detail B

18" min. - 20" max.
(16" minimum for

AVV VY

6" Yellow 6" Solid White / t
Centerline Edge Line <=

— ] A

restripe projects

— —
10’ C

30’ C€>

6" Solid _/ 6" Solid White

Yellow Line Edge Line-—w\ Yellow Line

6" Solid—/§’

when approved by
the Engineer.)

For posted speed on road
being marked equal to or
greater than 45 MPH.

Shoulder width
may vary (typ.)

TWO LANE TWO-WAY ROADWAY
WITH OR WITHOUT SHOULDERS

YIELD LINES

DETAIL

||B||

¥ 2" minimum for restripe projects
when approved by the Engineer.

2:00: 34 PM
FILE: A:\_V-TPD\Projects\TX\2021\D210131TX.03\1_Design\500_CADD\dgn\02 P|ar®fF ME§\IPNgoEe horaksA Boramad SFRr 50N d Peptceds Xy L b . Qiggamages resulting from its use.

DATE: 5/6/2024

Pavement Edge -

= 3"to 12" =

et VVVVVVY

NOTES

6" solid White 6" White Lane Line_\

For posted speed on road
being marked equal to or
less than 40 MPH.

= 1. Where divided highways are

separated by median widths at

the median opening itself of
30 feet or more, median

4’ min. 4’ min.
30" max. STOP LINES 30" max.
Solid White
Width: 12" min.

24" max.

EDGE LINE
6" Solid White

CENTERLINE
6" Yel low
Length: 10’
Gap: 30’

6" min. -» |
(typ.)

OPTIONAL
6" Solid
Yellow |ine
on approaches to
intersections
(500" min.)

Minimum Requirements
for Edgelines Traveled
Way Width > 20’

Minimum Requirements
for Centerlines without
Edgel ines Pavement
Width 16" s W< 20’

NOTE: Traveled way is exclusive of shoulder widths.
Refer to General Note 2 for additional details.

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths
for Undivided Roadways

openings shall be signed as
c two separate intersections.
5 Each median opening has two width measurements,
= each approach. The narrow median width will
determine if signs are required.
control.
A Engineer.

Yield signs are the typical
Stop signs and stop bars are optional

Edge Line
— — — — —
6" Solid Yellow 30° 10° 6" Solid
Edge Line~ ReS. » YelTow Line
| Toper | 16" min. -
S 20" max. VYVVVV
8" Dotted | 8" Solid ol
White White Line 2 s JAVAVAVAYAN
Line See note 3
Extension = 4—48" min. Vielg
= ::i from edge L!e
line to 1nes
6" Solid Yel low | Storage | stopsyield
Edge Line M Deceleration | line
— — —

6" Solid White
Edge Line-—\\

= ~.

White Lane Line

2. Install median striping (double yellow centerlines and stop
lines) when a 50’ or greater median center|line can be placed.
shall only be used with stop signs. Yield
yield signs.

with one measurement for
be the controlling width to
intersection
as determined by the

lines/yield
Stop
lines shall only be used with

;gg%?"® Traffic
Safety
I Texas Department of Transportation s’?;‘;’,f,’g;’d

TYPICAL STANDARD
PAVEMENT MARKINGS

lines

PM(1)-22

3. Length of turn bays, including taper, deceleration, and storage lengths FILE: pm1-22. dgn \ [ov: K
shal |l be as shown on the plans or as directed by the Engineer. ©Tx00T December 2022 CoNT |secT JoB HIGHNAY
7s a0t o 005103 120 SH 3
FOUR LANE DIVIDED ROADWAY CROSSOVERS 8-95 3-03 12-22 DIST COUNTY SHEET NO.
5-00  2-12 HOU GALVESTON 37
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No warranty of any

REFLECTIVE RAISED PAVEMENT MARKERS MATERIAL SPECIFICATIONS
FOR VEH I CL E POS I T ION I NG GU I DANCE PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
<:\ See Detail A See Detail B ) TRAFFIC PAINT DMS-8200
Type 11-A-A S Cenferiine~{  symefrical around centerline HOT APPLIED THERMOPLASTIC DMS-8220
d///r_ { ‘ PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240
— © =', o . D) o Continuous two-way left turn lane / Type 11-A-A
80 | 40" 40 40" [ — o [ — o — o — o — o Al'l pavement marking materials shall meet the
! ! ! | required Departmental Material Specifications
I T el T 1
¢> | 40" | 40’ | 40 | as specified by the plans.

d> . . . .

80’

NTERLINE FOR ALL TWO LANE TWO-WAY ROADWAY ° |
CENTERLINE FOR ALL TWO LANE TWO OADWAYS = N 1 |

TxDOT assumes no responsibility for the conversion

<; /Type I-C %

- — ° T CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE

[ 4

o —

5] Surface

80"

—
See Detail C
/Type I1-A-A <;’ :—'
[u] u] \
f i Reflectorized
—

a
[
| Type | (Top View)
o

o ——o

[:i> d> /Type I-C or 1I-C-R

pr— — — o — —— o —

XXX/

(XXXXX
XXX
XK

XXX

XXX

X,

CENTERLINE & LANE LINES ‘j,>
FOR FOUR LANE TWO-WAY ROADWAYS /Type [-C or 11-C-R -

pu— — — o — — o —

.,
e

XX
X
-
.0

X
X

v:.
XX
XX
X

R

%S

X 0’0.0

X 0'0.0
XX

00

P

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

XXX

XXX

X

Type II-A-A

T —_— Ref lectorized
C g /:: I :::\_r Sur face

[ ] Type Il (Top View)

- 35” )t | LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)
Type I1-A-A m"mo- 2"

Raised pavement markers Type 11-C-R shall have clear face

2:00: 37 PM
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toward normal traffic and red face toward wrong-way traffic. 359 max-
See Note 3. 25% min
DETAIL "A" DETAIL "B" DETAIL "C" >/
Roadway J/ \—Adhes ive
GENERAL NOTES Sur face
O WU 0 0 0 [0 0 [0 0 O [0 O [0 0§ [0 0 T [0 T [0 0 [0 [0 [ . . SECTION A
CENTER OR EDGE LINE (see note 1) A oSS BT T Ploses, glens Broken 1nes
0 0 0 . . 0 m the stripes.
2. O t ts, th ised t k
TS W | N | BROKEN LANE LINE O b e D e et e e s | RALSED PAVEMENT MARKERS
joints.
3. U ised t K T I-C with divided
300 to 500 mil rggd;g;g,e f?g\slﬁmggdirgg;egndy?io woyw:effugu;r\gl Ignes. égg gggf;;

in height Use raised pavement marker Type I1-C-R with divided Division

I—l ‘F highways and raised medians. ITexas Department of Transportation Standard

i A quick field check for the thickness POS I T ION GU I DANCE US I NG
(|:|6" 5,/2..: I/ZE{D ) REFLECTORIZED PROF ILE gpprgi?mo‘lre?yoequglofé Z s?oclL gflg RA I SED MARKERS

18"+ 1"

quarters to a maximum height of 7 quarters

UF— USING REFLECTIVE PROFILE PAVEMENT MARKINGS NOTES MARK INGS
L e e materTals BT spectrieg ™ PM(2) -22

6" EDGE LINE, 6" CENTERLINE in the plans. Fie pme-22.dgn \ [on: o
OR 6" LANE LINE 2. Profile markings shall not be placed ©Tx00T_Decerber 2022 cont_[seer] o HioHmay
on roadways with a posted speed |imit 477 800 620 005103 120 SH 3
of 45 MPH or less. 4-92  2-10 12-22 DIST COUNTY SHEET NO.
500 212 HOU| _ GALVESTON 38

228




No warranty of any

6" Dotted wWhite

Lane Line \
> S
o> 9’ 3/ 9’ Lane-Reduction S
€> v
Paved Shoulder
Pavement / ] D/4 D/2
Ed
e /| 300" -500" b L
ENDS/ w9-1R
(Optional) W9-2TL

LANE REDUCTION

NOTES ADVANCED WARNING SIGN

DISTANCE (D)

GENERAL NOTES

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

through lanes is reduced because of narrowing of the roadway i?i;gf D (ft) L (ft)
or because of a section of on-street parking in what would p
otherwise be a through lane. For Texas Super 2 Passing Lanes, 30 MPH 460 2
see TS2(PL) standard sheets. 35 WPh 565 L= ws~
60
2. On divided highways, an additional RIGHT LANE ENDS (W9-1R) 40 MPH 670
sign may be installed in the median aligned with the W9-1R 775
sign on the right side of the highway. 45 MPH
. . 50 MPH 885
3. Lane reduction arrows are required for speeds of 45 mph or
greater. An optional third lane reduction arrow may be added 55 MPH 990
based on engineering judgement. If used, the optional third 60 MPH 1,100 L=WS
lane reduction arrow should be centered between the first and . 200
last lane reduction arrows. 65 MPH ,
70 MPH 1,250
1

4. For lane reductions on Freeways and Expressways, signing
shall conform to the TxDOT Freeway Signing Handbook. 75 MPH

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.

DISCLAIMER:

<1 Mile (Auxiliary Lane)

Varies (See general Note 2)

Lane use word and arrow markings shall be used
where through lanes approaching an intersection
become mandatory turn lanes. Lane use word and
arrow markings should be used in auxiliary lanes
of substantial length. Lane use arrow markings
or word and arrow markings may be used in other
lanes and furn bays for emphasis. Details for
words and arrows are as shown in the Standard
Highway Sign Designs for Texas.

When lane-use words and arrow markings are used,
two sets of arrows should be used if the length of
the bay is gregter than 180 feet. When g single
lane use arrow or word and arrow marking is used
for g short turn lane, it should be located at or
near the upstream end of the full-width turn lane.

Use raised pavement marker Type [-C with undivided
highways, flush medians and two way left turn
lanes. Use raised pavement marker Type I[1-C-R with
divided highways and raised medians.

Length of turn bays, including taper, deceleration,
and storage lengths shall be as shown on the plans
or ags directed by the Engineer. See Chapter 3 of
the Roadway Design Manual for additional
informgtion on turning lanes or storage lengths.

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

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

|
— — _ ) T
8" Dotted White L Li
C t g q g / otte ite Lane Line
- 48" ! Type I1-C <:b A two-way left-turn (TWLT) lane-use arrow pavement marking
e should be used at or just downstream from the beginning of
N —_— — — — — a two-way left-turn lane within a corridor. Repeating the
Wy SEE DETAIL B i N . . marking after each intersection or dedicated turn bay is
&= 6" White Lane Line <:b not required unless stated elsewhere in the plans.
_ e o A N o
== 5 5 5 F— -
22 t ( ) 6" Broken . TYPICAL TRANSITION FOR TWLTL
(=] Yel low
8= e \o o /o _ _ __ _ Yellow AND DIVIDED HIGHWAY
m>: o o o o \
2= o> SEE DETAIL A 6" Solid Yellow Line
2w - - - - - JE—
3 \
= ﬁ:> 6" White Lane Line
B e

A

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

8" Dotted White

sz é:> Line Extension
8" Solid

White Line
20’ (typ.)

Type I1-A-A Markers

mERE

20’
(typ.)O

See general ) ‘
Note 3

6" Solid
\ tellow Line
o o o

i +

1 Mile (Lane Drop)

| Varies (See general note 2)
I

Varies |

Ere e
~— R

/AN AN

o a a [} = S o o o, 2 o o

_ T — o o ( . %o-%x
! D> T -

‘7,7
J:H SEE DETAIL A/

y
X, o)

(&

pONLY

<z gg%ﬂ&i)\\\___,////
<p

C(//—S" Dotted White Lane Line

White

NG

Type I-C

T 11-
s%gced of 20’
o o

Lane Line < 24" White
Stop Line —

Ay S TYPICAL TWO-LANE ROADWAY INTERSECTION WITH LEFT TURN BAYS

Varies (see general Note 4)

6" Broken 6"

Yel low Yellow

Whnfe (fyp

o

2:00: 39 PM
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;ype %ICCOE
pe !
J/Psge general Nofe 3

Varies (general Nofe 4)

V| o

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

E = % ] 20" 6 Solig. =t Satoty
20 : eliow Line I Texas Department of Transportation s’?;‘;’,f,’a";’d
g | A <$ N e 10\ [TWO-WAY LEFT TURN LANES,
. g oe AAL L . T RURAL LEFT TURN BAYS,
o o e w2 AND LANE REDUCTION
| — 7 = -4 T ' / F>l\\/E:h4E:hd1- hﬂl\F?'( Ir4(355

é

<37 AC> 6" Solid

Yellow Line

DETAIL A

i«L—i 8" Solid_/
White Line

DETAIL B

% 2" minimum al lowed for restripe projects when approved by the Engineer, | 200 2-10 12-22

PM(3)-22

FILE: pm3-22. dgn DN: ‘CK: ‘DW: ‘CK:

©TxDOT December 2022 CONT |SECT JoB HIGHWAY
REVISIONS 0051/ 03 120 SH 3
4-98 3-03 6-20
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TxDOT assumes no responsibility for the conversion

GENERAL NOTES

1. Longitudinal crosswalk |ines should not be placed in the wheel
path of vehicles. Center the crosswalk lines on travel lanes,

ré}gﬁy lane |ines, and shoulder lines (if present).
| 2. A minimum 6" clear distance shall be provided to the curb face. If
the last crosswalk Iline falls into this distance it must be
Shoul der —/1 omitted.
—/ 5 m (s 3. For divided roadways, adjustments in spacing of the crosswalk
po GX] Nei - lines should be made in the median so that the crosswalk |ines are
<2l —/ enéra oré maintained in their proper location across the travel portion of
the roadway.
— — ~—— 24" White crosswalk lines
4. At skewed crosswalks, the crosswalk |ines are to remain parallel
<= —/ to the lane Iines.
5. Each crosswalk shall be a minimum of 6’ wide.
D 24" Wh]fe — Center of crosswalk 6. The High-Visibility Longitudinal Crosswalk is the preferred
stop |ine line to lane |ine crosswalk pattern on State Highways. Other crosswalk patterns as
—— shown in the "Texas Manual on Uniform Traffic Control Devices" may

be used. All crosswalk designs and dimension shall comply with

Center of crosswalk the "Texas Manual on Uniform Traffic Control Devices."

= [ J=—1ine to center of
travel lane 7. Final placement of Stop Bar and Crosswalk shall be approved by the
4 E::::je, . Engineer in the field.
min.
=> min-]
Center of crosswalk |ine MATERIAL SPECIFICATIONS
I:'/+O shoulder line (if
shoulder is present) PAVEMENT MARKERS (REFLECTORIZED) |DMS-4200
Shoulder — EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT
MARKERS DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
HIGH-VISIBILITY LONGITUDINAL CROSSWALK S AVANENT PREFAGRICATED PAVEMENT
MANEN A A AVEMEN -
AT CONTROLLED APPROACH MARK INGS PHis 8240

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

See Notes R1-5b
1 &2
X NOTES:
Shou I der —J
1. Use stop bars with Stop Here For Pedestrians (R1-5b) signs at
I 20" 50" unsignalized midblock cross walks.
24" White } —
<o crosswalk 2. Use stop bars with STOP HERE ON RED (R10-6 or R10-6a) signs at
| ines mid block crosswalks controlled by traffic signals or pedestrian
— —_— — _ e — hybrid beacons.
Center of crosswalk 24" White
line to lane line —J a stop line

24" White E:::j",,,/’—Cenfer of crosswalk
Ci> l,/ﬁis* line to center of

op line
travel lane Traffi
— — ® raffic
Center of crosswalk I|ine %’ Safety
6’ min. . ivision
20" - 50 —/ +o shoulder linme (if I Texas Department of Transportation Standard

} | shoulder is present)

— Shoul der CROSSWALK

A\ T T

2:00: 42 PM
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A \L PAVEMENT MARKINGS
R1-5b See Notes

18 2 PM(4) -22A

FILE: m4-22a. dgn ‘CK: ‘DW: cK:

UNSIGNALIZED MIDBLOCK HlGH'VISIBILITY @TXDOTDDecembergZOZZ CONT | SECT JoB HIGHWAY
LONGITUDINAL CROSSWALK e 9051103] 120 S
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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)

GENERAL NOTES

1. Signs to be furnished shall be as detailed elsewhere in the plans and/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).

No warranty of any

TxDOT assumes no responsibility for the conversion

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

3. Lateral spacing between letters and 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.

s PEE D 4. Black legend and borders shall be applied by screening process or cut-out
acrylic non-reflective black film to background sheeting, or combination

LIMIT rnereet
5. White legend and borders shall be applied by screening process with transparent
colored ink, transparent colored overlay film to white background sheeting or
cut-out white sheeting to colored baockground sheeting, or combination thereof.
DO NOT 6. Colored legend shall be applied by screening process with transparent colored
ink, transparent colored overlay film or colored sheeting to background
: Y sheeting, or combination thereof.

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

TYPICAL EXAMPLES 8. Mounting details for roadside mounted signs are shown in the "SMD series"
Standard Plan Sheets.

REQUIREMENTS FOR FOUR
SPECIFIC SIGNS ONLY

SHEETING REQUIREMENTS
SHEETING REQUIREMENTS USAGE COLOR SIGN FACE MATERIAL
USAGE COLOR SIGN FACE MATERIAL BACKGROUND WHITE TYPE A SHEETING
BACKGROUND RED TYPE B OR C SHEETING BACKGROUND ALL OTHERS TYPE B OR C SHEETING ALUMINUM SIGN BLANKS THICKNESS
BACKGROUND WHITE TYPE B OR C SHEETING kngg%gnggERS BLACK ACRYLIC NON-REFLECTIVE FILM Square Feet Minimum Thickness
LEGEND & BORDERS WHITE TYPE B OR C SHEETING CEGEND., BORDERS Less than 7.5 0. 080
LEGEND RED TYPE B OR C SHEETING AND SYMBOLS ALL OTHER TYPE B OR C SHEETING 75 1015 0.100
Greater than 15 0.125

REQUIREMENTS FOR WARNING SIGNS REQUIREMENTS FOR SCHOOL SIGNS

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DEPARTMENTAL MATERIAL SPECIFICATIONS

SCHOOL ALUMINUM SIGN BLANKS DMS-7110
SPEED SIGN FACE MATERIALS OMS-8300
LIMIT

O

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

http://www.txdot.gov/

TYPICAL EXAMPLES TYPICAL EXAMPLES

é@ Traffic
Operations

2:00: 44 PM
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SHEETING REQUIREMENTS SHEETING REQUIREMENTS M Texas Department of Transportation | Swsion,
USAGE COLOR SIGN FACE MATERIAL USAGE COLOR SIGN FACE MATERIAL
A CKGROUND FLOURESCENT TYPE B, OR Cp, SHEETING BACKGROUND WHITE TYPE A SHEETING TYPICAL SIGN
FLOURESCENT
LEGEND & BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM BACKGROUND YELLOW GREEN TYPE Bp OR Cp SHEETING REQUIREMENTS
N
LEGEND & SYMBOLS ALL OTHER TYPE B OR C SHEETING LEGEND, BORDERS BLACK ACRYLIC NON-REFLECTIVE FILM
AND SYMBOLS
SYMBOLS RED TYPE B OR C SHEETING TSR(4)-13
FILE: tsrd-13.dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
©7xpor  October 2003 conT [sect JoB HIGHWAY
REvISToNs 0051103 120 SH 3
12:03 713 DIST COUNTY SHEET NO.
HOU|  GALVESTON 1

L4 ]




No warranty of any

TxDOT assumes no responsibility for the conversion

or for incorrect results or damages resulting from its use.

"W E+dndords\Ba- 215 dan

Kﬁ{m U

1

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 oth

DISCLAIMER:
_Design\500_CADDNJGM\02 Plaf F11es\02 TOpaSHS AND F

2:00:51 PM
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

The Barricade and Construction Standard Sheets (BC sheets) are intended 1. Workers on foot who are exposed to fraffic or to construction equipment

to show typical examples for placement of temporary traffic control within *he right-of-way shall wear hlgh-V|S|b|I|+y safety gpporgl.mgefung
devices, construction pavement markings, and typical work zonme signs. the requnremen+s.of [SEA "Amerncon National Standard for High-Visibility
The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 sfandord

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). performance for Class 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

The development and design of the Traffic Control Plan (TCP)is the . . . . . .
responsibility of the Engineer. 2. Except in emergency situations, flagger stations shall be il luminated

when flagging is used at night.

The Contractor may propose changes to the TCP that are signed and sealed
by a licensed professional engineer for approval. The Engineer may develop,

sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES
The Contractor is responsible for installing and maintaining the traffic . Only pre-qualified products shall be used. The "Compliant Work Zone
control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products

the approximate location of any device without the approval of the Engineer. and their sources.

Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliant with the Manual for
applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).

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.

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 THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

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 COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

revised to show appropriate work zone distance.
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where median width will permit and traffic volumes
justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
Al'l signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
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 manufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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.

Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ Iimits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

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

The Engineer has the final decision on the location of all traffic control

devices. SHEET 1 OF 12

. . . . . . . §® T’afﬁc
Inactive equipment and work vehicles, including workers’ private vehicles g?@ﬁ
must be parked away from travel lanes. They should be as close to the lTeanDepal‘tmentofTranSPortaﬁon Standard

right-of-way |ine as possible, or located behind a barrier or guardrail,
or as approved by the Engineer.

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
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REVISIONS
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No warranty of any

TxDOT assumes no responsibility for the conversion

cfdggsul’rs or damages resulting from its use.

or for incorr
Shdor asU68=2%

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
f_thi + + +h f +
. 03\1_Design\500_CADDNdgM\02 Plat F1TeS P PoRlsiR ANE iR TRSs

2:00:53 PM
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DATE:
FILE

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP N
<2 NEXT X MILES ZONE SIZE SPACING
) NEXT K MILES = TRAFFIC
ROAD WORK (Opf;‘o:ol 20107 % %R20-5T FINES
620-2 see Note - DOUBLE i . i
" 1 oand 9 X XR20-50TP| oiEhs Ns'gn Conventional| Expressway/ Psos+ed SS'g'?A
s ROAD WORK umber Road Freeway peed |5pacing
1 { O <o NEXT X MILES or Series X
SO\ - ] % %G20-2pT | WORK_ZONE 620-1bTL —
X X X 4 ee
CROSSROAD 3 Exg? MPH | (Apprx. )
X X X | |
k - + INTERSECTED 1 Block - City <= (10007 -1500° - Hy X cw22 48" x 48" | 48" x 48" 30 120
b b ROADWAY N 1000 -1500" - Hwy N 1 Block - City cW23 35 160
} } "1_ 1 CW25 40 240
ROAD WORK \ 3 \/ a 45 320
<= NEXT X MILES 620-1bTR ROAD WORK CwW1, Cw2
NEXT X MILES => NEXT X MILES => , CsJ ’ ’ 4
T END 80 Limit wore one | B CW7, CW8, | 36" x 36" | 48" x 48" 50 00
620-1a (Optional ROAD WORK SEOIN min. S 620-2bT % % CWO. CW11 55 5002
see Note 620-2%F BECIN 620-5T | ROAD WORK : '
1 and 4) WORK NEXT X MILES < Cwi4 60 6002
X% % G20-9TP ZONE
NAME - - 65 700 2
+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC co0-67 | ORESS | _7 CW3, Cwa4, >
(See note 2 below) % % R20-5T | FINES STATE " " " " 70 800
DOUBLE e CW5, CW6, | 48" x 48" | 48" x 48
1. The typical minimum signing on @ crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a R20-50TP| 7e END Ccws-3, 75 900 2
(G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. *x OTF| aomsers, ROAD WORK CW10, CW12 80 1000 2
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
with the reduced size 36" x 18" "END ROAD WORK" (G20-2) sign on low volume crossroads (see Note 4 under X X
"Typical Construction Warning Sign Size and Spacing"). See the "Standard Highway Sign Designs for
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . - .
crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION X For typical sign spacings on divided highways, expressways and freeways,
information shall be shown in the plans. see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. The Engineer will determine the fypes and location of any additional troffic control devices, (TMUTCD) typical application diograms or TCP Standard Sheets.
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o flagger and occompanying signs, or other signs, that should be used when work is . . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. /\ Minimum distance from work area to first Advance Worning sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work X . . work oreo ond/or distance between eoch additional sign.
Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-TaT)sign shall be required ot high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Borricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left orrow(G20-1bTL) aond "ROAD WORK NEXT X MILES® right arrow 1. Special or larger size signs may be used as necessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
6. When work occurs in the intersection areaq, appropriate traffic control devices, as shown elsewhere in advance warning.
the plans or as determined by the Engineer/Inspector, shall be in place.
3. Distance 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 IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS _ |
= ' X %G20-9Tp |BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
SPEED ggﬁg STAY ALERT crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
BECIN LIMIT TRAFFIC OBEY Note 2 under "Typical Location of Crossroad Signs".
X %620-5T | ROAD WORK *XR20-5T | iyes WARNING ] . ' .
NEXT X MILES >< >< DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
CW20-1D NANE R soniins STATE LAW
CW1-4R % %G20-6T ADDRESS R2-1% X\ ¥ % R20 50TP£-mm TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
z’g’éﬁ WST:::TOR G20-10T % R20-3T% % Sign Designs for Texas" manual for complete |ist of available sign design
CWI3-1P Type 3 Barricade or X X X X X X sizes.
Cw20-1D uP Y channelizing devices \ L T T t T T T 1

o

| 6 0000 J d d o d d dq o
\ LEGEND
| < NN <
] = 7 TN @ | fe | 57 f— T T T — | Tope 3 Barricade
] o 0 0% ! : Co o o — O 0 O | channelizing Devices
, WORK / => | Beginning of SPEED P
e = SPACE Z NO-PASSING R2-1| LIMIT / work. 2onE |5 =~ | Sion
3x Channelizing CSJ Limit b ) Iine should <><> 620-2bT % %
) Devices ) o coordinate >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional 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 620-2 ¥ % location NOTES X Spacing chart or the
within fh? project Iimits. See the applicable TCP sheets for exact location and spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN fo be placed on fhe C20-1 series signs and "BEGIN ROAD
WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
I ] % XG20-9TP "%’8"3? STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN | [sPEED OBEY to the nearest whole mile with the approval of the Engineer. é@ Traffic
ROAD % %620-57| ROAD WORK'| |y TRAFFIC =‘|]' WARNING No decimals shall be used. éﬁf;&
o L % %R20-5T | FINES (&l SIGNS l Texas Department of Transportation Standard
CLOSED|g11-2 e >< >< DOUBLE ALK oR Text ter | | STATE LAW [0 The "BEGIN WORK ZONE"(G20-9TP) ond "END WORK ZONE" (G20-2bT)
Type 3 X XG20-6T SC'ISE % % R20-50TP| nonetks shal |l be used as shown on the sample layout when advance
CW"6 Barricade or  cWi3-1p —wmce— | Re-1 AR PRESENT 620-10T gezge'y signs are required outside the CSJ Limits. They inform the

channelizing

) X X X Ving outeide the Cou Limite where trofeic tinee may dosic | BARRICADE AND CONSTRUCTION
\ if .
4' ; q' ; 4' ] workers are present PROJ E C T L l M I T

devices
) X
/ | : « e e e |
%% CSJ Iimit signing is required for highway construction and
maintenance work, with the exception of mobile operations.

_n_/
o ——

/4
[
! <&
— — — — e —:— e — e e e — <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _21
Channelizing |\C$J Limit => and other signs or devices as called for on the Traffic
L

T 78 Devices Control Plan. FlLe: be-21. dgn oN: TxDOT \cm TXDOT‘DW: TxDOT \cx: TXDOT
R2-1 R
WORK " END |<+>r\ SPEED 00 () Contractor will install o regulatory speed Iimit sign ot ©7x00T Noverber 2002 CONT | SECT 208 ALeHAY
SPACE ROAD WORK LIMIT E‘ the end of the work zone. s 0051103] 120 SH 3
>< >< WORK ZONE |20-2bT ¥ X% 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 5-21 HOU GALVESTON 43




TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed |imits shall be reqgulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
and approved by the Texas Tronsportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

TxDOT assumes no responsibility for the conversion

ctjéﬁsul?s or damages resulting from its use.
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The use of this standard is governed by the "Texas Engineering Practice Act”.
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kind is made by TxDOT for any purpose whatsoever.
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ignin wn for 1 1 1 1 Signi hown f
Sioning shown for s of work activity and not throughout the entire project. o o e .
See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional advance
signing. or covered during periods when they are not needed. signing. //F
|
|
L ’—o_, - - _/—r,7_ S _
| N |

N
. e b b \/ b o b P
\ See General ‘ ‘ ‘ ‘ See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
I I

WORK
620-5aP
SPEED WORK . ZONE P
LIMIT 620-50P SPEED SPEED
7 O ZONE ?_FI,I\EIIEP LIMIT WORK VZVg,FjE LIMIT
SPEED ZONE G20-5aP G20-5aP
R2-1 R2-1
LT | e cO O e SPEED SPEED 70 R2-1
6 O LIMIT L61M6 R0t
QES (:> 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. Regglc+ory work zone speed Iimi+s shogld pe 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
a higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed zgn3.5|g:§ orefullusf:ofed 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 g 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 ond greater 0.2 to0 2 miles
Q@) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed |imit 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 ) 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed limit signs "WORK ZONE" (G20-5aP) plaque 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 |imit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not I|imited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
porrier, when work activity is within 10 feet of the traveled way or actually B. Flaogger stationed next to sign. ) 5ﬁg§%
in the fraveled woy. C. Portable changeable message sign (PCMS). M 7525 pepartment of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.

motorists only when work activity is present. When work activity is not 0 BARRICADE AND CONSTRUCTION

present, signs shall be removed or covered. . Speeds shown on dgfqils above are for illustration only. .
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L IMI 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) _21
FILE: be-21. dgn on: TxDOT  Jek: TxDOT [ow: TxDOT [ ks TxDOT
©TxDOT Navember 2002 CONT |SECT JoB HIGHWAY
REVISIONS 005103 120 SH 3
9-07 8-14 DIST COUNTY SHEET NO.
7-13 5-2 HOU|  GALVESTON 44
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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 damages resulting from its use.

DISCLAIMER

GENERAL NOTES FOR WORK ZONE SIGNS
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

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

. Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports

. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, aond

quide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the "Standard 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 variation in the plans 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 Inspector’s TxDOT diary and having both the Inspector and Contractor initial and date the agreed upon changes.

6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside

T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)

7.0' min. standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. If there is a question

3 9.0' max. L6.0" min. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’'s installation recommendations so

~ the Engineer can verify the correct procedures are being fol lowed.

The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or

damaged or marred reflective sheeting as directed by the Engineer/Inspector.

8. Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used

for identification shall be 1 inch.

9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.

DURATION OF WORK (as defined by the "Texas Monual on Uniform Troffic Control Devices" Port 6)

% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. 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

Objects shall NOT be placed under skids as a means of leveling 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

% % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. regard to crashworthiness and duration of work requirements.

Supplemental plaques {advisory or distance) should mot cover the surface of the parent sign. 0. Long-term stationary - work that occupies a location more than 3 days. . . . . .
b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting

more than one hour.
¢c. Short-term stationary - daytime work that occupies @ location for more than 1 hour in @ single daylight period.
Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)

"T_ protrude
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minimum
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12" min.
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lane edge
lane edge
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or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
procedures for attaching sign as shown for supplemental plaques mounted below other sign:}. .
substrates to other types of 2. Ing bgg:gg of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
sign supports 3. Longgferm/]nfermediofe-ferm Signs may be used in lieu of Short-term/Short Duration signing.
Support 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
shal | not appropriate Long-term/Intermediate sign height.
protrude 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
apove sion Nails shall NOT SIZE OF SIGNS
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be allowed. SIGN SUBSTRATES
Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
. M shall be attached support that is being used. The CWZTCD |ists eoch substrate that can be used on the different types and models of sign supports.
Sign supports shall . A 2.  "Mesh" type materials are NOT an approved sign substrate, regardless of the tightness of the weave.
extend more than directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Mul ﬁple fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign R screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING ) ) ) o )
Wood, metal or any means. Wood 1. All slgrjs sl:loll be retroreflective and corjs'rruc'red of sheeting meeting the ('ZOI'OI' gnd rgfro-reflecfnvufy requirements of DMS-8300
Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with @ white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repoired 3. Orange sheeting, meeting the requirements of DMS-8300 Type B or Type C¢ , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by splicing or SIGN LETTERS
above and two below the spice point. Splice must be located entirely behind 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths Wood other means. Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters and numbers shall be of
should be at least 5 times nominal post size, centered on the splice and first class workmanship in accordance with Department Standards and Specifications
of at least the same gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . the sign message is not applicable. This technique may not be used for signs installed in the medion of divided highways or near any
1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
, 2%’0;}2383";;dl'::sslgzﬁ'-g! sgfs(‘;;l'é;z??;;g Ese?usédzgf.nighf 1. Permanent signs are used to give notice of traffic laws or regulations, coll 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadwoy. These signs should be removed or completely
' . attention to conditions that are potentially hazardous to traffic operations, covered when not required

3. STOP/SLOW paddles may be attached to a staff with a minimum
length of 6’ to the bottom of the sign.

4. Any lights incorporated into the STOP or SLOW paddle faces
shall only be as specifically described in Section 6E.03
Hand Signaling Devices in the TMUTCD.

4. 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 face and maintain their opaque properties under automobile headlights at night, without damaging the sign sheeting.

5. Burlap shall NOT be used to cover signs.

6. Duct tape or other adhesive material shall NOT be affixed to a sign face.

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

show route designations, destinations, directions, distances, services, points
of interest, and other geographical, recreational, specific service (LOGO), or
cultural information. Drivers proceeding through a work zone need the same,
if not better route guidance as normally installed on a roadway without
construction.

. . . . - SIGN SUPPORT WEIGHTS T 4 F ol
2. When permanent regulatory or warning signs conflict with work zone conditions, I Wher Tan TTs r ire the use of weights to keep from turning over, the use SHEE [o] 2
remove or cover the permanent signs until the permanent sign message matches . ofesgnzéggssu?gﬂ dry eggrlwesionle:s sgn g srlwgul p bg useg urning over, u - Traffic
i i '{g?cgogi’gﬁzoﬁg”d'f'Or“ For details for covering large quide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a L‘?ﬁfse’.%
24 24 ' constant weight. . . . l Texas Department of Transportation Standard
3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. for use as sign support weights. .
4, If existing signs are to be relocated on their original supports, they shall be 4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.

5. Sandbags shall be made of a durable material that tears upon vehicular

installed on crashworthy bases as shown on the SMD Standard sheets. The signs v P
I% 24"%] I% 24"4 shol miefofhirreqmln:edymuneﬁng hei%vrlnfsoshowi on the BC Sheets or the SND impact. Rubber (such s tire inner tubes) shall NOT be used. BARRICADE AND CONSTRUCTION

6. Rubber ballasts designed for channelizing devices should not be used for

Standards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
52322?2“30}.32?". white '323235°§”Soéa2$°T°§.OCK relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S I GN NOTES
. . 7. hal | | | | lai thi t f th
5. 11 pernanent signs cre 1o be removed and relccoted using famporory supports, sencess sholl ooty be pleced elong o 1010 over ine bose sipgorts of e
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC standard sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD list. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SICN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC (4 ) = 2 1
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. FILE: be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
BACKGROUND ORANGE TYPE B;, OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS © TxDOT November 2002 conT [sect 408 HIGHWAY
LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS 0051/ 03 120 SH 3
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oIor P T
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13  5-21 HOU GALVESTON 5




No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

% Maximum x4 Bl (T4
21 sq. ft. of wood i i
‘/// sign face post  oxg 27"
- // \\
% %4x4
4x4
wood
\// /DOS'f 72 block
T - Top
See BC(4)
for sign 2%4 x 40"
30" height 24" %/
requirement —F 2%6
(D (LD L X S
40" 36
Front Side

SKID MOUNTED

WOOD SIGN SUPPORTS

* %4x4

¥ Max imum
12 sq. ft. of
sign face

wood
post

See BC(4)
for sign
height
requirement

I_I_\l_

Front

% LONG/INTERMEDIATE TERM STATIONARY

PORTABLE SKID MOUNTED SIGN SUPPORTS

2x6

60" 4x4

block

Length of skids may
be increased for
additional stability.

Top

3/8" bolts w/nuts
or 3/8" x 3 1/2"
(min.) lag

screws

4x4 block

48"
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OPTION 1

(Direct Embedment)
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minimum

Anchor Stub
(174" larger
than sign

post) —=

OPTION 2
(Anchor Stub)

Sign
o~ Post

\/;;c/oo"”o"”o",e\

desirable

34" min. in Optional
strong soils, | reinforcing
55" min. in
weak soils.
than sign
post) x 18"

sleeve ————=

(172" larger

fecococcoccccoe

g
. ﬁ desirable
HE P 8"

o 34" min. in
strong soils
55" min. in
weak soils.

See the CWZTCD
for embedment.

Anchor Stub
(174" larger
than sign

©©0000000000000000000000Cpsesasens@eocccccccncncny/

looooooocoo0o0000000000000besse

post) ————=

(Anchor Stub and Reinforcing Sleeve))

PERFORATED SQUARE METAL TUBING

ccccccccccoccccofsesssssesb

SSesccscsccsesode

OPTION 3

WING CHANNEL

Lap-splice/base
bolted anchor

GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD ond the manufacturer’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.

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 dama

DISCLAIMER:

provide 7' height
above pavement

9 sq. ft. or less-
10mm extruded
thinwall plastic
sign only

1 1 .3/4" x 1 3/4" x 11 foot
f: 12 ga post
[l (DO NOT SPLICE)
-l 1 3/74" galv. round
gy with 5/16" holes
B or 1 3/4" x 1 3/4"
[l square tubing
SR
°l° ST 6 6 9 ¢ 6 o 6 0
:: |oooo © o o o o
48" ‘L
9
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Welds to start on
opposite sides
going in opposite
directions. Minimum
weld, do not

back fill puddle.

weld starts here

ne ' weld

pin at angle
needed to
match sideslope

2.5

3

0000000000000 0

000000000 000000000000

s

SINGLE LEG BASE
Side View

=2" x 2" x

12 qa.
upright

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of
the CWZTCD, except 5/8" plywood.

1/2" plywood is al lowed.

©000000000@000 0

1.3/4 " x 1374 " x 129"

(hole to hole) 12 ga. support

telescopes into sleeve

1374 " x 1.3/4 " x 52"

to hole) 12 ga. square perforated

tubing diagonal brace

13/4 " x 1 374 " x 32" (hole
to hole) 12 ga. square perforated

& 3/8" x 3" gr. 5 bolt
(2 per support) joining
sign panel and supports

tubing cross brace

o 5 3/8" X 4-1/2 gr.
o, 5 BOLT (TYP.)

20 172"

d1/16"

41"

17 1724
20 1/2"

172 "

131

84"

1.3/4 " x 1 3/74 " x 129"

(hole to hole)
12 ga. square
per forated

tubing upright

2" x 2" x 59"
(hole to hole)

12 ga. perforated

tubing skid

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS

DATE:
FILE

% LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS

WEDGE ANCHORS

Both steel and plastic Wedge Anchor Systems as shown
on the SMD Standard Sheets may be used as temporary
sign supports for signs up to 10 square feet of sign
face. They may be set in concrete or in sturdy soils
if approved by the Engineer. (See web address for
"Traffic Engineering Standard Sheets" on BC(1)).

OTHER DESIGNS

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.

GENERAL NOTES

mgimw

Completely welded
around tubing

2" x 2" x 8"

(hole to hole)
12 ga. square
per forated

tubing sleeve
welded to skid

lag screws must be used on every joint for final
connection.

@&3/8 " X 3" gr. |1. Nails may be used in the assembly of wooden sign
-\>K<j5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2"

No more than 2 sign posts shall be placed within a
7 ft. circle, except for specific materials noted on the
CWZTCD List.

When project is completed, all sign supports and
foundations shall be removed from the project site.
This will be considered subsidiary to [tem 502.

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

%% Wood sign posts MUST be one piece. Splicing will
NOT be al lowed. Posts shall be painted white.

[J See the CWZTCD for the type of sign substrate
that can be used for each approved sign support

SHEET 5 OF 12

=k Sarety
Safety
I Texas Department of Transportation s‘;;‘;’,f,’g;’d

BARRICADE AND CONSTRUCTION

TYPICAL SIGN SUPPORT

BC (5) -21

FILE: bc-21.dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
©TxDOT Navember 2002 CONT |SECT JoB HIGHWAY
REVISIONS 005103 120 SH 3
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No warranty of any

ges resulting from its use.

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act".

The use of this standard is governed by the

kind is made by TxDOT for any purpose whatsoever.
of_this standard to other formats or for incorrect results or dama

DISCLAIMER:

2:01: 05 PM
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WHEN NOT IN USE, REMOVE THE PCHS 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 . [P
(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 . . o o ° °
changeable message signs (PCMS). Ph(]se ] M Cond | ‘|‘ 10N |_ | S‘l's Ph(Jse 2- POSS | b I e COmponen’r l_ | S'l'S

2. Messages on PCMS should contain no more than 8 words (about four to
Siopt chgragters per word), not including simple words sueh os “10, Road/Lane/Rano Closre List L . Action to Take/Effect on Travel Location Warning % % Advance

1 1) . n u | . . . . .

3. Messages should consist of a single phase, or two phases that g ane/Ramp 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, and 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-

4, 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."

5. Always 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 to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX

6. When in use, the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimum 7 feet above the roadway, where possible.

7. The message term "WEEKEND" should be used only if the work is to —
start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX [-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

8. The Engineer/Inspector may select one of two options which are avail-
able for displaying a two-phase message on a 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 US XXX SPEED MAY XX

9. Do not "flash" messages or won:ds incluged ir.m 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.

10. Do not present redundant information on a two-phase message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXX XXX RIGHT MAY X-X

i i f th thi hi i the thi line.

11 Do por e e ere Dangers e eeaear s On¢ chenaing the Third tine LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -

12. 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.

13. Do not display messages that scroll horizontally or vertically across NIGHT [-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

14. The following table lists 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 together. Words or phroses not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
abbreviated, unless shown in the TMUTCD.

15. PCMS character height should be at least 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS T0 SAFELY TOP
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 have a character height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT

o cEJndhmllJ§1 beflfgi?lehfr?g gf Ieoif 430 fei':. boord rother ih CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE

. Each 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

17. If disabled, the PCMS should default to an illegible display that will
not alarm mbforisfs 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-
bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM

XXXXXXXX STAY
WORD OR PHRASE | ABBREVIATION WORD OR PHRASE | ABBREVIAT[ON CE(L)QD ¥ LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. L/mE . % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCNS. 1. The words RIGHT, LEFT and ALL can be interchanged as appropriate.
Br idge BRDG Normal NORM 2. The 1st phase (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Cannot CANT North N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center CTR Nor thbound {route) N 3. A 2nd phase con be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
%gggéruof'm CONST AHD ;arkmg :E[NG on Travel, Location, General Warning, or Advance Notice be interchanged as appropriate.
oad Phase Lists". 4. Highway names and numbers replaced as appropriate.
CROSSING ING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchanged 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. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE and MILES interchanged as appropriate.
East E Shqulder SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Siippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if a
smergency 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, calendar days should be replaced with
Entrance, Enter 1ENT Speed SPD days of the week. Advance notification should typically be for
:ig:zzzwtgne :igw'{(N Street gT no more than one week prior to the work.
c c Sunday UN
e 0 R ———
og Ahea T TEMP e
Freeway FRWY, FWY Thursdoy T PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Satety
FrSSaey Blocked | TAT-BLID To_Downtoun TO_DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exs Department of Transportation | Syandara
Hozor dovs DrTving | FAZ DRIVING | [Trevel s TR PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozor dous Woter Toll HAZWAT Tossdoy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCTION
TR Time Ninutes TIVE NIV OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS U
N pper Leve
Highwoy i Vehicies (o7 VEH, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- 2 Warning WARN
Lo i 1o Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT az;ghf Limit xT LIMIT 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT Westbound (route) W CHANGEABLE ME?SAGE SIGNS" above. . . . . . . BC (6) - 2 1
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the “"Flagger Symbol" (CW20-7) are represented graphically on the Full Matrix PCMS sign and, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement |isted above. FILE: bo-21. dgn one TxDOT [ck: TxDOT[ow TxDOT [ck: TxDOT
Lower 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, ond shall not substitute © Tx00T November 2002 conT |secT 08 HLoHNAY
Maintenance MAINT for, or replace that sign. REVISIONS 005103 120 SH 3
Roadway 4, A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 1o oy .
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 5-21 HoU GALVESTON 27
T00




No warranty of any

1. Barrier Reflectors shall be pre-qualified, and conform to the color and
reflectivity requirements of DMS-8600. A list of prequalified Barrier
Reflectors can be found at the Material Producer List web address

LOW PROFILE CONCRETE
BARRIER (LPCB) USED

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

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

shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The _\\\\\\\\\\\\\ LPCB i .
. i is approved for use in work
cost of the reflectors shall be considered subsidiary to Item 512.
Y \\\\ zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes
Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions

or work on shoulders unless the "CAUTION" display (see detail below) is used.
3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:
Attach the delineators as per
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

CONCRETE TRAFFIC BARRIER (CTB)

See D & OM (VIA)

3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors
shall be mounted in approximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be located directly below the reflector mounted on top of

Install

TxDOT gssumes no responsibility for the conversion

the barrier, as shown in the detail above.
4, Where CTB separates two-way traffic, three barrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have

3 Barrier Reflectors
as per manufacturer’s
recommendat ions.

a minimum of [ ] [ ]
[} [ ]

4 CORNER CAUTION

ALTERNATING DIAMOND CAUTION [ [

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

side of the barrier shall have one yellow reflective face, as shown in ) [ ) [ ® [ ]

the detail above. . o o . DELINEATION OF END TREATMENTS ° ° ° e o o
5. When CTB separates traffic traveling in the same direction, no barrier [ ] e 0o o [ ] e 06 06 0 O [ ] [ ] [ ] [ ]

reflectors will be required on top of the CTB. [ ] [ ] ) [ [ ] °
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR [ ] [ ] [ [ [ [ ]

the edgeline being supplemented. CTB’S USED
7. Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW RIGHT/LEFT ARROW SEQUE&I?TI(LEEEVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs (rlghf arrow shown; ‘
End treatments used on CTB’s in work zones left is similar) (right chevron shown;

shall NOT be used as CTB delineation. t evr
9. Attochment of Barrier Reflectors to CTB shall be per manufacturer's shal | meet the apppropriate crashworthy left is similar)
standards as defined in the Manual for

recommendat ions
10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5
to the CWZTCD List for approved end

by the Engineer.
11.Single slope barriers shall be delineated as shown on the above detail. treatments and manufacturers

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

Diamond Caoution mode as shown.

The straight line caution display is NOT ALLOWED.

The Flashing Arrow Board 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 than 40 flashes per minute.

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

~Ne

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

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 damages resulting from its use.

DISCLAIMER:
\_V-TPD\Projects\TX\2021\D210131TX.03\1_Design\500_CADD\dgn\02 Plan Files\02 tcp\SH3 AND FM517\Standards\bc-21.dgn
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DATE:
FILE

display may be used during daylight operations.
11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support
12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
to bottom of panel.

WARNING LIGHTS

1. Warning lights shall meet the requirements of the TMUTCD.
2. Warning lights shall NOT be installed on barricades. 14
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous
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 monufactured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

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

devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB"
O (o) . . M . . N . . 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 | 1o\ 0 "rry ATTENT ION

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 | "o crancE - WHEN NOT IN USE, REMOVE
certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boards 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 30 x 60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE

8. The location of warning Iights and warning reflectors on drums shal |l be as shown elsewhere in the plans. 48 x 96 15 | mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE

TRAFFIC BARRIER OR GUARDRAIL.

Type € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on @ 1. Type A flashing warning lights 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.

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

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

FLASHING ARROW BOARDS

SHEET 7 OF 12

changes, on lane closures, and on other similar conditions
5. Type A, Type C and Type D warning lights shall be installed at locations as detailed on other sheets in the plans
6. Warning lights shall not be installed on a drum that has @ sign, chevron or vertical panel.
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing.

Safety

l Texas Department of Transportation s‘;;‘;’,f;g;’d

TRUCK-MOUNTED ATTENUATORS

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
must meet the requirements outlined in the Manual for

Assessing Safety Hardware (MASH),

BARRICADE AND CONSTRUCTION

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

discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted 3 ??I?Wffmme liet of " ARROw PANEL’ REFLECTORS’
on the CWZTCD. . Refer to the C or a list of approved TMAs.
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4.mﬁéﬁéxwmdmfmwwsmm$ommm%nmm WARNING LIGHTS & ATTENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . . L.
9 Y 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

or square.Must have a yellow
reflective surface area of at least

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

attaches to the drum. without adversely affecting the work performance.

BC(T7)-21

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

30 square inches . The only reason a TMA should not be required is when a work . N . . . .
a DMS 8300-Type B or Type C. . area is spread down the roadway and the work crew is an L be-21. égn ov_TX0OT Joxe TX0OT[owe TxDOT o TxpOT
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxDOT Navember 2002 CONT | secT 408 HLGHWAY
8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 0051/ 03 120 SH 3
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIsT COUNTY SHEET No.
713 5-21 HOU|  GALVESTON 48
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No warranty of any

TxDOT assumes no responsibility for the conversion

incorrect results or damages resulting from its use.

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

1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary channelizing device.

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

Top should not
allow collection
of water or

9/16" dia. (typ)
for mounting
signs and

one-piece cones may be used with the approval of the Engineer but only debris warning lights
if personnel are present on the project at all times to maintain the 7
cones in proper position and location. max _y
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channelizing device but may be replaced in tapers, transitions and tangent 8" max Each drum shall have
sections by vertical panels, two-piece cones or one-piece cones as (typ) I o minimum of 2 orange ( ]
approved by the Engine?r. ) ) —_ and 2 white stripes . . X .
4, Drums and all related items shall comply with the requirements of the using Type A or Type B 18" x 24" Sign 12" x 24
current version of the ':Texos Manual on Uniform Traffic Ct’)nfrol’De\l{ices“ . N retroreflective Chevror:MgvjliTgm giggs!)ri]me?fi??) Lon Ver'ri.col P.onel
:Ewg;gg; and the “Compliant Work Zone Traffic Control Devices List Z(f mc|>)< sheeting with the i Drivew’oy DsDign' [;37000 Kelecp Rcizjh'r Z?:;Tnglgg g-ggozgéz
. yp.) —4— top stripe bein ' . ! ! wn Tow
5. Drums, bases, and related materials shall exhibit good workmanship and el orgnge. P 9 R4 series or other signs as approved travel way
shall be free from objectionable marks or defects that would adversely gl e by Engineer
aof fect their appearance or serviceability. ..
6. The Contractor shall have a maximum of 24 hours to replace any plastic Sy
:;ETSGS?ZZI;LZ? gzrozezlocrzzvzzfdgzilrewe Engineer/Inspector. The replace- Plywood, Aluminum or Metal sign
PP : B Lo : substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plastic drums shall meet the following requirements: Taper to al low
1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a N
be the top portion and the "base" shall be the bottom. minimum of S See Ballast
2. The body and base shall lock together in such a manner that the body drums Note 3 SIGNS: CHEVRONS: AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal 1 l

handl ing and/or air turbulence created by passing vehicles. .
3. Plastic drums shall be constructed of Iightweight flexible, and
deformable materials. The Contractor shall NOT use metal drums or

single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using

4. Drums shall present a profile that is a minimum of 18 inches in width substrates Iisted on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be @ minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal | be manufactured with Type By or Type Cg Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material,” unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured with orange and white

6. The exterior of the drum body shall have @ minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.

orange and white retroreflective circumferential stripes not less than Continuous smooth Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended fraveled lane.
space between any two adjacent stripes shall not exceed 2 inches in . X
width. 4, Other sign messages (text or symbolic) may be used as
7. Bases shall have a maximum width of 36 inches, a maximum height of 4 approved by the Engineer. Sign dimensions shall not exceed
inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.
8. Plastic 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)
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. and nuft two washers, and one locking washer for each
10.Drum and base shall be marked with manufacturer’s name ond model number. connection.
Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specifigofion DMSTS300, "Sign Face Mo'reriols. " Type /} or Typg B on merging tapers or on shifting tapers. When used in these
feflecf-ve sheeting shall be supplied unless otherwise specified 2" Mox IOCGinnS, they may be placed on every drum or spaced not
in the plans. ' more than on every third drum. A minimum of three (3)
2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehicular impact, the sheeting shall remain
adhered in-ploce and exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
surface. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
detectable and include accessibility features consistent with
BALLAST the features present in the existing pedestrian facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shall be large enough to hold up to 50 Ibs. of sand. » Mfgséggz’sffigﬁvs'c'ﬁfﬁe:?::z.0395212?7?:’22 gég;:rlfj’use the SHEET 8 OF 12
. . . . . . 1 1 1 1 T
;2'? boie,. \f’hen)f' I Iegow:fh ':he ?OI I?SfT:Ofer:?l’+ShOUId weigh l?e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be %@ Traffic
3 fas m-mrggm and fbsf ITICIX::.Imb. e t>c1d ost may Zeﬁ?r:ddmlonf. placed across the full width of the closed sidewalk instead g_afqty
o three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade lTexas Depart . ivision
. N . . . 'ment of Transportation
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrian barricades similar to the one pictured P P Standard
of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or chain link fencing with @ continuous
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging con satisfactorily delineate a pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . A BARR I CADE AND CONSTRUCT ION
a solid rubber base. 4. Taope, rope, or plastic cho-rj strung beTween devices gre not
3. Recycled truck tire sidewalls may be used for ballast on drums approved ?efecTOD'e’ 9° n°T °°"."°!y.w'm the des-gn.sfondorgs n the CHANNEL IZ l NG DEV I CES
for ihis + £ ballast on the CWZTCD Iist Americans with Disabilities Act Accessibility Guidelines
o 's type of ballast o e . 1st. R (ADAAG) " and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or any material that movements.
would become hazardous to motorists, pedestrians, or workers when the 5. Warning lights shall not be attached to detectable pedestrian
drum is struck by a vehicle. barricades. BC (8) 21
5. When used in regions susceptible to freezing, drums shal |l have drainage 6. Detectable pedestrion barricades should use 8" nominal barricade
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: be-21.dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
a hazard when struck by a vehicle. a smooth continuous rail suitable for hand trailing with no
splinters, burrs, or sharp edges ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
6. Ballast shall not be placed on top of drums. ' ’ : REVISIONS 005103 120 SH 3
7. Adnesives may be used to secure base of drums to pavement. 4-03 8-14
9_07 5_2| DIST COUNTY SHEET NO.
7-13 HOU GALVESTON 49
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No warranty of any

TxDOT assumes no responsibility for the conversion

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.

of this standard to other formats or for

DISCLAIMER:

8" to 12" 8" to 12" 8" to 12" 8" to 12" 12 1. Trje’cnevrc?n sh<f:|]l2b§ olgeffiﬁol rectangle with a
|<—>| minimum size o y inches.
| % 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z g change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
= — and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
E>> e % 18" vehfcle opero:tors with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
. S q" = £ Min. horizontal alignment of the roadway. placement is uniforrp and in accordance with the "Texas Manual on Uniform
A See - | 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). )
0: min. | ¢ 45° 4 note 7 S |3 side of @ sharp curve or turn, or on the far side 2. Channelizing devices shown on this sheet may have a driveable, fixed or
43 2 S of an intersection. They shall be in line with portable base. The requirement for self-righting channelizing devices must
z b and at right angles to approaching traffic. be specified in the General Notes or other plan sheets.
© S Spacing should be such that the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
S 5 has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
VP-1L VP-1R V¥V | — 5 eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
Surface © . . . difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Mount c Rigid N = 36" 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Base Roadway € ‘/S 9 ot _E for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive / Surface 3 uppor T ——— @ 5. Chevrons shal | be orange with a black nonreflec- 4, The Contractor shall maintain devices in a clean condition and replace
N ” TR Y Z4E ] tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
- retroreflective Type Bg or Type Cr conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18 $ Self-righting jou oo o Depar tmental Moferigl Specification DMS-8300, device spacing and oligrmen'r: o
i Support = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
v z’"bfr’:"em requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED °p Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepared in a manner that ensures proper bonding
—_— (Driveable Base, or Flexible transitions on freeways and divided highways, between the adnesives, the fixed mount bases and the pavement surface.
(Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement Adnhesives sr.loll be prepared and applied according to the manufacturer's
DRIVEABLE plastic drums but not to replace plastic drums. . ';e°°","“e“d°'“°f‘5’ . .
. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfaces, including pavement
1. Vertical Pamels (VP's) are mormolly used to channelize surface discoloration or surface integrity. Driveable bases shall not be
. I I . H .
tfroffic or divide oobosing lanes of traffic. CHEVRONS permuffeg on.fmol pavement surfaces. The El:\gmeer/[nspecfor shal | approve
8" 1o 12" 2. VP's moy be used inpgoyfige or nighttime situations. all application and removal procedures of fixed bases.
|<—>| They may be used at the edge of shoulder drop-offs and
- — other areas such as lane transitions where positive
daytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual for additional requirements on the use VP's
24" for drop-offs.
min ., 3. VP's shoulq be mounted back to back if used at fhe’edge M:rjin‘um Suggested Max imum
. 36 of cuts adjacent to two-way two lane roadways. Stripes Desirable Spacing of
min. are to be reflective orange and reflective white and F’S%Se*eedd Formula Taper Lengths Channelizing
should always slope downward toward the travel lane. * % Devices
4. VP's used on expressways and freeways or other high 10’ 1’ 12° on a on a
speed roadways, may have more than 270 square inches Of fset|Offset|Offset| Taper | Tangent
v of retroreflective area facing traffic. 30 2| 1507 1657 | 180" 30’ 60’
S. Self-righting supports are available with portable base. WS - - - ; -
See "Compliant Work Zone Traffic Control Devices List" 35 |L= 60 2057] 2257 245 35 70
(CWZTCD). 40 265'| 295'| 320’ 40 80
6. Sheeting for the VP's shall be retroreflective Type A or 75 250 | 495'] 540° 25" 90"
Type B conforming to Departmental Material Specification - - - -
DMS-8300, unless noted otherwise. 50 500’ | 550°| 600 50 100
(Rigid or self-righting) 7. Wnere the height of reflective material on the vertical 55 L-ws 550'| 605'| 660’ 55 110’
panel is 36 inches or greater, a panel stripe of 7 " " B "
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600'| 660" 720 60 120
PORTABLE 65 650'| 715" 780’ 65’ 130’
- 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700°| 770'| 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. 75 750" 82577 900° 757 50"
2. LCDs may be used instead of a line of cones or drums.
VERTICAL PANELS (VPs) 3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 8807| 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. %X Taper lengths have been rounded off.

2:01:14 PM
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L=Length of Taper (FT.) W=Width of Offset (FT.)

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND

1. Opposing Traffic Lane Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporary

12" CWo-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
e on the sign’s face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
—F [ Panels traffic on either side of the divider. The
ted 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 mounte adhesive or rubber weight to minimize movement work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on
pack o back caused by a vehicle impact or wind gust. roodway speed ond barrier application. ) SHEET 9 OF 12
18" 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation
‘/’7 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements bs_afqty
Portable . specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4, Water ballasted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) l P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . : 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non as per manufacturer recommendations or flared to a point outside the clear zone. BARR I CADE AND CONSTRUCT ION
on drums reflective legend. Sheeting for the OTLD shall
: be retroreflective Type B or Type Cg conforming CHANNEL I Z I NG DEV l CES
— / to Departmental Ma'rgr-ol Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
— ( ] unless noted ofherwise. The legend shall meet systems must have a 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 Fie bo-2l.don o TxDOT ke Tx0OT [ow: TxDOT [ek: TXDOT
©TxDOT Navember 2002 CONT |SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 505103 136 s
9-07 8-14 DIST COUNTY SHEET NO.
7-13  5-21 HOU GALVESTON 50
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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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DISCLAIMER:

TYPE 3 BARRICADES Each roadway of a

divided highway shall be ROAD e 1. Where positive redirectional
1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 CITY capability is provided, drums
for details of the Type 3 Barricades and a list of all materials CLOSED STATE may be omi+ted

CONTRACTOR

used in the construction of Type 3 Barricades
2. Type 3 Barricades shall be used at each end of construction
projects closed to all traffic.
3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right and left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed road, striping should slope — _
downward in both directions toward the center of roadway
Striping of rails, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downward to the right.
5. Identification markings may be shown only on the back of the -
barricade rails. The moximum height of letters and/or company |ogos
used for identification shall be 1".

2. Plastic construction fencing

may be used with drums for

safety as required in the plans.
Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less than 4 feet.
4. When the shoulder width is greater
than 12 feet, steady-burn lights
may be omitted if drums are used.
Drums must extend the length

of the culvert widening.

Typical
Plastic Drum

S

PERSPECTIVE VIEW

These drums 5.
are not required
on one-way roadway

6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW —
clear zone is provided. Roadway 0 LEGEND
7. Warning lights shall NOT be installed on barricades. R %
8. Where barricades require the use of weights to keep from turning over, _ 9 % QD Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The "B=H’ S 5 g
sandbags will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricades ) . > - Plastic drum with steady burn light
maintain a constant weight. Sand bags shall not be stacked in a manner shall be reflectorized orange and 10" ey - @ or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side 2= - @ _/\
Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides T o . @ . .
permitted. Sondbags should weigh a minimum of 35 Ibs ond a maximum of for fao_woy fzofﬁc. I Il Il m‘| g = é 2:6321|2:r:o:§|i’::gnge;:2:10r
50 Ibs. Sandbags shall be made of a durable material that tears upon Barricade striping should slant LJ LJ LJ |_|_| + 8 N
vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour 5o 2
for sandbags. Sandbags shall only be placed along or upon the base * g 8 —1 % .
supports of the device and shall not be suspended above ground level E3 i ;pg;egieogg:zgghﬁgp;szl }gcdf?nihgnclxn
or hung with rope, wire, chains or other fasteners. . f [=3R] =] ! ! 1c 1
9. Sheefigg for Dov?r,icodes,sholl be retroreflective Type A or Type B - S-gns’shoulq be lpounfed on independent SUDDC.)”S at o 7 foot 8' maox. length Type 3 Barricades z ° € E width makes it necessary. (minimum of 2
7 . .ot . _ mounting height in center of roadway. The signs should be a o > and maximum of 4 drums)
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Barricades < O =4
otherwise noted. 5. Ad . e . . PLAN VIEW @ %
. Advance signing shall be as specified elsewhere in the plans.

Barricades shall NOT
be used as a sign support.

PLAN VIEW

TYPE 3 BARRICADE CULVERT WIDENING

(POST AND SKID) TYPICAL APPLICATION

OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

Y & Y Y et
nominal Reflective

CONES

Sheeting
Ao M\/ 7 inchles. .
min. orange
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min.
min. white
4’ min., 8 max. - mfn.
f | I6men n"::: orenge 2" max.
min. W
T M= Tar mi[lj. min. white 37 min.
2 42" 2" to 6"
® 28" min. | 3" min.
7 I min.
stittener (Ml BV 2V & & & & & 1 28"
N Flat rail min.
Stiffener may be inside or outside of support, but no more than _y r 4l_
2 stiffeners shall be allowed on one barricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulaor Marker

FOR SKID OR POST TYPE BARRICADES

2:01:17 PM

Alternate L. .
Alternate QD 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
Approx. Drums, vertical panels or 42" cones APDroX. QD 30 Ibs. including base.
| 50" | at 50’ maximum spacing | 50"

|
T | | | T SHEET 10 OF 12

Min. 2 drums Traffic cones and tubular markers shall be predominantly orange, and ' ® Traffic
meet the height and weight requirements shown above. Safety
One-piece cones have the body and base of the cone molded in one consolidated lTexas Department of Transportation SLI)'Msd’ond
unit. Two-piece cones have a cone shaped body and a separate rubber base, anaar

or ballast, that is added to keep the device upright and in place.
Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

BARRICADE AND CONSTRUCTION

Min. 2 drums 1.
or 1 Type 3 or 1 Type 3
bor&ode QD STOCKPILE /borr icade 2.
0, ;
] [m) [m] [m}

5/6/2024

DATE:
FILE
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A

O 4, Cones or tubular markers shall have white or white and orange reflective
- . bands as shown above. The reflective bands shall have a smooth, sealed
On one-way roads De;nrcuble . outer surface ond meet the requirements of Departmental Material CHANNEL IZ I NG DEV I CES
downstream drums stockpile location . . . Specification DMS-8300 Type A or Type B.
or barricade may be is outsid Channelizing devices parallel to traffic ) . .
K is outside should be used when stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and
omitted here clear zone. within 30’ from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site BC ( 1 O) 21
<5 to maintain them in their proper upright position. =
_ _ _ _ I - I I I I I I I 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: bo-21.dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
=> durations. ©TxDOT Navember 2002 CONT [sECT JoB HIGHWAY
1. gggezhggefubulor markers used on each project should be of the same size 001 8R|Ev41$IONS 0051/ 03 120 SH 3
TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 5-21 :‘IOSL CALC\‘;“EN;*TON SHE:INO'
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone and
existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ Iimits unless otherwise stated in the plans

2. Color, patterns and dimensions shall be in conformance with the
"Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

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

plans or specifications

4, Pavement markings shall be installed in accordance with the TMUTCD
and as shown on the plans.

5. When short term markings are required on the plans, short term
markings shall conform with the TMUTCD, the plans and details as
shown on the Standard Plan Sheet WZ (STPM).

6. When standard pavement markings are not in place and the roadway
is opened to traffic, DO NOT PASS signs shall be erected to mark
the beginning of the sections where passing is prohibited and
PASS WITH CARE signs at the beginning of sections where passing
is permitted.

7. All work zone pavement markings shall be installed in accordance
with Item 662, "Work Zone Pavement Markings."

RATSED PAVEMENT MARKERS

1. Raised pavement markers are to be placed according to the patterns
on BC(12).

g

All raised pavement markers used for work zone markings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental
Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Removable prefabricated pavement markings shall meet the requirements
of DMS-8241.

2. Non-removable prefabricated pavement markings (foil back) shall meet
the requirements of DMS-8240.

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
markings within the work 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,

3. The markings should provide a visible reference for o minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distance is restricted by roadway geometrics.

S

Markings failing to meet this criteria within the first 30 days after
placement shall be replaced at the expense of the Contractor as per
Specification Item 662.

1. Pavement markings that are no longer applicable, could create confusion
or direct g motorist toward or into the closed portion of the roadway
shall be removed or obliterated before the roadway is opened to traffic.

2. The above shall not apply to detours in place for less than three
days, where flaggers and/or sufficient channelizing devices are used
in lieu of markings to outline the detour route.

3. Pavement markings shall be removed to the fullest extent possible,
so as not to leave a discernable marking. This shall be by any method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

4. The removal of pavement markings may require resurfacing or seal
coating portions of the roadway as described in Item 677.

5. Subject to the approval of the Engineer, any method that proves to be
successful on a particular type pavement may be used.

6. Blast cleaning may be used but will not be required unless specifically
shown in the plans.

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

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

9. Removal of existing pavement markings and markers will be paid for
directly in accordance with [tem 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stated in the plans.

10.Black-out marking tape may be used to cover conflicting existing
markings for periods less than two weeks when approved by the Engineer.

Temporary Flexible-Reflective
Roadwoy Maorker Tabs

TOP VIEW

FRONT VIEW

DEPARTMENTAL MATERIAL SPECIFICATIONS

Adhesive pad
Height of sheeting
is usually more than
1/4" and less than 1",

STAPLES OR NAILS SHALL NOT BE USED TO SECURE
TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
TABS TO THE PAVEMENT SURFACE

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

shal|l meet the requirements of DMS-8242.

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

Engineer or designated representative. Sampling and testing is not
normal ly required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

A. Select five (5) or more tabs at random from each lot or shipment
and 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
(5) tabs at 24 inch intervals on an asphaltic pavement in a
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test.

3. Small design variances may be noted between tab manufacturers

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

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

PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
SIDE VIEW
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARK INGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DMS-8242

RATSED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used as guidemarks shall be from the approved
product list, ond meet the requirements of DMS-4200.

2. A1l temporary construction raised pavement markers provided on @
project shall be of the same manufacturer.

3. Adhesive for guidemarks shall be bituminous material hot applied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shal |l be designated as
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

A list of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).

SHEET 11 OF 12

Safety
l Texas Department of Transportation s‘;;‘;’,f;g;’d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-21

FILE: be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT

©TxDOT February 1998 CONT |SECT JoB HIGHWAY
REVISIONS 005103 120 SH 3

2-98 9-07 5-21

1-02 7-13 DIST COUNTY SHEET NO.

11-02 8-14 HOU GALVESTON 52
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DISCLAIMER:

123 PM

2: 01
FILE: A:\_V-TPD\Projects\TX\2021\D210131TX.03\1_Design\500_CADD\dgnN\02 Plan Files\02 tcp\SH3 AND FM517\Standards\bc-21

DATE: 5/6/2024

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 37 Type T1-A-A Type Y buttons
DOUBLE RAISED _Lu_)oIcI:_ouooouooono
<)E| eancens 4*012"]— O o o oo o o o O o
10 to 12" W Type ITI-A-A MARKERS o o o o©
i 10 Te 12 ocobmoo coooo NO-PASSING 4"
==\ = = YA Ooooo muooouiﬁgggooouooo_fn cnoooVooono REF:AEVCELO:NITZED . L—
to 12"
Yellow &7 LINE
If> Yel low T el low |f> Type 11-A-A Type ¥ buttons MARK INGS T
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, I-A 0\'; II-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT o o_)cID T(_I:I 0o o oo o o o O o o
MARKERS
T e [I-A- A
\ < P <a LINES OR SINGLE 60" + 3"
—— [elNe) OODO ODOOOUOOODOOODOOOI:I REFLECTORIZED
—_— —& _— _ o o ©0 o0 oo o/o ooaol (ojule]u} oogoo NO PASSING LINE ;:;?{‘zg; .
d{> Yel low Type Y N /?O 4" White or Yel low
4 to 8" buttons 6 to 8" Type I1-A-A - —
e [- T W ttons
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B P ype W butto
WIDE RALSED --LD%OO(I)(_DOOODOOODO
Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer. PAVEMENT 1-2 oo 6 606 06 oo oo o6 o o
Prefabricated markings may be substituted for reflectorized pavement markings. L INE MARKERS -r
g"
(FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED 4‘_—
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO istosl
DISCOURAGE LANE CHANGING.) White
Type 1-C 30" 3" Type 1-C or I1-A-A 30" +/-3"
\D
/ RAISED oooO0Ooa0O o o ooboonoO

CENTER PAVEMENT

oobooobmoooOObdOOOOOOOOOOODODOOOOOOOOOCOODOOOODOO

o
[u]

a
, 51 5
. 4 <1;| Type W buﬁor15< Type 1-C or 11-C-R <1;| LINE MARKERS 10" — 30 | Q\pre W or 2ol
— White —_— el iow — —_— ooooo ooooa o uo:‘f/_ ooooo oooon Y buttons
<‘;I Type ['A\D Type Y bu++ons\ <l;' OR , ,
0CD000DOOODOOODOOODOO0O0DO0O0O0DO00DO000O0O000D0O0O0O0D ——40" :1 =
LANE REFLECTORIZED o — o —
PAVEMENT 7
= OomoooOdoOOO ooonooonooonooonoynooonooonooon LINE MARKINGS |<—10’ } 30’(=\/ White or Yellow
ED Yel low Ifl> Type 1-A Type Y buttons BROKEN Type I-C or I[-A-A
= White [R— —_— —_— ooooo ooooo uoq\_ ooooo ooooo (when required)
Ifl> ( E:> Type W buttons Type I-C or I[-C-R LINES
0D000D0000000D000D0000000VOI0000QO00O000D00000 parseo. O o o o o o o o o
1-2"
REFLECTOR1ZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS '\_Type I-c AUXIL 1ARY PAVENENT o o o o o o o /g o
Prefabricated markings may be substituted for reflectorized pavement markings. 3’ 9’ Type I-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 6"
REFLECTORIZED
LINE ecronzeo [ [ [ [
MARKINGS 3’ 9’
<1;| Type W buttons Ij'/-TyDe I-C <7;| T >
—_ Whi+ /— —_ _ ooooo ooooo \DODOD 0oaol ooooo ooooo
e Type 11-A-A Type Y buttons < REMOVABLE MARKINGS 516" sy
= oouooo%ouooouooouooouo%uooouooouooouooou WITH RAISED EI_ %—E
oconooo?oooDo0o0ooOmo0ooo0o000000d000000000O0O000D00O0O0D
=~ PAVEMENT MARKERS i 30° !
D Yel low ; [f raised pavement markers are used .
—_— Wh]fe/— —_— —_— ooooa ooooa _70000 DODOD\ ooooo ooooo +0 supplement REMOVABLE morkings, Raised Pavement Markers
E(l> 'fl> Type W buttons Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . ) . i t 20 foot ing f e
Prefabricated markings may be substituted for reflectorized pavement markings. Isnonlelz olrinc(les Zghizools&c\:zr;gn e?;sier 20" + 1/
removal of raised pavement markers Centerline only - not to be used on edge |ines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y ¢
SHEET 12 OF 12
=t T
<1;| Type W buttons Type I1-C <:| arety
. Division
—_ —_— —_— —_— oooon oooon _E\ODOD I-:|>>EOI:| oooon ooooo l Texas Department of Transportation Standard
Sy g T
White <a

oOooOoooon o o0 OODOOOI:|OOODOOODOOOUOOODOOODOOOD

[r— [r— [r— [E— ooooo goooo goooo
§Yel |l ow Type Y buttons Type II A A BARRICADE AND CONSTRUCT ION
gogogooon ogonooonooo|:|ooon:|ooo|:|ooon:|ooon:|ooon:|oogo||-f|| Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
|f‘> lfl> pavement markings shall be from the approved
—_— —_— —_— —_— oooon oooon _/lyuou oooon ooo oooon products Iist and meet fthe requirements of
Swhite-” Type W buttons OC\_ Item 672 "RAISED PAVEMENT MARKERS. "
o> o> ype W bu Type I-C BC(12) -21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bo-21. dgn on: TxDOT ek TxDOT [ow: TxDOT [cks TxDOT
Prefabricated markings may be substituted for reflectorized pavement markings. (©7TxD0T February 1998 CONT | SECT JoB HIGHWAY
1-97 9_07“‘/%5_[5’?5 005103 120 SH 3
Two-wAY LEFT TURN LANE 2'98 7_]3 DIST COUNTY SHEET NO.
11-02_8-14 HOU GALVESTON 53
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ility for the conversion
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DISCLAIMER:

2:01:27 PM

5/6/2024

DATE:

END LEGEND
ROAD WORK Channelizing zzzz2|Type 3 Barricade B2 |[Channelizing Devices
Devices
- Truck Mounted
far % 24 (see note 2) A [C_IJ3 |Heovy work venicle A | pttenuator (TMA)
|
(See note 2)A ZAN Trailer Mounted Portable Changeable
| ! Flashing Arrow Board Message Sign (PCMS)
| ]
5820 1 Dg. END | 2 [sion <o |rroftic Fiow
(Flags- S ] ROAD WORK
See note 1) @ 1 Channelizing | Q Flag D_O F lagger
olg Devices G20-2 |
—| € (See note 2) A 48" X 24" |
519 | (See note 2)A - Minimum Suggested Maximum| ... .
o CW20-1D E \= I Desirable Spacing of M';~'mum Suggested
oL < e . 75— Posted|Formula|  Taper Lengths Channel izin 'n ngitudinal
L -~ 48" X 48 [ ] [ ] | 9 S Longitudina
CW20-1D gle o} on a Speed * X Devices PACINI lgiffer Space
48" X 48" ol © | O .55, éFlogs; h olg ' * o [ 11 | 72 | ono | _ono |pister g
(géggg'*e » w0y 0 G 3| 5689% e note LIE < | offset/offsetloffset| Taper | Tangent | °'STOM°®
° 5/* | 5l =286¢ Slg C 5 o | 30 o] 150 165'] 180 30 60" 120" 90"
RN 9] .
ME 8358 8y ° ° 5, i 35 |L- 2520572257245 35 70" | 160’ 120’
ToN ol3 3 3 égg‘é i 40 265'| 295°] 3207 40’ 80" 240" 155
| k N & 6| Cow, , a5 450°] 495'] 540'| 45 950" | 320 195"
. 5|e 8258 i 50 5007 | 550°| 600'| 50’ 100’ 400’ 240’
c - ~—oN~ ! ; ; ; 7 ; ; ;
™ | P < |% ‘ | 55 L=WsS 550| 605"| 660 55 110 500 295
- u > | 60 600 | 660’ | 720’ 60’ 1207 600" 350’
a ol w | 65 650'| 715'| 780’ 65° 130' 700’ 410’
Channel izing Lg | ) | 70 700°| 770'| 840’ 70’ 140’ 800" 475'
Devices Lo n - 2| Inactive | 75 750" | 825'| 900’ 75’ 1507 900" 540’
o |v =
(See note 2) A 3 work H R
clv | B hicl | % Conventional Roads Only
alo o vehicle .
13 10 g1 | (See Note 3)I | %% Taper lengths have been rounded off.
2 Min.]as . | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
Channelizing s o Work vehicles or ——| o
devices may be Le | o other equipment cl
omitted if the &% 3 necessary for the . — 3
work area is a " Q work operation, suc :
minimum of 30’ X | v as trucks, moveable 5’! TYPICAL USAGE
from the nearest ¥ cranes, etc., shall Z MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way.,— | . °) remain in areas G DURATION STATIONARY | TERM STATIONARY STATIONARY
Shadow Vehicle = o
with TMA and separated from - 7 v
. H H lanes of traffic by =
9] N
Shadow Vehicle 9 high intensify | channel ization 8 5.
" i Q rotating, devices at all times 2 -
with TMA and high . o flashing, . & ’xi GENERAL NOTES
intensity rotating, = oscillating or | -
flashing, =\ strobe |ights. . < | 1. Flags attached to signs where shown are REQUIRED.
oscillating S (See notes 4 & 5) Spggo¥MXehncle o | 2. All traffic control devices illustrated are REQUIRED, except those
or strobe lights. a bion imegg?* . denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) | rogofing, flozhing, ! in the plans, or for routine maintenance work, when approved by the
3 oscillating or | Engineer.
@ strobe 1ights. 3. Inactive work vehicles or other equipment should be parked near the
0lc L | 9 |
o|la | (See notes 4 & 5) right-of-way line and not parked on the paved shoulder.
—|E o — ! 4, A Shadow Vehicle with a TMA should be used anytime it can be positioned
5 2 | 30 to 100 feet in advance of the area of crew exposure without adversely
clo L | | affecting the performance or quality of the work. If workers are no
[a g | o longer present but road or work conditions require the traffic control
£ o ! to remagin in place, Type 3 Barricades or other channelizing devices
2 . b - | may be substituted for the Shadow Vehicle and TMA.
v 8 | . i 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol " [ surface, next to those shown in order to protect wider work spaces.
ch 1121 ™ N ~ - ! 6. See TCP(5-1)for shoulder work on divided highways, expressways and
DeS?ggs izing : = o | - ™ | freeways.
- © - > | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
(See note 2) A u 3 @ " e i
2 ol i ROAD WORK AHEAD" signs for shoulder work on conventional
c
END & | -le Channel izing Py | roagways.
ROAD WORK ] Devices ) .
N N 6202 0 G Z b (See note 2) A 2 ‘é |
B |
3 3 48" X 24" | g6 slo !
3 3 (See note 2A glo v !
9] G|y i
@ G | 5|8 ol2 i
- : 3 T') 5 ! Traffi
u - <] ® raffic
- | | ~u 2 ! é Operations
Channel izing . \- % : I . Division
Devices Texas Department of Transportation Standard
(See note 2)A : r
I
See notes 1 & 7)
— TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
(See note 2) A 5g20;'28
TCP (1-1b) (F lags- (F logs- TCP(1-1)-18
See notes 1 See notes 1 & 7) FiE: topl-1-18.don e ‘CK: ‘Dwz cKs
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER OTOOT__Decerber 1989 | o Jscer} e
2-94 4-98 REVISIONS 0051/ 03 120 SH 3
Conventional Conventional Roads Conventional 8-95 2-12 DIST COUNTY SHEET NO.
1-97 2-18 HOU GALVESTON 54
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2:01:29 PM

5/6/2024

DATE:

Warning Sign Sequence END CW20-4D LEGEND
in Opposite Direction w " . P .
Same as Below /ROAD WORK 48" X 48 e rzz7z2|Type 3 Barricade 8 @8 |Channelizing Devices
~ . Truck Mounted
| 359 5 24 ws-4 ROAD ij Heavy Work Vehicle AN | attenuator (TMA)
/ @ G % o 48" X 48" AHEAD Trailer Mounted Portable Changeable
;\’21'5 2 X o5¢ (See note 2)A BE 5} |[Flashing Arrow Board Message Sign (PCMS)
| 8(08 PREPARED - - Sign Traffic Flow
- 299 10 STOP CW20-1D
: 29 48" x 48"
To 8 Q> Y (F lags- O\ Flag 0o [Fragger
ONCOMING - | e See note 1) — =
ni uggested Maximum| .. .
TRAFFIC o ! — CW20-7 ~ Desirable ggpocing ofl M'Sn.'mum Suggested |[Stopping
_ . < ) Posted| Formula Taper Lengths Channel izing 90 | ongitudinal | Signt
’3]8"2;":36" * ¢ 48" X 48 Sp;ed * % Devices Sp?;:(.-.ng Buffer Space|Distance
= 10° K 12" on a on a f "B"
(See note 8) = END offeetloffsetloffset| Toper | Tangent |07STOMCC
N CW16-2P 30 150°| 165’ | 180’ 307 ! 1207 90’ !
. 8 24" X 18" FEET ROAD WORK e |9 1657 ] 180 B - : : 200
- (See note 2) A 35 |L=—>]205"| 225" | 245 35 70 160 120 250’
239'5 oar 40 60 13657 295" 3201 407 80’ 240’ 155 305’
Channelizing devices Excent in 45 450 | 495 | 540° 45’ 90’ 320 1957 360’
separate work space emergenéies 50 500’ | 550"| 600 50’ 100 400 240’ 425°
’
from froveled woy——"—> | flogger stations 55 | | .ws | 5507[ 605'[ 660" 55" | 110" | 500’ 295 495°
shall be h 7 7 7 7 7 7 7 7
Tl luminated 60 600’ | 660'| 720 60 120 600 350 570
at night 65 650'| 715"| 780’ 65’ 130' 700° 410’ 645’
8 70 7007 | 770" | 840’ 70’ 140’ 800 4757 730°
g 75 750’ | 825'| 900’ 757 150’ 900’ 540’ 820’
:’Z % Conventional Roads Only
C %% 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
Shadow Vehicle with DURATION STATIONARY TERM STATIONARY STATIONARY
TMA aond high intensity v "z
V rofgfing,_ flashing,
oscillating or strobe v GENERAL NOTES
lights. (See notes 5 & 6)
5} 1. Flags attached to signs where shown are REQUIRED.
e « 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
a @ Shadow Vehicle 2 s 5 triangle symbol may be omitted when stated elsewhere in the plans, or for routine
| with TMA and high L = maintenance work, when approved by the Engineer.
intensity rotating, 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D "ONE LANE
flashing, | ROAD AHEAD" sign, but proper sign spacing shall be maintained.
\d o oscillating 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
| £ r strobe |ignht
Y R ?Sez ng+§s '59& 2) | = used if advance warning ahead of the flagger or R1-2 "YIELD" sign is less than 1500 feet.
Elg o 8 | 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
| ) == 8 ) in advance of the area of crew exposure without adversely affecting the performance or
| . olo>. L CW20-7 quality of the work. If workers are no longer present but road or work conditions require
need 48" X 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
" | R1-2 L o may be substituted for the Shadow Vehicle and TMA.
| 20 X 42 "X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
o those shown in order to protect wider work spaces.
| e DR Except i F o TCP_(1-20)
ONCOMING |45 x 36" emergencies, . 5E CW16-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have
flagger stations X "~ Q XXX " " . . f .
TRAFFIC [(See note 8) hatl b | Cl50wd FEET 24" X 18 adequate sight distance. For projects in urban areas, work spaces should be no longer
o ?llouming-red . 292 (See note 2) A than one half city block. In rural areas on roadways with less than 2000 ADT, work
| at night D_ Sles. spaces should be no longer than 400 feet.
s -O 3levo 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
| | PR Anphi at a 7 foot minimum mounting height.
-t * -
< PREPARED TCP (1-2b)
| _._4) TO0 STOP 9. Flaggers should use two-way radios or other methods of communication to control traffic.
| cw3-4 10. Length of work space should be based on the ability of flaggers to communicate.
> 48" X 48 A 11. If the work space is located near a horizontal or vertical curve, the buffer distances
22’3_5 28" > (See note 2) should be increased in order to maintain adequate stopping sight distance to the flagger
and a queue of stopped vehicles (see table above).
0 | G 12. Channelizing devices on the center-1line may be omitted when a pilot car is leading
-I.H traffic and opproved by the Engineer.
13. Flaggers should use 24" STOP/SLOW paddles to control traffic. Flags should be
| limited to emergency situations.
ONE LANE o Traffic
| > ROAD END é O;qugt_ions
AHEAD Texas Department of Transportation vision
CW20-4D ROAD WORK y 4 P P Standard
48" X 48" G20-2
| 48" X 24" TRAFFIC CONTROL PLAN
ag” x 48" TRAFFIC CONTROL
- (Flags-
TCP (1-2q) See note 1)
CW20-1D TCP (1-2b)
48" X 48" TCP(1-2)-18
ONE L AN E Two - WAY ézelogg;e H FILE:  fopl-2-18.dgn DN: ‘CK: ‘DW: cK:
CONTROL WITH YIELD SIGNS ONE_LANE TWO-WAY Oroor _vecerper 1995 | o Jsee] o
REVISTONS 0051[03] 120 SH 3
4-90 4-98
(Less than 2000 ADT - See note 1) CONTROL WITH FLAGGERS 2-94 2-12 DIST COUNTY SHEET NO.
1-97 2-18 HOU GALVESTON 55
15
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2:01:32 PM

5/6/2024

DATE:

‘ CW20-1D LEGEND
48" X 48"
PREPARED 8 _8 rzzz2|Type 3 Barricade B8 |Channelizing Devices
TO STOP a0
See note 1) Truck Mounted
I3 [Heavy work venicle A | attenuator (TMA)
Cw3-4 CcW20-7 ~ -
M M " A = Trailer Mounted Portable Changeable
SVBV?OQIEI)S" 48" X 48"A 48" x 48 Flashing Arrow Board Message Sign (PCMS)
i - TCP(1-3b)
(F lags- For either TCP(1-3a) or TC 3b 2= |Sign <:3 Traffic Flow
See note 1) \VARA USE ONLY WHEN FLAGGERS
N |Fiog Lo |Fiogger
CONTROL TRAFFIC END
(See Notes 2 & 3)
ROAD WORK D““f""‘g": Suggested Moximum[ .o
esirable Spacing of . S ted
CW1-4R 620-2 Posted| Formuia|  Taper Lengths Channe 121G Sion Lono udinal
CWi-4r 48" X 48" 48" X 24 pee % % Devices puxu 9 |euffer Space
48" X 48 T * 10° e 12 Oon a On a |pistance 8"
& XX Offset|Of fset|Offset| Toper | Tangent
XX . = cwis e [ ue 30 o[ 1507 165 180°] 30 60’ | 120 90"
CW13-1P MPH %%\-.- L] 3 (See note 2) A 35 | - XS [2057| 225'| 245°| 35 70 160 120"
AN ANy . 3 ROAD WORK 0 O [2657 295" 320'| 40" | 80’ | 240’ 155
= § G20-2 45 450’ | 495'| 540" 457 90’ 320’ 1957
[ ] 48" X 24" 50 500°| 550’ | 600’ 50’ 100’ 400 240’
& w1 -6al 55 550'| 605’ 660°| 55’ | 110’ | 500 295
- 36 X3¢ 60 Lows 600" | 660'| 720’ 60’ 120 600’ 350’
o~ . .
Shadow Vehicle with 7 7 7 .
= + TMA and high infensity 65 650'| 715'| 780" 65 130 700 410
gg;?ﬁ;:zgzn;'gfh;:gébe 70 700'| 770’ | 840’ 70’ 140’ 800" 475°
! ! G ’ ’ G ’
o lights. (See notes 2 & 6) A 75 750’| 825’ | 900 75 150 900 540
.' % Conventional Roads Only
CW1-6aT , %% Taper lengths have been rounded off.
36" X 36" . Channelizing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
. ~ placed across closed I
% J lane (See note 5) /7 — | 1k
35 - I o TYPICAL USAGE
—ve ~ | L a° VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
= w0y DURATION STATIONARY | TERM STATIONARY STATIONARY
= <,
I v v
CW1-4R o I
48" X 48" XX ggl-ﬂ‘]e I GENERAL NOTES
"y A
o)
CW13-1P MPH 8 I ® 1. Flags attached to signs where shown are REQUIRED.
24" X 24" P a XX G Ste S 2. All traffic control devices illustrated are REQUIRED, except those denoted
(See note 2) A ™S CWI3-1P | \ph | =z & with the triangle symbol may be omitted when stated elsewhere in the plans,
'f 24" X 24 M or for routine maintenance work, when approved by the Engineer.
§ (See note 2) A I . 3. Flagger control should NOT be used unless roadway conditions or heavy
. e § traffic volume require additional emphasis to safely control traffic.
?ugdgﬂdvﬁ?'ﬁ'?n‘,’r’é;g” 7 I ——Shadow Vehicle with Additional flaggers may be positioned in advance of traffic queues to
rototing, flosning. | TMA ond high infensity alert traffic fo reduce speed.
oscillating or strobe rofg‘lr:ngl floshn:g,b 4, DO NOT PASS, PASS WITH CARE and construction regulatory speed
lights. (Sée notes 6 & 7) I A oSS e lend doetree 4 zone signs moy be instal led downstreom of the ROAD WORK AHEAD signs.
: 5. When the work zone is made up of several work spaces, channelizing devices
should be placed laterally across the closed lane to re-emphasize closure.
I Laterally placed channelizing devices should be repeated every 500 to 1000
@ < © feet in urban areas and every 1/4 to 1/2 mile in rural areas.
I 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned
CW1-6aT 30 to 100 feet in advance of the area of crew exposure without
CWi-4L 36" X 36" adversely affecting the performance or quality of the work. If
48" X 48 (See note 2)A CW!,'GGT " workers are no longer present but road or work conditions require the
36" X 36 traffic control to remain in place, Type 3 Barricades or other channelizing
= \d o (See note 2)A
XX ~ * devices may be substituted for the Shadow Vehicle and TMA.
CW13-1P MPH 3 > CW1-6aT ¢ .. < 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
24" X 24" * —_— 36" X 36" T: ol o - surface, next to those shown in order to protect wider work spaces.
(See note 2) A I L} | -F lagger (See note 2) A =1 a f * 8. Where traffic is directed over a yellow centerline, channelizing devices
o ® 1 as needed CW1-4L ~ L] . which separate two-way traffic should be spaced on tapers at 20°, or 15’
L] L il ¢ (Seerote 3) " " > u O _ if posted speed are 35 mph or slower, and for tangent sections, at 1/2S
~ = 48" X 48 Cwi1-4L
> [ ] sEm : CR R > 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
— P— XX area of conflicting markings not the entire work zone.
5 -t MPH | CW13-1P - — - XX . Trafflc
2 - 4> %g;exngi; 2)A MPH 22”3;”;4 % Operations
3 J 5 & (See note 2)A I Texas Department of Transportation Svision
C a O
CW1-6aT ) =~
36" X 36" 2
(See note 2) C
4 b resser TRAFFIC CONTROL PLAN
(See note 3)
o END TRAFFIC SHIFTS ON
END CW20-1D 48" X 24" ROAD WORK AHEAD /Cw20-1D
gz20-2 . (ROAD WORK 48" x 48 48" x 48" TWO LANE ROADS
(F lags- (Flags-
TCP (1-3q) See note 1) TCP (1-3b) See note 1) TCP(1 3) 18
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
FILE: tepl-3-18.dgn DN: ‘cx: ‘DW: cK:
ONE LANE CLOSED ONE LANE CLOSED © x0T December 1985 CONT |sECT JoB HIGHNAY
REVISIONS
2-94 4.08 0051/ 03 120 SH 3
ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW 8-95 2-12 DIST COUNTY SHEET NO.
1-97  2-18 HOU GALVESTON 56
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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.
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DISCLAIMER:

2:01:35 PM

5/6/2024

DATE:

LEGEND

czz7z2|Type 3 Barricade B 8 |Channelizing Devices

. Truck Mounted
(I3 |Heovy Work venicie Attenuator (TMA)
ZAN Trailer Mounted
- Flashing Arrow Board
- Sign

END <\ |Fio9

ROAD WORK —
Minimum Suggested Maximum
G20-2 Desirable Spacing of
F-'- 48" X 24" Psos’red Formula Taper Lengths Channelizing
peed ¥ % Devices

* 7 g T X
10 11 12 on a on a Distance
Offset/Of fset|Offset| Taper | Tangent !

30 o[ 1507 165 180 30 60 | 120’ 90
35 L:% 205'] 225'| 245'| 35 70" | 160" 120"
0 265'| 295'| 320'| 40’ 80" | 240 1557
45 450" | 495’ | 540’ 457 90’ 320 195’
50 500’ | 550’ | 600’ 507 100’ 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’ 410
CW1-4R 70 700" | 770" | 840" 70’ 140 800 475"
48" x 48" 75 7507 825/ 900'| 75° | 150° | 900 540

END

ROAD WORK
/020-2

48" X 24" CW20-1D
48" X 48"
(Flags-

See note 1)

Portable Changeable
Message Sign (PCMS)

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

See note 1)

Traffic Flow

SINED|D

less

F lagger

1
<

<
23

o>

Minimum
Sign Suggested
S f Longitudinal
PoC.N9 Butter Space
g

48" X 48"

3x for over 50 mph

x for 50 mph or

Shoulder
Shou lder
Approx. A
P
Shou | der

<100’

.
L

.
‘e

L
n
H

B
B
-
"
=
w

Cw1-eaT
36" X 36"

Lizz L
T Min

/
.;.é-—L
A

.
200’
Approx.

)()( CW13-1P % Conventional Roads Only
I
MPH | 24" X 24" % Taper lengths have been rounded off.

(See note 2) A L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)

[]
30’
Min.

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

Work Space

Shadow Vehicle with ‘

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

MOBILE

[} (See note T)

RGN

30

>

Min
Work Space

Shadow Vehicle with

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

GENERAL NOTES

1. Flags attached 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 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 anytime it caon be positioned
30 to 100 feet in advance of the area 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

CW1-6aT place, Type 3 Barricades or other channelizing devices may be substituted

36" X 36" for the Shadow Vehicle and TMA.

. (See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved

[:f- surface, next to those shown in order to protect wider work spaces.

. TCP_(1-4q)

e 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
.
.
.
.
.
.
L

pisEEEsEEaAN

P>
Min.

O
u
1/72 L

Cwi-4L center | ine where needed to protect the work space from opposing traffic with

48" X 48" ‘
48" X 48" the arrow panel placed in the closed Iane near the end of the merging taper

L J

*

&

|. 1/3 L
L L

. X X |cwiz-ie TCP_(1-4b)

MPH | 24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
(See note 2)A 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 1/2S
‘ ‘ el where S is the speed in mph. This tighter device spacing is intended

Shou lder
Shou |l der
Shoulder

for the areas of conflicting markings, not the entire work zone.

;§§%§"® Traffic
Operations
CW20-5TR I Texas Department of Transportation s”,;‘;’,f,’g;’d

END -

END

ROAD WORK «
G20-2 N
G 19, e TR [

(Flags- -
See note 1)

R TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

G20-2

ROAD WORK
48" X 24" ‘ ‘

TCP (1-4q) TCP (1-4b) TCP(1-4)-18

FILE: tepl-4-18.d DN: CK: DW: cK:
CW20-1D <l an | |

48" X 48" © x0T December 1985 CONT | SECT JoB HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

(Flags- REVISIONS 0051/ 03 120 SH 3

2-94 a-
See note 1) 8-95 2_?3 DIST COUNTY SHEET NO.

1-97 2-18 HOU GALVESTON 57
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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.

DISCLAIMER:

2:01:38 PM

5/6/2024 t D -
FILE: A:\_V-TPD\Projects\TX\2021\D210131TX.03\1_Design\500_CADD\dgn\02 P |ar®fF {Mé&s \BONEEHISHE ANBY F I IMNS+8RdERdd WReBHech Fegghts or damages resulting from its use.

DATE:

LEGEND
N cZzzz2|Type 3 Barricade B8 |Channelizing Devices
CW20SG-1 . Truck Mounted
48" x 48" C[Dj Heavy Work Vehicle [N |attenuator (TMA)
e — CW20SG-1 £ [Trailer Mounted Portable Changeable
48" x 48 15 |Flashing Arrow Board Message Sign (PCMS)
x 2 [sign b |rroftic Fiow
R | | CW20SG-1 N\ |Flag 0o [Frogger
<7;| <7;| 48" x 48"
|f4> Minimum Suggested Maximum| ... .
. Desirable Spacing of M';-'mum Suggested
Posted|Formula Taper Lengths Channelizing S fon Longitudinal
| — Speed X % Devices PSS [Buffer space
* 100 | 1t | o120 Oon a Oon o |pistance "B"
Of fset|Of fset|Offset| Taper Tangent
| [ o C& 30 2| 150 165" | 180’ 30’ 60’ 120’ 90’
hal
= , 35 |_=("5"—S 205'| 225'] 245'| 35 70" | 160" 120"
o 8o \ 40 265" | 295" | 320’ 40’ 80’ 240’ 155°
| E “%9 N | | » a5 450'] 495'| 540°| 45° 90" 320" 195
- : 50 5007| 550’| 600°| 50" | 100° | 400’ 240"
CW20SG-1 _ . 55 550| 605’ 660’ 55’ 110’ 500° 295’
48" x a8 | CW205G- 1 | | == N T660°| 720'| 60’ | 120° | 600’ 3507
——See Note 8 y 48" x 48" 600" | 660
CW20SG-1 CW20-5TR 65 650’ 715'| 780 65 130’ 700’ 410
| | < 487 x a8 < BT x a8 | | > cuzo-sL 1 [ 70 700 770" [ 840°| 70" | 140" | 800 475"
| | 75 750'| 825’ | 900’ 757 150’ 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)
cw2075TR > Gha0 38
| | - — 48" x 48" | | 487 x a8 | | CW20-5TL
. e 48" x 48
®| O G| AN V | \VAIEA | AN WORKERS IN BUCKET TRUCKS SHALL NOT
y, WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1
48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY
GENERAL NOTES
1. The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
CW205G-1 the device must be left unattended at night.
48" x 48 2. Obstructions or hazards at the work area shall be clearly marked
and delineated at all times.
3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.
4. Vehicles parked in roadway shall be equipped with at least two
s <7;| high intensity rotating, flashing, oscillating or strobe type |ights.
[}
T — 5. High level warning devices (flag trees) may be used at corners of
the vehicle. SHEET 1 OF 2
6. When work operations are performed on existing signals, the signals éﬁ) opz’gfgg,,s
may be placed in flashing red mode when approved by the engineer. . Division
Vsl If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard
i |® ' signs may be implemented when approved by the engineer.
Typ'm ; 7. For Short-Term Stationary work the buffer space "B" from the above
\ table should be used if field conditions permit. For Short Duration TRAFF IC SIGNAL WORK
SIGNAL [ G R4-7 (less than 1 hour) any buffer space provided will enhance the
WORK 24" x 30" safety of the setup. TYP I CAL DETA I LS
J/ - 8. The arrow board at this location may be omitted for Short Duration
CW20SG-1 work if the work vehicle has an arrow board in operation. As an
48" x 48" option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - ] 3
< N 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13. dgn DN: TXDOT | ck: TxDOT [ow:  TxDOT | ck: TxDOT
48" x 48 OPERATIONS IN THE INTERSECTION o left lane closure by using a LEFT LANE CLOSED (CW20-5TL) and adding O 00T hor i1 937 p— Sm‘ - | HIG‘HW
SHORT DURATION channelizing devices on the centerline to protect the work space from REVISTONS
opposing traffic. 005103 120 SH 3
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 HOU GALVESTON 58
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

BEGI WORK | G20-5aP Temporary Traffic Barrier SQIZOSG‘-II8
i AR s
- ROAD WORK | G0 o ,40 LZONE 6" x 2 S5y oo See Note 4 below ol
] NEXT X MILES TRAFFIC WARNING /WOI’K Area | | ||
x . FINES [ 52272755 SIGNS
- sme  [G20-6T DOUBLE STATE_LAW ~ N S - q
Pt oumcon 148" x 30" [ e |R20-50TP R20-3T =\ ——— 1
END 48" x 48" g o [§20 R A x4z Lo L = 1 1 ] t 1
ROAD WORK = <5 10 Min. 4’ Min. (See Note 7 below) <
G20-2 SR I
36" x 18" > T S
WORK AREA S T 1 [ T T T T T T 1 [ I
x | J J i N i N I

<&

0>  MAJOR STREET

.l
ke [ TTelall] SIDEWALK DIVERSION Tolalll
oS

NOTES SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
END 1. Project signing as shown shall be in place CROSS HERE CLOSED CROSS HERE
ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 R9-110L
0- 2" x 12" 24" x 12" 24" x 12"
OBEY G20-5aP | WORK BEGIN gg i 18" 2. For closely adjoining projects, advance signing 2 2
WARNING 36" x 24" zZONE | G20-5T ROAD WORK may not be required in advance of each VA KA VA
SIGNS 48" x 24" | NEXT X MILES intersection, but only in advance of the | | | | | ||
STATE LAW | R20-5T TRAFFIC RAME intersections at the project limits. Actual S
36" x 36"| FINES ADDRESS locations will be as directed by the Engineer. -U-P H I- ’IH (BY
R20-3T DOUBLE| G20-6T s / N\ L Y,
48" x 42" R20-5QTP === 48" x 30"[__conmacror 3. Advance signs shall be removed when signal <1‘J
36" x 18| momcens construction operations are no longer Work Area

under way, as directed by the Engineer.

Warning sign spacing shown is typical for both

4,
TYPICAL ADVANCE SIGNAL PROJECT SIGNING directions. < p .
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of 2 for Typical | | ” | | | | ”
Ul SIDEWALK DETOUR T &

warning sign spacing.

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

kind is made by TxDOT for any purpose whatsoever.

FILE: A:\_V-TPD\Projects\TX\2021\D210131TX.03\1_Design\500_CADD\dgn\02 P|a®fF {Més \QONEEpISHE AN F A IMNSHendtRrdd oRgpresh Teggnts or damages resulting from its use.

DISCLAIMER:

2:01:40 PM

5/6/2024

DATE:

GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be installed aond maintained in a straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting CW.'."Z . See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
- ﬁ _ PR -
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS CROSS HERE ’;%"110’32" CLOSED provem— 22"1;L12"
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags i R9:9 .
filled with dry, cohesionless material. [ 24" x 12
4, Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and cwir-2
5. All signs shall be installed in accordance with the plans or as to maintain g constant weight. 36" x 36
directed by the Engineer. See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be 22 —
6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CW16-7PL
in the "Standard Highway Sign Designs for Texas" (SHSD). ) . ) 30" % 13" Work Area N AN
4. Sandbags should weigh g minimum of 35 Ibs and @ maximum of 50 Ibs.
7. The Contractor shall furnish sign supports and substrates listed in . i‘ — e N
the "Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon )/ — 110
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - x T J -
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and _— _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> ¢>
list.
9. Identification markings may be shown only on the back of the sign . ~ = ~ Ve
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports za
for identification shall be 1", of the traffic control device and shall not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | @” G | | | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shal |l be placed along the length of the skids to weigh down the O
will not be al lowed. sign support.
DURATION OF WORK 8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED 233'20?'5--
H —
. - - - level sign supports placed on slopes. St OTHER SIOF CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN MOUNTING HEIGHT == |Sien PEDESTR R
1. Sign heighjr of Long-term/Intermediate-term warning signs shall be as e Channelizing Devices EDES TAN CONTROL
shown on Figure 6F-1 of the TMUTCD. zzzz=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. Sign height of Short-term/Short Duration warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.
shown on Figure 6F-2 of the TMUTCD. " " . . . . . SHEET 2 OF 2
DEPARTMENTAL MATERIAL SPECIFICATIONS 2. CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted ot least 7 feet, but not more than prior to installation. . é“’ Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS -8300 3. R9 series signs shown may be placed on supports detailed on the BC standards Operations
or CWZTCD list, or when fabricated from approved |ightweight plastic ITexas Department of Transportation s[:rv:%:ond
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the anadar
REMOVING OR COVERING location shown.
. h R b cusi B B | " N 4. For speeds less than 45 mph longitudinal channelizing devices may be used
. en sign messages may be confusing or do not apply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of
gholévgg Eem%ngg"igggE'e*e'y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL WORK
°p Y gineer. ORANGE | BACKGROUND TYPE By OR TYPE Cp SHEETING ond monufocturer s recommendations. ) _
2. When signs are covered, the material used shall be opaque, such 5. Location of devices are for general guidance. Actual device spacing and BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. )
the entire sign face and mgintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
qutomobile headlights gt night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy materials such as plywood or aluminum shall not Barricades shown.
be used to cover signs. o] tieg octe shol1 b o A pa— 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) - ] 3
3. Duct tape or other adhesive material shall NOT be affixed to a Jniy pre-qualifiec products Snal | be usec. A copy of The 8. Pavement markings for mid-block crosswalks sholl be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. ) o FILE: wzbts-13. dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
0 si ; N tubs sholl b 4 ond holes bock fil1ed describes pre-qualified products and their sources and may 9. fhen C"°55¥0”§?.$'f °m§r.’.’egesgri°"ff§°.'"*c',esh"ﬁ ?'Ofeg or reloggtelzq,f ©Tx00T  April 1992 CoNT |sEcT 08 HIGHWAY
. igns and anchor stubs sha e removed and holes back filled upon . . emporary facilities sha e detectable and shall include accessibility
completion of the work. be found of the following ‘,Neb oddres.s. i . features consistent with the features present in the existing pedestrian REVISIONS 005103 120 SH 3
http://lwww.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 DIST CONTY SHEET NO.
4-98  3-03 HOU GALVESTON 59
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TxDOT for any purpose whatsoever.

damages resulting from its use.

No warranty of any kind is made by

ord to other formats or for incorrect results or

f this stand

by the "Texas Engineering Proctice Act".

TxDOT assumes no responsibility for the conversion o

The use of this standard is governed
AFYLE-TPD\Projects\TX\2021\D210131TX. 03\1_Design\500_CADD\dgn\02 Plan Files\13 env\SH3 AND FM517\Standards\eci16.dgn

DISCLAIMER:

5paTR024

Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

4’ minimum steel or wood posts spaced at 6’ to 8'.
GENERAL NOTES
j/A{Sof-rwood posts shall be 3" minimum in diameter or nominal 2" x 4". -

1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
£/+F05+en fabric to the top strand of the wire using

hog rings or cord at a maximum spacing of 15", 2. Perform vertical tracking on slopes to temporarily stabilize soil.

. . 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 spaced staples

for wooden posts (or 4 T-Clips or 4,

Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12" length
perpendicular to the slope or direction of water flow.

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 upstream direction.

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

G

»‘47
Filter fabric 3’ min. width. Dozer tracks create track imprints
aral lel to the slope contour.
Top of Fence P P
4\\\ Backfill & hand tamp.

| ron O\, ‘\9'°° T
TN L AVAY
of /M v

7]
y W /11, VAWA\\/V A
NV

VANNVAW

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvanized 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.
;gggg"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstream perimeter SED IMENT AND WATER
of a disturbed area along a contour to intercept sediment from over land LEGEND
runoff. A 2 year storm frequency may be used to calculate the flow rate X POLLUTION CONTROL MEASURES
to be filtered. Sediment Control Fence

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444<::::>4447

rate of 100 GPM/FTZ. Sediment control fence is not recommended to control

erosion from a drainage area larger than 2 acres. FILE: eolio o TXD0T “wKM hva Y
©T><DOT: JuLy 2016 CONT [SECT JoB HIGHWAY
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This SWP3 has been developed in accordance with the TPDES
Construction General Permit TXR150000 (CGP). The Texas
Department of Transportation (TxDOT) ensures that project
specifications include adequate best management practices
(BMPs) for this project.

This SWP3 is consistent with requirements specified in
applicable stormwater plans and the projects environmental
permits, issues, and commitments (EPICs). A copy of the CGP
is included in Attachment 2.12 of the SWP3 binder.

1.0 SITE/PROJECT DESCRIPTION
SH 3 AT FM 517

1.1 PROJECT CONTROL SECTION JOB (CSJ):
0051-03-120

1.2 PROJECT LIMITS:
From: 0.1 MILE WEST OF FM 517

To: 0.1 MILE EAST OF FM 517

1.3 PROJECT COORDINATES:
BEGIN: (Lat)
END: (Lat)
1.4 TOTAL PROJECT AREA (Acres):
1.5 TOTAL AREA TO BE DISTURBED (Acres): _ 04

1.6 NATURE OF CONSTRUCTION ACTIVITY:
Installation of traffic signal with safety lighting

,(Long)

,(Long)

24

and pavement markings.

1.7 MAJOR SOIL TYPES:

STORMWATER POLLUTION PREVENTION PLAN (SWP3):

1.8 PROJECT SPECIFIC LOCATIONS (PSLs):
PSLs must be depicted on the Environmental Layout Sheets
in Attachment 1.2 of this SWP3. PSLs may be identified during
preconstruction meetings or during the construction
process. Please choose from the options below:
1 PSLs determined during preconstruction meeting
PSLs determined during construction
1 No PSLs planned for construction

Type Sheet #s

Soil Type Description

Bernard-Urban Land
Complex, 0 to 1% slopes

Clay Loam, somewhat poorly
drained, high rate of runoff

All off-ROW PSLs required by the Contractor are the Contractor’s
responsibility. The Contractor shall secure all permits required

by local, state, federal laws for off-ROW PSLs. The contractor
shall provide diagrams, areas of disturbance, acreage, and
BMPs for all off-ROW PSLs within one mile of the project.

1.9 CONSTRUCTION ACTIVITIES:
(Use the following list as a starting point when developing the
Construction Activity Schedule and Ceasing Record in
Attachment 2.5.)
[1 Mobilization
[1 Install sediment and erosion controls
[ | Blade existing topsoil into windrows, prep ROW, clear and grub
[1 Remove existing pavement
LI Grading operations, excavation, and embankment
LI Excavate and prepare subgrade for proposed pavement
widening
[1 Remove existing culverts, safety end treatments (SETs)
[0 Remove existing metal beam guard fence (MBGF), bridge rail
L] Install proposed pavement per plans
[ Install culverts, culvert extensions, SETs
[1 Install mow strip, MBGF, bridge rail
[l Place flex base
[ Rework slopes, grade ditches
[ | Blade windrowed material back across slopes
[1 Revegetation of unpaved areas
[1 Achieve site stabilization and remove sediment and
erosion control measures

[] Other: N/A
[] Other: N/A
[1 Other: N/A

1.10 POTENTIAL POLLUTANTS AND SOURCES:

X Sediment laden stormwater from stormwater conveyance over
disturbed area

[0 Fuels, oils, and lubricants from construction vehicles, equipment,
and storage

X Solvents, paints, adhesives, etc. from various construction
activities

) Transported soils from offsite vehicle tracking

X Construction debris and waste from various construction
activities

_| Contaminated water from excavation or dewatering pump-out
water

X Sanitary waste from onsite restroom facilities
X Trash from various construction activities/receptacles
[0 Long-term stockpiles of material and waste

O Other: _ N/A
[J Other: __ N/A
[0 Other: __N/A

1.11 RECEIVING WATERS:

Receiving waters must be depicted on the Environmental Layout
Sheets in Attachment 1.2 of this SWP3. Include Segment # for
receiving waters.

1.13 ROLES AND RESPONSIBILITIES: CONTRACTOR

X Day To Day Operational Control
Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice
Submit NOI/CSN to local MS4

X Maintain schedule of major construction activities

X Install, maintain and modify BMPs

[1 Complete and submit Notice of Termination to TCEQ
Maintain SWP3 records for 3 years

[1 Other: N/A
] Other: N/A
] Other: N/A

1.14 LOCAL MUNICIPAL SEPARATE STORM SEWER
SYSTEM (MS4) OPERATOR COORDINATION:

MS4 Entity

Tributaries Classified Waterbody

*Dickenson Bayou Tidal (1103);
Impaired by Bacteria

TMDL & I-Plans Identified for Dickenson Bayou

* Add (*) for impaired waterbodies with pollutant in ().

1.12 ROLES AND RESPONSIBILITIES: TxDOT

X Development of plans and specifications

[ Submit Notice of Intent (NOI) to TCEQ (=5 acres)

X Post Construction Site Notice

X Submit NOI/CSN to local MS4

[ Perform SWP3 inspections

X Maintain SWP3 records and update to reflect daily operations

[0 Complete and submit Notice of Termination to TCEQ

[1 Maintain SWP3 records for 3 years
0 Other:

[ Other:

1 Other:

STORMWATER POLLUTION
PREVENTION PLAN (SWP3)
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STORMWATER POLLUTION PREVENTION PLAN (SWP3):

2.0 BEST MANAGEMENT PRACTICES (BMPs)
AND CONTROLS, INSPECTION, AND
MAINTENANCE

The Contractor shall be the responsible party for implementing
the BMPs described herein and for complying with the SWP3
for control of erosion and sedimentation during day-to-day
operations. The Contractor shall implement changes to this
SWP3 approved by TxDOT within the times specified in this
SWP3 or the CGP.

2.1 EROSION CONTROL AND SOIL
STABILIZATION BMPs:

~

e e e >~ s s A B A R AU I

Protection of Existing Vegetation
Vegetated Buffer Zones

Soil Retention Blankets

Geotextiles

Mulching/ Hydromulching

Soil Surface Treatments

Temporary Seeding

Permanent Planting, Sodding or Seeding
Biodegradable Erosion Control Logs
Rock Filter Dams/ Rock Check Dams

Vertical Tracking

Interceptor Swale

Riprap

Diversion Dike

Temporary Pipe Slope Drain
Embankment for Erosion Control
Paved Flumes

Other: N/A

Other: N/A

Other: N/A

Other: N/A

s e e e e Y e O~ e O~ e e s s A e A o |

[

2.2 SEDIMENT CONTROL BMPs:
T/P

[
[

Biodegradable Erosion Control Logs
Dewatering Controls

Inlet Protection

Rock Filter Dams/ Rock Check Dams
Sandbag Berms

Sediment Control Fence

Stabilized Construction Exit

Floating Turbidity Barrier

Vegetated Buffer Zones

Vegetated Filter Strips

Other: N/A

Other: N/A

Other: N/A

Other: N/A

X O

I e e Y B I |
e e

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Sediment control BMPs requiring design capacity calculations
(See SWP3 Attachment 1.3.):

T/P

[l [I Sediment Trap

[ Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area
1 3,600 cubic feet of storage per acre drained

LI L' Sedimentation Basin
! Not required (<10 acres disturbed)
Required (>10 acres) and implemented.

[ Calculated volume runoff from 2-year, 24-hour storm
for each acre of disturbed area

[1 3,600 cubic feet of storage per acre drained
T Required (>10 acres), but not feasible due to:

(1 Available area/Site geometry

[ Site slope/Drainage patterns

[1 Site soils/Geotechnical factors

['1 Public safety

0 Other: N/A

2.3 PERMANENT CONTROLS:

(Coordinate post-construction BMPs with appropriate TxDOT
maintenance sections.)

BMPs To Be Left In Place Post Construction:

Stationing

Type From To

2.4 OFFSITE VEHICLE TRACKING CONTROLS:

X Excess dirt/mud on road removed daily
_1 Haul roads dampened for dust control
71 Loaded haul trucks to be covered with tarpaulin

_| Stabilized construction exit
_| Daily street sweeping

_| Other: N/A
_| Other: N/A
_| Other: N/A
_| Other: N/A

2.5 POLLUTION PREVENTION MEASURES:
_1 Chemical Management

_1 Concrete and Materials Waste Management

1 Debris and Trash Management

"1 Dust Control

7 Sanitary Facilities

1 Other: N/A
1 Other: N/A
1 Other: N/A
_| Other: N/A

2.6 VEGETATED BUFFER ZONES:

Natural vegetated buffers shall be maintained as feasible to
protect adjacent surface waters. If vegetated natural buffer
zones are not feasible due to site geometry, the appropriate

additional sediment control measures have been incorporated
into this SWP3.

Stationing

Type From To

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

Refer to the Environmental Layout Sheets/ SWP3 Layout Sheets
located in Attachment 1.2 of this SWP3

2.7 ALLOWABLE NON-STORMWATER DISCHARGES:

X Fire hydrant flushings

X Irrigation drainage

X Pavement washwater (where spills or leaks have not occurred,
and detergents are not used)

X Potable water sources

X Springs

X Uncontaminated groundwater

X Water used to wash vehicles or control dust

X Other allowable non-stormwater discharges as allowed by
TPDES GP TXR150000.

2.8 DEWATERING:
Dewatering discharges of accumulated stormwater, groundwater,

and surface water including discharges from dewatering of
trenches, excavations, foundations, vaults, and other points of
accumulation are prohibited unless managed by appropriate
controls to prevent and minimize the offsite discharge of
sediment and other pollutants.

2.9 INSPECTIONS:

All disturbed areas and erosion and sediment control devices
shall be inspected at least once every seven (7) days.
Inspections shall be performed by TxDOT as indicated on the
Field Inspection and Maintenance Report Form 2118 and
retained in Attachment 2.3 of this SWP3.

2.10 MAINTENANCE:
Control measures shall be properly installed according to

specifications. If it is determined that a BMP or control
measure is not operating effectively, maintenance must be
accomplished as soon as possible and before the next
anticipated rain event, but in no case later than 7 calendar
days after being able to access the site. Maintenance shall be
performed by the Contractor as indicated on the Field
Inspection and Maintenance Report Form 2118 and retained
in Attachment 2.5 of this SWP3.

STORMWATER POLLUTION
PREVENTION PLAN (SWP3)
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CURB INLETS

8" DIAMETER LOGS

[TEM 506-6040 BIODEG EROSN CONT LOGS (INSTL) (8")
i, i, ik | cums ano i,
. CURB INLET . - GRATE INLET .

TEMPORARY EROSION CONTROL LOG.
INSERT ROD OR OTHER DEVICES IN OR UNDER
LOG AND AT ENDS TO KEEP LOG SECURE AT
INLET OPENING. USE 8" DIAMETER LOG.

MATERIAL REQUIREMENTS
FILL:

Use 1007% shredded mulch or other
non-compost biodegradable
material as fill for logs.

No compost or fines.

DO NOT USE MATERIAL WHICH
PROHIBITS WATER INFILTRATION,

LOG MESH:
Use mesh with /4" openings or
Mesh must al low water

also hold fill material

in place.

larger.
infiltration but

SEDIMENT BASIN & TRAP USAGE GUIDELINES

A sediment trap (erosion control log) may be used to filter
sediment out of runoff draining from an unstabilized area.

Trops: The drainage area for a sediment trap should not exceed
5 acres. The trap capacity should be 1800 CF/Acre (0.5" over

the drainage areaq).

Sediment traps should be placed in the following locations:
1. Within drainage ditches spaced as needed or min.
2. Immediately preceding ditch inlets
3. Just before the drainage enters a water course
4. Just before the drainage leaves the right of way

The trap should be cleaned when the capacity has been reduced
by '/ or the sediment has accumulated to a depth of 17,
whichever is less.

500’ on center

DROP INLETS AND OTHER LOCATIONS

ITEM 506-6041

2 FT MIN.

1 22 1

BIODEG EROSN CONT LOGS

TIGHTLY
OVERLAP ENDS

DROP INLET
USE 12" DIAMETER LOG

DROP_INLETS

STAKE SPACING
10 FEET MAXIMUM
OR AS NEEDED

i FLOW i .

ROADWAY EDGE

12" DIA.AAJ

EROSION A

12" DIA. EROSION
CONTROL LOG
STAKE

MULCH CRADLE
UNDER LOG

SECTION A-A

SLOPE TO ROADWAY EDGE

ﬁx\%WN%%WN%ﬁWN

STAKE SPACING
10 FEET MAXIMUM
OR AS NEEDED

12" DIA. EROSION
CONTROL LOG

o o
o °© o o o o o o
o o 0% ° o T FLOW o Jo % ® oo

o 00 ° o Y Y

ROADWAY EDGE

PLAN VIEW

STAKE

12" DIA. EROSION
CONTROL LOG

MULCH CRADLE

UNDER LOG
7\

1

N\
NININNINININ NN
mm%mm\

\
%%w

RS-

SECTION B-B
SLOPE AWAY FROM ROADWAY EDGE

DIAMETER LOGS

(INSTL) (12")

12" DIA.

PLAN VIEW

12" DIA. EROSION
CONTROL LOG

SECTION C-C

EROSION CONTROL LOG.
ONE LOG MINIMUM, MULTIPLE
LOGS MAY BE UTILIZED IF NEEDED.

STAKE ON DOWNHILL SIDE AT
MIDPOINT, ENDS, AND AS NEEDED.
5 FT MAXIMUM STAKE SPACING.

STAKE ON DOWNHILL SIDE AT

MIDPOINT,

DRAINAGE SWALE OR DITCH

DIRECTION
OF FLOW ¢

STAKE AND
SECURE ENDS

DIRECTION
OF FLOW

END OF LOG OVERLAP

ENDS, AND AS NEEDED.
5 FT MAXIMUM STAKE SPACING.

REQUIRED ITEMS:

o _ " DIAMETER MEASUREMENTS OF EROSION FIter STOGAA. DON o TxDot [k Txbot|[ow  Txbot [ o Txbot
ITEM 506-6040 BIODEG EROSN CONT LOGS (INSTL) «(8") LF CONTROL LOGS SPECIFIED IN PLANS Ora 2004 e AR =

e I[TEM 506-6041 BIODEG EROSN CONT LOGS C(INSTL) ((12") LF e s CEisIONS HU | 6 63

e [TEM 506-6043 BIODEG EROSN CONT LOGS (REMOVE) LF CALVESTON 5051 o3 ool < 3

MINIMUM
COMPACTED
DIAMETER

N wm

MINIMUM
COMPACTED
DIAMETER

Houston District

ECL-12

Ié" Texas Department of Transportation

EROSION CONTROL LOG

STD G-4A



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

\500_CADD\dgn\02 Plan Files\13 env\SH3 AND FM517\Standards\epic. dgn

ign

The use of this standard is governed by the "Texas Engineering Practice Act". No warranty of any kind is made by TxDOT for any purpose whatsoever.

TxDOT assumes no responsi

DISCLAIMER:

1s\TX\2021\D210131TX. 03\1_Des

jec

\_V-TPD\Pro

5/6/2024
A

DATE:
FILE

I. STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 [II. CULTURAL RESOURCES VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES
TPDES TXR 150000: Stormwater Discharge Permit or Construction General Permit General (applies to all projects):
required for projects with 1 or more acres disturbed soil. Projects with any Refer to TxDOT Standard Specifications in the event historical issues or Comply with the Hazard Communication Act (the Act) for personnel who will be working with
disturbed soil must protect for erosion and sedimentation in accordance with archeological artifacts are found during construction. Upon discovery of hazardous materials by conducting safety meetings prior to beginning construction and
Item 506. archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease making workers aware of potential hazards in the workplace. Ensure that all workers are

List MS4 Operator (s) that may receive discharges from this project. work in the immediote orea ond contoct the Engineer immediately. provided with personal protective equipment appropriate for any hazardous materials used.

They may need to be notified prior to construction activities. Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products

No Action Required D Required Action used on the project, which may include, but are not limited to the following categories:
1. Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
Action No. compounds or additives. Provide protected storage, off bare ground and covered, for
2. products which may be hazardous. Maintain product labelling as required by the Act.
No Action Required |:| Required Action 1. Maintain an adequate supply of on-site spill response materials, as indicated in the MSDS.
In the event of a spill, taoke actions to mitigate the spill as indicated in the MSDS,
Action No. 2. in accordance with safe work practices, and contact the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
1. Prevent stormwater pollution by controlling erosion and sedimentation in 3. of all product spills.
accordance with TPDES Permit TXR 150000
4. Contact the Engineer if any of the following are detected:
2. Comply with the SW3P and revise when necessary to control pollution or * Dead or distressed vegetation (not identified as normal)
required by the Engineer. * Trash piles, drums, canister, barrels, etc.
IV. VEGETATION RESOURCES ¥ Undesirable smells or odors
3. Post Construction Site Notice (CSN) with SW3P information on or near * Evidence of leaching or seepage of substances

Preserve native vegetation to the extent practical.

the site, accessible to the public and TCEQ, EPA or other inspectors. A ol . .
Contractor must adhere to Construction Specification Requirements Specs 162,

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

4. When Contractor project specific locations (PSL's) increase disturbed soil 164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
area to 5 acres or more, submit NOI to TCEQ and the Engineer. invasive species, beneficial landscaping, and tree/brush removal commitments. |:| Yes No
If "No", +then no further action is required.
II. WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER No Action Required [] Required Action If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.
ACT SECTIONS 401 AND 404 Are the results of the asbestos inspection positive (is asbestos present)?
USACE Permit required for filling, dredging, excavating or other work in any Action No. (] ves No
water bodies, rivers, creeks, streams, wetlands or wet areas. If "Yes", +then TxDOT must retain a DSHS licensed asbestos consultant to assist with

The Contractor must adhere to all of the terms and conditions associated with the notification, develop abatement/mitigation procedures, and perform management
the following permit(s): activities as necessary. The notification form to DSHS must be postmarked at least

2. 15 working days prior to scheduled demolition.
No Permit Required 3. If "No", then TxDOT is still required to notify DSHS 15 working days prior to any
|:| scheduled demolition.
Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or
wetlands of fected) a 4. In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordination between the Engineer and
|:| Notionwide Permit 14 - PCN Required (1/10 to <1/2 acre, 1/3 in tidal waters) asbestos consultant in order to minimize construction delays and subsequent claims.
[J individual 404 Permit Required V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES, Any other evidence indiooting possibie nozerdous moferiols or confominotion discovered
[] other Nationwide Permit Required: NWP= CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES on site. Hazardous Materials or Lontamindtion 1SSUeS Specitic 7o This Froject:
AND MIGRATORY BIRDS. . No Action Required |:| Required Action
Required Actions: List waters of the US permit applies to, location in project .
and check Best Management Practices planned to control erosion, sedimentation . . . . Action No.
and post-project TSS. No Action Required [J Required Action 1
1. Action No. »
2. 1. 3.
3 2 VII. OTHER ENVIRONMENTAL ISSUES
(includes regional issues such as Edwards Aquifer District, etc.)
4. 3.
No Action Required |:| Required Action
The elevation of the ordinary high water marks of any areas requiring work 4.
to be performed in the waters of the US requiring the use of a nationwide Action No.
permit can be found on the Bridge Layouts.
1.
) If any of the listed species are observed, cease work in the immediate areaq,
Best Management Practices: do not disturb species or habitat and contact the Engineer immediately. The 2.
Erosion Sedimentation Post-Construction TSS work‘moy not remove ocf:ve nests from brldges and other structures dl:.ll’lng
nesting season of the birds associated with the nests. [f caves or sinkholes 3. ' ® Design
[] Temporary Vegetation []silt Fence [] vegetative Filter Strips are discovered, cease work in the immediate area, and contact the Divis%on
Engineer immediately. 1 Standard
[] Blankets/Matting [] Rock Berm [[] Retention/Irrigation Systems 9! ' ' 4 l Texas Department of Transportation
[ Muleh [J Triangular Filter Dike [] Extended Detention Basin ENVIRONMENTAL PERMITS
. ?
Soddin Sand Bag Berm Constructed Wetlands
[ soading U o U Y LIST OF ABBREVIATIONS T T
Interceptor Swale Straw Bale Dike Wet Basin
D P D D BWP:  Best Management Practice SPCC:  Spill Prevention Control and Countermeasure I S SU E S A N D COMM I ME N S
[J piversion Dike [] Brush Berms [J erosion Control Compost CGP:  Construction General Permit SW3P:  Storm Water Pol lution Prevention Plan
. . . DSHS: Texas Depa-tment of State Health Services PCN:  Pre-Construction Notification E P I C
[J Erosion Control Compost [J Erosion Control Compost [JMulch Filter Berm ond Socks  |Frwa: Federal Highway Administration PSL:  Project Specific Location
. . . MOA:  Memorandum of Agreement TCEQ: Texas Commission on Envirommental Quality .
Mulch Filter Berm and Socks Mulch Filter Berm and Socks Compost Filter Berm and Socks
|:| i |:| i |:| o] l MOU:  Memorandum of Understanding TPDES: Texas Pollutant Discharge Elimination System FILE: epio.dan on TXD0T ‘CK: RC ow VP " AR
[] Compost Filter Berm and Socks [ ] Compost Filter Berm and Socks | Vegetation Lined Ditches Ms4: Municipal Separate Stormwater Sewer System TPWD:  Texas Parks and Wildlife Depa-tment
MBTA: Migratory Bird Treaty Act TxDOT: Texas Department of Transportation 5/6/2024 ©Txp0T: February 2015 CONT | sEcT 208 HIGHMAY
[[] stone Outlet Sediment Traps [ ] Sand Filter Systems NOT: Notice of Termination T8E:  Threatened ond Endangered Species T2rzezon oM 005103 120 SH 3
. . NWP:  Natiorwide Permit USACE: U.S. Army Corps of Engineers 05-07-14 ADDED NOTE SECTION 1V. DIST COUNTY SHEET NO.
[ Sediment Bosins [ rossy swales NOI: Notice of Intent USFWS: U.S. Fish ond Wildlife Service 5 AT SR ' [HOU|  GALVESTON 64
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