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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

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

Robbie J. Pugh, Contract Specialist IV
Phone: (713) 802-5571
Robbie. Pugh@txdot. gov

Arnold Trevino, Traffic Systems Supervisor
Phone: (713) 866-7101
Atrevinol(@txdot.gov

Questions may be submitted via the Letting Pre-Bid Q&A web page. This webpage can be
accessed from the Notice to Contractors dashboard located at the following Address:

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

All contractor questions will be reviewed by the Engineer. All questions and any corresponding
responses that are generated will be posted through the same Letting Pre-Bid Q& A web page.

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

This project will be managed by, and request for payment addressed to:

Mr. Arnold Trevino, Traffic Systems Supervisor
6810 Old Katy Road

Houston, Texas 77024

(713) 866-7101

This is a Routine Maintenance Non-Site Specific “Call-Out” contract.
Perform work as needed where directed.

TxDOT will supply Lead LED Curve Sign & LED Chevron; pertaining to [tem 6354-6001 &
Item 6354-6002.

NOTE: Work may be required at the various maintenance yards within Houston District.
Troubleshooting for this project will be incidental to the various bid Items.

Where directed, secure all loop lead-in, electrical, communication, pedestrian, or illumination
cable, with a lashed cable support. Lashed cable support will be of aluminum or stainless steel,
with a % inch width and 16-inch length.

General Notes Sheet A

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

Accessibility to the Houston Toll Roads will be the responsibility of the Contractor.
The Contractor is responsible for acquiring “E-Z Tag” for all vehicles requiring access to toll
road. Tolls incurred by the Contractor are incidental to the various bid items.

The following standard detail sheets are modified:
Modified Standards
Solar Power LED Chevron Sign Detail Page 83
A Pre-Construction conference will be arranged before operations begin on the contract.

Provide for the safe passage of traffic at all times. Plans, specifications, unusual conditions and
other pertinent items regarding the work will be discussed during the conference. This process
will be repeated throughout the term of the contract.

During the Pre-Construction meeting a begin work date will be determined.

After the conference between TxDOT and the Contractor, begin work within 48 hours after
notification.

The Contractor will begin call out work within the required time for each work order. Work
orders are expected to be completed per the contract plans within the number of days allowed for
each work order. All call out work orders will have a begin date and number of working days.
The Contractor will begin work within 48 hours of notification for routine call outs, unless
otherwise approved by the Engineer. Work will be completed within the required number of
working days. The Contractor will begin work within 4 hours of notification for emergency call
outs and complete within 48 hours, unless otherwise approved by the Engineer. Failure to begin
work within the required time and proceed to completion within the required time will result in
the assessment of liquidated damages.

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

All representatives and employees who will be involved with this contract either administratively
or in the actual performance of the field responsibilities are requested to attend this conference.

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

General Notes Sheet B
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Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

General: Site Management

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

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

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

Work days will be Monday through Friday except holidays, and may include weekend and/or
nights. The Contractor will request, in writing, permission to work holidays. Work days and
work hours will not change unless agreed upon in writing.

Survey damage, make a list of materials needed, and order necessary equipment to begin work
on the repairs within 48 hours after the first notification by the Department.

Install or repair damages according to the plans and specifications and as are necessary for a
complete and operating installation. Make repairs for notifications received on Friday at 9 a.m.,
on the following Monday.

An inspection of the completed system for compliance will be made before final acceptance.
Deficient work will not be accepted.

General: Roadway Illumination and Electrical:

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

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

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

General Notes Sheet C

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

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

General: Traffic Signals:

For traffic signal items, use materials from the Pre-Qualified Producers List (located at
http://www.dot.state.tx.us/GSD/purchasing/supps.htm) and the materials pre-qualified for
illumination and electrical items (located at http://ftp.dot.state.tx.us/pub/txdot-
info/cmd/mpl/riaes.pdf) as shown on the Department’s Material Producers List and the Roadway

[llumination and Electrical Supplies List. Check the latest links on the TxDOT website for these
lists. No substitutions will be allowed for materials found on these lists.

General: Traffic Control and Construction

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

Existing pavement markings removed or damaged by more than 20 ft. will be replaced with
temporary striping. Temporary striping shall be paint based unless otherwise directed by the
engineer. This work will be considered incidental to the item of work.

General: Utilities:

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

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

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

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

General Notes Sheet D
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Project Number: RMC 646143001 Sheet
County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

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.

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

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

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

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.

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

Item 5: Control of Work

Submit shop drawings electronically for the fabrication of items as documented in Table 1

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

Project Number: RMC 646143001 Sheet 3B
County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

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

688 Detectors Y Y N A SD

SS VIVDS System for Signals Y Y N T 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

T — Traffic Engineer

| Traffic Operations | HOU-TrfShpDrwes@txdot.gov |

TMS — Traffic Management System

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

Table 1
2014 Construction Specification Required Shop/Working Drawing Submittals — TxDOT Generated Plans
Spec Approval | Contractor/ Shop or
Item Submittal | Required | Fabricator - Workin
No.'s PrOdHES Required (%/N) P.E. Seal Re;:‘:;ng Drawing
Required (Note 1)
627 Treated Timber Poles hd Y N T SD
682 Vehicle and Pedestrian Signal Y Y N in SD
Heads
680 ln;tallation of Highway Traffic v v N T SD
Signals
684 Traffic Signal Cables M Y N T SD
685 Roadside Flashing Beacon Y b4 N T SD
Assemblies

General Notes Sheet E

Item 7: Legal Relations and Responsibilities

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

[f the work is on or in the vicinity of an at-grade railroad crossing, involves incidental work on
railroad right of way, or involves construction of a railroad grade separation structure, notify the
railroad company’s Division Engineer and the Department’s Project Engineer at least 30 days
before performing any work on the railroad right of way and make arrangements for railroad
flaggers unless otherwise shown in the contract. Obtain the required Railroad Right of Entry
Permit from the railroad company. Payment of applicable permit fees is the responsibility of the
Contractor. Acquiring the Railroad Right of Entry Permit is a lengthy process, allow sufficient
time for this.

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

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

Take measures to prevent the building of nests on any structures or trees within the project limits
throughout the duration of the construction if work / removal will be performed during the

General Notes Sheet F
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Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

nesting / breeding season. This can be accomplished by application of bird repellent gel, netting
by hand every 3 to 4 days, or any other non-threatening method approved by the Houston
District Environmental Section. Obtain this approval well in advance of the planned use.
Contact the Houston District Environmental Section at 713-802-5244. The cost of this work is
subsidiary to the various bid items.

This project is on a hurricane evacuation route. Provide at the pre-construction meeting a written
plan outlining procedures to suspend work, secure the job site, and safely handle traffic through
and across the project in the event of a hurricane evacuation.

During the hurricane season (June 1 through November 30), do not close any travel lanes except
when the Contractor can demonstrate that he/she can provide labor, equipment, material, a work
plan, and quality of work to satisfactorily return all lanes to an open, all-weather travel surface
within 3 days of receiving written or verbal notice but no later than 3 days before the predicted
hurricane landfall. Construction of temporary lanes to an all-weather surface will be paid for in
accordance with Article 9.7, “Payment for Extra Work and Force Account Method.”

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

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

Working days will be computed and charged based on a Calendar Day workweek in accordance
with Section 8.3.1.5.

The Lane Closure Assessment Fee is shown on the following table. 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 the lane closure or obstruction.

The Time increment for the Lane Closure Assessment fee for this project is one hour.

For Restricted Hours subject to Lane Assessment Fee refer to the Item, Barricades, Signs and
Traffic Handling.
Lane Closure Assessment Fee Table

Project Number: RMC 646143001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet

Control: 6461-43-001

BS 288B FRD $50.00
FM 517 $300.00
FM 518 $500.00
FM 521 $200.00
FM 522 $100.00
FM 523 $300.00
FM 524 $200.00
FM 528 $400.00
FM 655 $50.00
FM 865 $500.00
FM 1128 $200.00
FM 1301 $100.00
FM 1459 $200.00
FM 1462 $300.00
FM 1495 $200.00
FM 2004 $300.00
FM 2234 $500.00
FM 2403 $200.00
FM 2611 $100.00
FM 2852 $0.00
FM 2917 $100.00
FM 2918 $0.00

SH6 $500.00
SH 35 $500.00
SH35 FRD $300.00
SH 36 $400.00
SH 288 $2,000.00
SH 288 FRD $500.00
SH 332 $500.00
SL 274 $400.00
SS 419 $0.00
SS 273 $50.00
SS 28 $50.00

Roadway (Fort Bend County)

Lane Assessment Fee

Roadway (Brazoria County) Lane Assessment Fee
BS 35C $400.00
BS 35E $200.00
BS 288B ) $400.00

General Notes Sheet G

FM 359 $500.00
FM 360 $100.00
FM 361 $200.00

General Notes

Sheet H
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Project Number: RMC 646143001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet

Control: 6461-43-001

Project Number: RMC 646143001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet 3D

Control: 6461-43-001

FM 442 $100.00
FM 521 $500.00
FM 723 $500.00
FM 762 $500.00
FM 1092 $1,000.00
FM 1093 $500.00
FM 1093 FRD $400.00
FM 1236 $200.00
FM 1462 $200.00
FM 1463 $500.00
FM 1464 $500.00
FM 1489 $100.00
FM 1640 $500.00
FM 1875 $100.00
FM 1876 $400.00
FM 1952 $50.00
FM 1994 $100.00
FM 2218 $300.00
FM 2234 $500.00
FM 2759 $500.00
FM 2919 $50.00
FM 2977 $300.00
FM 3155 $200.00
FM 3345 $500.00
[H 10 $2,500.00
[H 10 FRD $500.00
[H 69 $4,500.00
IH 69 FRD $500.00
SL 540 $100.00
SL 541 $0.00
FS/LP 762 $300.00
SH 6 $1,500.00
SH 6 FRD $300.00
SH 36 $500.00
SH 99 $2,000.00
SH 99 FRD $500.00
SS 10 $300.00
SS 529 $200.00

US 59 $500.00
US 59 FRD $200.00
US 90 $300.00
US 90A $1,500.00
US 90A FRD $400.00
Roadway (Galveston County) Lane Assessment Fee
FM 188 $50.00
FM 270 $500.00
FM 517 $500.00
FM 518 $500.00
FM 519 $200.00
FM 528 $500.00
FM 646 $500.00
FM 1266 $200.00
FM 1764 $500.00
FM 1764 FRD $200.00
FM 1765 $400.00
FM 2004 $500.00
FM 2094 $500.00
FM 2351 $500.00
FM 3005 $500.00
FM 3436 $100.00
[H 45 $3,500.00
[H 45 FRD $400.00
SS/LP 197 $200.00
SH 3 $500.00
SH6 $500.00
SH 87 $500.00
SH 96 $500.00
SH 124 $100.00 [
SH 146 $1,000.00 |
SH 146 FRD $200.00 |
SH 168 $0.00
SH 275 $300.00
SS 342 $500.00
Roadway (Harris County) Lane Assessment Fee
BF 1960 A $500.00

General Notes

Sheet |

General Notes

Sheet J
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County: HARRIS, etc.

Highway: IH 610, etc.

Sheet

Control: 6461-43-001

Project Number: RMC 646143001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet

Control: 6461-43-001

SL 8 $4,500.00
SL 8 FRD $500.00
SHNASA $1,000.00
SH NASA FRD $300.00
SH 3 $500.00
SH6 $1,500.00
SH 6 FRD $500.00
SH 35 $500.00
SH 99 $2,500.00
SH99 FRD $500.00
SH 146 $2,000.00
SH 146 FRD $200.00
SH 225 $3,000.00
SH 225 FRD $400.00
SH 249 $3,000.00
SH 249 FRD $500.00
SH 288 $3,500.00
SH 288 FRD $500.00
SL 494 $300.00
SS5 $500.00
SS 5 FRD $100.00
SS 330 $1,000.00
SS 330 FRD $200.00
SS 501 $100.00
SS 261 $500.00
SS 527 $1,000.00
SS 527 FRD $300.00
SS 548 $1,000.00
US 90 $1,000.00
US 90 FRD $300.00
US 90A $2,000.00
US 90A FRD $200.00
US 290 $5,000.00
US 290 FRD $500.00

Roadway (Montgomery County)

Lane Assessment Fee

BS 146 D $100.00
BS 146 E $400.00
BS 249 B $500.00
BU 90U $500.00
BU 290 H $200.00
BU 290 L $200.00
FM 270 $1,000.00
FM 270 FRD $0.00
FM 521 $500.00
FM 525 $500.00
FM 526 $500.00
FM 528 $500.00
FM 529 $1,000.00
FM 865 $500.00
FM 1092 $500.00
FM 1093 $1,000.00
FM 1485 $300.00
FM 1488 $200.00
FM 1876 $400.00
FM 1942 $500.00
FM 1959 $500.00
FM 1960 $1,000.00
FM 1960 FRD $400.00
FM 2100 $500.00
FM 2100 FRD $50.00
FM 2351 $500.00
FM 2553 $200.00
FM 2920 $1,000.00
FM 2978 $500.00
FS 525 $300.00
IH 10 $7,500.00
IH 10 FRD $500.00
IH 45 $6,500.00
IH 45 FRD $1,000.00
IH 69 $6,500.00
IH 69 FRD $500.00
IH610 $7,000.00
IH610 FRD $1,500.00

BU 59L

$400.00

General Notes

Sheet K

FM 149

$300.00

General Notes

Sheet L
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Project Number: RMC 646143001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet

Control: 6461-43-001

Project Number: RMC 646143001 Sheet
County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

FM 1488 $300.00
FM 1489 $200.00
FM 1736 $50.00
FM 1774 $200.00
FM 1887 $100.00
FM 2855 $200.00
FM 2979 $0.00
FM 3318 $0.00
FM 3346 $100.00
IH 10 $1,500.00
IH 10 FRD $300.00
SH6 $500.00
SH 159 $300.00
US 90 $300.00
US 290 $1,000.00
US 290 FRD $200.00

FM 830 $300.00
FM 1097 $400.00
FM 1314 $500.00
FM 1375 $50.00
FM 1484 $300.00
FM 1485 $500.00
FM 1486 $200.00
FM 1488 $1,000.00
FM 1774 $400.00
FM 1791 $50.00
FM 2090 $400.00
FM 2432 $200.00
FM 2854 $300.00
FM 2978 $500.00
FM 3083 $500.00
IH 45 $5,500.00
IH 45 FRD $500.00
IH 69 $3,000.00
IH 69 FRD $500.00
SL 336 $500.00
SL 494 $400.00
SH 75 $400.00
SH 99 $1,000.00
SH 99 FRD $400.00
SH 105 $500.00
SH 242 $1,000.00
SH 242 FRD $200.00
SH 249 $400.00
SH 249 FRD $300.00
FS/SP 149 $200.00

Roadway (Waller County)

Lane Assessment Fee

BU 290H $300.00
FM 359 $300.00
FM 362 $200.00
FM 529 $200.00

FM 1098 $300.00

FM 1485 $100.00

General Notes

Sheet M

Item 104: Removing Concrete

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

Item 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 421: Hydraulic Cement Concrete

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

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

General Notes Sheet N
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

Item 500: Mobilization

This contract consists of Call-Out Mobilization for routine work and Emergency Mobilization
for any emergency or unexpected work.

The purpose of this Item is to move personnel, equipment, and supplies to and from the project
or vicinity of the project site to begin work or complete work on Contract [tems.

This contract will commence upon issuance of a work order by the Engineer. Subsequent work
orders will be issued for additional work to be accomplished during the contract.

Mobilization callout will coincide with the work order.
The mobilization “callout” work request may consist of one or more locations.

Failure to complete the mobilization callout work, or a work order within the number of working
days specified, will result in liquidated damages for each working day charged over the number
of working days specified.

The bonding company will be notified each time liquidated damages begin accruing.

Item 502: Barricades, Signs and Traffic Handling

Traffic Control under this project will be subsidiary to the various bid Items.

All lane closures are considered subsidiary to the Item.

Please note: Night and/or weekend work may be required for this project.

All work and materials furnished with this Item are subsidiary to the pertinent bid Items except:

e Emergency lane closures not associated with other contract work items and
performed as directed, will be payable under Item 500-6034.

e Truck mounted attenuators payable under Item 6185.
e Law enforcement personnel payable under force account.

Use a traffic control plan for handling traffic through the various phases of the project. 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.

Use shadow vehicles with Truck Mounted Attenuators (TMA) for lane closures and shoulder
closures.

General Notes Sheet O

Project Number: RMC 646143001 Sheet
County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

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

schedule:

One Lane Closure

(INCLUDES ALL ROADWAYS LISTED ON THE LANE CLOSURE
ASSESSMENT FEE TABLE, including US 59 - Fort Bend, IH 10 — Fort Bend,
IH 69 — Fort Bend, IH 10 - Harris, IH 45 - Harris, IH 69 — Harris, IH610 - Harris,
& IH 45 — Montgomery, & IH 69 - Montgomery)

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee

12:00 AM - 5:00 AM 3:00 PM -9:00 PM
Monday 9:00 AM - 3:00 PM

9:00 PM — 12:00 AM 5:00 AM -9:00 AM

12:00 AM -5:00 AM 3:00 PM -9:00 PM
Tuesday 9:00 AM - 3:00 PM

9:00 PM - 12:00 AM 5:00 AM -9:00 AM

12:00 AM -5:00 AM 3:00PM -9:00 PM
Wednesday | 9:00 AM-3:00 PM

9:00 PM - 12:00 AM 5:00 AM -9:00 AM

12:00 AM - 5:00 AM 3:00 PM -9:00 PM
Thursday 9:00 AM - 3:00 PM

9:00 PM - 12:00 AM 5:00AM -9:00 AM |

12:00 AM -5:00 AM 3:00PM -9:00PM
Friday 9:00 AM - 3:00 PM

9:00 PM - 12:00 AM 5:00 AM-9:00 AM

12:00 AM -5:00 AM 3:00 PM -9:00 AM
Saturday 9:00 AM - 3:00 PM

9:00 PM —12:00 AM 5:00 AM -9:00 PM

12:00 AM -5:00 AM 3:00PM -9:00 AM
Sunday 9:00 AM - 3:00 PM

9:00 PM - 12:00 AM 5:00 AM -9:00 PM

General Notes

Sheet P
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

Two Lane Closure
(INCLUDES ALL ROADWAYS LISTED ON THE LANE CLOSURE
ASSESSMENT FEE TABLE, including US 59 - Fort Bend, IH 10 — Fort Bend,
IH 69 — Fort Bend, IH 10 - Harris, IH 45 - Harris, IH 69 — Harris, IH610 - Harris,
& IH 45 - Montgomery, & IH 69 - Montgomery)

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee
Monday NONE 7:00 PM - 5:00 AM 5:00 AM -7 PM
Tuesday NONE 7:00 PM - 5:00 AM 5:00 AM -7 PM
Wednesday NONE 7:00 PM —5:00 AM 5:00 AM -7 PM
Thursday NONE 7:00 PM —5:00 AM 5:00 AM -7 PM
Friday NONE 7:00 PM - 5:00 AM 5:00 AM -7 PM
Saturday NONE 7:00 PM - 5:00 AM 5:00 AM -7 PM
Sunday NONE 7:00 PM —-5:00 AM 5:00 AM -7 PM

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

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

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

The number of peace officers and working hours will be determined in advance of the work and
approved by the Engineer.

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.

General Notes Sheet Q

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

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

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.

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

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

Installation and/or removal of Temporary Rumble Strips will be considered incidental to the
various bid Items.

Keep the delineation devices, signs, and pavement markings clean. This work is subsidiary to
the various bid items.

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

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

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

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.

General Notes Sheet R
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Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

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

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

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

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

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

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

Item 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.

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.”

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

General Notes Sheet S

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

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

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

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

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

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

Locate the underground utilities within the project limits. Provide the equipment necessary for
locating these utilities, locate, and mark them before starting any excavation work in the area.
This work is subsidiary to the various bid items. If the Contractor damages or cause damage to
any existing underground utilities, repair such damage at no cost to the Department.

Ensure the interconnection of new equipment to the existing system does not interfere with the
operation of the remaining system components. Ensure the system remains completely
operational between the hours of 6:00 a.m. Monday and 12:00 a.m. (midnight) Saturday.

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

Perform work to be done on cables during weekends only.

Provide Liquid-Tight Flexible Metal (LTFM) conduit if the plans refer to flexible metal conduit.
Do not use flexible metal conduit.

Unless otherwise shown on the plans, place conduit runs behind curbs at locations where curbs
exist.

Use schedule 80 PVC conduit to house conductor runs under paved riprap, roadway, or
driveways, unless otherwise shown on the plans. Use Rigid Metal Conduit (RMC) for exposed
conduit.

Before backfilling conduit trenches, place a detectable underground metalized mylar marking
tape above the conduit and concrete encasement. Imprint the marking tape with, “TxDOT
CONDUIT AND FIBER OPTIC CABLE SYSTEM. CALL (713) 802-5909 BEFORE
PROCEEDING” every 18 in. Supplying and installing the marking tapes is subsidiary to the
various bid items.

General Notes Sheet T
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Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

Conduit elbows and rigid metal extensions required when installing PVC conduit systems are
subsidiary to the various bid items.

Install a continuous bare or green insulated copper wire No. 8 AWG or larger in every conduit
throughout the electrical system in accordance with the Electrical Detail Standard Sheets, and the
latest edition of the NEC.

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

Item 620: Electrical Conductors

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

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

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse
holders as shown on the Department’s Construction Division (CST) material producers list.
Check the latest link on the Department website for this list. The category is “Roadway
[Ilumination 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 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.

General Notes Sheet U

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: [H 610, etc.

Item 624: Ground Boxes

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

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

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

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

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

Item 628: Electrical Services

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

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

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.

Furnish black housings for vehicle and pedestrian signals. Ensure the door and visor match the
mast arm and pedestrian pole color. Furnish black vehicle signal head back plates with 2 in.
retroreflective yellow borders.

Item 685: Roadside Flashing Beacon Assemblies

When shown on the plans, provide solar powered flasher controller assemblies in accordance
with Departmental Material Specifications DMS-11150, “Solar Power Flasher Controller
Assembly.”

When solar powered school zone signs are shown on the plans, provide solar powered flasher
controller assemblies capable of 24 hour operations.

General Notes Sheet V
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Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

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
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 mast arm pole assemblies a minimum of 4 ft. from the roadway curb or pavement edge.

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 688: Pedestrian Detectors and Vehicle Loop Detectors
Provide pedestrian push buttons a minimum of 2 in. diameter in the smallest dimension.

Install a rubber grommet or bushing between the push button assembly and the signal pole to
protect the conductors.

Provide a black tube loop detector wire as specified in the “International Municipal Signal
Association, Inc.” (IMSA) Specifications.

At intersections where a minimum of 10 ft. spacing between adjacent accessible pedestrian signal
units is not possible, provide each accessible pedestrian pushbutton with the following features:

a pushbutton locator tone, a tactile arrow, a speech walk message for the walking person
indication and a speech pushbutton information message.

General Notes Sheet W

Project Number: RMC 646143001 Sheet

County: HARRIS, etc. Control: 6461-43-001

Highway: IH 610, etc.

Install a rubber grommet or bushing between the push button assembly and the signal pole to
protect the conductors.

Install two set screws on vehicle signal head mounting hardware fittings.
Item 690: Maintenance of Traffic Signals

Provide all materials, except traffic signal poles, mast arms, signal controller cabinets, solar
flasher assemblies, and flasher cabinets. Provide all labor, tools, and equipment necessary for
completion of an operating signal installation and for completion of this contract. All materials
must be approved before they are incorporated into the work.

Electrical work performed by non-certified personnel, as defined in special provision to Item 8, is
not in accordance with the requirement of the contract and may be rejected as unsuitable for use
due to poor workmanship.

Grounding conductors that will share the same conduit, ground box, or structure will be bonded
together at every accessible point in accordance with the National Electrical Code.

Item 6004: Communication Cable

Jelly-fill each end of the communications cable that is exposed to elements during storage or
after installing.

Ensure each communication cable run is continuous without splices from controller to controller.

Assume responsibility for the signal carrying capability and performance of the cable. Install
each wire with a lightning protection device unless otherwise noted. Ground the cable in
accordance with the manufacturer’s recommendation.

Item 6058: Battery Back-up System for Signal Cabinets

Contractor will provide all materials for the replacement of the BBU System.

Perform the following work methods as directed;
o Test BBU System
o Check battery voltage
e Clean BBU Cabinet - Inside and out
o Replace BBU batteries, as directed.
e Complete PM Form (BBU Cabinet); Indicate the number of batteries replaced and battery
expiration date(s), place form in BBU cabinet after completion.
o Re-attach BBU battery temperature sensor
e Re-install sealant and duct seal
o Check function of tattle-tail lights

General Notes Sheet X
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e Lubricate piano hinges.
The work methods described above shall be paid for as one (1) BBU Preventive Maintenance.

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

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

Level 3 Compliant TMAs/TAs are required for this project.
Trailer Attenuators are allowed to be used on this project.

In addition to the shadow vehicles with TMAs/TAs that are specified as being required on the
TCP layout sheets for this project, provide additional shadow vehicles with TMAs/TAs as shown
on the TCP Standard sheets. The Contractor is responsible for determining if one or more of
these operations will be ongoing at the same time to determine the total number of TMAs/TAs
needed on the project.

Item 6306: Video Imaging Vehicle Detection System

[tem 6306-6012 VIVDS Cabling (Install Only) has been replaced with [tem 6306-6007 VIVDS
Cabling, with the contractor furnishing and installing.

Furnish the cable to operate the Video Imaging Vehicle Detection System (VIVDS) in
accordance with the manufacturer’s recommendations or purchase it from the same manufacturer
as the VIVDS equipment.

Supply VIVDS equipment that can process up to a maximum of 6 camera inputs per intersection.
Additional equipment to accommodate up to 6 camera inputs is subsidiary to the various bid
items. No extra compensation will be allowed for additional equipment needed to make the
VIVDS equipment fully operational under this [tem.

Detector zone videotaping for this project will not be required.
Item 6354: Dynamic LED Curve Warning System w/LED Advance Curve Warning Sign

[tem 6354-6001 Lead LED Curve Sign and Item 6354-6002 LED Chevron will be paid for as
INSTALL ONLY. TxDOT will supply this Item.

General Notes Sheet Y




Texas
Department
of Transportation

CONTROLLING PROJECT ID 6461-43-001

Estimate

DISTRICT Houston
HIGHWAY [H0610

& Quantity Sheet

COUNTY Harris

CONTROL SECTION JOB 6461-43-001
PROJECT ID A00206023
COUNTY Harris TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY IH0610
ALT BID CODE DESCRIPTION UNIT EST. FINAL
104-6001 REMOVING CONC (PAV) SY 6.000 6.000
416-6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 1.000 1.000
416-6034 DRILL SHAFT (TRF SIG POLE) (48 IN) LF 1.000 1.000
429-6009 CONC STR REPAIR (STANDARD) SF 10.000 10.000
500-6033 MOBILIZATION (CALLOUT) EA 24.000 24.000
500-6034 MOBILIZATION (EMERGENCY) EA 5.000 5.000
531-6002 CONC SIDEWALKS (5") SY 6.000 6.000
618-6013 CONDT (PVC) (SCH 40) (1/2") LF 100.000 100.000
618-6021 CONDT (PVC) (SCH 40) (1 1/2") LF 50.000 50.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 395.000 395.000
618-6029 CONDT (PVC) (SCH 40) (3") LF 119.000 119.000
618-6033 CONDT (PVC) (SCH 40) (4") LF 100.000 100.000
618-6047 CONDT (PVC) (SCH 80) (2") (BORE) LF 1,500.000 1,500.000
618-6064 | CONDT (RM) (1") LF 158.000 158.000
618-6068 CONDT (RM) (1 1/2") LF 1,000.000 1,000.000
618-6070 CONDT (RM) (2") LF 200.000 200.000
618-6071 CONDT (RM) (2") (BORE) LF 20.000 20.000
618-6074 | CONDT (RM) (3") LF 50.000 50.000
618-6078 CONDT (RM) (4") LF 300.000 300.000
620-6009 ELEC CONDR (NO.6) BARE LF 5,000.000 5,000.000
620-6010 ELEC CONDR (NO.6) INSULATED LF 15,000.000 15,000.000
620-6020 ELEC CONDR (NO.1/0) INSULATED LF 10.000 10.000
620-6022 ELEC CONDR (NO.2/0) INSULATED LF 10,500.000 10,500.000
621-6005 TRAY CABLE (4 CONDR) (12 AWG) LF 500.000 500.000
624-6010 GROUND BOX TY D (162922)W/APRON EA 50.000 50.000
625-6003 ZINC-COAT STL WIRE STRAND (3/8") LF 10,000.000 10,000.000
625-6004 | ZINC-COAT STL WIRE STRAND (5/16") LF 30,000.000 30,000.000
627-6002 TIMBER POLE (CL 2) 40 FT EA 10.000 10.000
627-6003 | TIMBER POLE (CL 2) 50 FT EA 10.000 10.000
627-6005 TIMBER POLE (CL 2) 35 FT EA 10.000 10.000
628-6002 REMOVE ELECTRICAL SERVICES EA 25.000 25.000
680-6001 INSTALL HWY TRF SIG (FLASH BEACON) EA 50.000 50.000
680-6004 REMOVING TRAFFIC SIGNALS EA 100.000 100.000
682-6015 VEH SIG SEC(12")LED(RED ARW)(LENS ONLY) EA 50.000 50.000
682-6018 PED SIG SEC (LED)(COUNTDOWN) EA 350.000 350.000
682-6020 PED SIG SEC (HOUSING ONLY) EA 250.000 250.000
682-6021 BACK PLATE (12")(1 SEC) EA 25.000 25.000
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Estimate & Quantity Sheet

CONTROLLING PROJECT ID 6461-43-001 DISTRICT Houston

HIGHWAY |H0610

CONTROL SECTION JOB 6461-43-001
PROJECT ID A00206023
COUNTY Harris TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY IH0610
ALT BID CODE DESCRIPTION UNIT EST. FINAL
682-6047 LOUVER (12") (ADJUSTABLE) EA 1.000 1.000
682-6048 | VEH SIG SEC (12")(LED)(YEL)(SOLAR) EA 75.000 75.000
682-6049 BACKPLATE W/REFL BRDR(4 SEC) EA 150.000 150.000
682-6050 BACKPLATE W/REFL BRDR(5 SEC) EA 150.000 150.000
682-6060 BACKPLATE W/REFL BRDR(3 SEC) EA 150.000 150.000
684-6007 | TRF SIG CBL (TY A)(12 AWG)(2 CONDR) LF 80,000.000 80,000.000
684-6009 | TRF SIG CBL (TY A)(12 AWG)(4 CONDR) LF 80,000.000 80,000.000
684-6012 | TRF SIG CBL (TY A)(12 AWG)(7 CONDR) LF 80,000.000 80,000.000
684-6028 | TRF SIG CBL (TY A)(14 AWG)(2 CONDR) LF 50,000.000 50,000.000
684-6079 | TRF SIG CBL (TY C)(12 AWG)(2 CONDR) LF 50,000.000 50,000.000
685-6003 REMOVE RDSD FLASH BEACON ASSEMBLY EA 45.000 45.000
685-6004 INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 65.000 65.000
686-6004 INS TRF SIG PL AM (S)LUM ARM(10') EA 15.000 15.000
686-6292 INS TRF SIG PL AM (MAST)(INSTALL ONLY) EA 2.000 2.000
686-6293 INS TRF SIG PL AM (STRAN)(INSTLL ONLY) EA 2.000 2.000
686-6294 INSTALL TSPA(S) (MAST DBL)(INSTL ONLY) EA 1.000 1.000
688-6001 PED DETECT PUSH BUTTON (APS) EA 70.000 70.000
688-6002 PED DETECT PUSH BUTTON (STANDARD) EA 50.000 50.000
688-6003 PED DETECTOR CONTROLLER UNIT EA 5.000 5.000
690-6009 REMOVAL OF CABLES LF 250,000.000 250,000.000
690-6020 INSTALL OF ELECTRICAL SERVICE EA 20.000 20.000
690-6027 REMOVAL OF SIGNAL RELATED SIGNS EA 150.000 150.000
690-6028 REPLACE OF SIGNAL RELATED SIGNS EA 250.000 250.000
690-6029 INSTALL OF SIGNAL RELATED SIGNS EA 50.000 50.000
690-6032 INSTALL OF PEDESTRIAN PUSH BUTTONS EA 150.000 150.000
690-6036 INSTALL OF FND FOR GROUND MNT CABINETS EA 2.000 2.000
690-6038 REMOVAL OF CONTROL CABINET(GRND MNT) EA 5.000 5.000
690-6040 INSTALL OF CONTROL CABINET(GRND MNT) EA 5.000 5.000
690-6046 INSTALL OF FLASHER CABINET EA 25.000 25.000
690-6071 INS OF TRF SIG PL FND (30" DRIL SHFT) LF 1.000 1.000
690-6072 INS OF TRF SIG PL FND (36" DRIL SHFT) LF 1.000 1.000
690-6073 INS OF TRF SIG PL FND (42" DRIL SHFT) LF 1.000 1.000
690-6074 INS OF TRF SIG PL FND (48" DRIL SHFT) LF 1.000 1.000
690-6078 INSTL DOWN GUY W/GUARD EA 30.000 30.000
690-6081 INSTL DOWN GUY AND ANCHOR W/GUARD EA 30.000 30.000
690-6087 INSTL PED POLE ASSM EA 100.000 100.000
690-6106 INSTALL OF FOUNDATION (PEDESTAL POLE) LF 1.000 1.000
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CONTROLLING PROJECT ID 6461-43-001

Estimate & Quantity Sheet

DISTRICT Houston
HIGHWAY [H0610

CONTROL SECTION JOB 6461-43-001
PROJECT ID A00206023
COUNTY Harris TOTAL EST. -ll—:cl)l\}}ll_-
HIGHWAY IH0610
ALT BID CODE DESCRIPTION UNIT EST. FINAL
690-6108 REPLACE ELEC SERV (TY D)(EXCLD POLE) EA 30.000 30.000
690-6111 REPL VEH SIG SEC (12")LED(GRN) EA 100.000 100.000
690-6112 REPL VEH SIG SEC (12")LED(GRN ARW) EA 50.000 50.000
690-6113 REPL VEH SIG SEC (12")LED(YEL) EA 100.000 100.000
690-6114 REPL VEH SIG SEC (12")LED(YEL ARW) EA 50.000 50.000
690-6115 REPL VEH SIG SEC (12")LED(RED) EA 100.000 100.000
690-6116 REPL VEH SIG SEC (12")LED(RED ARW) EA 50.000 50.000
690-6117 REPL VH SG SEC (12")LED(GRN U-TURN ARW) EA 50.000 50.000
690-6118 REPL VH SG SEC (12")LED(YEL U-TURN ARW) EA 50.000 50.000
690-6119 REPL VH SG SEC (12")LED(RED U-TURN ARW) EA 50.000 50.000
690-6120 | TRF SIG HD(REPL)(3SEC)(LED)W/BRKT BKPL EA 300.000 300.000
690-6121 TRF SIG HD(REPL)(4SEC)(LED)W/BRKT BKPL EA 150.000 150.000
690-6122 | TRF SIG HD(REPL)(5SEC)(LED)W/BRKT BKPL EA 15.000 15.000
690-6124 INSTALL PED POLE ASSM W/O FOUNDATION EA 50.000 50.000
690-6131 INSTALL BBU SYSTEM EA 20.000 20.000
690-6132 REMOVE BBU SYSTEM EA 4.000 4.000
690-6133 REPLACE BBU SYSTEM EA 2.000 2.000
690-6139 REPL VEH SIG TUNNEL VISOR (12") EA 1.000 1.000
690-6141 REPLACE BBU BATTERY EA 1.000 1.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 100.000 100.000
6000-6054 | REPLACE STEEL SERVICE POLE EA 5.000 5.000
6000-6109 | REPLACE PHOTOCELL EA 10.000 10.000
6000-6128 | INSTALL LUMINAIRE (LED) EA 25.000 25.000
6000-6156 | INST ALUMINUM CABLE STRAP EA 10,000.000 10,000.000
6000-6157 | REPL ALUMINUM CABLE STRAP EA 3,500.000 3,500.000
6004-6009 | COMM CABLE (AERIAL)(22 AWG)(25 PAIR) LF 3,000.000 3,000.000
6185-6002 | TMA (STATIONARY) DAY 150.000 150.000
6185-6005 | TMA (MOBILE OPERATION) DAY 35.000 35.000
6306-6007 | VIVDS CABLING LF 6,000.000 6,000.000
6354-6001 | LEAD LED CURVE SIGN EA 4.000 4.000
6354-6002 | LED CHEVRON EA 10.000 10.000
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9
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%" GAL. MESS.
STRAND (TYP.)

SERVICE ENTRANCE CABLE
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FIT APPROPRIATE CABLE
(CGB)

/4" GAL.MESS.

STRAND (TYP.) 7

MIN.

36"

od

\-LOCKING RING

(ALUM. PIPE) (TYP.)

BREAK-A-WAY TETHER
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|

T- FITTING WITH SET SCREW

b 2" MIN.
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" USUAL

THREADED

TEE (TYP.)
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©)

ROSETTE CAP
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\— POLYCARBONATE

SIGNAL HEAD

3%" GAL. MESS.
/ STRAND (TYP.)
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SERVICE ENTRANCE CABLE ] k
CORD CONNECTOR TO FIT 2 \LOCKING RING
APPROPRIATE CABLE (CGB) = (ALUM. PIPE) (TYP.)
1/4 * GAL.MESS. g (@/ BREAK-A-WAY TETHER
STRAND (TYP.)——~7 /—ASSEMBLY ®
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2" MIN. —Hs" USUAL
o« it THREADED
TEE (TYP.
SIGN,
R10-12 ‘
24" X 30"

T- FITTING WITH SET SCREW

O]
®
®

JUMPER TO SIGNAL HEAD NO. 2

\——POLYCARBONATE

SIGNAL HEAD

LEAD - IN CABLE FROM CONTROLLER TO SIGNAL HEAD NO.!

(ALUMINUM PIPE) OR CAST ALUMINUM SPAN WIRE CLAMP TO
ACCOMMODATE ADJUSTABLE HANGER BRACKET. SECURE CLEVIS PIN WITH
A WASHER (BOTH ENDS) AND HUMP BACK COTTER PIN. DRILL CLEVIS PIN
OPENINGS AND FIT WITH A SPLIT BUSHING. CLEVIS PIN, WASHER, COTTER
PIN, AND SPLIT BUSHING TO BE STAINLESS STEEL.

CAST ALUMINUM SPAN WIRE CLAMP AND FEMALE CLEVIS ADAPTER

)

ROSETTE CAP

—T0O CONTROLLER

%" GAL. ME
STRAND

(TYP.)

SS.

v

1 3¢ LOCKING RING
L #10 x 17 (ALUM. PIPE)
(;ESSGAL' HEX SCREW (TYP.)
-A- . SELF
CerhER || STRAND @)/ e | |
Agsgsgu (TYP.) (Typ.)
@_\E 2" MIN. - 6" JusuaL
HORIZONTAL
L1 S .—%/ TEE "BRACKET
ASSEMBLY

O,

DRIP LOOP

SIGNAL HEAD NO. I

SIGNAL HEAD NO.2

IW-3S, 12" LENS

_=—TO CONTROLLER

T- FITTING WITH SET SCREW

SERVICE ENTRANCE CABLE

CORD CONNECTOR TO

F1IT APPROPRIATE CABLE

(CGB)

SPAN WIRE HANGER ASSEMBLY

\- POLYCARBONATE

SIGNAL HEAD

24"

X 30"

SIGNAL HEAD 2

SIGNAL HEAD 1

i

HE

3%" GAL. MESS.
STRAND (TYP, )_\

©
.

/4" GAL. MESS. STRAND (TYP.)

DRIP LOOP (TYP.)

BREAK-A-WAY TETHER

ASSEMBLY

BREAK-A-WAY TETHER
ASSEMBLY

4 7

-]

Texas Department of Transportation

SIGNAL DETAILS/STANDARDS

SIGNAL HEAD SPAN
WIRE MOUNT DETAILS

Houston District

(4) INSTALL TETHER CABLE ON BACK SIDE OF PIPE OR ADJUSTABLE BRACKET. SHSI/ WMD I l
FILE: DNz K3 DW: CK:
(5) 1%" ALUM. PIPE (TYP.) OR ALUM. ADJUSTABLE HANGER BRACKET W/BREAKWAY TETHER ASSEMBLY SIGNAL HEAD 2 SIGNAL HEAD 1 [©x0r 20048 | ost Jreo wes prow— payen
REVISIONS HOU| © | RMC 6461-43-001 5
12-04
NOTE: BACKPLATES OMITTED FOR CLARITY 12" LENS 3W-IS, 12" LENS 0-12 COUNTY coNTRoL| SECT| 0B | niGHwAY
SW-IS, 27 LEN U HARRIS, etc. | 6461 | 43 | 001 [1-610, efc.
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

NOTE: SEE PLAN LAYOUT
CABINET AS PER CONTROLLER FOR CONDUIT ENTRANCES NCRETE
MANUF ACTURER AND SIZES CORER
CONDUIT
e ) r N AS REQUIRED X "X 450
[ | “/1//’CHAMFER
) |
3 o O : i -i—.—*——i—-—ﬁ—ﬁ‘—llffk[:}_—é’ﬂ”*’ — ;? A )
= =T ,
/2" g +T+ ot ' &
REINF.BAR o
\\' - 4 = K
li = (1L S « [ N
——GROUND TO TERMINAL STRIP —_| ki 1
i Y + =
72" g ANCHOR BOLTS _ e —] L S
REINF. BAR < ‘ (SEE NOTE NO. D ! ? = % y
Kg]
FE\S ; "X I"X 45° CHAMFER | GROUNDING L2 e A e i A s e
nalam 7 N 2" 7Lk + +—t 4+ +— A
a3 i — ig ///// vz"sfopgm k Eil I 1?ﬁtii- T;/jg"x 6"- NO. 6 REINF. MESH—~ :
O I e I L_ - _TO DRAN ‘“&{;ﬁ}JiET T I N
z i— <} . l
‘\g—/_\'/——uo_“l”l\oal*ﬁi/\/ —— Iglg\\- o n | Lo g Lo
RRNOG OO\ _p | R R | N SN R — T T T T T T 1 1T 1
le ]o = = | Z >y ZN Saee e Y )
GRAVEL DRAW-—ﬁ» = e GRAVEL DRAIN *_,fﬁi%i//////'ik' B . l 0
< o T o A B ’ " . "X "X 45
copper cLap I ! 3| CONCRETE APRON _ﬂ,u4Ar///////2ﬁ§f§7iigﬁéﬁ) | CHAMEER
GROUND ROD [ H4--——~ GROUND BOX L E
FRONT VIEW N - - (LESS CABINET )
FRONT VIEW CONDUIT AS REQUIRED .
SIDE_VIEW
NOTES:
1. 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. ’ 4 Houston Distrlct
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/SCFDIW. _
PAVEMENT SURFACE OR AS APPROVED BY THE ENGINEER. o 7577 R N R -
REVISIONS HOU| 6 | RMC 6461-43-001] 6
" amRDs, eve. 6461 [ 45 o0 [ooers

STO-M1




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

%" MIN. CcuTt
FOR LOOP WIRE —

%u
MIN.

///————‘PAVEMENT SURFACE

APPROVED SEALANT

5/8"
(AS DIRECTED BY ENGINEER)
PLACED IN 4™
EVERY 12" OF SAWCUT

FOAM BACKER ROD

SECTIONS FOR

NO. 14 AWG LOOP WIRE

SEE NOTE 4

LOOP SAW CUT CROSS-SECTION

% SAWCUTS IN BRIDGE DECKS ARE TYPICALLY

SHALL BE AS APPROVED BY ENGINEER

1" DEPTH MAXIMUM
SAWCUTS IN BRIDGE DECKS AND ACROSS EXPANSION JOINTS

GROUND

BOX——\\

URETHANE
FOAM

SEAL CONDUIT WITH
SEAL ING COMPOUND

) f %Z§?_— 4%&§?' 42\: =

N >

L——t \ 4, CaNa
SEE NOTE 3
SHIELDED 8?%LEEBDE?T
LEAD-IN CABLE CONDUIT APPROX. 45° BASE
IN CONDUIT AS AS REQ’D ANGLE
SPECIFIED ON PLAN
L FILL INSIDE
OF CONDULT
WITH LOOP SEALANT

TYPICAL LEAD IN CONFIGURATION

(WITHOUT CURBING)

GROUND URETHANE 4" MIN. OR AS

Box——j\\ FOjj;;7 SPECIFIED BY I

ENGINEER

/.'

SEAL CONDUIT WITH
SEALING COMPOUND

SAWCUT
///r_-WK?E
7 \

NOTES:

1. INSTALL THE LOOP WIRES IN THE SHORTEST TIME PRACTICAL,
NOT TO EXCEED 4 HOURS MAXIMUM AND SCHEDULE THIS WORK
DURING OFF- PEAK HOURS TO MINIMIZE DELAY TO VEHICLE
TRAFFIC.

2. CUT PAVEMENT WITH A CONCRETE SAW TO NEAT LINES AND
REMOVE LOOSE MATERIAL. ENSURE A CLEAN AND DRY CUT
WHEN PLACING THE SEALING COMPOUND.

3. TWIST LEAD-IN WIRES A MINIMUM OF FIVE TURNS PER FOOT
AND DO NOT DISTURB THEM AFTER THE LOOP HAS BEEN TUNED.
DO NOT TWIST LOOP WIRES IN SAW CUT.

4, SEAL WIRE PLACED IN THE SAW CUT BY FULLY ENCAPSULATING
IT IN A SEALANT ACCEPTABLE TO THE ENGINEER. SEALING
COMPOUND SHALL BE IN ACCORDANCE WITH DMS 6340.

5. INSTALL TWO-CONDUCTOR #14 SHIELDED CABLE FROM THE BASE
OF A STEEL POLE OR TOP OF A WOOD POLE TO THE CONTROLLER
OR AS APPROVED BY THE ENGINEER.

6. ENSURE CONNECTIONS ARE SOLDERED. SEAL SOLDER JOINT WITH
SCOTCH CAST OR OTHER METHOD ACCEPTABLE TO THE ENGINEER.

7. FURNISH #14 XHHW LOOP WIRE LOOSELY ENCASED IN A FLEXIBLE
VINYL OR PLASTIC TUBE. APPLY A WATERPROOF SEAL TO THE
ENDS OF THE VINYL OR PLASTIC TUBING ENCASING THE WIRE
IMMEDIATELY AFTER PLACING THE WIRE TO PREVENT MOISTURE
FROM ENTERING THE TUBE.

8. SECURE THE LOOP WIRE IN PLACE EVERY 2 FT. WITH SHORT
STRIPS OF RUBBER OR NEOPRENE FLEXIBLE TUBING OR
POLYETHYLENE FOAM SEALANT BACKER APPROXIMATELY 1 IN.

IN LENGTH. LEAVE STRIPS IN PLACE AND FILL THE SLOT WITH
LOOP SEALER.

9. INSTALL SAWCUT OF SUFFICIENT DEPTH TO PROVIDE FOR A
MINIMUM OF 1 IN. DEPTH OF SEALER OVER THE WIRE.

10.  INSTALL EACH LOOP DETECTOR LEAD-IN IN A SEPARATE SAWCUT
FROM THE DETECTOR TO THE EDGE OF ROADWAY. SEPARATE THE
SAW CUTS AT A MINIMUM OF & IN. INSTALL EACH LOOP DETECTOR
RUN IN A SEPARATE CONDUIT (SIZE AS REQUIRED) FROM THE EDGE
OF ROADWAY TO A GROUND BOX AS SHOWN ON THE PLAN LAYOUT.

11, PLACE LOOP WIRE IN A FLEXIBLE VINYL OR POLYETHYLENE
TUBING OF 0.184 IN. MINIMUM I.D., 0.031 IN. MINIMUM WALL
THICKNESS AND 0.26 IN. MAXIMUM O0.D., HAVING A SMOOTH BORE.
ENSURE THE TUBING DOES NOT ADHERE TO THE LOOP WIRE IN ANY
WAY. ENSURE TUBING IS CAPABLE OF RESISTING DETERIORATION
FROM OILS, SOLVENTS AND TEMPERATURES UP TO 212°F. ENSURE
TUBING IS HIGHLY ABRASION RESISTANT AND REMAINS FLEXIBLE
FROM -22°F TO 212°F

SEE NOTE 3 N e
SHIELDED CONDUIT — \
LEAD-IN CABLE AS REQ'D DRILLED TO BASE

IN CONDUIT AS FIT CONDUIT

NUMBER
TYPE TURNS OF
DET. Léﬁks LENGTH WIDTH WIRE
PULSE ! 6 FT.- 12 FT. 6 FT. 4
PULSE 2 I3 FT.-26 FT. | 6 FT. 3
PULSE 3 27 FT.-39 FT. | 6 FT. 2
PULSE 4 40 FT.-46 FT. | 6 FT. [
PRES-
ENCE | 40 FT. 6 FT. 2
‘////,- PAVEMENT EDGE -—«\\\\
PAVEMENT
GROUND JOINT
BOX
3’ MAX —» ‘L- :h 3'4—-// AN
(TYP) DIPOLE DIPOLE
LOOP LooP
[t 2V <:::>————-SEEDETAIL B
1 WA
6"MIN — SEE
DIRECTION |OF TRAFFIC DETAIL C
CONDULT l 1
AS SPECIFIED
NOTE:
ON PLAN LOOP TO BE CENTERED IN LANE.
MINIMUM SIZE TO BE 6'x 6.
PAVEMENT JOINT DETAILS
DIRECTION OF TRAFFIC
LEAD IN WIRE (TWISTED SEE NOTE 3)
; l - 3 FT MAX
v \\\\_ N
3 FT MAX — SENSING LOOP— //‘
EDGE OF PAVEMENT OR LANE LINE
SEE DETAIL B
TYPICAL LAYOUT OF DIPOLE LOOP
HOLD DOWN
— SEE NOTE 8
NOTE:

THE AREA REMOVED
SHALL BE THE SAME
DEPTH AS THE LOOP

OR LEAD-IN WIRE AND
SHALL BE BACKFILLED

WITH LOOP WIRE

PATH OF
LOOP WI

LOOP WIRES

3" SAW CUT

=& Texas Department of Transportation
“' Houston District

SIGNAL DETAILS/STANDARDS

SPECIFIED ON PLAN APPROX. 45" SEALANT HoLD DONN LOOP DETECTOR DETAILS
NGLE
FILL INSIDE SEE NOTE 8
OF CONDUIT ‘ LDD
WITH LOOP SEALANT PAVEMENT JOINT DETAIL B FiLE: oN: | ex: | ow: | cx:
TYPICAL LEAD IN CONFIGURATION (WITH CURBING) DETAIL C TYPICAL ALL FOUR CORNERS |©1x0or_2015 | otst jreo nes PROJECT NO. SHEET
I (DIPOLE LOOPS) wzomﬁswsmNs HOU| 6 RMC 6461-43-001 !
;;gg:g §gz%gxpg COUNTY CONTROL| SECT| JOB | HIGHWAY
HARRIS, etc. | 6461 | 43 | 001 |1-610, etc.

STD-M3




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

PLASTIC POLE CAP

DRILL POLE FOR WIRE ENTRY.
USE BUSHING OR RUBBER GROMMET
TO PROTECT CONDUCTORS.

16" PEDESTRIAN
SIGNAL HEAD
(WALK/WAIT)
(SYMBOL TYPE)

4

A
)

4 1/2" 0.D. X 10’ POLE

POLE BRACKET

16" PEDESTRIAN
SIGNAL HEAD
(WALK/WAIT)
(SYMBOL TYPE)

2" MIN.,
10 MAX,

-l

A " .w———ﬁ

POLE BRACKET

PUSH BUTTON

9" X 15" "PEDESTRIAN SIGN"
(SYMBOL TYPE) (R10-3e)

STENCIL, ETCH OR
EMBOSS MATERIAL
ALLOY HERE (ALUMINUM
PIPE ONLY)

_,_— THREADED CONNECTOR,

tl
tt

~ <
o
=
~ A
N BREAKAWAY
T on| eAse —=

A

ALL T-BASE THREADS
MUST BE ENGAGED
ONTO PIPE.

BREAKAWAY IN-LINE
FUSEHOLDERS

18" MIN.

TR

\CONDUIT AS REQUIRED

(SIZE AS SHOWN ON

NOTE:

LAYOUT SHEETS)

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

2" MAX. (FLUSH DESIRABLE)

HARDWARE DETAIL

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

VARIABLE
BOLT CIRCLE

9 1/2
2 /4 X 2

ALL RADIAL SECTIONS

NORMAL TO AXIS
i o (BOTH SIDES)
k — -ag————— 8" ( SCH. 40) PIPE

<L

VEW A-A

SRR

4 1/2" SHAFT DIAG.

TRANSFORMER BASE

15"H X 13 3/4 " X 13 374 "
Wi
3/8 *SLOT

~= " WIDE X 3/8 "NOTCH 70
INDICATE CONDUIT OPENING

PLATE FLAT_+ I/8 "WARP

L
\——— CONDUIT OPENING

2 5/8 "WIDE

SHAFT DIA.

13" DIA. HELIX (3/8"PLATE)

I 174 * DIA. X 12" LONG
(9" EXPOSED)

SCREW ANCHOR FOUNDATION DETAIL

é%?FTEmsDmmﬂmm#d”ﬁmquMMM
l Houston District

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS
FOR POLE MOUNTED
PEDESTRIAN SIGNALS

FILE: DN: [ CK: | DW: [ CK:
J© 1x00T 2007 DIST [FED REG PROJECT NO. SHEET
RevIsIons HOU| 6 | RMC 6461-43-001 8
04-05  11-08 02-15
05-05 01-14 COUNTY CONTROL| SECT| JOB |  HIGHWAY
03-07  07-14 HARRIS,etc. | 6461 | 43 | 001 | 1-610,etc.

STD-M4
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PLASTIC POLE CAP

DRILL POLE FOR WIRE ENTRY.
USE BUSHING OR RUBBER GROMMET
TO PROTECT CONDUCTORS.

.

4 1/2" 0.D. X 15’ \
< /—-FOLE BRACKETS \i

NOTE:

MOUNTING HEIGHT IN < | IW-45 I2"LENS
ACCORDANCE WITH THE LATEST -
EDITION OF THE TEXAS MUTCD < -] (RRe Yt~ G) "—\‘®
2 MIN.
10" MAX.
@ 16 PEDESTRIAN SIGNAL . .
HEAD (WALK/WAIT)
- (SYMBOL TYPE)
T : T :
[
[
@' @3/:- o
i gy "LEFT TURN
9"X15 1 "
"PEDESTRIAN POLE T D e SO SIGN
SIGN" (SYMBOL TYPE) BRACKET e (24"x307
. (R10-3e)
z - STENCIL, ETCH OR
z PUSH BUTTON EMBOSS MATERIAL
o Pt — ALLOY HERE (ALUMINUM
P Lo PIPE ONLY)
> <
. o THREADED CONNECTOR
LEFT TURN L P ALL T-BASE THREADS
SIONAL ION 5 & & MUST BE ENGAGED
(24"X30°) S ONTO PIPE.
15% 2" MAX. (FLUSH DESIRABLE) ™
¢ BREAKAWAY BASE
Y — ‘ Y -
EH T
I Iy
1 I
Iy I
] h
h 18" MIN. h
! Iy
\
BREAKAWAY IN-LINE AR
FUSE HOLDERS = ) =
CONDUIT AS REQUIRED
(SIZE AS SHOWN ON
LAYOUT SHEETS)
SIDE N FRONT P

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

4 1/2" SHAFT DIAG.

HARDWARE DETAIL

TRANSFORMER BASE

15°H X 13 3/4 " X 13 374 "
VARIABLE
BOLT CIRCLE
9 1/2 "-11"

2 74 "X 2 378 "SLOT

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

\}
)
&
5| ™ | PLATE FLAT_+ I/8 "WARP
ALL RADIAL SECTIONS > S
NORMAL TO AXIS N conouiT OPENNG
2 5/8 “WDE
o (BOTH SIDES)
Ls
p— — @ 8" { SCH. 40) PIPE
“GQ \ SHAFT DIA.
EW A-A N
13" DIA. HELIX (3/8" PLATE)

1 174 " DIA, X 12" LONG
(9" EXPOSED)

SCREW ANCHOR FOUNDATION DETAIL

=3 Texas Department of Transportation
I Houston District

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS FOR
POLE MOUNTED VEHICLE
AND PEDESTRIAN SIGNALS

CD/PM/PS

SEE STANDARD (RFBA - 13) FOR NOTES AND

NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS

FILE:

DN:

i CK:

[on

[o

J© 1xboT 2007

DIST

FED REG

PROJECT NO.

SHEET

REVISIONS

04-05 11-08 02-15
05-05 01-14
03-07 07-14

HOU

6

RMC 6461-43-001

9

COUNTY

CONTROL

SECT

Jos HIGHWAY

HARRIS, etc.| 6461

43

001]1-610,etfc.

STD-M5




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

PLASTIC POLE CAP 4 172" O.D. X 15°
DRILL POLE FOR WIRE ENTRY. \\:, / \ HARDWARE TO ATIACH BASE
USE BUSHING OR RUBBER GROMMET — i CARRIAGE BOLT
TO PROTECT CONDUCTORS.
POLE BRACKETS
_/ —\@ 4 1/2" SHAFT DIAG.
7\

——— IW-4S I2"LENS

(RR-t—Yet—G) —_—

HARDWARE DETAIL

TRANSFORMER BASE
15"H X 13 374 " X 13 374 "

2° MIN.
107 MAX.

VARIABLE
BOLT CIRCLE
9 /2 t-171"

OO

2 4 "x 2 3/8 “SLOT

e> A

VAVAVAVA

~* I* WIDE X 3/8 “NOTCH TO
INDICATE CONDUIT OPENING

| =

[} L EFT TURN SIGNAL" b
. SIGN (24" X 30" - Y

- | ———— MOUNTING HEIGHT IN AL RADIAL SECTIONS 5| X I~ PLATE FLAT_+ 1/8 " WARP
ACCORDANCE WITH THE LATEST i ] N

NORMAL TO AXIS CONDUIT OPENING

/ EDITION OF THE TEXAS MUTCD. g;gggéLhAigg?AER 2 /8 "WIDE

(BOTH SIDES)

L Lo ALLOY HERE {(ALUMINUM £
=8 PIPE ONLY) _ —p ¢ §" ( SCH. 40) PIPE
\ SHAFT DIA.
____— THREADED CONNECTOR, A \| A

13* DiA. HELIX (3/8"PLATE)

ALL T-BASE THREADS -
MUST BE ENGAGED VIEW A-A
ONTO PIPE. B
15" 2" MAX. (FLUSH DESIRABLE) BREAKAWAY BASE
+ 1 174 " DIA. X 12" LONG
\ . (9" EXPOSED)

I; ';
I b
| | SCREW _ANCHOR FOUNDATION DETAIL
h 18" MIN. h
! 1
l\\
\
BREAKAWAY IN-LINE M
FUSEHOL DERS N ) e/
CONDUIT AS REQUIRED
20k g S o i
FRONT
=3 Texas Department of Transportation
I Houston District
SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS FOR
POLE MOUNTED
NOTE: VEHICLE SIGNALS
CD/PM/VS
SEE STANDARD W’ FOR NOTES AND F@IL;:(D()T 2007 (:JNI:ST FED RIE:K' PR(‘)JZ::"{ NO. [ T SHEET
NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS S o N B T
307 0213 HARRIS,etc. | 6461 | 43 | 001|1-610,etc.

STD-M9



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

:] ATTACH WITH

(:::>‘,///- SLIPFITTER

OR REDUCER.

2’ MAX.

BEACON MOUNTING

4 -1/2" ALUMINU

PIPE

DETAIL

BREAKAWAY IN-LINE
FUSEHOLDERS

2" MAX. (FLUSH DESIRABLE)

15"

1\

-

24" MIN. _

N
::::i\\\\__ CONDUIT TO
FLASHER CABINET AND/OR

ELECTRICAL SERVICE
FRONT

(SIZE AS SHOWN ON
LAYOUT SHEETS)

NOTE:

BEACON

CLOSE NIPPLE

TEE FITTING
CLOSE NIPPLE

STENCIL, ETCH OR
EMBOSS MATERIAL

ALLOY HERE (ALUMINUM
PIPE ONLY)
THREADED CONNECTOR,

ALL T-BASE THREADS
ENGAGE ONTO PIPE.

BREAKAWAY BASE

12" BEACON

T

SIGN (AS REQUIRED —

‘r////”wELSEWHERE)
HARDWARE DETAIL

VARIABLE
BOLT CIRCLE
9 /2 "-17"

DRILL POLE FOR /4 "X 2 3/8 "SLOT

Ve

WIRE ENTRY USE 2
BUSHING OR RUBBER
GROMMET TO PROTECT
CONDUCTORS.
1 |

2
12" BEACON
A ALL RADIAL SECTIONS
NORMAL TO AXIS
= g .Lel
ot M
3 L )
5 A
K VIEW A-A
N VILW A°A
¥
A
zZ (9" EXPOSED)
-3
<
~N
Y

- N—CONDUIT

RFBA
SEE STANDARD (RFBA - |3) FOR NOTES AND Ig;: DOT 2007 DN; T ‘ - PRiO :':T 0. l T SHEET
NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS roon IS THOU| 6 R 6861 3-001 | 1
B [ el

1174 " DIA. X 12" LONG

HARDWARE TO ATTACH BASE
I* X 4" GRADE 5
CARRIAGE BOLT

4 172" SHAFT DIAG.

TRANSFORMER BASE
15"H X 13 374 " X 13 374 "

~* 1" WIDE X 3/8 "NOTCH TO
INDICATE CONDUIT OPENING

PLATE FLAT_+ 1/8 "WARP

~————— CONDUIT OPENING

2 5/8 “WIDE
(BOTH SIDES)

|t 8" ( SCH. 40} PIPE
SHAFT DIA,

13" DIA. HELIX {3/8"PLATE}

SCREW _ANCHOR FOUNDATION DETAIL

=3k Texas Department of Transportation
I Houston Dlstrict

SIGNAL DETAILS/STANDARDS
ROADSIDE FLASHING
BEACON ASSEMBLY

STD-M6



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

ATTACH WITH
SLIPFITTER
OR REDUCER.

“SCHOOL ZONE" SIGN
(WORD TYPE)

o

[ SCHOOL |
SREED
LIMIT

P
350
1
WHEN
FLASHING

2° MAX.

LU

BEACON MOUNTING

O

4-1/72" ALUMINUM
PIPE

DETAIL

BREAKAWAY [IN-LINE
FUSEHOLDERS

\\ 15" [:2" MAX. (FLUSH DESIRABLE)
A

24" MIN

et}

CONDUIT TO

FLASHER CABINET AND/OR
ELECTRICAL SERVICE
(SIZE AS SHOWN ON
LAYOUT SHEETS)

|

/1/
FRONT

NOTE:

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

BEACON

CLOSE NIPPLE

TEE FITTING
CLOSE NIPPLE

STENCIL, ETCH OR
EMBOSS MATERIAL
ALLOY HERE (ALUMINUM
PIPE ONLY)

THREADED CONNECTOR,
ALL T-BASE THREADS
ENGAGE ONTO PIPE.

BREAKAWAY BASE

BOLT-ON)

D

12" BEACON

g

SIGN (AS REQUIRED
ELSEWHERE)

DRILL POLE FOR
WIRE ENTRY USE

L] BUSHING OR RUBBER
GROMMET TO PROTECT
CONDUCTORS.

T

12" BEACON

-

(MIN.)

T oo"

MIN.

24"

— CONDUIT

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

4 1/2" SHAFT DIAG.

HARDWARE DETAIL

TRANSFORMER BASE

15"H X 13 374 ® X 13 374 "
VARIABLE
BOLT CIRCLE
9 1/2 "-17"

2 174 "X 2 3/8 "SLOT

= 1" WIDE X 3/8 "NOTCH TO
INDICATE CONDUIT OPENING

PLATE FLAT_+ 1/8 "WARP

v
\\\\~—————CONDUH OPENING

2 5/8 "WDE
(BOTH SIDES)

ALL RADIAL SECTIONS J

NORMAL TO AXIS
zm
b
"

L=
VIEW A-A

|-ag———— 8" { SCH. 40} PIPE
SHAFT DIA.

13" DIA, HELIX (3/8"PLATE)

11/4 * DIA, X 12" LONG
(3" EXPOSED)

SCREW ANCHOR FOUNDATION DETAIL

éé%?f’Tbxas Department of Transportation
l Houston Dlstrict

SIGNAL DETAILS/STANDARDS
ROADSIDE FLASHING
BEACON ASSEMBLY
"SCHOOL ZONE™

RF/BA/SZ
FILE: DN: ' (.4 l D¥: l CK:
O vx0oT 2007 DIST |FED REG PROJECT NO. SHEET
REVISIONS HOU| 6 RMC 6461-43-001 12
05-05 11-08
06-06 01-14 COUNTY CONTROL| SECT| JOB HIGHWAY
03-07 02-15 HARRIS,etc. | 6461 | 43 | 001 |1-610,etc.

STD-M7




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

PROPOSED
SIGNAL POLE
) PROP. CONCRETE
PROP. SIDEWAL K
— PROPOSED SIGNAL POLE
POLE FOUNDATION
NATURAL DITCH
TYPICAL GROUND e el s s s
/// WALKWAY “ ®
=

NN PROP. SHOULDER
AN, IR A

SIGNAL POLE

<::::>\\-// PROPOSED ¥;" PREFORMED PROP. CONCRETE

FIBER EXPANSION JOINT SIDEWALK (SEE PLAN VIEW)
/ SHOULDER
SECTION A-A

,

DITCH

4/ _Oll
MINIMUM

\_PROP. SIGNAL POLE —/

ROW
PLAN LAYOUT

PROPOSED
POLE FOUNDATION

——‘ﬁA

Texas Department of Transportation
PROPOSED ¥, " PREFORMED Hovston Distict
FIBER EXPANSION JOINT

SIGNAL DETAILS/STANDARDS
PEDESTRIAN WALKWAY

DETAILS
PLAN VIEW PWD

FILE: DN: [ ex: | ow: x:

(© TxDOT 2004 pisT FED REQ PROJECT KO SHEET
REVISTONS

1r 2008 HOU| 6 RMC 6461-43-001 13
COUNTY CONTROL] SECT | JOB HIGHWAY
HARRIS, etc. | 6461 | 43 | 001 [1-610, etc.

STD-M15




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

TYPICAL LOOP DETECTOR et ' | wpn
1 /—5'
PLA T _LAYOUT FOR DIA TERCHA I | .
YS 10 TH T ! ET : G1A LOOP DETECTOR | 30 9 !
! DETECTORS [ CIRCUIT =2 | m
g T, |
*  USE FOR LEFT TURN ONLY ! g5a Loop I ! [ 00"
T D L; 7>
3325 sﬁg;;aulggvSégégggéngogkgmrmragi ROAD : DETECTORS CIRCUIT =1A : 35 90’ . 100 !
wss LOOP PLACEMENT IS 5 FEET FROM STOP LINE ! EEEEE%_S - _glE_I;E_S[T_?'}I_B L qm
-5
. \ 240
- [=]
|r | 1 I ’b} ‘ = 40 1o’ 130°
S \sae FABLE A = SEE TABLE B wzzn
I i/
S21BIDET. CIR. =2B) I ; =
| o6 ‘ 290°
ARTERIAL SoiLx O1AMDET. ctz.*;zm-[z ; : 45 175 i 115°
P - i e e e e e — — — e+ e+ L o . e .
l e w22z
! 22 : xx z}esmnsr. CIR. =14) ¥OSLN
! | @SB(DET. CIR. =1B)
| /,_5,
T 7Y a CONTROLLER Y ' 350"
= [ 220° , 130"
SEE TABLE B | = : \ 50 +<
2 1 | | \-seE TaBLE A Wz
: ]
™ — J
l,—s a15°
55 ' 320" 95°
225 i 95°
24" STOP LINE 4 I Yz
@ =
N 475°
\\\\ \\\\\\ ! 375 100"
60 275° | 100°
<
5 15° |8 20° / 3 l
20’ /“5'
T__@ T_@ R 540
‘ ! 430 110’
18 65 320° , 110’
qzzzm Q
TABLE B s |
@)LOOP WIRE 70; IS 600 Ty = s DEPARTMENT OF TRANSPORTATION
PRESENCE DETECTORS 2 LOOP LEAD-IN TO CONTROLLER 350 -, 125 & oo
N N N
R TR LANE o oo son L SIGNAL DETAILS/STANDARDS
AND 4 T LOOP DETECTOR DETAILS
(MINOR STREET ONLY) CONNECTION wzm (6' x 20°) TABLE A PLACEMENT
6 X 6°) LOOP DETECTORS PLACEMENT S,
CONNECTION FOR ACCORDING TO APPROACH SPEED N.T.5. | 6 |[TEXAS|RMC 6461-43-001] 1-si0,ero.
— " REVISIONS | STAIE . COUNTY CONTROL|SECTION| JOB | SHEET
DETECTORS 24" STOP LINE (NOT TO SCALE) s, svcleei] 5 ot




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

VA

MULTIPLE CONDUIT HANGERS

RIES

24"X 24" 12"

JUNCTION BOX W/DRAIN (TYP.)

UNLESS OTHERWISE NOTED ON PLANS.

( TES) -~h)
cTB JUNCTION BOX TYP. SEE NOTES BRIDGE
(SEE PLANS FOR T
N\ ey larial / e s
| : & 7 \ \ I % CONDUIT PVC/CCE
e — A l_J__L_..LJ__L_LQ;,_L_l__I__I_J__L_l__I_L_;J__L_L_I.._L__J__J._Qé{__L_L_J_L...L__L_L_J\m)_u_._...__ S —— -
RIGID METAL CONDUIT «
SEE DETAIL "B*
SEE DETAIL "A" COLUMN {

24"
22

* QUANTITY & SIZE OF CONDUIT AS
SHOWN ON LAYOUTS

Jh_

ol
10"

o
pn

8
NEQPRENE

GASKET (TYP)

® ® ®@ ®

24"

24"x 12"x 12"

1" THICK NEOPRENE
FOAM INSULATION
AROUND CONDUIT (TYP.)

APPROACH PAVEMENT——\\

1

ACCESS DOOR TO BE CONSTRUCTED IN THE

BOTTOM OF THE JUNCTION BOX,
W/PIANO HINGE,

ABUTMENT,

'/¢* DIA. METAL ~:>5 \
SCREW WITH Ya" DIA. DRAIN HOLE

3"

6" l¢_y

JUNCTION BOX DETAIL

EXPANSION
DEVICE

BRIDGE SL:3)7
\ V4

N

L

STABILIZED BASE‘—~J///:

T

3" DIA. PVC/CCE CONDUIT

AN

3" PVC FEMALE ADAPTER

3" DIA. RMC

ABUTMENT

AND ORIENTED TO DROP
DOWN AND SWING TOWARD THE BRIDGE

Ya" DIA. DRAIN HOLE —

l///i7r-MULTIPLE CONDUIT

ATTACHED

TYPICAL CONDUIT INSTALLATION

DETAIL AT INTERSECTION OVERPASS

24"

20

T

|

/4" DIA. METAL—
SCREW WITH
NEOPRENE
GASKET (TYR)

\5\5

6"

N

20"
24"

M

Ve

ACCESS DOOR TO BE CONSTRUCTED IN
THE BOTTOM OF THE JUNCTION BOX,
ATTACHED W/PIANO HINGE AND

ORIENTED TO DROP DOWN AND SWING
TOWARD THE BRIDGE ABUTMENT.

4]
e

__ﬂ 6 6" 16" I‘"3"
P N
24"

ALL HOLES IN BOTH SIZES OF JUNCTION BOXES

ARE FOR 3"

24"X 24"X 12"

HANGER

24"X 24"X 12" JUNCTION BOX W/DRAIN
UNLESS OTHERWISE NOTED ON PLANS

DIA.

RMC (3.50" 0.D
AND SHALL BE ARRANGED AS SHOWN

)
ON DETAILS.

ROADWAY

JUNCTION BOX DETAIL

EXPANSION DEVICES

BRIDGE SLAB

4-3"

DIA.

RMC

PRESTRESSED BEAM

b

NOTES:

1.

MULTIPLE CONDUIT HANGER
(SEE NOTE 4)

JUNCTION BOXES WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE CONSIDERED
INCIDENTAL TO THE UNIT PRICE BID FOR THE ITEM, “"CONDT (RM) (3 IN),"
JUNCTION BOX SHALL BE GALVANIZED NEMA TYPE 4 WITH GASKETED SCREW COVER.

IN ADDITION TO THE TWO JUNCTION BOXES LOCATED AT THE BRIDGE ENDS,
ADDITIONAL JUNCTION BOXES SHALL BE LOCATED AS SHOWN ON THE LAYOUT SHEETS.

CONDUIT SHALL BE ATTACHED TO BRIDGE SLAB W/MULTIPLE CONDUIT HANGERS.
MULTIPLE CONDUIT HANGERS WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE
CONSIDERED INCIDENTAL TO THE UNIT PRICE BID FOR THE ITEM, "CONDT (RM)(3™)."

. CONTRACTOR SHALL USE ONLY ENGINEER APPROVED MULTIPLE CONDUIT HANGERS

SPACED NO MORE THAN 10’ -0".

CONTRACTOR SHALL USE MANUFACTURED INSULATED BUSHINGS AT ALL ENDS OF
THE CONDUIT.

EXPANSION DEVICES WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE CONSIDERED
INCIDENTAL TO THE UNIT PRICE BID FOR THE ITEM, “CONDT (RM) (3")." EXPANSION
DEVICES SHALL BE PLACED AT ALL BRIDGE EXPANSION JOINTS.

THE NUMBER AND SIZE OF CONDUIT MAY VARY FROM BRIDGE TO BRIDGE. MULTIPLE
CONDUIT HANGERS SHALL BE DESIGNED TO ACCOMMODATE THE GIVEN NUMBER OF
CONDUITS.

CONTRACTOR MAY VARY THE LOCATION AND SPACING OF CONDUIT THROUGH THE
ABUTMENT IN ORDER TO SECURE BETTER PLACEMENT OF CONDUIT UNDER BRIDGE
WITH APPROVAL OF THE ENGINEER.

. CONTRACTOR SHALL COORDINATE PLACEMENT OF CONCRETE ENCASED CONDULT

THROUGH REINFORCED VOLUME OR REINFORCED EARTH RETAINING WALL SECTION
TO INSURE THAT CONCRETE ENCASEMENT DOES NOT INTERFERE WITH REINFORCING

MESH.
MULTIPLE
CONDUIT
HANGER
Z

BRIDGE SLAB]

{

BRIDGE BEAM

BENT CAP — ™

BRIDGE COLUMN — v

LN

4-3" DIA.
SECTION A-A

RMC

éggg*' TEXAS DEPARTUENT OF TRANSPORTATION
HOUSTON DISTRICT

© 2008 TxDOT

SIGNAL DETAILS/STANDARDS
CONDUIT DETAILS
AT BRIDGE INSTALLATION

CD/BI (SHEET 1 OF 2}
24"X12"X12" JUNCTION BOX W/DRAIN
CEMENT STABILIZED BACKFILL UNLESS OTHERWISE NOTED ON PLANS. SCALE | pibine. | STATE PROJECT NO. HIGHWAY
- N.T.S. | 6 |TEXAS|RMC 6461-43-001 |[-610etd
npy DE TA I L A REVISIONS STATE COUNTY CONTROL|SECTION| JOB | SHEET
DISTRICT! NO..
6-2008 | HOU | HARRIS, etc.| 64611 43 loo1 15




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

GALV.

(TYP,

R. M.
E—CONDUIT

CONDUIT SUPPORT (TYP.)
(STAINLESS STEEL}

EXPANSION DEVICE W/
INTERNAL COPPER
GROUNDING STRAP
(CROUSE HINDS,

OR EQUAL)

APPLETON,

=l

W

-

EXPANSION DEVICE DETAIL

EXISTING BRIDGE SLAB

(FOR NEW SLAB CONSTRUCTION
SEE "CONCRETE INSERT
DETAIL".)

¥4* CONDUIT
SUPPORT HANGER ROD
(STAINLESS STEEL)

TOP SPACER——"] _<:ji:>
{—Y
3, 0.0, RMC (TYP,) — [

STEEL PLATE

2"x15"x Y4* THICK

}

INSTALL AT ALL OPEN JOINTS,
A3
LLOW

EACH END OF BRIDGE ABUTM
& BETWEEN BRIDGE BENTS,
FOR 8" MOVEMENT

12"

AT

¥«" DIA, x 5" LONG, MI
CONCRETE ANCHOR
KWIKBOLT, PARABOLT,
OR EQUAL (STAINLESS
STEEL)

EMBEDMENT AS PER
MANUFACTURERS
RECOMMENDATION.

LENGTH

%" DIA. CONC. ANCHOR STAINLESS STEEL
W/STAINLESS STEEL HEX NUT, FLAT WASHER

& LOCKWASHER

:’r‘BRlDGE BENT CAP, BRIDGE
COLUMN, OR ABUT.
§5xbu,7_,_ MALLEABLE IRON
CONDUIT CLAMP
z & CLAMP BACK
{GALV.)
Z AN
— BURR THREAD AFTER NUT
IS TIGHTENED
NOTE: CONDUIT CLAMP SPACING SHALL BE A MAXIMUM OF 5,
CONDUIT CLAMP DETAIL
N.
¥4 CONDUIT
SUPPORT HANGER
ROD (STAINLESS STEEL)

STAINLESS
STEEL

VARIES HEX NUT
STAINLESS
STEEL
LOCK WASHER
STAINLESS
STEEL
LOCK WASHER STAINLESS
" STEEL
HEX NUT
. 2" x 2"
6 Ya STEEL GALV. p— . 05" ¥:* DIA. x 10"
. - o R LONG GALV. BOLT
0.0, oY
Yo . ] N
% BN EN :
) < 2
I He B [
X mn N
C ] . B2d” 824"
1.5, T.0. BOLT
TOP SPACER BOTTOM SPACER
14 12" 0.D. RMC (TYP,)
- 4 " DIA. HOLE FOR
@ 4/_{30"0“ SPACER n /-5'.“ GALV. BOLT (TYP)
" . :
v v w rlo——s——=0lH
8 " 1Y 6 Ya" 6 Ya" /N
15" 15"

HANGER VARIES IN

LENGTH BUT DO

NOT ALLOW CONDUIT

TO HANG BELOW
BRIDGE BEAMS.

PLATE DETAIL

MULTIPLE CONDUIT SUPPORT HANGER & DETAILS

NOTE:

SUPPORT HANGER,

FOR APPROVAL PRIOR TO USING ON PROJECT.
MAXIMUM SPACING OF CONDUIT SUPPORT HANGERS 15 10°-0" C-C.

CONTRACTOR MAY USE COMMERCIALLY DESIGNED MULTIPLE CONDUIT
SUBMIT HANGER DETAILS TO THE ENGINEER

RE [NFORCED STEEL—]

BOTTOM OF BRIDGE SLAB>5 —INS

151 OR EQUAL.

ERT

%" DIA. OR %" DIA. GALVANIZED CAST INTO
BOTTOM OF BRIDGE SLAB ELCEN FIG.
GRINELL FIG.

61,

(TYP.)

CONCRETE INSERT DETAIL

EXISTING BRIDGE SLAB;7

%" DIA. x 3" LONG, MIN.
CONCRETE ANCHOR

%" DIA. LINKED
EYERODS WELDED
ELCEN FIG. 69D,

GRINNELL F1G.278X,
OR EQUAL STAINLESS
STEEL

ADJUSTABLE HANGER
BLOW-KNOX FIG.9
ELCEN FIG,13. OR
EQUAL STAINLESS
STEEL

R.M. CONDUIT

&>

KWIKBOLT, PARABOLT,
OR EQUAL (STAINLESS
STEEL)

EMBEDMENT AS PER
MANUFACTURERS
RECOMMENDAT ION.

SCREW THE THREADED
COUPLING STAINLESS
STEEL EYEROD A

MINIMUM OF
THREADED COUPL ING

1" INTO

(NEW) BRIDGE SLAB

OR SIDEWALK

ANCHOR IN BRIDGE"J/

%" CONC. ANCHOR

SLAB, ELCEN HANGER VARIES IN
F1G.61, GRINNELL LENGTH BUT DO
F1G.151, OR EQUAL NOT ALLOW CONDUIT

O]

TO HANG BELOW BRIDGE
BEAMS. SUBMIT HANGER
DETAILS TO THE ENGINEER

I-‘R.M.CONDUIT

SECTION A-A

LOCK NUT

R.M. CONDUIT

Yg" THICK X 1" WIDTH

SINGLE CONDUIT SUPPORT DETAIL

(MAXIMUM SPACING-10’-0")

FOR APPROVAL PRIOR TO
USING ON PROJECT.

jggggg"" TEXAS DEPARTHENT OF TRANSFORTATION

2008 TxDOT

HOUSTON DISTRICT

SIGNAL DETAILS/STANDARDS
CONDUIT HANGER DETAILS
AT BRIDGE INSTALLATION

CHD/BI
(CONDUIT SUPPORT HANGER} (SHEET 2 OF 2)
SCALE reo-n0- | sTATE PROJECT NO. HIGHWAY
N.T.S. 6 |TEXAS| RMC 6461-43-001} 1-610
REVISIONS |, TATE. COUNTY CONTROL|SECTION] JoB | SEET
6-2008 | HOU | HARRIS, etc.| 6461 43 001 16

AD-76-0




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

NOTES:
1. WRAP SIGNAL HEADS WITH DARK PLASTIC OR SUITABLE MATERIAL TO
CONCEAL THE SIGNAL FACES FROM THE TIME OF INSTALLATION UNTIL
PLACING INTO OPERATION.
, 2. INSTALL GROUNDING BUSHINGS ON THE ENDS OF UNDERGROUND RIGID
[ 10 METAL CONDUITS. GROUND AND BOND CONDUITS, POLES, AND CONTROLLERS
TO THE NEAREST GROUND ROD USING SOFT BARE NO. 6 COPPER WIRE.
MAST ARM LUMINAIRE 3. FURNISH HIGH STRENGTH GALVANIZED SPAN WIRE.
2" SCH 40 PIPE 4, FURNISH MINIMUM 2 SIGNAL HEADS PER APPROACH.
40’ OR 50° 2¥4" 0.D: [ 5.  FURNISH LEFT TURN SIGNAL HEAD WHEN REQUIRED.
WOOD POLE m 2'-3" MIN
l(-——-)} - 6. FOR TEMPORARY SIGNAL INSTALLATION, INSTALL A SEPARATE POWER
3'-0" MAX < SOQURCE, IF REQUIRED.
SEE CPA-12 FOR CLAMP-ON /-\ﬂ g"” 7 FOR TEMPORAR AL INS TION, INST MINAIRES ON
—}:E . Ol Y SIGNAL TALLA y STALL LU
FITTING ASSEMBLY DETALLS STEEL MAST ARM ASTM AS53 . 139 WOOD SIGNAL POLES, IF REQUIRED. CONSTRUCT STEEL UPSWEEP MAST ARM
GRADE A OR B OR A50I 7 & FOR WOOD POLE MOUNTING OF 2 IN. PIPE WITH SLIPFITTER MOUNTING OF
nio 2 THE LUMINAIRE.
%" (MIN.) THIMBLEYE BOLT ——_ * = R 5" X 2"MIN T
WITH ANGLEYE 16 . 8. FOR TEMPORARY SIGNAL INSTALLATION, COIL A SUFFICIENT LENGTH
-]_ OF SIGNAL CABLE ON THE SPAN WIRE FOR ADJUSTING SIGNAL HEADS
CRIMP TYPE DURING THE VARIOUS PHASES OF CONSTRUCTION,
;@"GALV. ELECTRICAL
MESSENGER STRAND CONNECTOR
(HIGH STRENGTH) 3% SAG
<— TO CONTROLLER \
G =
1207240 - e e I e %
VOLT SERVICE\ i~ - - 9
bl . THIMBLEYE BOLT
EE (54" MIN.)
(:—_—-: [ \ (:) < : ’_/
; cLaMP —>{] L METAL STRAP : :
3-#4XHHW AS REQUIRED
11/4" CONDUIT I Y ol ndl
~\
CABLE & CONDUIT FOR ‘ l ‘Fi‘: - E:“
NO. & ARMORED CABLE SAFETY LIGHTING ® ® @ @ ® @ @ ® @ @
METER————u | / SIGNAL HEAD NO.2 SIGNAL HEAD NO. |
' IW-4S, I2* LENS
SERVICE ENCLOSURE i
W/P.E.CONTROL \ IW-3S, 12° LEN
FLASHER
e~ CONTROLLER "LEFT TURN SIGNAL" SIGN
GALV. GUY =)
WIRE GUARD 5 o
13 3 >—
o S LEAD - IN CABLE FROM CONTROLLER
| =) TO SIGNAL HEAD NO. 1
3 MIN. TO 4’ MAX. o|S
. ol E (2 JUMPER TO SIGNAL HEAD NO.2
/i\ NI S
Y —-W ® NOTE: BACKPLATES OMITTED FOR CLARITY (F REQUIRED)
Vi COPPER l A o igNguns
/ GROUND Roo___ﬂ___,_‘__,l —=== EQUIRED =t Texas Department of Transportation
(%" X 89 I y 4 Houston District
7 | l
] B-10" SCREM | | SIGNAL DETAILS/STANDARDS
N / ANCHOR , l CONSTRUCTION DETAILS FOR
~L . TRAFFIC SIGNALS
(WOOD POLE)
v CD/TS/WP
NOTE: THE CONTRACTOR SHALL COIL ON THE SPAN WIRE FiLe: o [ [or: [
A SUFFICIENT LENGTH OF SIGNAL CABLE FOR ADJUSTING J© rxn0T 2008 DIST |FED REG PROJECT NO. SHEET
SIGNAL HEADS DURING THE VARIOUS PHASES OF CONSTRUCTION. | T HOU| 6 | RMC 6461-43-001 | 17
05-08 COUNTY CONTROL | SECT{ JOB HIGHWAY
8-12 HARRIS,etc. | 6461 | 43 | 001 |1-610, etc.
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oTro aTro
* STREET NAME

1. USE PELCO PARTS OR APPROVED EQUAL.
2. FURNISH HARDWARE FOR A COMPLETE INSTALLATION.

3. ATTACH THE 90s 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
3FT -0 IN. TO 6 FT.- O IN. REQUIRE 2 HANGERS. SIGNS
LARGER THAN 6 FT. - O IN. REQUIRE 3 HANGERS.

SIGN
MAST ARM ——\\\\\\\\\u>/
CLAMP KIT

ON HORIZONTAL C/L
AS REQUIRED BY
SIGN LENGTH. CLAMP KIT

ALUM. TuBE

%~ HOLES IN SIGN < T 'l

SICGNS (1°-6" o0 3'-0" [ong)

SIGN CLAMP SIGN LENGTH (L)  TUBE LENGTH (T) A
ALUMINUM TUBE con e o T
g . e
37-0" 34" 30" GUSSETED TUBE
CROSS SECTION
o 3 A | 3"
- L T
SIGN CLAMP DETAIL
( 4 - " .f r 4 - L L] n
c ]: T =i SIGN LENGTH (L)  TUBE LENGTH (T) A
o 36" 20" 12"
O 4 -0" 48" 14
< 4 -8" 52" 16"
Q 5¢-0" 58" 18
a 5 -6 64" 20"
| 6'-0" 70" 22"
+ 6 -6 76" 24"
3 7°-0" 82" 26"
; 7'-6" 88" 28"
T 8’-0" 24" 30° =4 Texas Department of Transportation
8 [ T ] I Hoeuston District
< - -
g SIGNS (8’-6" 10 10'-0" Lonq) SIGNAL DETAILS/STANDARDS
; A . a . é;;g . . o SIGN LENGTH (L) TUBE LENGTH (1) A B OVERHEAD STREET NAME SIGN
g L= = = e i = o 00" T MOUNTING DETAILS
0 .o, . o pan
g A'3"L———A‘>L———A———>J<—B———>L——A——>L—————A 3"Lv ?0' ?O" ; ;g 212 26" - OSTS/MDI - ] :
5 ~ L ™1 I©TxDOT 2004 DIST |FED REG| PROJECT NO. SHEET
- HOU| 6 RMC 6461-43-001 | 18
ﬂ T YP I QAL MAST ARM ilgN MwNT QE TA I_L_§ COUNTY CONTROL| SECT | JoB |  HIGHWAY
= HARRIS, etc. | 6461 | 43 | 001|1-610, etc.
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1.

NOTES FOR SPREAD SPECTRUM ANTENNAS
MOUNT ANTENNAS TO PROVIDE THE HIGHEST LEVEL OF RELIABILITY

BETWEEN SENDING AND RECEIVING UNITS.

PERFORM A PATH STUDY TO DETERMINE EXACT MOUNTING LOCATION OF

ANTENNAS BY RADIO SUPPLIER.

INSTALL ANTENNAS AS DETAILED OR AS DIRECTED BY THE SPREAD

SPECTRUM RADIO SUPPLIER.

FURNISH MOUNTING BRACKETS FOR ANTENNAS ATTACHED TO VERTICAL

PIPE AS RECOMMENDED BY SPREAD SPECTRUM RADIO SUPPLIER.

USE 3/4 IN. STAINLESS STEEL BANDING MATERIAL TO INSTALL ANTENNA

MOUNTS.

PROVIDE WATER TIGHT CABLE ENTRY AND EXIT POINTS

TRAFFIC SIGNAL MAST ARM AND/OR POLES.

FOR SPREAD SPECTRUM COAX OR HELIAX CABLE ATTACHED TO LUMINAIRE
ARM, PROVIDE METAL CABLE STRAP (ALUMINUM OR STAINLESS STEEL}, 3/4-IN

MINIMUM WIDTH AND TWO WRAPS AT 8 IN. MAXIMUM SPACING.

¥ 4 FT. PIPE EXTENSION WHEN

MOUNTED ON TRAFFIC SIGNAL
MAST ARM OR LUMINAIRE ARM.

%% ¥ IN. (MIN) STAINLESS

STEEL BANDING 2 PLACES MIN,

ENTRY INTO STEEL POLE
OR CONDUIT WEATHERHEAD
ON WOOD POLE

TWO SET SCREWS

A UNT BRACKET

2" GALVANIZED STEEL
MOUNTING PIPE
(4 LONG MINIMUM)

WELDED CAP

YAGI ANTENNA

1" GALVANIZED STEEL
MOUNTING PIPE
(5" LONG MINIMUM}

TWO FASTENERS
MINIMUM

TA

VERTICALLY

POLORIZED
[
I

SEE

PO

2" GALVANIZED STEEL
MOUNTING PIPE
(4" LONG MINIMUM)

NOTE 7

MAST ARM

jil/

K .
™

STEEL ~\
STRAIN OR
00D POLE 7

N x % %

AIRE AR T

YAGI ANTENNA

VERTICALLY

POLORIZED
o @000
'\/_tﬂJUULUU

STEEL STRAIN POLE
OR WOOD POLE

;;7/r——-* %
¥ GROUND ANTENNA MOUNT

TO STEEL STRUCTURE (TYP.)
OR #6 ARMORED

\\\\\\—‘CABLE ON WOOD POLE

\\\\\\—‘* * %

\\\\———COAX OR HELIAX CABLE TO RADIO
DRIP LOOP

MOUNT

TRAFFIC SIGNAL

WELDED CAP

T

YAGI ANTENNA
VERTICALLY
POLORIZED

¥ % USE WATER TIGHT
\\k_ CONNECTION
DRIP LOOP
MAST ARM MOUNT
YAGI ANTENNA
VERTICALLY
POLORIZED
N 2 I
g Ui Il

“\\\\\\\\__‘2" GALVANIZED STEEL
MOUNTING PIPE

(4" LONG MINIMUM}

=t Texas Department of Transportatlon
l Houston District

SIGNAL DETAILS/STANDARDS
SPREAD SPECTRUM RADIO
ANTENNA MOUNTING DETAILS

FILE: DNz [ CKs I Dw: l CK:

{©1x001 2010 DIST |FED REG PROJECT NO. SHEET
REVISIONS HOU| & RMC 6461-43-001 19

03/16/2006

09/2010 COUNTY CONTROL| SECT| JOB HIGHWAY

HARRIS, etc. | 6461 | 43 | 001]1H610, etc,

STD-M14
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7
& 3 <,
/\\6\ ] v
0’9({0(} | g | '\@
<Xy, | | X N
-4} ! <<‘3 éo
2 | S
\. | | [ // <(
N SPAN'WIRE
X U ———————US ¢¢ v JNNNE
- ' l l &
| .
|
l
I
|
|
[
|
!
|
I
Sam— |
w ! w
Y T
= | <
s = L
————— G HIGHWAY - — - — - — == = G HIGHWAY
=0 ! =
m l m
| ~
i
l
i
l
I
I
|
v l
'/ 45° [
v |
_______ @ e e o : @ e e e — —
~ SPAN | WIRE 2\
/s i N
§/>' | ! &y
¥ 7,
RRANS ! <<\\7/V/~
AN l ) l N =& Texas Department of Transportation
g ’ Houston District
o
SIGNAL DETAILS/STANDARDS
ANCHOR BOLT ORIENTATION
DETAILS
SD/IABOD |
E)L:;DOT 2004 ox;r FED REG] PROJECT NO. SHEET
REVISIONS HOU| 6 RMC 6461-43-001 20
HARRIS, etc, | 6461 | 43 | 001{1-610, etc.
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PLASTIC POLE CAP ARE TO ATTACH BASE
\\: 4 172" 0.D. X 10’ POLE Tﬁngq.. GRADE 5
DRILL POLE FOR WIRE ENTRY. — CARRIAGE BOLT

USE BUSHING OR RUBBER GROMMET
TO PROTECT CONDUCTORS.

o
o 4 1/2" SHAFT DIAG.
POLE BRACKET

LED COUNTDOWN
PEDESTRIAN MODULE

LED COUNTDOWN

PEDESTRIAN MODULE

HARDWARE DETAIL

‘]E’ TRANSFORMER BASE
15"H X 13 3/4 " X 13 374 "
' VARIABLE
2° MIN. BOLT CIRCLE
10’ MAX. 9 1/2 "-17"
] .

2> " WIDE X 3/8 “NOTCH TO
INDICATE CONDUIT OPENING

A 2 1lr4 *% 2 3/8 "SLOT
.1E.Ft£185 ] :_¢
\ A
&
POLE BRACKET \i

ACCESSIBLE PEDESTRIAN SIGNAL y
UNIT WITH PEDESTRIAN SIGN F2)
(SYMBOL TYPE) AND PUSH BUTTON ALL RADIAL SECTIONS P

PLATE FLAT_+ /8 "WARP

\—-——— CONDUIT OPENING

2 5/8 “WDE

4
y NORMAL TO AXIS
. STENCIL, ETCH OR
5 EMBOSS MATERIAL o {BOTH SIDES)
. = ALLOY HERE (ALUMINUM " ]
: PIPE ONLY) —f— \*“’ DI A
Y A
THREADED CONNECTOR ] _
; ALL T-BASE THREADS VIEW A-A
1 SREAKAWAY MUST BE ENGAGED
ONTO PIPE.
: | BASE ——mm “ DA, “PLAT
© 2" MAX. (FLUSH DESIRABLE) 4 DA X 12" LONG 13" DIA. HELIX (3/8" PLATE)
+ (9" EXPOSED)
Y \ . "

¥ SCREW ANCHOR FOUNDATION DETAIL

MIN,

7

3-1/2' 70 4

b 18" MIN.

BREAKAWAY IN-LINE
FUSEHOLDERS

CONDUIT AS REQUIRED
v e e
=3t Texas Department of Transportation
I Houston District
SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS

NOTE: FOR POLE MOUNTED
(APS) PEDESTRIAN SIGNALS

SEE STANDARD (RFBA - 13) FOR NOTES AND ng/ PM!(C{:PS){’D*S:

NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS [Om00r 2012 [oisr o] proueet wo.
ogora Y ISIONS HOU| 6 RMC 6461 -43-00! 21
o HARRIS,etc. | 6461 | 43 | 001]1-610,efec.

STD-M19
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PLASTIC POLE CAP 4 1/2% 0.D. X 15° i
DRILL POLE FOR WIRE ENTRY. \ HARDWARE 1O RTIACH BASE
USE BUSHING OR RUBBER GROMMET i CARRIAGE BOLT
TO PROTECT CONDUCTORS.
. /—POLE BRACKETS
L _\% 4 1/2" SHAFT DIAG.

HARDWARE DETAIL

&
o,
@ VARIABLE
O

MOUNT ING HEIGHT IN < | IW-45 I2"LENS
ACCORDANCE WITH THE LATEST -
EDITION OF THE TEXAS MUTCD < - | “”‘R“*"G’—\_

TRANSFORMER BASE
15"H X 13 374 " X 13 374 "

BOLT CIRCLE
9 12 "-17"

LED COUNTDOWN 2 174 "X 2 3/8 “SLOT
PEDESTRIAN MODULE

LED COUNTDOWN

/PEDESTR IAN MODULE

2' MIN.
10° MAX.

= I" WIDE X 3/8 “NOTCH TO
INDICATE CONDUIT OPENING

A &
POLE R N
ACCESSIBLE PEDESTRIAN SIGNAL BRACKET N PLATE FLAT_+ 1/8 "WARP
UNIT WITH PEDESTRIAN SIGN ALL RADIAL SECTIONS ;',, .

. (SYMBOL TYPE) AND PUSH BUTTON NORMAL TO AXIS CONDUIT OPENING
=z STENCIL, ETCH OR 2 §/8 “WIDE
= EMBOSS MATERIAL “ (BOTH SIDES)

o I ALLOY HERE (ALUMINUM [
~ Ve PIPE ONLY) i ] agg—————— 8" { SCH. 40} PIPE
~ 6::. \ SHAFT DIA.

\J A

31/2'TO 4

13" DIA. HELIX (3/8" PLATE)

—y

THREADED CONNECTOR,
ALL T-BASE THREADS VIEW A-A
- @ MUST BE ENGAGED -_—
* ONTO PIPE.
15" 2" MAX. (FLUSH DESIRABLE)
BREAKAWAY BASE 1174  DIA. X 12" LONG
y — * / (9" EXPOSED)

O
I

T ||
:i g SCREW ANCHOR FOUNDATION DETAIL
| |
:: 18" MIN. ::
| i
I
BREAKAWAY IN-LINE AR
FUSE HOLDERS e R R
CONDUIT AS REQUIRED
(SIZE AS SHOWN ON
SIDE LAYOUT SHEETS) FRONT
1 1

=t Texas Department of Transportation
l Houston Dlstrict

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS FOR
NOTE: POLE MOUNTED VEHICLE AND

(APS) PEDESTRIAN SIGNALS

CD/PMV/ (APS)PS

SEE STANDARD (RFBA - 13) FOR NOTES AND — T T =

NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILS [©rx0or 2012 [ oist reoneg eroueer wo.
oreraVIsIONS HOU| 6 RMC 6461-43-001 22
o HARRIS,etc. | 6461 | 43 | 001 |1-610, etc.

STD-M20
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8.
diagrommatic ond may be shifted to accommodate field conditions.

2. Provide new and unused moterials. Ensure that al! maotericls ond installations comply with
the applicable articles of the Nationol Electrical Code (NEC), TxDOT stondards and
specifications, National Electrical Monufacturers Association (NEMA), and are listed by
Underwriters Laboratories (UL} or o Nationally Recognized Testing Lab (NRTL). NRTLs such
as Conadian Standaord 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 9.
acceptable equal to o NEMA listed device. Acceptable devices may have both ¢ NEMA ond IEC
listing. Foulty faobrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Reploce or reinstal! rejected moterial or equipment at no
additional cost to the Department.

No warronty of ony

3. Miscellaoneous nuts, bolts ond hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is s in. or less in diameter.

4. Provide the following test equipment as required by the Engineer to confirm compliaonce with
the contract and the NEC: volimeter, ommeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10.
calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

TxDOT ossumes no responsibility for the conversion

of this stondaord to other formots or for incorrect results or domoges resulting from its use.

5. Install grounding as shown on the plans ond in accordance with the NEC. Ensure all metallic B.
conduits; metal poles; luminaires; ond 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.

6. When required by the Engineer, notify the Department in writing of materials from the
Moterial Producers List (MPL) intended for use on each project. Prequalified materials are
listed on the MPL on TxDOT’'s website under "Roadway [llumination and Etectrica! Supplies.™

s governed by the “Texos Engineering Proctice Act'.

Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
a flagt, high tensiie strength polyester fiber puil tape for pulling conductors through
the PVC conduit system. When galvonized steel RMC elbows are specifically called for in
the plans ond any portion of the RMC elbow is buried less than 18 in., ground the RMC
eibow by means of a grounding bushing on a rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in o minimum of 2 in. of
concrete. PVC extensions are alliowed 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 instalied internal
conductors according to Item 622 “Duct Cable." At the Contractor’s request ond with approval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 ond of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
and schedule as shown on the plons. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvonized steel RMC elbows as called for at all ground boxes and
foundations,

Use ftwo-hole straps when supporting 2 in. ond larger conduits. On electrical service poles,
properly sized stainiess steel or hot dipped galvanized one-hole standoff straps are allowed on
the service riser conduit.

CONSTRUCTION METHODS

Provide and install expaonsion joint conduit fittings on all structure-mounted conduits at
the structure’s exponsion joints to allow for movement of the conduit. In addition, provide
ond install expansion joint fittings on all continuous runs of galvanized stee! RMC conduit
externally exposed on structures such ds bridges at maximum infervals of 150 ff. When
requested by the project Engineer, supply maonufocturer’s specification sheet for expansion
joint conduit fittings. Repair or reploce expansion joint fittings that do not allow for

5
>
8
5
5 No substitutions will be allowed for materiols on this list, movement ot 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 a substitute
] CONDUIT for the required expansion conduit fittings.
i
._a A, MATERIALS 2. Space all conduit supports ot maximum intervals of 5 ft. Install conduit spacers when
of . attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options”
50 1. Provide conduit, junction boxes, fittings, ond hardware as per TxDOT Departmental Material on ED(2). Install condui+t support within 3 ft. of all enclosures and conduit terminations.
By Specification (DMS) 11030 “Conduit" and Item 618 "Conduit" of TxDOT's "Stondard Specifications
8« For Construction And Maintenance Of Highways, Streets, And Bridges, " lotest edition. Provide 3. Do not ottoch conduit supports directly to pre-stressed concrete beoms except as shown
B conduits |isted under [tem 618 on the MPL under "Roadway Illumination and Electrical Supplies.” specifically in the plans or as approved by the Engineer.
29 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 4, Unless otherwise shown on the plans, jaock or bore conduit placed beneath existing roadways,
2 (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfocing operation has begun. Backfill and
o systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneiing Pipe
653§ catlled for on polyvinyi chloride (PVC) systems, or Box" prior to installing conduit or duct cable to prevent bending of the conmnections.
w3
zgui 2. Provide galvanized steei RMC for all exposed conduits, uniess otherwise shown on the plans. 5. When plocing conduit in the sub-grade of new roadways, backfill all trenches with excavated
e Properly bond all metal conduits. material unless otherwise noted on the plans. When placing conduit in the sub-base of
3 e new roadways, backfil! all trenches with cement-stabilized base as per requirements of
o x 3. Unless otherwise shown on the plaons, provide junction boxes with o minimum size as shown in Items 110 "Excavation“, 400 "Excavation and Backfill for Structures”, 401 "Flowable
the following table, which opplies to the greatest number of conductors entering the box Backfili®, 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring,*
through one conduit with no more than four conduits per box. When o mixture of conductor
sizes is present, count the conductors as if oll are of the larger size. For situations 6. Provide and place warning tape approximately 10 in. above all trenched conduit as per I[tem 618.
not applicable to the table, size junction boxes in cccordance with NEC.
7. During construction, temporarily cop or plug open ends of all conduit and raceways immediately
after instailation to prevent entry of dirt, debris ond aonimals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
. - m n - n " - - -
! 10" x 10" x 4 12" x 12" x 4 167 x 167 x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
®2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 47 hubs or using boxes with threaded bosses. This inciudes surface mounted safety switches, meter
- . " u - " . " - cons, service enclosures, auxiliary enclosures ond junction boxes. Grounding bushings on water
=4 8" x8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not reguired.
6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4*
" " - - .. " " - - 9, Fit the ends of all PVC conduit ferminations with bushings or beil end fittings. Provide and
8 B x8 x4 8 x8 x4 8" x8" x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure ol? ponding jumpers ore the some size as the equipment
entering racewagys must have threoded entries or hubs identified for the infended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits, Secure required, if the duct extends the fulil length through the ccsing.
conduff within 3 ft. of the enclosure or within 18 in, of the enciosure if all ' ® Trafflc
conduit entries ore on the some side. Mechonically secure all junction boxes wifh 1t. At all electrical services, install o 6 AWG solid copper grounding eiectrode conductor. = Operations
an internal volume greater than 100 cu. inches. l Texas Department of Transportation s,a,,f,;’,d
. R R . R 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and & in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outliet boxes for from the bottom of the box. See the ground box detai! on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
gtuminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expondable foam, or by other methods approved by
R . . . . . the Engineer. Seal conduit immediately ofter completion of conductor installation and pull ELECTRICAL DETAILS
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as o permanent conduit sealant. Do not use silicone caulk as a
unless specifically required by the plon sheets. When EMT is colled for, provide conduit sealant.
junction boxes made from galvonized steel sheeting, listed ond opproved for outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14, File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in gccordance with the NEC. Provide junction boxes for IMC conduit systems thot meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to fouch up galvanized material EE[) (1)-14
. . . . . os allowed under Item 445 “"Galvenizing.® Do not paint non-galvanized material with a zinc rich
7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. e wd1-14. dgn o e [ow Tews
otherwise noted on the plans. 1007 october 2014 P papes = proe—
. REVISIONS 6461 | 43 001 1-610, etc.
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Conduit Spacer .-
(mounting shoe) Strut Type ____iﬁ#——Concrefe
Staintess steel ; Structure
R . . or hot dipped c
e € Girder | | € Girder— Bridge galvanized - | acn
o . Exponsion Anchors Conduit - Conduit Strap 3‘\\3 " .

e | | & Threaded Rod | | : : %" Stainless
sy ! H y..ﬁg.e ?;Ls el - +——— Concrete o steel expansion
»e f& : % N ?/ 8 “\\\i‘g g | £ \ 3 Structure = anchor. Anchor
9 : . . : depth 1" min.
g0 ] N | . -di = H o 7 » '
Lo | [ Rigid Metal : [ ZgTvgé?Eig = Stainless steel Conautr o EAR G
g [ . g Conduit (RMC)E : : malleable X expgnsion anchor: Conduit Mounting ——»| :

b : " . : ; i for conduit /3 Channel (B-line ST
886 Nl x Condui+ : : [ conduit strap v up to 1 Ya" use A ! v o
[ e ONAU T e, : : P 4 Kindorf, Unistrut ~97.C

» = Clamp ) | e——See "HANGER - 14" dia. onchor. H ~y=

b - : A TAIL® e 4 " . or equal) (Hot dip 2

x i SSEMBLY DETAIL : For conduits 1 Y2 galvanized) N

= | HoSel 5 to 2" use %" dia.

Attachment to concrete surfaces
See ED(1)B.2

I = =y N
i t_ : ?f ! gnc:l;gr.1 Anchor
.- " min.,
i Condut Mounting : .
g ! CONDUIT MOUNTING OPTIONS
1

TxDOT ossumes no respons

Min Min

e "SPAN" 6"
Varies i
F 1

<

wWing wall Expansion

Fitting
f__n____

e

CONDUIT HANGING DETAIL

//— Bridge Deck

CONDUIT MOUNTING CHANNEL

"SPAN" W
less thon 2’ 1 5%
2’-0" to 2'-6" 1 5"
>2'-6" to 3'-0" |1 5"

_ o _
1 %" | 12 Go. Nef=2 Yo"

%* Dia Min. |-
8/ u 8 . .
1 % 12 Ga. Expansion
2 Y 12 Ga. Anchor

X
X
X
X

Hex Nut, Split Lock

Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

Hex Nut

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

kind is mode by TxDOT for ony purpose whotsoever,

Channels with round or short slotted hole _
patterns are allowed, if the load carrying e
capacity is not reduced by more thon 15%,

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

DISCLAIMER:

Threaded Coupler Nut

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut

1. Use torque controlled mechonical expansion anchors that are approved for
use in cracked concrete by the International Code Council, Evaluation
Service (ICC-ES). The chosen anchor product shall have o designated
ICC-ES Evaluation Report number, and its approval status shall be
maintained on the ICC-ES website under Division 031600 for Concrete
Anchors.

Rigid Metal
//f_ Conduit (RMC)

%" Dia.
Threaded

Rod
Hex Nut, Split Lock 2. Uniess otherwise approved by the Engineer: do not use adhesive anchors;

Washer & Square or do not use expansion anchors that are not included in the ICC-ES aopproval
Oversized Cut Washer Iist; and do not use expansion anchors that are only approved for use in
uncracked concrete.

Conduit
Mount ing

Chcnnel-\\\

————————— 3. Use anchors monufactured with stainless steel exponsion wedges. Anchors
manufactured with carbon steel expansion wedges ore not allowed. Anchor
> bodies can be either zinc-ploted carbon steel or stainiess steel. For

application in marine environment, both the anchor body and expansion g' Opgfafggns

wedge shall be stainless steel.
I Texas Department of Transportation S’ig‘;,’ijgfd

ot
o

\\\~—Conduif

Mount ing
e Channel

Hex Nut, Split Lock 4, Install anchors as shown on the plans and in accordance with the anchor
wgsheg é F? ; ” ger manufacturer’'s published installation instructions. Arrange a field
@ os demonstration test to evaluote the procedures and ftools. The test shall

ﬁggx§$JMOmmdemeWM%rwwrmfwmmmgmmmsm ELECTRICAL DETA[LS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing CONDUI T SUPPORTS

deck strands or reinforcement. Install anchors to ensure a minimum effective
. : - ED(2)-14
6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete

embedment depth, (hef), as shown. Increase (Nef)as needed to ensure sufficient
breakout, and concrete pullout strengths gs determined by ACI 318 Appendix D) Jfi& ed2-14, dgn on TXDOT Jcxt TxDOT Jows TxDOT_Jexs TxDOT

HANGER ASSEMBLY DETAIL thread length for proper torqueing and tightening of anchors.
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Pef). No lateral loads shall be ©7x007 Octover 2014 F PR pro—

introduced after conduit installation. REVISIONS 6461 | 43 001 1-610, etc.

bisY COUNTY SHEET NO.
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION
1. Provide Type XHHW insulated conductors in accordance with Deparimental Material 12. Provide ond install g separate stranded equipment grounding conductor Seal between
25 Specification (DMS)11040 "Conductors” aond Item 620 "Electrical Conductors.™ Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
a conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC fo be the some size os the largest hot melt odhesive Heat Hot melt "C* clomp
5 under “Roadway I1lumingtion and Electrical Supplies" Item 620. Color code insuloted current carrying conductor contained in the conduit. Ensure all EGCs *g e. Tape to Shrink adhesive type connector
e conductors in conformance with the NEC. Identify grounded (neutrgl) conductors with gre bonded together ot every accessible location. For traffic signol g d P + end Tube tape
£8g white insulation. Identify grounding conductors (ground wires) with green insulation installations, provide o minimum size 8 AWG EGC. The EGC is paid for extend past en
geg 3 s : : of tubing by
008 or bare conductors. Identify ungrounded (hot) conductors with ony color insulgtion under Item 620. 7 . ‘o
C e except green, white, or gray. Keep color scheme consistent throughout the wiring Yo" to s
o+ u ', ’ . . .
s x system, ldentify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
29 color jacket. lIdentify electrical conductors 4 AWG ond larger by continuous color
5 jocket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical equipment in accordance with
ol least 6 in. of the conductor’s insulation with half lops of tape. the NEC orticle "Temporary Installations” ond Department standord sheets.
-
95& 2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide a ground foul+t circuit interrupter (GFCI) for power outlets for
Pt service equipment fo the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increose
.’-_’§5’, the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors at grade. GFCI moay be ony one of the insulotion
LG with a UL tisted connector in accordance with DMS 11040, Connect the grounding following: molded cord and plug set, receptocle, or circuit breaker type. diameter with
°o, electrode conductor to the concrete encased grounding electrode as shown in the hot melt
L4 plons. 3. Use listed wire nuts with factory opplied sealant for temporary wiring adhesive tape.
ggg . where approved. Tape to extend
L8 3. Where two or more circuits are present in one conduit or enclosure, permgnenfly 0051_' end of
a:g identify the conductors of each broanch circuit by attoching o non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure ,TU.ng.bX
2ab around both circuit conductors at each accessibie location. Provide tags with the splices are more than 10 ft+. above grade vertically and more than 5 ft. Ys" to Ya
28w two straps, large enough to indicote circuit number, letter, or other horizontally from any metal structure. Where installing temporary conductors
St identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
023 with a permanent marker. the vertical cliegrance to ground is at least 18 ft. when meagsured at the
Fhad lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
> . 4, Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. .
R split bolt connectors for spiicing as specified in DMS 11040. Use hot mel+ Compression Type
poL adhesive tape to fill the gop and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
+39 UL tisted gel~filled sr}sulofmg spl ice covers. Splicing moterials, insulating during the construction process in a timely manner and in conformance with
oL mo*l-el::gls, breokoycy dx§connecfs, splice covers, ond fuse holders ore the NEC.
DgL subsidiory to various bid items,
[T ]
g%t B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
>0 0
8.§,£, 1. Use only o flat, high tensile strength polyester fiber pull tgpe for pulling A. MATERIAL INFORMATION
w3y conductors through the conduit system. After installing conductors in conduit, Seal between Heat
- ,,g perform conductor puli test. If o conductor cannot be freely pulled, make any 1. Provide ond install a grounding electrode at electrical services. Provide conductors with Shrink
P58 needed glterations or repoirs ot no additional cost to the depgriment, Perform ground rods according to DMS 11040 and the plans. Larger diameter or longer not melt adhesive Hot melt Tube
- insulation resistonce tests in occordonce with Item 620. Coordingte with the length rods may be called for in some specific locations, see the individual tape. Tape to adhesive .
se¢ Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in extond past end tape Split bolt
5 . . ., . specific locations including electrical service, see individual plan sheets. of tubing by _\ /
w8o] 2+ Leave 2 ft. minimum, 3 ft. maximum length for eoch conductor up to the splice in Ve" to Yu"
- ground boxes. Leave 3 ft. minimum, 4 f+., maximum length of conductor in ground 8 4
E:E boxes when pulled through with no splice. Leave 1 ff. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
"ézg length of conductor at enclosures, weatherheods and pole bases. 1. Furnish guxiliary ground rods for lightning protection and imstall in soil,
&8“,8_ 3. Moke splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the pians. For ground rods instalied
‘g:’g"’ enclosures and use only listed compression or screw type pressure connectors, in concrete, ensure the connection of the conductor fo the ground rod is
Sene termina! blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For4gfound nl'odsfln§+gl led in
aFoE he$+ f"-‘r;?k f,_;?ing 8( Q?l'ffﬂgd ins“’!c“?qf§p! ic?ﬂ,c‘o;,l‘eri -fg grgvidg‘o soiil, ensure that the upper end is between 2 to in. below finished grade. Increase
w C watertight splice., Overlap conductor insulation wi eat shrink tubing a . . R : . p
5 %% minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not ploce ground rods in the some drilled hole as a timber pole. ‘g;gﬁez%"_*w?gr!: (‘j‘:’SU'g*"_"n.m
may not shrink sufficiently to provide a watertight seal around the individuatl . . . hot me !t adhesive h'f“e ?T wi
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of tace 1o protect 0h me '
insulation using hot melt adhesive tape to provide @ watertight seal between the rod. heg* shr?nk oo 2" Min 2" Min ?d es e gpea
the individual conductors and the heat shrink tubing. Ensure the fape extends . . eharp edaes . 3 ope To exfen
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap ond 4. Remove all non-conductive coatings such as concrete splatter from the rod p edg overiap over iap past end o
seal the ends of heat shrink tubing. Heat shrink tubing that oppears to have at the clamp location. ,*U,‘?'“Q,b!',
been burned, or overhected, is considered defective and must be replaced. . . . Ve" to Y
5. Route oll conductors as short and straight as E)OSSIDI? for connecfuon.fg
4, Size and install gel-filled insuloting splice covers according to lightning protection ground rods. When g bend is required, ensure a minimum
monufacturer’s specifications when used in place of heat shrink tubing. radius bend of four inches for fhese conductors. SPLICE OPTION 2
5. Wire nuts with foctory applied waterproof sealont may be used for 8 AWG or 6. Unless otherwise called for in the plans, protect grounding electrode Split Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metaliic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an Upr}th position to prevent the conductors with metal conduit, provide and install a grounding fype bushing
accumulotion of water. ond properly sized bonding jumper on each end of the metal conduift.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation ond jacketing material without
nicking the individual stronds of the conductor. Conductors with nicked individual
conductor stronds or removed stronds will be considered domaged. Snap- 1ock,
See through ® Trafflc
8. Replace conductors and cables that are domaged beyond repair or that faoil an mo | ded coeer molded clamp g’ Op?rlaz;lons
insulation resistonce test at no additional cost to the depariment. ITexas Department of Transportation SDta‘;rfigpd
9. Do not repair domaged conductors with duct tope, electrical tape, or wire nuts. Listed Screw Type
Use only approved splicing methods. Set Screw/Lug \th ge!-fi lled
10. Do not terminote more thon one conductor under a single connector, uniess the for making clzg\?Le‘rl’chng spiice
. y H
connector is rated for multiple conductors. Do not exceed the pressure connector’s connect ions ELECTR l CAL DE TA I LS
listing for maximum number and size of conductors allowed. { .
= CONDUCTORS
11. Install breakaway connectors on conductors bid under Item 620 whenever those ]
conductors pass through a breckaway support device. Follow manufacturer’s e _—
instructions when terminating conductors fo breakaoway connectors. Properly torque ED (3) = 1 4
threaded connections. Proper termingtions are critical to the safe operation of
breakaway devices., Trim waterproofing boots on bregkaway connectors to fit snugly FILE: ed3-14.dgn on_ TxDOT_[cx: TxDOT Jow TxDOT |[cxe TxDOT
around the conductor to ensure waterproof connection, Only one conductor may enter P T ©71x00T  October 2014 CONT | SECT 408 HIGKWAY
a single opening in o boot. Provide waterproof boots with the correct number of S L lCE OP ION 3 = SEvisTonS st61 | 43 o1 1-610, etc
g ggeg;}ga{s‘. ohegx: ﬁgtsed openings factory sealed. Use prequalified breckaway connectors Listed Screw Type pyves — pr—
g: HOU HARRIS, etc. 25
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No. 3
Reinforcing No. 3 Groun .
/s’reel Reinforcing bogu d t‘l_o_w GROUND BOXES
steel _\ (typ)

¢ ,’_ o :/: _______ e Class A SR _ e A. MATERIALS

2 " -~ NN 3 - .
:3 i 107 (+yp) \ ((:32:;9:: Ag:og) \\’/\”\’, 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
og | quire X Apron-Full accordance with Departmental Moterial Specification (DMS) 11070 “Ground Boxes" and
»E A | 10", Grounding Depth of box [tem 624 "Ground Boxes. "

5¢ I (-l-yp)l A bushing for e H

L2 I & RMC. Bell end | g : ; 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as listed on
g* &1 r-=-F= O CzHzZzZ31I= fitting for ) 3 9" Aggregate the Material Producers List (MPL) on the Deportment web site under "Roadwoy Iilumination
o6 i 4 PVC (4) FiIo(3) and Electrical Supplies,” It+em 624.
Z 4

Eal | : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.

- box

- I . .

5 _— | Conduit or 1l 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.

2 —t - ] duct cable €

s —_—————-- | B. CONSTRUCTION METHODS

H f 1. Remove all gravel and dir+ from conduit. Cap all conduits prior to placing oggregate

; ond setting ground box. Provide Grade 3 or 4 coarse oggregote as shown on Table 2 of

€ Item 302 “Aggregates for Surfoce Treatments.” Ensure oggregate bed is in place aond at

@ PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of

g aggregate.

7]

8 APRON FOR GROUND Box 2. Cast ground box oprons in place. Reinforcing steel moy be field bent. Ensure the depth
= of concrete for the apron extends from finished grade to the top of the aggregate bed
% under the box. Ground box aprons, including concrete ond 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

thot ground box walls do not interfere with the installction 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) Mointain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits ond ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings and bell end fittings can easily be instolled.
(3) Ploce aggregote under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5, Temporarily seal ail conduifs in the ground box unti! conductors are installed.

(4) Install a grounding bushing on the upper end of ail 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 ond puli 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 sealont.

7. Wnen a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with listed 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.

The use of this stondord is governed by the “Texas Engineering Proctice Act”,

kind gs mode by TxDOT for ony purpose whatsoever.
of this stondord to other formats or for incorrect results or domoges resulting from its use.

&
¥ GROUND BOX DIMENSIONS 9, If an existing ground box in the contract has a metal cover, bond the cover to the
3 equipment grounding conductor with a 3 ft. long stranded bonding jumper the some size
fa} as the grounding conductor. The bonding jumper is subsidiary to various bid items.
4 TYPE OUTSIDE DIMENSIONS (INCHES) verify existing ground boxes with metal covers are shown on the plans, with notes
e (Width x Length X Depth) fully describing the work required.
A 12 X 23 X 11 10. If other ground boxes with metal covers are within the project 1imits but are not part
of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be poid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tank ground type iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Yo
GROUND BOX COVER DIMENSIONS bolt with _ y e Trafflc
for head Dfﬁrlat’lons
. n
DIMENSIONS  (INCHES) 1 & Texas Department of Transportation | standard
TYPE — J K PN 1
H 1 g | K L | M NP i 1
i
A, B&E 23 Yal 23 |13 131 97 5 13
’ v ? f % ; f 2 For cover 1ogo —t ELECTRICAL DETAILS
cC&D 30 Vol 30 Val 1T Ve 1T Va 13 Vu| 6 Ya 1 3% 2 ond labeling
requirements. GROUND BOXES
PLAN VIEW END SIDE

ED(4)-14

on TxDOT cxs TxDOT [ows TxDOT |exs TxDOT

FILEs edd-14, d
GROUND Box COVER (© TxDOT_ October (21214 cont |seer 408 HIGHWUAY

oo REVISIONS 6461 1 43 001 {-610,etc.
: 3 DIsT COUNTY SHEET NO.
Q. HOU HARRIS, etc. 26
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ELECTRICAL SERVICES NOTES

1.Provide new moterials, Ensure installation and moterials comply with the applicable SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
provisions of the National Electrical Code (NEC) and Nof:ono! Electrical Manufacturers
Association (NEMA) staondords. Ensure motericl is Underwriters Laoboratories (UL) listed. |.Provide +hreaded hub for all conduit entries into the top of enclosure. 1.Field drill fionge-mounted remote operator handle if needed, to
e Provide and install electrical service conduits, conductors, disconnects, contactors, ensure handle is iockable in both the "On" and "Off" positions.
co circuit brecker paonels, ond branch circuit bregkers as shown on the Electrical Service s
G . . . oA . - 2.Type galvonized steel (GS) enclosures may be used for Type C panelboards
P Data chart in the plans. Faulty fabrication or poor workmanship in matericl, equipment, czg fgr Type D and T services that do ot use an enclosure mounted 2.When the utility compony provides a transformer Iarger than 50 KVA,
o9 or installation is justification for rejection. Where manufacturers provide warranties photocel ! or lighting contactor. Provide GS enclosures in accordonce with verify that the availoble foult current is less than the circuit
~E ond guarontees as o customary trode practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084, breaker’s ompere interrupting capacity (AIC) rating and provide
gg(i 2.p td tectrical . ; g ith Electrical Detoil tandard sheet documentation from the electric utility provider to the Engineer.
] rovide electrical services in accordance wi ectrical Details standord sheets . . :
o3 . . Yo Y S . 4 3.Provide aluminum (AL) ond stainless steel (SS) enclosures for Types A, C,
CC Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 . 5 1 11081, 11 11083, and 11084. Do
§¥2] “Electrical Services-Type A,” DMS 11082 "Electrical Services-Type C," DMS 11083 and D in,ogsordonce wiin DMS 11080, 11081, 11082, ’ PHOTOELECTRIC CONTROL
9_.‘3% “Etectrical Services-Type D,” DMS 11084 “"Electrical Services-Type T," DMS 11085 p ‘g ot |1 as listed on the MPL. Move, odjust, or shield the
"Electrical Services-Pedestal (PS)”, and [+em 628 "Electrical Services" of the - i s P nel res in accordance with ED(9) aond .Provide photocell o i . e ., 1 '
Fals Standard Specificotions. Provide electrical service types A, C, ond D, as iisted 4’gagv;?gageg§§+?loggrvégenéfsérgv?dgsgs peées?ol servicesI If GS is shown photocel | from stray or ambient night time 1ight to ensure proper
Ta on the Material Producers List (MPL) on the Department web site under “Roadway in the PS descripfi;e code, provide an AL enclosure. ) operation. Mount photocei! facing north when practical., Mount top
- € Il1tumination and Electrical Supplies,” Item 628. Provide other service types as ' of pole photocells as shown on Top Mounted Photocei! Detail.

detailed on the plans.

3.Provide all work, matericals, services, and ony incidentals needed to instaill 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 Iine extensions, connection charges, meter
charges, and other charges by the utility company "ro provide power to :rhe location * ELECTRICAL SERVICE DATA

TxDOT ossumes no responsi

of this stondord to other formats or for incorrect results or domoges result

with half laps of colored tape, when identifying conductors. Ensure each service
entronce conductor exits through a seporately bushed non-metallic opening in the
weatherhead. The lengths of the conductors outside the wegtherhead are to be

Kindorf, B-line
or equal)

are paid for in accordonce with [tem 628. Get approval for the costs associaoted - - -
with these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Pane tbd/ chncp Branch Qroncp KVA
with the utility provider to determine costs and requirements, ond coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switeh | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit Load
work as opproved. ID Number %*%Size | No./Size Amps | Pole/Amps Amps Amp Rating 1) Pole/Amps | Amps
5. The enclosure monufocturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 2407480 100(SS)AL(EISF (N 2" 3/82 100 2P/100 100 N/A Lighting NB 2P/40 26 28,1
keyed #2195 for all custom electricaol enclosures. Installing Contractor is to Lighting SB 2P/40 25
. provide Master Lock #2195 Type 2 with brass tumblers for "off the sheif” Under pass 1P/20 15
H enclosures. Moster Lock #2195 keys ond locks become property of the State.
§ Unless ofhgrwise approved, do not energize electrical service equipment until ;
@ focks ore instalied. NB Access 30 ELC SRV TY D 1207240 060 (NSISS(EITS(O) | 1 V4" 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
5 . . - inaires P/
2 6. Enclosures with external disconnects that de-energize all equipment inside the 30 Lumingi 2P/20 2
= enclosure do not need o dead front trim. Protect incoming line terminotions from cCTV tP/20 3
1 incidental contact as required by the NEC.
Q .
g 7.Wnhen galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP(0) 1 Y4" 3/86 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
a stainless steel may be used. Fiashing Beacon 2 1P/20 4
2 . P N . i H H + have
S 8.Provide wiring and electrical components rated for 75°C. Provide red, black * Example only, not for construction. All new electrical services mus
N and white colored XHHM service emrance comductors of minimum size 6 Amerioan electrical service data chart specific fto that service as shown in the plans. Standard 3-prong
é Wire Gouge (AWG). lIdentify size 6 AWG conductors by continuous color jacket. . . . . . . . . photocel |
Identify electrical conductors sized 4 AWG and larger by continuous color *¥% Verify service conduit size with utility. Size may change due fo utility meter receptacie Ve . .
bt jocket or by colored tape. Mark ot least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. Conduit mognf:ng
2 and photocel | channe! (Unistrut,
X
»
o
8
g
0

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

12 inches minimum, 18 inches moximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
- galvanized
& 9.All electrical service conduit ond conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X} XX (X) cast irom, t
= including the riser or the elbow below ground are subsidiary to the electrical T — - g or sand cast :
2L service. For on underground utility feed, ¢!l service conduit ond conductors ofter Schematic Type aluminum outiet 6 }: Mount Photocel !
e the elbow, including service conduif and conductors for the utility pole riser box with cover 6" to 8" measured
5% when furnished by the Contractor, will be paid for separotely. Service Voltage V / V . from the T°p1gf
. . e . . . the pole or
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . .
» in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating o RM to 20 feet above
conductor. Size the service entrance conduit a$ shown in the plons. Ensure 000 indicates main lug only/ Conduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size ags that shown Typically Type T N 1o provide %" or as 9|recfed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits e to 1" clearance by Engineer, and
a minimum of & inches underground ond then couple to the type and schedule of (SS)= Safety Switch Ahead of bet n ohoto- os allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility etween p utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
Meter-Check with Utitity

11.Use of Iiquidtight flexible metal conduit (LFMC) is allowed between the meter ond

service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enciosure Type Service
LFMC the some size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf”) Support
length., Strap LFMC wifEin 1 fooffofFagch end. LFMC less than 12 inches in tength SS= Stainless steel (Custom Enclosure) See MPL
need not be strapped. Each end of L must have o grounding bushing or be - B
terminated with o grounding fitting. The LFMC must contain a grounded (neutral) AL= Aluminum (Custom Enclosure)See L TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Protocel ! Mounting Location
required on all installed conductors, yith at least §ix inches of free conductor (E)= Inside Service/Enclosure Install conduit strap maximum 3 feet
movement demonstroted to the satisfaction of the Engineer. Mounted from box. 5 foot moximym spocing
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (LY= Lumingire mounted
(N) = None/No Photocell or
13.For all etectrical service enclosures listed under [tem 628 on the MPL, the UL 508 Lighting Contactor Required 5%%%5". Trafflc
enclosure maonufacturers will prepare and submit o schematic drawing unique to each  — O%%zg;gs
service. Before shipment to the job site, place the applicable Iominated schematic Service Support Type .
drawings and the lominated plan sheet showing the electrical service data chort GC= Gronite concrete ) ITexas Department of Transportation Standard
used to build the enclosure in the enclosure’s dota pocket., The installing contractor 0C= Other concrete
will copy ond lominate the actual project plon sheets detailing all equipment ond TP= Timber pole
branch circuits supplied by that service. Thg taminated plon gheefs are to be plaoced SP= Steel pole
in the service enclosure’s document pocket. Reduce 11 in, x 17 in, plon sheets to h
82 in. x 11 in. before laminating. If the installation differs from the pion SF= Steel frome . ELECTRICAL DE TAILS
sheets, the installing controctor is to rediine plan sheets before laminating. OT= Pole by others or paid
for separately SERV!CE NOTES & DATA
14, When providing an "Off The Shelf” Type D or Type T service, provide lominoted plan EX= Existing pole
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traoffic
11 in. x 17 in. plan sheets 10 8 /5 in. x 11 in before Iaminating. Deliver these signal pole
drowings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service ED (5) ‘ 4
enclosure that has no door pocket. [o— =
0= Overhead Service Feed ]
15.Do not instal!l conduit in the back wall of a service enclosure where it would from Utility FiLe: eds-14. dgn o TxDOT_Jcxs TxDOT ows TxDOT _[exs TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxD0T October 2014 CONT |SECT Jos HICHWAY
bushings on g!l metal conduits, and terminote bonding jumpers to grounding bus. from Utility — REVISTONS 6461 | 43 001 1-610, etc.
v Grounding bushings agre not required when the end of the metgl conduit is fitted pype Py SHEET 1O,
— with ¢ conduit secling hub or threcded boss, such as a meter base hub.
ac HOU HARRIS, etc, 21
TIE
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Red insulgtion or
//color code 6" length
of Line t or Line 2
conductors’ insulation

with red tape where

[+~ Red insulation or 120240
color code 6" length
of Line 1 or Line 2

§§ conductors’ insulation conductor exits the
w7 with red tape where L weatherhead. V.
og conductor exM /
25 . weatherhead. / White insutlagtion or ]
§°%8 Vi | V2 i color code 6" length |
Le- White insutation or —t ] = L of neutral conductors’
g+ o color code 6" length ! — ©) insulation with white \
o5 of neutral conductors’ ’ B | tape where conductor \
z- g Vi |vo insuigtion with white I__ — . —] J ! exits the weofherheod.\
o tope where conductor
T o I——- e s [ @ exits the weatherhead. e l
0'-.9 D D . o — ]
e . {4 - Two Photocell viewing | \1@ | I—
°c32 L] | windows not shown but 1. R
+3% c—t required when photoce! ! o o/ ™ [ Bonding [
se. is listed as enclosure - / jumper : et :
atg P mounted. Windows not SRS R St SRR ® @) | &) |
e i —-—-5—111—*—7—-'7111 L
Y oo @ required when photocel | [ | L V] ! '
.Eu,g / ‘ is listed as pole top Y4 . . | e " Y |
§§‘5 mounted. | @ - | | : ﬁ j:._ﬁ
- | | |
Q00
St | Eogp [ | . L L .
lnga ! 1 | )
gﬁ o [ 1 @I ] l i et [
v -TJ . 4 L .I . ' O l
Lo
[ R @ [::...::...OI"_"""—/ [ ‘ l . .
£ >4
QO . [— O J—
00 @ @ I
S‘g-‘-:- ]I_:S———-—* —————— - | | G N 4 G N
VEL e ] — : Grounding
gfe i l l Elec’rrodel 1
Sy e . v A\ 2 4
> [+] L =1
g8 [ o [®) .
w‘gi’ o X @ l Typical Typical
»Lag o ™ 120 / 240 Volit
e l & i l 120 vVolt v 4
DES ! by piy | Branch Circuit Braonch Circuit
g Do not bond o 2 bk — e — R i o B
%éé this bus to 1@ i 1 GN G = GN
BLE the enclosuret+{ ot 3 [ ll l g?ou?digg ll
-
280 ]| ' ectrode 44+ ¢ SCHEMATIC TYPE T
7o NG Typical Typical Typical
235 - X ool ihre GRS, g lam et 120/240 VOLTS - THREE WIRE
. . . . 1 1 i r
L056 Grounding Typical Branch Grounding Typical Branch Branch Circuit rredt Galvanized steel-"Buy Off The Shelf"
E9o+ Etectrode Circuits Electrode Circuit only. When required install photocel!
Zovn top of the pole or on luninaire only,
éf';'é no lighting contractor will be installed.
2 £ HEMAT TYP - T
=z ¥5 SCHEMATIC TYPE A SCHEMATIC TYPE C 152C0/E2M40 IVCOLTS - DTHRECEUSWIOF\??E
THREE WIRE THREE WIRE

SCHEMATIC LEGEND

1 Safety Switch (when required)

2 Meter (when required-verify with electric
utility provider)

3 | Service Assembly Enclosure

4 | Moin Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)
Auxiliary Enclosure

Control Station ("H-0-A" Switch) = - Trafgc
Photo Electric Control (enclosure- 3 perations
WIRING LEGEND mounted shown) I Texas Department of Transportation s’ig",’,ijgﬂd

Power Wiring

Power Distribution Terminc! Blocks

-~ — — — | Control Wiring Neutrol ?us . ELECTRICAL DE TAILS
—N— | Neutral Condustor 12 | Broneh Cireult Breoker o SERVICE ENCLOSURE

Equipment grounding conductor-clways

R S— required 13 | Separate Circuit Brecker Panelbocard AND NOTES

14 | Load Center

15 | Ground Bus ED(G) - ] 4

7
8
9 | Lighting Contactor
0
1

FILE: ed6-14.dgn ow: TxDOT [cx: TxDOT [ows TxDOT Jex: TxDOT
@©7TxDOT October 2014 coNT |sect Jo8 HIGHNAY
v e REVISIONS 6461 | 43 001 1-610, etc.
Eg DIsST COUNTY SHEET NO.
3 HOU HARRIS, efc, 78
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ron (A
H . Top of Y2 . 2 " TYP.
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) Wnite insulation 2" to 6" 22 d‘;eo(s;?:ce;gmizgges It wegfherhecd radius &
1.Provide steel pole and steel frome supports as per TxDOT Departmenta! Material Specification 0'; gg;ﬁ_’:o?"de 6 4" typ.d r?xc;] require the ] to be 2" t0 67,
(DMS) 11080 "Electrical Services.” Mount all equipment gnd conduit on 12 gauge galvanized gonduc*ror's 1 electrical service i 4" typical NOTE:
steel or stainless steel channel strut, 1 /s in. or 1 % in. wide by 1 in. up to 3 ¥ in C S S with S i 5o b Yo Ter il pelow the top
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel ond hardware to vertical &gsg 0*'0 where I than the 20" shown, /‘ of pole. All rough a
zs members as approved. Do not stack channeil. File smooth and paint field cut ends of all channel cor'\dﬁcfgleee:Hs RMC check with utility edges shall >
S with zinc-rich paint before installing. weatherhead. pefore installing. White insulation zsng:gund _
5% imi IEE ] or color code 6"
°2 2.Provide poles for overhead service with an eyebolt or similar fitting for oHochmem: of.fhe Red insulation . f neutral
26 H H i i ilit ider’s specifications " Point of o
t8s service drop to the poie in conformonce with the electric utility provider’'s sp . or color code 6 Point of - conductor” s brain hole
-} R . . length of Line 1 . insulation with for qgalv. AL
5E.] 3.Provide ang install galvonized ¥% in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of e ate arop white tape where 27 Bloces - .-Vz !
> x bolits for underground service supports. Provide and install galvanized 3.’4 in. x 56 in. x 4 in. conductor’s to fg g Og conductor exits Typ. l ] T
29 anchor bol+s for overhead service supports. Ensure opcho.r bolts hcv.e _3 in of fhreo'd, with . insulation with weatherhead. iy . I — ;{5 .
>‘§ 3% in. to 3%, in. of the exposed anchor bolt projecting above finished foundotion. Provide red tape where ; Conduit support Y " 16
xe and install leveling nuts for all anchor bolts. conductor exi’rg spacing, 3'max ey Red insulation
-0 the weatherhead. from the ends or color code 6"
23-?_ 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack and 5° in between length of Line 1 POLE TOP PLATE
sag listed mechonical connectors rated for embedment in concrete. See Inset B. length, 12" min., —Service unless otherwise or Line 2
-;ég . . . O 18" max. Enclosure <called for by the conductor’s
gav 5.Furnish and install rigid metallic ells in oll steel pole ond steel frome foundations for a — GFility. I Tneulotion with 24" Diometer
Lveo conduits entering the service from underground. Meter Inset A red taope where grill shaft
028 . . \ . " ) conductor exits 1Y
,Eo,g 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety channe Service the weatherhead. . {
ﬂ“’§° unobstructed concrete cover. Switch /brcckef or Enclosure Conductor slack Conduit
gab ‘s . o tength, 12" min.
8ol 7.0ril1 and tap steel poles and frames for ', in. X 13 UNC tank ground fitting. For steel pole service = ofher arrangement 18" max. ' g 8"
2oy supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. . approved by e
m§3 Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B the Eng:cneer. Meter JR A
ek conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible o (Klngor?, <]
XL from the enclosure to the tonk ground fitting. For steel frome service supports, provud? and install . Ur_\:§ rut, 2
T.n tank ground fitting on steel frome post. Install service grounding elecfrode.conducfof in a non-metallic 20 B :Te)or
253 conduit or tubing from the enclosure to the steei frame post. Connect electrical sefvuce grounding - equal, 1 -
£35 electrode conductor to the fank ground fitting. See steel frame and steel pole details and Inset A for x N —c . nse
o g more information. Size service entrance conduit and bronch circuit conduit as shown in the plans. For % o= 2 SRR
g*é" underground conduit runs from the electrical service, extend RMC from the service enclosure to on RMC e E— o 1= / AAAAA
05:0: elbow, ond then connect the schedule type ond size of conduit shown in the ptans. Provide and install Ciass "C ;gFﬁj @ e S FRRARA BASE PLATE DETAIL
g?u grounding bushings where RMC terminates in the enciosure., Grounding bushings are not required when RMC concrete 1-|-RMC PVC e 24" dio.. X 60"
‘;’80 is fitted info a sealing hub or threaded boss. . 24 Dio. x 60" - : foyngo-fw?n 4:5
59 . . . L 5 £ reinforcing bars )
2 8é 8.1f Steel pole or frome is painted, bond each separate painted piece with o bonding jumper attached to ')’ 2?g;hr;?ﬁ?gsc;gg ond ®2 spiral af 6 Ye
ug‘é o tapped hole, . bars and #2 spiral pitch (typ.} y, "i e
84y i i R e all non- (typ.) at 6" pitch /
Sy 9.Provide 4" - 20 machine screws for bonc{.mg.. Dc; n?)f Lés.e sh.eeLe?esfc!. ‘ricr'qvgs;.ed %n:\’/vices ol v
o%L conductive material at contact points. Terminate bonding jum wi i : B S A
oS minimum size 6 AWG stronded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH BOTTOM OF POLE
° P
gg2]  wrencn tight. SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE
ot i i i i I pole to 4
251 10.Avoid contact of the service drop and service entrance conductors with the metal p See Note F & SP
503 prevent abrasion of the insulated conductors. . /rt-g:,\7 SERVICE SUPPORT TYPE S
.08 5 Drilt, top, and thread ) -
égg’«i 11.Shop drawings are not required for service support structure uniess specifically stated '{2" kx 13 Ub:jc.f.l*r;s‘foll g —~ A AnnA
Zoow r directed by the Engineer. ank ground fitting, ( t )
=ETF elsewhere or dire Y . ° connect electrical ,U.) U o od \. o
g or | varies | service grounding i \/\— N
S =6 f | elecfrode7conduc’ror. :, 5 thick Yo" expansion )
ro; rory See Note 7. ¢ concrete . join'i' material ‘?
2" - ] - pad (class .
above T ] * Rebar Anchor concrete and ”
grade Center of‘"me'rer: / Bolt 6" X 6" %6
max. SAFETY sgckef sod typical wire mesh) -
SWITCH B above grade. L.
(Verify with utility)
VETER FRONT VIEW Dimension varies
- — y
T INSET A INSET B Ineral | only os
- Threaded wide as required
s boss H to accommodate
S—t .
T varies Service C
Enclosure equipment
RMC Steel post o7 = Sofefg - °
SERVICE || - - switc o
ENCLOSURE thannel Strut '—O = — (when 8| ¢ TOP VIEW
1 Nt in i -
— '/ZEE:'?’.S‘ém.‘ ° N required o | 4F SERVICE SUPPORT TY SF (0) & SF (U)
Number of struts = SERVICE - Inset A £,
as needed to METER a G|m
/| securely mount — —[ENCLOSURE|J—, 3 5% . o=tte
— ipment - - + Lo b g
— 3 - : Inset B = é 3_/_‘!__0_&__.’ I Texas Department of Transportation 5’32;’,’3}2%
1 X Inset A 5 20 8 z
1 B S 0
20" T T » Inset B L B 514
i PN P X - . 2=
- A TR [ DY Tl 6 ELECTRICAL DETAILS
k e ot nse X —-
H 1 - ” IR <
U TS B - Y
UL 1 RMC to 1 sy | SERVICE SUPPORT
- - d Gy PR v )
S <1 X I el / uritity ek RMC  \PVC \ l TYPES SF & SP
Inse A N : 24" dia, x 48" - " gepth .
SSAVLAE B o o lo foundation A W 24" dia. x 36 5deD 4
gy 1B . s D
BAEs 4245 reintorcing - \ oo o et ook ED(7)-14
bars and #2 spira A
Wt and #2 spiral TiLes ed7-14. dgn oHi TXDOT ok TXDOT [ows TxDOT [exs TxDOT
WITH SAFETY SWITCH or 7 piren tye.r WITHOUT SAFETY SWLTCH (typ.) at 6" piton HOOKED ANCHOR DETAIL O T T T R
FRONT VIEW WITH SAFETY SWITCH SEVISTONS aisr | 43 001 1-610, etc.
oIST COUNTY SHEET NO.
i SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE T =
ol et
S 76
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1.

2.

No warranty of any

gl 3.
2
w
2
1
&
o) 4
(=1

The use of this stondord is governed by the “"Texos Engineering Practice Act”,
TxDOT assumes no responsibility for the conversion
incorrect results or domoges result

kind is made by TxDOT for ony purpose whaotsoever,

of this stondard to other formats or for
®

DISCLAIMER:

DATE:
FILE:

TRAFFIC SIGNAL NOTES

Do not pass luminaire conductors through the signai controller cabinet.

Include an equipment grounding conductor in ail conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.
Provide roadway luminoires, when required, in gccordance with the
material and construction sections of Item 610, "Roadway I1luminagtion
Assemblies, " except for performonce testing of luminagires. Test
instal led roadway luminaires for proper operction as g part of the
associated troffic signal system test.

. . . . Service
If internally illuminoted street name signs are approved for use,
ground the fixture to the pole with o 12 AWG green XHHW conductor.

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

6 AWG stronded copper conductors. Use listed mechonical connectors
raoted for embedment in concrete. See TXDOT standard TS-FD for further
details.

Dritl aond tap signat poles for Yo in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. fo 6 in. directly below
electrical service encliosure, Provide properly sized hole through the
bottom of the encliosure 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 0s short and straight os possible from the enclosure to the tonk
ground fitting. See Inset A detai! for further information. Size service
entrance conduit ond branch circuit conduit as shown in the plans.

Mount electrical service enclosure and meter to signal pole with stainless
steel bonds. Ensure bands are o minimum width of ¥ in. Secure enclosures
+0 bands using two-bol+ brackets. Install brackets near top and bottom of
each enclosure. Instoll properly sized stainless steel washers on each boit
in the encliosure. Band or drili ond tap properly sized stand-off straps to
signal pole for attaching conduit.

Conduct pull tests and insulotion resistance tests on olt iltumination and
power conductors as required in ltem 620 "Electrical Conductors"” ond ED(3).
To prevent electronics domage, do not conduct insulotion resistance tests
on traffic signal cables after termination.

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

Terminate conduits entering the top of enciosures with o conduit-sealing hub
or threaded boss such as meter hub, Install a grounding bushing on all metat
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 foom. Do not use silicone to
seg! conduit ends.

For all conduits, ensure the burial depth is a minimum of 18". Ensure the
minimum burial depth for conduit placed under a roadway is 24",

R
I

XL

I (o

R AN
AR

N

requirements., See

SIGNAL CONTROLLER

Entronce

XA
S

an.a

‘E’«—~'Me+er
See Note 7

l«— Service

N NS N SN N SIS G T
A A R N N RN,

white insulation or
color code 6" of
neutrol conductor’s
insulation with white
tope where conductor
exits weatherhead.

Red insulgtion or
color code 6" length
of Line | or Line 2
conductor’s insulation
with red tape where
conductor exits the

weatherhead. Conductor
slack length, 12" min.,
18" max.

120/240 Volt

3 Wire

Dritl, top and thread
Yo" X 13 UNC. Install
tank ground fitting,
connect electrical
service grounding
electrode conductor
See Note 6

INSET A

R RIRIRR::

Ground box
(see side view)

N N N O

view)

R S
;\\;\\)'\\,j&\’\\’\\’\’\ N
s

IR
CERRRR

See TS-CF stondard
for controlier
foundation details,
number of required
conduits, and grounding
requirements (see side

INSINSINDIN S SANSN,
/¢4Q?‘r0

AN

See layout
sheets for
signal pole

TYPE e it

Ground p
box
NN NN NGNS e S SO
R R
A RRA
e e A

A
N

Enciosure
See Note 7
=l Inset A
E% Bushing
or Bell
al_Ja End Fitting
[ o5 )
vv"“'muvv SRR
R q A - NN NT K7 &L
A I P A
N4 RN
oo >
S P See Note 11
% N
N4 N
3 Q27
P sl
2 Y
WA N
7 P2
A N
\;/{/ X X '/‘;,\\/
NSNS

”

See TS-CF stondard for
conduit and grounding
tayout

sheets for ground box

SIDE VIEW locations and any additional
conduits that are required.
ED(8)-14
FLLEs edd-14. dgn o TxDOT [cxe TxDOT [om TxDOT |exe TxDOT
©TxD0T October 2014 cont |sect 408 HIGHNAY
REVISIONS 6461 [ 43 001 1-610, ete.

DIsy COUNTY SHEET ¥0.
HOU HARRIS, etc. 30

rild

a

SIGNAL POLE WITH SERVICE

Type T electrical service mounted

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

layout sheets,

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

See TS-FD standard
sheet for foundation
and conduit details———

SIGNAL POLE

‘ e Traffic
o%??yons
I Texas Department of Transportation S,a‘;,f,;’;'d

ELECTRICAL DETAILS
TYPICAL TRAFFIC SIGNAL
SYSTEM DETAILS

TIH
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PEDESTAL SERVICE NOTES ]

1. Monufacture pedestal etectrica!l services in accordance with Deportmental Material 177 min. |
z Specifications (DMS)11080 "Electrical Services"”, 11085 "Electrical Services-Pedestal |
S (PS)" and Item 628 "Electrical Services. “"Provide pedestal electrical services as
s listed on the Material Producers list (MPL) on the Department’s web site under @ ®\‘— - —‘
= "Roadway [1lumination aond Electrical Supplies,” Item 628. Ensure ail mounting @
t hardware and installation detoils of services meet utility company specifications. [
g Contact the local utility company for opproval of pedestal details prior to @ 1
g installing the electrical pedestal service. Submit any chonges required by the e
° utility company prior to manufacturing the pedestal enclosure.
4

2. When o meter socket is required, provide o socket with o minimum 100 omp rating that . @

complies with local utility requirements. E 0

3. Provide Class A or C concrete for pedestal service foundations in accordance with
Item 420, "Concrete Substructures,” except that concrete will not be paid for directly
but is considered subsidiory to [tem 628.

]
il

=il
]
|

7

S ———+F—— Equipment Mounting

for Concrete." Sl Studs (as required)

4, Provide 24 reinforcing steel for foundations in accordance with Item 440, "Reinforcement J

5. Instait Y5 in. X 2 Y% in. minimum length concrete single expansion type anchors for
mounting pedestal enclosure to foundation. Anchor location to match mounting holes in
each corner of enclosure. Secure each of the four corners of the pedestal enclosure fo

MM
IR
T
Jii

| ——Equipment Mounting

TxDOT assumes no responsibility for the conversion

of this stondord to other formats or for incorrect results or domoges resulting from its use.

Bushings

the onchors in the foundation with a ', in. galvanized or stainless steel machine thread ‘ ﬁ 6\@ ;.EJL/' Studs (as required)
bolt, a properiy sized locknut and a flat washer. . X £ min i Bell End Fittings
. g ] ——See anchor Iﬁ "ﬁ i Gronnd‘rin ng

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers €I g g ol o unding

are used, ensure no more than Y4 in. gop at any corner. Do not exceed a maximum dip or
rise in the foundation of Y4 in. per foot. When properly instailed, ensure the top of
the service enclosure is level front to back and side to side within 4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

R
[
sl

I boit de’fiol—\ 1

—— Reinforcing Steel

.
— ==

7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.

L

A — — e —— ]

s
{7 |

/

8. Ensure all elbows in the foundation are sized as per utility provider's conduit requirements

for underground conduit aond feeders. PVC extensions may be instalied provided the ends of the LOAD SIDE CONDUIT // ——
rigid metal conduits are more than 2 in, below the top of the concrete foundation. Where e | . _'S LLOAD SIDE CONDUIT
extension conduits are metal, grounding bushings must be installed with g bonding jumper - l LOAD SIDE CONDULT I"‘l I LINE SIDE CONDUIT
properly terminoted. n ' Size ond number \_ o

of conduits H

determined by ,|( @

plan details

FRONT VIEW

SIDE VIEW

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

kind is made by TxDOT for aony purpose whatsoever.

TYPE C shown, TYPE A similor except that TYPE A shall have
individual circuit breakers (CB) mounted on on equipment mounting
ponel. CB Handles shall protrude through hinged deadfront +rim.

DISCLAIMER:

6" I i
min.

Hex Nuft
Lock Washer

Flaot Washer

~N .
6" 16" 6" 1 tevellnd wcsr_‘i:i,vy',,v:v' LEGEND
min. min.l ’ 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ . 3 [ Equipment Mounting Ponel
+— — -+ /‘ 3 4 | Photo Electric Control Window, (When required)
l Py - A . 5 |Hinged Deadfront Trim
I /r/ Reinforeing 6 |Lood Side Conduit Trim
0 . 7 |Line Side Conduit Area " .
o l LINE | N 8 |uUtility Access Door, with handie g o‘l’)%lastllggs
~ ' ~ 9 | Pedestal Door I Texas Department of Transportation Standard
| | o= ] | | e
. . ‘j_ 12 | Main Disconnect ELECTRICAL DETAILS
-_ - 13 gronch gircuéf Br:o;ers e lELECTRchL SERV!CE SUPPORT
14 opper Clad Ground Rod - " ‘
PEDESTAL SERVICE TYPE PS
ED(9)-14
SECTION A-A ANCHOR BOLT DETAIL FiLE edd-14. dgn o TxDOT [cx: TxDOT [oms TxDOT [exs TxDOT
©TxDOT October 2014 CONT |SECT Jos HIGHKAY
N REVISIONS 6461 | 43 001 1-610, etc.
Eﬂ oisT COUNTY SHEET KO,
ac HOU HARRIS, etc, 31
71y




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

TIMBER POLE (TP)SERVICE SUPPORT NOTES GRANITE CONCRETE (GC)& OTHER CONCRETE (OCINOTES

. . R Ensure electrical service support structures bid as type Graonite 4 Service
. Ensure electrical service support is g class Concrete (GC)} or Other Concrete (OC) meet the following requirements. . Enclosure
e 5 treated timber pole as per Item 627 "Treated Safety switch
€6 Timber Poles." Embed timber pole to depth (whenyrequired)
8 required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080
°g . . "Electrical Services.” °
r§. 2. Conduit ond e!ec’rr:col _conductors attached I
o2 to the electrical service pole and underground 2. Provide prestressed concrete poles suitable for direct embedment into o i
te3 within 12 in. of service pole are not paid the ground without special foundations. |3 Detail A
g¥a for g:recﬂy but are subsidiary to the electrial o 5¢ etat
ob” service. 3. Verify poles are marked os required on DMS 11080. Location of marking - E18
z« £ should be opproximately 4’ cbove final grade. Use the two-point pickup 5 2o e
n 3. Install _pole-’rop moun-rec_j phofogell (T) on focations when handiing poie in horizontal position, and one-point © =+ {f*eﬂd YY" PVC
AR north side of pole, or in service enciosure pickup location for use in raising the pole to a vertical position. 6" below grade
9:C (E) as required. See Electrical Service Data These marks are small but conspicuous.
ot chart in plan set. round Rod
-‘—’§3 . . . 4, Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater. % x 8
00 4. Gain pole 0s required to provide fiat 5surf'c:ce 28" to 4"
§8m for each chcnnel.7cc|_n timber pole to % in. 5. Ensure all installation details of services are in accordance with utility below arade
s max. depth and 1 7 in. max. height. Gain company specifications. 9
gcg pole in o neat and workmanlike manner. ey W
T8s . . . 6. Install g one point rack or eye bolt bracket 6 inches to 12 inches below ¢ _E{E
g%L 5. Mount meter and service equipment on stainless the weotherhead as an overhead service drop anchoring point for the < = pve ‘h
c€aco steel or galvonized channel (Unistrut, Kindorf, electric utility. E 3 RMC y Or other
2dn or equal). Provide channel sized 1 in. to 3 ¥% in. 5, : conduit type
““é?; moximum depth, and 1/ in. to 1% in. maximum 7. Furnish and instal!l galvanized or stainless steel chonnel strut 1Y in. < i B8 to 10" ?2 Z::wn on
8R4 width. File smooth the cut ends of galvanized or 1 % in. wide by 1 in. up to 3 % in. deep (Unistrut, Kindorf, B-line Y
X channel and pgint with zinc rich paint before or equal). Attach channel strut with stainless steel concrete anchors (max. RMC el i .
=5 installing on pole. Secure each channel section 1* depth), square U-bolts or back to bock channel strut with long bolts, Underground . R Bushing
05 ¢ to timper pole with two galvanized or S5 lag or other secure mounting as approved by the Engineer. Ensure bolts are conduit as Min. 24 Concrete  or Bell
£zt bolts, /g in. minimum diometer by iy in. golvanized in accordance with ASTM A153. Do not stack channel struts. per utilit dia. hole Pole End Fitting
>\§8 minimum length. Use a galvanized or SS flat pe uiremen-)r,s
D= washer on each log bolt. Do not stack chonnel. 8. Backfil!l the holes thoroughly by tamping in & in. lifts. After tomping to a
255 6. When excess | +h st be trimmed from poles grade, place additiona! backfill material in a 6 inch high cone around the
Co* . X engrTn mu ! ’ pole to allow for settling. Use material equal in composition and density
Lo - -
?g‘é frim from the top end only. to the surrounding area. Bockfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT
88, subsidiary to various bid items. Underground (U)
-
bag §>
Fal ™
gge White Insulction or
cc):q%» 2" to & color code 6" length 1 2" to 6" (4° typ.)
'u'n—% . . 4" typ. r.aeufrol .condgc’ror's N " (As required or ollowed
w8 @ Class 5 pole, height as required insulation with 8" to 12 by utility company)
ES"Q o white tape where o [}
£=9 . - conductor exits
M @ Service drop from utility company Point of the weatherhead.
] (attached below weatherhead) attachment . .
=286 to be below Re? ;nsuécféenlo; h 25 measured from grade.
$38a (3 service conduit (RMC)and service weatherhead color code ;€09 Circumstances may require the
Zgon of Line 1 or Line 2 electrical service support
=229 entrance conductors - One Red, L conductor’s insulation To be taller than the 25°
ar et One Black, One White (See Electrical with red tape where s T
a2 ; (0 : shown, check with utility
nog, Service Data) conductor exits pefore installin
e xo the weatherhead. RMC ! 9
H H Conductor siack
nr r .
(@ safety switch (when required) oA service
: 18" max. /Enclosure
@ Meter (when required) 13 =
@ Service enclosure 18 /® Safety Switeh Pole morking Side View Top View
a1 (when required)—» / opprox. 4
6 AWG bare grounding electrode L
@ conductor in Y in. PVC to Pole brond |/ above ground DETAIL A
2 . . must be D. {ine,
ground rod - extend Y2 in. PVC 5 or less i 3 . .
6 in. underground. above grade See Note 7. Before installing channel
4 o that has been cut, file sharp edges and
. . c > L SE T int. Ensur
% in. x 8 rv. Copper clas : see Derail 4 polnt wim rine-rion peint Soere .
ground rod - drive ground rod . 5
to o depth of 2 in. to 4 in. R & Extend 1/2"
below grade. . = ® il Ewlz 6" .
ushing elow grade
(@ RMC same size as bronch circuit CE"'n'dBe”
conduit. Fitting Bushing ‘ N Traffic
y (E),;deg I *:'1' ing > O%tlar’atllons
ee pole-top mounted photocel t itti . vision
" o - = rtation
detail on ED(5). ‘ . - 1 P olS l Texas Department of Transpo Standard
N v|1e9 C 2 —
. . 6" } el $1a=: v &
@ When required by the serving + © -l gloaowg+ a PVC, or other
utility provide bare 6 AWG yp- é N é_ 3£t§§ RMC conduit type ELECTRICAL DETAILS
copper conductor., Run wire N EQO o000 as shown on
from pole top to butt wrap é 6" to 10" N—Couple to £y 35&};_9 d He to10" layout SERV l CE SUPPORT
or copper butt plate. Protect i typical Circuit Fo4" WAy TYPES GC oc & TP
conductor with non-conductive Conduit Min, 24" <——E(’3round Rod [] [
. ; in. Ay
. Ui
grade. ~'\. rod to be 2" to 4" Concrete Pole below grade ED ( ‘ 0) = l 4
@ below finished grade FILE: ed10-14. dgn on: TxDOT |cx= TxDOT‘DN: TxDOT [cx: TxD0T
When required by utility, cut ©7TxD0T October 2014 CONT |SECT 408 HIGHWAY
- top of pole at an ongle to SERVICE SUPPORT TYPE TP (O) CONCRETE SERVICE SUPPORT REVISIONS 6461 | 43 001 1-610, etc.
i enhance ragin run off. Overhead (O) pist COUNTY SHEET NO.
an HOU HARRIS, etc. 32
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060 . l‘
"Duct Cable" and Item 622 "Duct Cable."” Provide duct cable as Iisted on the Material A B NN
2 Producer List (MPL) on the Deportment web site under "Roadway I1lluminotion and Electrical /Q\>//\//W< Y
5§ Supplies” Item 622. /’<\ \/\ﬁ. @
4 N G
: 2. Provide High-Density Polyethylene (HDPE) conduit in accordonce with DMS 11060 and 2\%/5\\;/ R
£ Item 618, "Conduit.” Provide HDPE as listed on the MPL on the Deporiment web site under . A o
g “Roadway 1!lumination and Electrical Supplies,” Item 618. < ?%é; e . .
5 = \\\5“ Fro PVC Bell End
$ 3. Suppiy duct cable with o minimum 2 in. diometer, uniess otherwise shown in the plans. 5 5&&2 & >, F'ffig b
] Provide duct cable and HDPE conduit as shown by descriptive code or on the plans. - ’// L ! S
Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum >Q>A e o
bending radius of 26 in. for 2 in. duct. Follow monufacturers’ recommendations when g: : . L.
handl ing duct cable ond HDPE conduit reels and during installation of duct cable and <£>7 Aggregcfe bed is to be o minimum,
e
not i .

aggregate does not encroach into
the interior of the box.

4. Do not spiice conductors within duct cable or HDPE conduit. Couple duct cable ond HDPE
entering a ground box or foundation to a PVC eibow. When galvonized steel RMC elbows
are called for in the plons ond any portion of the RMC elbow is buried tess than 18"
from possibie contact, ground the RMC elbow.

Duct Cablie/HDPE

TxDOT ossumes no responsibility for the conversion

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

5. Furnish aond instal!l duct cable with factory installed conductors, sized as shown in the Duct Cobie/H?PE PVC Elbow
plans ond as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
requirements for duct cable in Article, "Nommetallic Underground Conduit with Conductors: Coupling
Type NUCC."
6. When conduit casing is called for in the plons, extend duct cable or HDPE conduit DUCT CABLE/HDPE AT GROUND BOX

When the upper end of an RMC
Ell does not enter the ground

through the conduit casing in one continuous length without connection to the casing.

foundations.
Ensure conductors
extend into pole RMC to PVC -

i

RMC elbow
base. Do not splice
conductors in
conduit.

The use of this staondord is governed by the "Texas Engineering Proctice Act”,

Ground rods are not
shown on this standord
sheet, but may be
required elsewhere

S . .

L 7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foom, or other box, i+ may be extended with
e approved method ofter completing the pull tests required by Item 622. a SCH-40 PVC conduit nipple
bl -

o 8. Provide minimum cover of 24 in. under roodways, '8 in. in other locations, or as shown and bell end, 5r?§1de? +her$
£ the plans is @ minimum © of covel
z on . over ali parts of the elbow.
§ 9. Furnish and install tisted fittings to couple duct cable or HDPE conduit to other types I:oﬂgz'bﬁs;§géd;§x:§23§?2d°nd
ju of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or Bell end g .
a RMC threaded couplings; connected with listed tie-wrap fittings; connected using 1isted fitting

2 coupling mode of HDPE with stainless steel external banding clomps and locking rings;

8 connected with approved electrofusion conduit couplings; or connected using an approved

5 chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC

[ couplings ond connectors all installed in occordance with their manufacturer’s extension ——s] 1"-3" exposed

= instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect TR T T T P T y S

2 conduit with heat shrink tubing. Couple duct to B : 2" min., from top of

= conduit elbow at drill shaft to RMC

S

8

g

2

©

[=

<

DISCLAIMER:

in plans.
S Dritl shaft foundation
— — R Class A Concrete
=88 3
Duct Cable/HDPE ——n [: SE s ~—— PVC Conduit
g == ::
e At QT DUCT CABLE 7/ HDPE AT FOUNDATION
HDPE - External bond
coupling claomps and
body tocking rings.

DUCT CABLE/HDPE TO PVC

‘ ® Traffic
Operatlons

. Division

I Texas Department of Transportation Standard

ELECTRICAL DETAILS
DUCT CABLE/
Compact backfiil HDPE CONDUIT

to bottom of conduit
casing prior to placing

Duct Cabtle/HDPE

Rigid Coupling

Bored
Conduit

isted
Lis TT———Rigid Metal lic Conduit

e e s duct cable, to prevent
Eégﬁég:ésm kinking. ’ ED ( 1 ] ) - ] 4
FILEs edi1-14,dgn ow TxDOT [cxs TxDOT [ow: TxDOT _[exs TxDOT
©7xD0T October 2014 CONT |SECT 108 HIGHNAY
REVISIONS 6461 | 43 001 1-610, etc.
54 DUCT CABLE/HDPE TO RMC BORE PIT DETAIL N S 5.
ac HoU HARRIS, etc, 33
T
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BATTERY BOX GROUND BOXES NOTES 30 %
A. MATERIALS —
Z6
o 1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box T Y
b3 and cover in accordonce with Departmental Material Specificaotion (DMS) 11071 “"Battery / \
e Box Ground Boxes. " Battery box wiil accommodate up to 4 batteries, each measuring x
t8s 8 in. x 13.5 in. x 10 in, (W x L x D). Labe! battery box ground box cover in agccordance f ™~
o 0 .
o3 with DMS 11071, @'
50 X X
o5 2. Supply a morine grade batteries with covers. Secure the maorine grade batteries with
Zv g covers to the stainless steel rack in the bottom of the ground box with tie down straps. 1 OPEN o
- B
+Zo ™~
3'5-5 B. CONSTRUCTION METHODS
Q-
-9§?u 1. Ensure conduit entry will not interfere with plocement of the batteries in the battery
?533 box ground DOX.
-8 &
al? 2. Remove ail grave! ond dirt from conduit. Cap all conduits prior to placing aggregate \ //
,Ed,g ond setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on K /
5%“ Table 2 of Item 302 "Aggregates for Surface Treatments.” Ensure the aggregate bed is 1 ]
235 in place and is a minimum of 9 in. deep prior to setting the box. Install battery box
'égﬁ ground box on top of aggregate. g
L b
o3 . . . .
waa 3. Cast battery box aprons in place. Reinforcing stee! may be field bent. Ensure the depth
gr)-‘e of concrete for the apron extends from finished grade to the top of the aggregote bed BATTERY Box TOP VIEW
=5 under the box. Battery box ground box aprons, including concrete and reinforcing steel,
o5 are subsidiary to battery box ground boxes when called for by descriptive code. Fibergiass
Z>u .
*ag " reinforced
~a L 4. Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the | 30 % | plastic or
o5~ box clear of dirt. polymer
vy Bar “A” concrete
C o«
58, Reinforcing steel - 1 ~ ., body
3% i 4 oS
52 7 b4 0
208 i el G
nE [ 10" (Typ) -
g6¢ : | 28 u"
DL
€60 10" | [ |
G4 C I 31 Y s .
M A ‘ ttyp.) | A n Y2 &g
0d o 1 I r ! 7
- ! -
o~ |
oy }
528 | ! %" @ HOLES
&gtég | L Ground
g: @ 2" = ("— ! box l i———! ° ° e ° ° °
e Q) ) D
< Lo J 1 3
g ok T T T T TIoo —} ----- - ! J
g ':':“6 . 172 33/ 13| 32| 32 32| 42" ‘
1
20
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
I 7 }'4 ' {
Apron-Full l !
Class A
Concrete Depth of box
Apron § [_, {“
9" Aggregate e ST
fill
, 5% LIS 1O T
R SN ! ol — e
) X ENVANVA NG 18 Y2 ol - = Operatlons
Conduit or ~| I b £ T Hati Division
duct cable «| - Texas Department of Transportation Standard
SECTION A - A -
APRON FOR BATTERY BOX GROUND BOXES ELECBATITCERI'-Y DBEOX ILS
@ Place oggregate under the box and not in the box.
Aggregate should not encroach on the interior volume ‘ ' GROUND BOXES
of the box.
@ Instali bushing or bell end fitting on the upper end ED ( ] 2) - ] 4
of oll ells. SECTION Y-Y FILE: ed12-14.dgn on: TxDOT ‘CK:TXDOT'DW: TxDOT ]cxxTxDOT
@ Install all conduits in o neot ond workman!ike manner. ©1x001 Oi":"l’:‘rmzso"‘ ;:’:I 5:;’ 0": [:‘12"":;
7610, etc.
é':u_-) DIST COUNTY SHEET NO.
3 HOU HARRIS, etc, 34
7IM
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|
GENERAL NOTES:
1. Details show g typical warning sign with two flashing beacon heads, .
ne other arrangements are possible. When only one beacon is required, v‘va v?‘:g“j"”
S-:-: install the upper beacon. (See Note 6)
Y- L
oQ -
> " . . - " B
2E . 2. See Efem 685, “"Roodside Flashing Beocon Assemblies” for further Sign (See Note 3) 5
goe requirements. -
Led
5fa .
® x 3. See SMD standard sheets for lateral ond vertical cleorances and sign
2«9% mounting details. Install signs as shown on the sign layout sheets.
el Dritied pole for wir
+Zo 4, Use either o Screw-In Type Anchor Foundation or a Drilled Shaft entry, remove any
3:{)5 Foundation as shown elsewhere in the plans. When plons require @ D:”‘S 2;0';0:2“
g9y Drilied Shaft Foundation, see standard sheet TS-FD. Install the 203:: domage io
I%@ Screw-In Type Anchor Foundotion as per manufacturer’s recommendations. conductors. (See
§3‘,, On a slope, install one edge at ground level., Screw-In/Drifled Shaft Note 6)
‘;8” Foundation is subsidiory to Item 685. Installation of a ground rod
,smg is not required for solar powered flashing beccon assemblies. M
L. @0 e
Q
“5’55 5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
2op Moterial Producer List (MPL) in the file “Highway Traffic Signais”. i
[ 5
o2 o
noun [
gx¢ 6. Install beacon heads as shown here, as shown elsewhere on the plans, or s ‘
;9 5 as directed. Use hardware specifically designed for mounting beacon r H
Lo neads on poles. - |
g%‘g 45" outer dia. ° - i
. . . . s + Aluminum pipe +
gg,»,? 7. Conduit in foundation ond within 6 in. of foundation is subsidiary to ((:gze no‘::la) PP | Q _&_
‘Og\. the Item 685, "Roadside Flashing Beacon Assembiies.” ° ] !
% =
ggé 8. Unless otherwise shown on the plians, pole shaft shall be one piece, o el - | Frangible
O\gg Schedule 40 Aluminum pipe, ASTM B429 or B221 (Ailoy 6061-T6 only). g:ectc\ycyl é Ele : Eg?gs;g;e
) . . . ' ectrica - =lo
- >,§ Aluminum conduit will not develop the necessary strength and will Conmectors € Sl € | (see Note 9)
p62 not be alfowed. (See Note 10 5 Tl n
Jir and detail) f K ~ v 1
fcg'eg 9. Per manufacturer’s recommendotions, engage all threads on the pedestal . ~
a0 pole base and pipe uniess the pipe is fuily seated into base. In high See Note 13 15 Flush (0, +1/2™)
.E’SS winds, use a pole and base collar assembly to add strength ond prevent Y _.__E_
H H T
.0 loosening of connection.
5.8 Drilted Shoft
. rille le] " min. w oy
&3§§ 10. Provide single pole non-fused watertight breakaway electrical connectors for Foundation or 18" min 18" min.
%’mz frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roadway Serew-In Type 6" Conduit
3§'~-E [ilumination and Electrical Supplies.” Approved models are |isted under éggzogoﬁgug?o*'on !
3 Br Item 685. For ungrounded (hot) conductors, install g breakaway connector
8 %% with a dummy fuse slug). For grounded (neutral} conductors, install a
breakaway connector with a white colored marking aond a permanently installed
dummy fuse (slug). Conduit to A A A
Flasher Caobinet 5/8" X 8 Ground ROd————]
. . ond/or Electrical pad
11. Provide clearonce os shown cbove the sidewalk or pavement ¢grade at the edge service(See Note 7) Copper Clad
of the road. When a bottom beacon is not used, mount the bottom of the sign (Size as Shown on Ground Rod
at least 7 ft. above the sidewalk or pavement grade at the edge of the road. Layout Sheets) {See Note 12}
12. Make connections to ground rods according to NEC. Ground rod clamps shall
be listed for their intended purpose.
13. Ensure height of conduit ond ground rod is below top of anchor bolts.
Line Side —_— = m e e = : Load Side
ossieres, | . —
| Conductors ‘ ®
l Operations
-\V\ I | Divislon
/ / I o I I Texas Department of Transportation Standard
/]
|
. | // Beacons
/o ey L ROADSIDE FLASHING
1
| —
M | | | . | BEACON ASSEMBLY
J- T [« Breokaway Bose LINE L
Equipment 4 b o e e - -
grognding - RF BA- ‘ 3
onductor
TORS Fices rfpoo-13.dgn on: TxDOT  |cx: TxDOT [ow: TxDOT [cxs TxDOT
NON-FUSED BREAKAWAY ELECTRICAL CONNEC DT Jowry 195 e s B o
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW o~ T T BT
W l(s):g§ 313 oist COUNTY SHEET KO.
L™ ]
I - 4-98 HOU HARRIS, etc. 35
o L 4]




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

GENERAL NOTES:

1. Details show o typical warning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required,
install the upper beacon.

o «—Solar Panel Sotar Panel
T (See note 15)

Use CGB type
connector where

12" LED Beacon cable enters pole.
w/ VisSor ———

2. See l[tem 685, “"Roadside Flashing Beacon Assemblies” for further
requirements.

_']

3. See SMD standard sheets for ioteral ond vertical clearances and sign
mounting details. Install signs as shown on the sign loyout sheets.

SIGN (See Note 3)

1" -0"

4, Use either a Screw-In Type Anchor Foundotion or g Drilled Shaft
Foundation as shown elsewhere in the plans. When plons require a
Dritled Shaft Foundation, see standard sheet TS-FD. Install the
Screw-In Type Anchor Foundation as per manufocturer’s recommendations.
On a slope, install one edge at ground level. Screw-In/Driiled Shaft
Foundation is subsidiary to Item 685. Installgtion of ¢ ground rod
is not required for solar powered fiashing beccon assemblies.

Rubber Drill pole for wire
gasket entry, remove any
burrs or rough edges
that may cause damage
to conductors.

3

i

f

‘ <«Cabinet for Flasher
e Controller/Soiar
71

X No warranty of ony
1ity for the conversion

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

Control Unit 7/
Batteries (when

1 required). Mount
bottom of cabinet
9 ft.~- 6 in. above
1 grade ( + 6 in.)

Cable
clomp
or CGB
connector

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
Moterial Producer List (MPL) in the file "Highway Traffic Signals"”.

6. Use materials specifically designed for attaching cabinets, beacon
heads, solar ponels, etc., to poles.

lt BaCk OF
cabinet

7. Install beacon heads as shown here, as shown elsewhere on the plans, or
as directed. Use hardware specifically designed for mounting beacon heads
on poles.

TxDOT ossumes nNo responsi

Pull conductors to remove siaock in

run between cabinet and ground box. Ciamp
cable at conduit end in ground box
and in cabinet ot entry as shown.

8. Conduit in foundation and within 6 in. of foundation is subsidiary to
the [tem 685, "Roadside Flashing Beccon Assemblies.”

Driil pole for wire

entry, remove any

burrs or rough edges

that may cause damage
to conductors.

17 -0"

9. Per monufacturer’s recommendations, engage all threads on the pedestal
pole base and pipe unless the pipe is fully seated into baose. In high (::)

winds, use o pole and base collar assembly to add strength and prevent
toosening on connection.

12" LED Beacon
w/ Visor

. B . R 4 1/2 " outer dia. .
10. Provide single pole non-fused watertight breakoway electrical connectors for cosszlum?nun D;De 7' Min,

frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roadway (see note 14) A I T

Itlumination and Electrical Supplies." Approved models are |isted under 2gzzﬁry
Item 685, For ungrounded (hot) conductors, install g breckaway connector
with o dummy fuse sliug). For grounded (neutral) conductors, install a Frangibie
breckaway connector with a white colored marking and a permanentiy installed Pedeg?ol
dummy fuse (slug). Breakaway Pole Base Strap

. . . lectrical + )
11. Install the batteries in o baottery box. Place the batteries on o ¥ " Eogﬁec;ggs (See Note 9

thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10 -
bell jor) over the top of each battery and secure the battery bell jor ond detail) /

t+o the battery with a strap. The batteries, bell jars, straps ond ¥ " . N
plastic sheet are subsidiary to the Item 685, "Roadside Flashing Beacon } 15 Flush (0, +1/2")
Assemblies.” When required, install batteries in the flasher cabinet. 8 — ___£;__ }

Wire baotteries according to manufacturers recommendations. Provide the 77 77T
number of batteries as required by the monufacturer.

1]
g ey ———

I Battery

s standord is governed by the “Texas Engineering Proctice Act”,

7' -0" Min. (See note 13)

s made by TxDOT for any purpose whatsoever.

Fraongible Pedestal
Pole Bose

(See Note 9)

77 77777 }/ 77777

Hardware to attach
base - 4 Ea.

1" X 4" Grade 5
Corriage Bolts
9" Gravel fitt

Conduit opening
. . 2 %" Wide
Bushing with (both sides)

grommet

See Note 16

7' -0" Min, (See Note 13}

A

The use of th

Ground Box- (Type-
Battery Box)with
apron. (See note 12)

DISCLAIMER:

Kking

12, See standard sheet Electrical Details (ED) for additional requirements Drilled Shaf+
regarding the installation of ground boxes/battery boxes, conduit, and Foundation or

cabinets. Screw-1In Type

. . nchor Foundation
13. Provide clearance os shown above the sidewalk or pavement grade ot the e otoounsiorion |

edge of the road. When a bottom beacon is not used, mount the bottom of Schedule
the sign ot least 7 ft. cobove the sidewalk or pavement grade at the edge 20 PVC
of the road.

5 -0"

in, (Sch. 40)
pe Shoft Dig. ——mi

13" Dia. Helii—/””///'-‘=' - .
{3/8" Plate)

8
14. Unless otherwise shown on the pians, pole shoft shall be one piece, Min., 1" PVC Pi
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). conduit
Aluminum conduit will not develop the necessary strength ond will not o

be al lowed. —IT"

15. Orient soiar panel for optimum exposure to sunlight (face to the south).
Prior to instaliction, check the location to ensure there is no overhead Side of
obstruction that would block the solar panel from receiving full sunlight. ground box
Uniess specified elsewhere, mount ¢ minimum of 14’ above grade. FRONT

Cable

or cos SIDE

connector

16. Ensure height of conduit is below top of anchor bolts.

=t ersilo
Bivision
Load Side I Texas Department of Transportation s,,.,,,f,;’}’d

e

7] | (=" SOLAR POWERED ROADSIDE

& coiner | o | FLASHING BEACON ASSEMBLY
Lowo DETAILS

SPRFBA(1)-13

Line Side
Insulated
Conductors

o [/
vV

Battery
Box

@

LINE

Breakaway Bose——-a1 ]

FlLEs spbi-13,dgn on: TxDOT |ck: TxDOT [ows TxDOT lex: TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS ©Tx0oT_Way 2003 oo [see] e womay

REVISIONS 6461 | 43 001 1-610,etc.

EXPL ODED v I Ew ‘g:?; :1834 COUNTY SHEET NO.

HOU HARRIS, etc. 36
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FILE:

ToR



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

GENERAL NOTES: e RMC
1. Details show o typical worning sign with two flashing beacon heads, other Bock of
arrangements are possible. When only one beacon is required, install the cabinet
upper beacon.
25 2. See Item 685, "Roadside Flashing Beacon Assemblies" for further requirements. O<—12" LED Beacon
S w/ Visor
«y 3. See SMD stondord sheets for lateral aond vertical cleorances ond sign mounting .
°9 details. Install signs os shown on the sign layout sheets. [} Solar Panel
26 . . N (See note 18)
Cow 4, Use either a Screw-In Type Anchor Foundation or o Drilled Shaft Foundation SIGN (See Note 3) _‘ Bushing
Egg ?_s shown elsewhere in the plons%swpgn ?lons requirg a Dr;|l$d Shgf‘rh
5 oundation, see standard sheet -FD. Install the Screw-In Type Anchor T i+
T Foundation as per manufacturer’s recommendotions. Om a slope, install one «~— Stginless steel glgdt;ondu- ?Ostez,gnd
06" edge ot ground level. Screw-In/Drilled Shaft Foundation is subsidiary to banding (Min Type LB) oc :_Q
zv-g Item 685. Installation of ¢ ground rod is not required for solar powered f~ " width 0‘030 ¥ or seagling
L fioshing beacon assemblies. v 2 Wi r O lock ring
SR thickness)
$=2] 5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's |
<o Material Producer List (MPL) in the file "Highway Traffic Signals”, Weatherhead DETA“_ A
Q0 —
.‘.’§3 6. Provide clearonce as shown above the sidewalk or pavement grade gt the edge
a9 of the rood. When g bottom beacon is not used, mount the bottom of the sign
6o at least 7 ft. above the sidewalk or pavement grade at the edge of the road. "
Lra 74" RMC Bushing
ol 7. Provide 20’ in length ANSI ciass 5 timber poles. Install pole as shown or gt Min. 1" with
c the edge of the right of way. The timber pole is subsidiary to the ltem 685, r PVC grommet
Eéo “Rogdside Flashing Beacon Assemblies. " condui ¥
fg’g‘d 8. Use materials specifically designed for attoching cabinets, beacon heads,
20w solar panels, etc., to poles. . I
b o
:éa 9. Conduit in foundotion and within € in. of foundotion is subsidiary to the ! ¥
oxg Item 685, "Roodside Flashing Beacon Assemblies,” -1 E‘ Cable
“ 3 clamp
;o-, 1 10. Per monufacturer’s recommendations, engage all threads on the pedestal pole - 12 t:ED Beacon Side of or CGB
co base and pipe uniess the pipe is fully seated into base. In high winds, use w/ Visor ground box connector
2ot a pole and base collar assembly to add strength ond prevent loosening on -1 I
+88 connection,
i 8
D51 11. Install beccon heads as shown here, as shown elsewhere on the plans, or as -
§§§ directed. Use hordwore specifically designed for mounting beacon heads on poles. 3 leCabinet for Flasher
L s ' f - ——— - i H teel F Controtier / Solar
12. Install the Type LB conduit body attachment in the bottom third of the back of 4 1/2 " outer dia. Stainless stee . .
385 the cabinet. See Detail A. g goo cgst Aluminum pipe banding (Min, f Control Unit / Batteries DETAIL B
8Cw el e (See note 17) 172 " width, {when required) Mount
maé 13. Provide single pole non-fused watertight breakaway elecfricol connectors for ol & 0.030 thickness) bottom of caobinet 3’ min.
s frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roadway ol < or as shown on ED '[ above grade.
Egé Itluminotion ond Electrical Supplies”. Approved models are |isted under . (%3 Standord Sheet
s} [tem 685. For ungrounded (hot) conductors, instali a bregkaway connector with o8
255 a dummy fuse (slug). For grounded (neutral) conductors, install o breckaway el - . /\ .
2*% connector with a white colored marking and a permanently installed dummy = ¢ Egggg;g:e a MSee Detail A B
W O fuse (slug). R o Batter
w30 ol = Pole Base See Detail D cover y
£X* | 14. Install the batteries in o battery box. Place the batteries on a 3/16" thick Mo (See note 10) Botter
¥ O plastic sheet and connect together. Place o plastic cover (battery bell jor) ~ 9 Ground Box - y
«?38 over the top of each battery ond secure the battery bell jaor to the battery Breokaway L see note 19 Min, 1" RMC (Type-Bottery
°.E with g strop. The batteries, bell jors, strgps ond 3/16 " plostic sheet are Electrical a Box with Strap
--ggg subsidiary to the Item 685, "Roadside Flashing Beccon Assemblies.” When Connectors T apron) (See
HEEDS required, install botteries in the filasher cabinet. Wire batteries occording ({See Note 13 See Detai! B note 15)
Zouon to manufacturers recommendotions. Provide the number of batteries as required and detait) 15" B
<Ce-s by the manufacturer. [Flush (0, +1/2™)
Q o+ . - . . .
© £, 15. See stondord sheet Electrical Details (ED) for additional requirements T T ATE i WA AT T QT T £/ &/ Sy A IIITITT T T T
o xo regarding the installation of ground boxes/battery boxes, conduit, ond Drilled Shaft
cabinets. o mi " min.
! Foundation or 187 min. RMC—w\ l’PVC 18" min DETAIL C
16. Uniess otherwise shown on the plans or recommended by the manufacturer, use Screw-In Type l I
the following toble to determine the wire size from cabinet to beacons. Anchor Foundation 1
{ Note 4)—— _f
See \‘ L PVC: bS
Distance from Cabinet Minimum Required Hardware fo attach Min. 1" Schedule N \ .
to Beacons (ft.) Wire Size (AWG) : bose - 4 Ea. 40 PVC to cabinet - See Detail C
0 - 35 =14 giég. Ségg‘: D?g)m» 1" X 4" Grade 5 (See note 16) [nctude when 9" Gravel
3560 12 Carriage Bolts plans require fitl L cobie
- . . - 1 batteries to
eg 100 1\80 13° Dig. Helix L Butt-wroe | be installed Clamp
90 {378 P'G*e’—"—ﬂa‘ - in battery Condui t
ground box. Hub
17. Uniess otherwise shown on the plans, pole shoft shall be one piece, Schedule Condui t
40 Atuminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only), Aluminum conduit
will not develop the necessary strength and will not be allowed.
18. Orient solar panel for optimum exposure to sunlight (face to the south). Prior
to installation, check the location to ensure there is no overhead obstruction DETAIL FOR SOLAR PANEL' CABINET, AND BATTERIES LOCATED
that would block the solar p?neé from receiving full sunlight. Unless specified I BER po E DETAIL D
elsewhere, mount a minimum of 14’ agbove grade. OUT OF CL EAR ZONE ON T M L
19, Ensure height of conduit is below top of anchor bolts. ga Opggtfllgns
, Texas Department of Transportation s’{;",’ﬂg}’d
[ it .
Line Side ! Load Side
Insulated : | /Insulofed SOLAR POWERED ROADSIDE
Conductors Conductors q;]m]]:] :(:I:l r:(:@]m] C@::):n [::DIDID
S I JE—
N e FLASHING BEACON ASSEMBLY
[
on /] /) o Flasner | | | DETAILS (TIMBER)
e 5 ; Cabinet
Battery U | (/ LINE LOAD
]
Box | | SPRFBA(2)-13
Breokoway Bose —= P spb2-13.4 T N - ;
_____________ " - : - dgn on: TxDOT |cx: TxDOT Jom: TXDOT |ex: TxDOT
NON FUSED BREAKAWAY EL ECTR I CAL CONNECTORS © 1xp07 May 2003 CONT |SECT J08 HIGHWAY
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW e go el B e
Gl 12-04 oIsY COUNTY SHEET NO.
] 3-13
g HOU HARRIS, etc. 37
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

GENERAL MTLSI ggts)zg:

1. Details show o typical warning sign with two flashing beacon heads, other
arrangements are possible. When only one beacon is required, install the
upper beacon.

12" LED Beacon
w/ Visor

2. See Item 685, "Roadside Flashing Beccon Assemblies” for further requirements. 8gnneg?or

oo

3. See SMD standard sheets for loteral ond vertical clearances and sign mounting SIGN (See Note 3)

details. Install signs as shown on the sign layout sheets.

l«——Back of
cabinet

4, Use either a Screw-In Type Anchor Foundotion or a Drilied Shaft Foundation
as shown elsewhere in the plans. When plans require a Drilled Shaft
Foundation, see standard sheet TS-FD. Instali the Screw-In Type Anchor
Foundation as per monufocturer’s recommendations. On o slope, install one
edge at ground level. Screw-In/Drilled Shoft Foundation is subsidiary to
Item 685. Installation of o ground rod is not required for solar powered
flashing beccon assemblies.

Solgor Panel
(See note 17}
Pull conductors to remove slack in
N run between cabinet ond ground box.
) Clamp cable at conduit end in ground
box and in cabinet at entry os shown.

Use CGB type
connector where DETAIL A
cable enters poles

X No warronty of any
1ity for the conversion

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

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT’s
Material Producer List (MPL) in the file "Highway Traffic Signais”,

6. Provide clearance as shown above the sidewaik or pavement grade ot the edge
of the road., When a bottom beacon is not used, mount the bottom of the sign
at least 7 ft. cbove the sidewalk or povement grade ot the edge of the road.

7. Use moterials specifically designed for attaching cabinets, beccon heads,
solar ponels, etftc., to poles.

4 1/2 " outer dia. PVC
cast Aluminum pipe conduit
(See note 16) ———————v

8. Conduit in foundotion and within 6 in. of foundotion is subsidiary to the
Item 685, "Roadside Flashing Beacon Assemblies.”

TxDOT ossumes no responsi

. . ~— 12" LED Beacon
9. Per monufacturer'’s recommendations, engage all threads on ithe pedestal pole O w/ Visor
base and pipe unless the pipe is fully seoted into base. In high winds, use o
a pole ond base collar assembiy to add strength and prevent lcosening on
connection,

10. Install beacon heods as shown here, as shown elsewhere on the plons, or as Side of
directed. Use hardware specifically designed for mounting beacon heads on ground box
poles.

connector

4 1/2 " outer dia. RN
cast Aluminum pipe
(See note 16) r*—Cabinet for Flasher
Controtler / Solar
Control Unit / Batteries

{(when requirediMount
-] bottom of cabinet 3 min. DETAIL B

J above grade.
Frangible -

Pedestal
Pole Base
(See note 9) i

11. Install the cable clamp in the bottom third of the bock of the cabinet.
See Detail A.

12. Provide singlie pole non-fused watertignt breckoway electrical connectors for
frongibie pedestal pole bases, as shown on TxDOT's MPL in the fiie “Roadwoy
Ittumination and Electrical Supplies”. Approved models are |isted under
Item 685. For ungrounded (hot) conductors, instal! g breakaway connector with
o dummy fuse (slug). For grounded (neutral) conductors, install o breckaway
connector with a white colored marking and ¢ permanently installed dummy
fuse (slug).

is governed by the “Texos Engineering Practice Act".

Min, (See note 6)

7' -0"

See Detaii A

See note 18 Hardware to Attach . Ground Box - B
L= Bgsgwo_e4 ga. Lt See Detail C {Type-Battery Battery
1" X 4" Grade 5 M Box with cover

15" Corriage Bolts M See Detail B apron) (See I Battery

[Flush (0,+1/2™) note 14)

WO 7T KT 77777777777 I V' ST ///T////

7°-0" Min, {(See Note 6)

Breakawa

13. Install the botteries in a bottery box. Ploce the baotteries on a 3/16" thick E]ecfricé'
plastic sheet and connect together. Place a plastic cover (battery beil jar) Connectors
over the top of each battery and secure the battery bell! jor to the battery (See Note 12
with a strop. The batteries, bell jars, straps and 3/16 " plastic sheet are and detail)
subsidiary to the Item 685, "Roadside Flashing Beacon Assemblies.” When
required, instail batteries in the flaosher cabinet. Wire batteries according
to manufacturers recommendations. Provide the number of batteries as required 7T 7777777
by the manufacturer. Drilted Shaft

Foundation or

Screw-In Type

Anchor Foundation

15, Unless otherwise shown on the plans or recommended by the monufocturer, use (See Note 4)-—m \-Hordwore to attach
the following table to determine the wire size from cabinet to beacons. base - 4 Ea.

i" X 4" Graode 5

8 in. (Sch, 40) s
Distance from Cabinet Minimum Required p;‘;e Shoft Dig, ——] Carrioge Bolts

to Beacons (ft.) Wire Size (AWG) Min., 1" Schedule
0 - 35 214 13" Dig. Helix 40 PVC to cabinet
35 - 60 #12 (378" pxme)—»-fﬂa- (See note 15) 13 Dia. Helix

Strop

The use of this stondard
kind is mode by TxDOT for ony purpose whotsoever.

18" min. 18" min,

PVC Pve
| M v Vi | L7
T V I
Conduit Open Include when

ing 1Rt O
2 %" wide lans require '\_ TA
(boafh sides)/ b o 9" Gravel DE IL C

batteries to

be installed fitl
8 in. {(Sch., 40) in bottery
Pipe Shoft Dig.—» ground box.

DISCLAIMER:

14, See standard sheet Electrical Details (ED) for additional requirements
regarding the installation of ground boxess/battery boxes, conduit, ond cobinets,

5'-0"

60 - 100 #10
> 100 w8

(3/8" Plo+e)————v~f-n=,_

16. Unless otherwise shown on the pians, pole shaft shall be one piece, Schedule
40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Ailuminum conduit
will not develop the necessary strength and will not be allowed.

17. Orignf solcr‘pcnel for optimum exposure to suniight ffoce to the south). Prior
I&P;&?Eﬁﬁﬁ?gﬂiQ@;ﬁ%ﬂ%ﬁﬁéﬁﬁﬁ&ﬁ@ﬁ?ﬁ%ﬁixﬁﬁ& DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED
isehers, oo o mnimm ol 1 hove oo OUT OF CLEAR ZONE ON SEPARATE ALUMINUM POLE ASSEMBLY

18. Ensure height of conduit is below top of anchor boits. N o Traftfllc
@ perations

. Division
I Texas Department of Transportation Standard

Line Side
Insulated
Conductors

=T == FLASHING BEACON ASSEMBLY
To Flasher DETAlLs (ALWlNW)

Cobinet ’

/ e SOLAR POWERED ROADSIDE
v

From (/// . N

Battery
Box |

|

LINE ' l LOAD l SPRFBA(3)-13

T Breakawoy Base ——JL _____________ I T FILEs spb3-13. dgn onr TxDOT [cx: TxDOT Jom TxDOT Jexs TxDOT
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS o T B
‘E_“:_,:’ NON = FUSED BRE AKAWAY EL ECTR I CAL CONNECTORS EXPLODED v [ Ew ‘g:?; DisT COUNTY SH’EET .
ac HOU HARRIS, etc. 38




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

‘@
i
co2 LOOP WIRE
:gf—’ %" MIN. CUT FOR LOOP WIRE — TYP I CAL LOOP DETECTOR LAYOUTS SEE {TWISTED-
0 O PAVEMENT SURFACE (AS SPECIFIED IN PLANS) PLAN SEE
oy 3 LAYOUT NOTE 2)
5..t APPROVED SEALANT LOOP WIRE
v ‘5 o Yan PER OMS 6340 SEE CORNER (TWISTED~
g MIN. DETAIL SEE _ LENGTH (AS PER PLANS)
or: J— % FOAM BACKER ROD / NOTE 2}
Z-2 (AS DIRECTED BY ENGINEER) 5" l\ V4 AV /]
el PLACED IN 4" SECTIONS FOR 7% MAX u— LOOP WIRE K
. EVERY 12" OF SAWCUT y 7" MAX. (TWISTED-
geg Wy - 2o / OVERRUN Y OVERRUN SEE
ggg NO. 14 A.W.G. LOOP WIRE SEE CORNER NOTE 2}
1 DETAIL
Q
p— TH
£es SEE NOTE 4 ",
Oéﬂ .................... 4 LENGTH 07‘;5,’:3&
2er
-3
LBn
[
§08 LOOP SAW CUT CROSS'SECT ION \ / LANE LINES 6’ DIAMETER
Pt . vl P A "
888 *» SAWCUTS IN BRIDGE DECKS ARE TYPICALLY 1" DEPTH MAXIMUM 70 MAX.
WX SAWCUTS IN BRIDGE DECKS AND ACROSS EXPANSION JOINTS OVERRUN v HEX IGON
8.8 SHALL BE AS APPROVED BY ENGINEER 5" » Y
X i C
<]
QDY .
£5. A LENGTH (AS PER PLANS) GENERAL NOTES:
[+]
»5 . .
a2 w 5" . 1. The pavement cut is to be made with a concrete sow
03*8' SEALING SSEE';LL ICN%NDCUOIJPOVUNTDH 7" MAX, 7" MAX. 5" to neat lines ond loose material removed. The cut
8§\6 GROUND  COMPOUND OVERRUN OVERRUN shall be cleon ond dry when the wire ond sealing
L >
5¢ compound is placed.
28, 8o% 12" MIN. RECTANGULAR CIRCULAR 2. Loop wire shall be 14 AWG Stronded Type XHHW. Wire
°§2:’ WIRE from the loop to the ground box shall be twisted a
-'f‘_s A’M minimum of 5 turns per foot. No splices shall be
vgo M Y permitted in the ioop or in the run to the ground box.
1‘?:; 18" f > LOOP WIRE 3. The home run cable from the pull box to the controller
coOL MIN. \\/\/ » FACE OF CURB OR EDGE OF PAVEMENT (TWISTED- shall be IMSA 50-2 shielded cable and shall be
2%8 %\/// N\ SEE LOOP WIRE soidered to the loop wire. The solder joints shali be
o e AR S ! N NOTE 2) FACE OF CURB OR EDGE OF PAVEMENT - (TWISTED- sealed with Scotchcast or other method acceptable
2ra LR S W, A SEE PLAN LAYOUT Y SEE to the Engineer. The shield shall be grounded only
fgo \ See / s -"\ RN A PRI T L) i\ LENGTH (AS PER PLANS) —3) NOTE 2) at the con:rol::rA:gd. Lo?gegom? runxgﬁle shall be
“ QL +wo conductor shie , Type .
GEx Note . R 4 AN ———— LENGTH (AS PER PLANS) —3| 4, All wire placed in the saw cut shall be seated by
@ N 3 1" PVC DRILLED TO A . P
8- 0 SHIELDED FIT i+ BASE / N ” fully encapsulating it in a sealant acceptable to the
] AD-IN CABLE CONDUIT CONDUIT . . . .
v LE o N N Engineer. Sealing compound shail be in accordance with
g.‘:—.‘é' IN CONDUIT APPAR&XL.E 45 / SEE DMS 6340,
Fxo A FILL INSIDE PLAN )\ 5. The loop location, confirguration ond number of turns
& OF CONDUIT WIDTH o VARIABLE LAYOUT C;,JE;‘;X& :ggléng?ngzrindicofed on the plans or as directed by
S WITH LOOP SEALANT 6 3 TURNS TYP, 2 TURNS TYP, Wlé{TH v '
] Recommended Number of Turns for Loop Detectors
L¥)
a \ y Yy L
5 TYPICAL LEAD IN CONFIGURATION (WITHOUT CUR ) < DIRECTION . ﬁ/ PERIMETER  NUMBER  APPROXIMATE LOOP
OUT CURBING v \ / OF TRAFFIC 127 MIN. SIZE (FT.} OF TURNS  SIZES INCLUDED
A Y 7 Y T N (R [ e
4 S 4 24' or Less Jor 4 5 x 5, 6 x 6
25 - 110’ 2or3 6 x 10, 6’ x 45°
POWER HEADER QUADRAPOLE 110" or More 1 or 2 6’ x 50° or Longer
6. A seporate sow cut shall be made from each loop to the
A 4" MIN. OR AS edge of pavement or os specified by the Engineer.
GROUND SEALING SPECIFIED BY 7. Spiices between the loop lead-in caoble ond foop
BOX COMPOUND ENGINEER detector shall be mode only in the ground box near the
foop it is serving.
\/ SEAL CONDUIT WITH TYP I CAL CORNER DE TA I L S 8. Circulor loops moy use prewound loops encased in
SEALING COMPOUND \ continuous pvc tubing. Sawcut width may be odjusted to
I 7/ \ T 10 accommodate tubing.
SAWCUT GROUND 9, The lead-in wire in the circulor loop shall be coiled
BOX at the 3 inch drilled corner to reduce bending stress.
10.Loop duct moy be used os specified by Engineer.
For additiohnal information refer to “Texas Traffic
Signol Detector”™ monual, TTI Report 1163-1,
R?‘R%U(';o? LooP Texas Department of Transportation
ORILLED CORNER DETAIL Traffic Operatlons Divislon
SHIELDED 3 1 pve 7" MAX.
LEAD-IN CABLE DRILLED TO BOX
IN CONDUIT CONDUIT  ¢r7 1~ CONDULT BASE _31% 8 ! INSTALLATION DETAILS
A APPARN%XL.E 45 P PR g N—— #
FILL INSIDE RECTANGULAR & HEXIGON LOOP \ 77\ “ LD(] ) -03
WITHOFL OCOC;NDS%IATLANT SAWCUT CORNER DETAIL wer |
2
7" OVERRUN BASED ON DIA. \_l_ @TXDOTRE?le;:fer 1998 n:;::oc;rzm ]cx: rj:r [ow: TXDOT mc]::;rxoor
24" DIAMETER SAW BLADE RECTANGULAR & HEXIGON LOOP (ALT.) 2%
sz] TYPICAL LEAD IN CONFIGURATION (WITH CURBING) R & HEXIOON L ) ) T T
: o | D ILLED Co DE [L BDIST COUNTY SHEET NO.
auw HOU HARRIS, etc. 38
79A
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AL
%8 To Traoffic Signal Pole
B 2" PVC
re ~- Ground Box (Typ.}
& ~ /
ts \\
4 ————-—-——D————_ W wn  wmmss S E—— — I — — — m—
: AY A B\
O+
2x

GENERAL NOTES:

' 7\ A O: 5 \D: - e
A W - TY e

Loops 1 and 2 shgll be connected to the controller

cabinet by meons of the same loop lead-in (2/C #14 AWG).

Loops 3 thru 6 shall be connected to the controller

Stop Bor —— ] v,

9 )"\s'x 60" Loop (2 Turns)

cobinet by means of the some loop lead-in (2/C #14 AWG).

6'x 6 Loop (3 Turns) 6'x 6 Loop (3 Turns)

Loops 7 ond 8 shal! be connected to the controllier
cobinet by meons of the some loop lead-in (2/C #14 AWG).

O M AE e B i Lyt peogig
?

shall be pioced only when o left turn lone exists.

T ossumes no responsibil

55 MPH ( A=225", B=95" )
65 MPH ( A=320", B=110" )

To Traffic Signal Pole

.
—
T~ 7

‘

PvC Ground Box (Typ.)

R W
1 )4 \\ A + VX}a B 5

]

2 ) S Loop (2 Turns) b 4 6

X
Stop Bor | l\ » hN

9 Y T—6"x 60" Loop (2 Turns)

6'x 6’ Loop (3 Turns) 6'x 6' Loop (3 Turns)

sion of this stondord to other formats or for incorrect results or domages resulting from its use,

kind is mode by TxDOT for any purpose whatsoever. Tx

40 MPH ( A=110", B=130' )

35 MPH ( A=90’', B=100" )
50 MPH ( A=220", B=130" )

45 MPH ( A=175", B=115" )

DISCLAIMER: The use of this stondord is governed by the "Texaos Elagineering Practice Act".

To Troffic Signal Pole
o~ 2" PVC Ground Box (Typ,)

<
/ANEEEEZIEN \e}

2 X—*G'x‘«)' Loop (2 Turns) %) 4

Stop Bor —| X
"T— — —_— — ——

= — 7

9 )"\e'x 60’ Loop (2 Turns)

6'x 6’ Loop (3 Turns)

30 MPH

i;’fﬁmwawwmmwd7hmwwMMW
Trafflc Operatlons Divislon
LOOP WINDING DETAILS - ¢H¢
— MV = > LOOP DETECTOR
PLACEMENT DETAILS
’I‘ & \l/ TRAFFIC FLOW /I\ /r\ /I\ \l/ TRAFFIC FLOW \l/ \1/
e D N—
v ) = < LD(2)-03
. ©Tx00T January 2003 ON: THDOT | Ck: TXDOT [OW: TXDOT | ke TXpOT
25 OUADRAPOLE .00 POWER HEADER LOOP e e
E E :;U HAI::);Sl etc, 4‘0_
798
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment

1. The Barricade and Construction Standard Sheets (BC sheets) ore intended . " . . o e s .
' I within the right-of-way shall wear high-visibility safety apparel meeting

»C . .
€96 to show typical examples for placement of temporary traffic control . “ . . . Y e s
23 devices, construction pavement markings, ond typical work zone signs. the requlremenfs.of ISEA A@efucon Nc?n?nglISTondozgsioqoglggéZ!s;blélfg
ig The information contained in these sheets meet or exceed the requirements Appgrel, orfequnvolenf revuSugns, and !abe eggcs 3 + hs ?g gr
£s shown in the "Texas Manual on Uniform Traffic Control Devices® (TMUTCD). performance for Class 2 or 3 risk exposure. ass > garments shou e
S considered for high traffic volume work areas or night time work.

g+ 2. The development and desi i i

g . gn of the Traffic Control Plan (TCP)is the . . : . . :

ob responsibiiity of the Engineer. 2. Except in emergency S|+uo+10ns, flagger stations shall be illuminated
=z when fiagging is used at night.

3. The Contfractor 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. COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES

1. Only pre-qualified products shall be used. The "Compliant Work Zone
Traffic Control Devices List" (CWZTCD) describes pre-qualified products
and their sources.

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

2. Work zone traffic control devices shall be compliaont with the Manual for

5. Geometric design of lane shifts and detours should, when possible, meet the
H ! P ! Assessing safety Hardware (MASH).

applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

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

TxDOT assumes no responsibility

6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shail 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 agppropriate rk istance.
v W oppropriate work zone distance DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
7. 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)
8. All 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 monual shall be shown in the plans or the Engineer shall

The use of this stondord is governed by the “"Texas Engineering Proctice Act®.
of this stondard to other formots or for incorrect results or domages resulting from its use,

kind is made by TxDOT for any purpose whotsoever.

&
g provide a detail to the Contractor before the sign is maonufaoctured. TRAFFIC ENGINEERING STANDARD SHEETS
-

g 9. The temporary traffic control devices shown in the iltustrations of the

o BC sheets are examples. As necessary, the Engineer will determine the most

appropriate traffic contro! devices to be used.

10. Where highway construction or maintenance work is being undertgken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ Iimit 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 limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected ot or near the CSJ
limits. For mobile operations, CSJ limit signs are not required.

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

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

‘ e Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles Safety
must be porked away from travel lanes. They should be as close to the ITexas Department of Transportation Standard
right-of-way line as possible, or locagted 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 [exs TxDOT[ows TxDOT [eks TxDOT
(© TxDOT November 2002 CONT |sECT J08 HIGHWAY
REVISIONS 4 001 1-610, etc,
& 4-03 1-13 bas1 1 43 .
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15.6
TYPICAL LOCATION OF CROSSROAD SICNS T TER . BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
_ - INTERSECTION « xcao-are | HORK
A Yok | ZONE SPACING
Nl X WILES o TRAFFIC SIZE
e (Optional 620-1aT ¥ %R20-5T | FINES A
52 see Note o DousLE i : Posted| Sign
S 1 and 4) / % % R20-50TPl 25 NS!QZF Convgnféonol Expressway/ Speed Spoging
5% ROAD WORK umber oa Freewa MoV
:%’ i 0 END S < REXT X MILES or Series way X
€3¢ " " " ¥ %620-20T | WORK_ZONE G20-1bTL oot
Ces CROSSROAD X X CcwW204 MPH | (Apprx. )
sTY X X ! ! cwz! 30 120
057 ; > INTERSECTED 1 Block - City < | 1000°-1500 - Hwy _ cw22 487 x 487 | 48" x 48" 35 160
z>,§ b b ROADWAY X 1000° -1500" - Hwy => 1 Block - City cwW23
ScE L e » cw2s 40 240
_t;,.gg‘ R?&?Dr wﬁxes \ ROAD WORK ' \/- & ) 45 320
o < NEXT X MIL .
vaz REXT K MILES 620-16TR| 47 X MILES &> . csd 0 cwi, Cwz, X ) . } 50 200
283 i 80 Limit vork 208 | B o CWT, CW8, | 36" x 36" | 48" x 48 .
§‘§, e G20-1g éggf’i‘g?:[ ROAD WORK BEGIN BEGIN min. O, G20-2b CW9, CWi1, 55 500
Lre 1 ond 4) G20-23F WORK 620-5T %OXA‘DX V‘?L%PS( 3 cWi4 60 6002
w28 % % G620-9TP | 70N s . . s 7002
£ mg ++ May be mounted on back of *ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC et | s | T CW3, Cw4, 5
587 (See note 2 below %%R20-5T | FINES 620-6 SIATE WS, OW6 48" x 48" | 48" x 48" 70 800
§§B e note ™ . DOUBLE COHTRICTOR s 75 900 2
=0 1. The typical minimum signing on @ crossroad approach should be a “ROAD WORK AHEAD" (CW20-1D)sign ond o 3 X% R20-50TP| o558 END Cwe-3, .
2op (G20-2) "END ROAD WORK™ sign, unless noted otherwise in plans. T ] ROAD WORK cwio, cwi2 80 1000
:'cc?::, 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to baock 620-2 3
gxw with the reduced size 36" x 18" “END ROAD WORK" (620-2} sign on fow volume crossroods {see Note 4 under * *
K : “Typical Construction Warning Sign Size and Spacing”). See the “Stondard Highway Sign Designs for
+ .0 Texas" manual for sign details. The Engineer moy omit the advance waorning signs on low volume . . . .. . d freeways
Lo . . . N . TS AT T-INTERSECTION % For typica! sign spocings on divided highways, expressways on R yS,
é’%g ?;??;gg?gn lgzlfngénzzgw:':; fﬁ;e;T;): whether o road is low volume os per TMUTCD Port 5. This CSJ LIMITS ! see Part 6 of the “Texas Manua! on Uniform Traffic Contro! Devices”
) H H H H iti i H (TMUTCD} typiccol application diagrams or TCP Stondord Sheets.
3;93.8 3. Bosed on existing fieid conditions, the Engineer/Inspector may require odditional signs such os FLAGGER 1. The Engineer will determine the types and '°°°:;1°“ of ony ‘::d"r*'g”":d*;°ff;gd°:2;:°:’ogi";gesv MUTCD) typical applicati 109
- AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as o fiagger and accompanying 5'9';?' or other signs, that shou e u A\ Minimum distonce from work area to first Advance Warning sign nearest the
2 ’é be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed ot or near an intersection. vork area ond/or. distance between each additional sign.
58, tocation and spacing of ony sign not shown on the BC sheets, Troffic Control Plon sheets or the Work . . N N
zZ8¢6 Zone Stondard Sheets. 2. If construction closes the road ot a T-intersection, the Contractor shall place the “CONTRACTOR GENERAL NOTES
°‘g;”.’ 4, The "ROAD WORK NEXT X MILES"(G20-16T)sign shall be required at high volume crossroads to advise NAME" (G20-6T) sign behind the Type 3 Borraco?e? for fhERgigdwgégs:E;T(:ezlsgéloz"osoz];r . : : :
229 motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES™ left °""°";g2°' 2 L) ond ” o orin lon;g o 1. Special or larger size signs may be used as necessary.
o 25 will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be reploced by e detour signing calle or i e p N ] ) ) )
5°% 5. Additiona! traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance behyeen signs should be increased as required to have 1500 feet
256 6. When work occurs in the intersection areq, appropriate traoffic control devices, as shown elsewhere in advance warning.
2«£ the plans or as determined by the Engineer/Inspector, shall be in place. . .
280 3. Distonce between signs should be increased as required to have 1/2 mile
Nna o .
X SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advonce warning,
£7o WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS » 0 N
« 38 .qTp [BECIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
ot % %620-9 WORK the discretion of the Engineer os per TMUTCD Part 5. See
08§ SPEED ZONE STAY ALERT crossroads of_rhe.dufcre n:r.w o he q;neg R ge.z .
zagy BEETN LIMIT TRAFFIC OBEY Note 2 under “Typical Location of Crossroad Signs”™.
Zoan % %620-5T | KOAD, WORK *RR20-5T ) Fikes WARNING . o .
SETE NEXT X WILES >< >< |DOUBLE| SICHS 5. Only diamond shaped warning sign sizes are indicated.
o o¥ NALE . s STATE LAW . .
z <y oW1 -4R ¥ %620-67 | A0S R2-1% % \¥ ¥ R20-50TP|Lrde TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the “Standard Highway
e o ) STATE O G20-10T % R20-3T% % Sign Designs for Texas™ manual for complete 1ist of available sign design
X X . CONTRACTOR " X X X sizes.
oy CW13-1P Type 3 gc{rncode.or AW
chonnelizing devices 4 o
P 4 4 d d 4 4 4
Y/ N 777777 - LEGEND
q
T By A TR TS e s — — P — _— —_— [o— Type 3 Borricade
/ < m" + L e = 0 00| Channelizing Devices
i YORK tnning of —/ :
’ => SPACE = ROoPASSING. Ao —" AL 2 | sign
| -/ 0 R2-1| LIMIT WORK Z0ME {50 o7 3¢ 3¢
3x Channel izing CSJ Limit b & "”ed§“°*;'° 00 X X 620-20 cee Typical Comstruction
vi coordinate ee Typical Constructio
When extended distonces occur between minimal work spaces, the Engineer/Inspector should ensure additional with §ion " warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs ore placed in advance of these work dreas to remind drivers they are stilt G20-2 % % location NOTES Spacing chart or the
within the project limits, See the app!icable TCP sheets for exact location ond spacing of signs and TMUT(}D for sign
chonnelizing devices. The Coniractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs aond "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for each specific project. SHEET 2 OF 12
k 0 { ¥ %G620-9TP WORK STAY ALERT This distance shaill replace the "X" ond shall be rounded
r BEGIN SPEED ZONE OBEY to the nearest whole mile with the approval of the Engineer. g' Z—ffﬁ"&
% %620-5T| ROAD WORK| |\ ry TRAFFIC WARNING No decimals shall be used. Division
ROAD REXT X MILES % %R20-5T [ FINES SIGHS I Texas Department of Transportation Standard
CLOSED|gs1-2 Cwi-4 e >< >< DOUBLE STATE LAW (] The “BEGIN WORK ZONE"(G20-9TP) and "END WORK ZONE® (G20-2bT)
Type 3 x%c20-67|  om % %R20-507P| S, TALK OR TEXT LATER shatl be used as shown on the sample layout when advance
cm-s 5?;""0009 or  cwiz-ip KX s | B2 L rmeel Go-10T R20-31 signs are required outside the CSJ Limits. They inform the
chonnelizing % * motorist of entering or leaving a part of the work zone BARR'CADE AND CONSTRUCT ION
devices \_ lying outside the CSJ Limits where traffic fines may double
e X X X X X if workers are present. PROJECT L lMl T
4 4 4 4 4 .
p / r ¢ // ¥ % CSJ limit signing is required for highway construction and
\‘ i l maintenance work, with the exception of mobile operations.
N
ol —_ — — — —t‘\ _—— — — — — () Area for piocement of "ROAD WORK AHEAD" (CW20-1D)sign BC(2) -21
I Chonnelizing CSJ Limit => and other signs or devices as cglled for on the Traffic
£ T e Devices I Control Plon. FILEs be-21.dgn on: TXDOT [cxe TxDOT [ows TXDOT _crs TXDOT
// b X sPEED|R2:T F . . - . © Tx00T November 2002 conT |SsEcT 108 HIGHRAY
WORK &7 END _______________,,\ LIMIT <><> ) o0 a Controctor will instal!l o reguiatory speed limit sign at REVISIONS PP o1 1610, eto,
o o SPACE the end of the work zone.
W ROAD WORK >< X WORK ZONE |G20-2bT % % 9-07 8-14 otst CounTY SHEET M.
gE 620-2 % % 7-13  5-21 HOU HARRIS, efc, 2
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Work zone speed |imits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, *
gs and approved by the Texas Transportation Commission, or by City Ordinonce when within Incorporoted City Limits.
o
L
o
& Reduced speeds should only be posted in the vicinity
coa . . . . . .
o9 Signing shown for Signing shown for
£e3 Signing shown for. csd of work activity and not throughout the entire project. e e -
g See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
geg additional advance . . additiona!l aodvance
ot stgning. or covered during periods when they are not needed. signing.
i |
< pe- H
823
-G 0
§§;‘.’———— — e — \_____.________47;7__.__________.____1_ —
SR ]
“a8 \\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\@\\ \\\ \\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AATALTATATLAAATATAA RNV NASAAR AN AR RO RRR AR NN N
gc g b b\\\\\\\\\\\\\\\\\\\\\\\\\E\\\\ \\\\\\\\\\\\\\\\\\\\\\\\b b \k;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘]
Tes
[T
200 S 1 See Genera!l
5.5‘_; (750° - 1500°) eefo:egc | See General Note 4 I ‘ (750° - 1500") Note 4
Hnan
gxe ’
£ 5
e WORK
£35 SPEED 7ONE | 62075
88 LIMIT WORK | G20-50p SPEED SPEED
BEE ZONE SPEED LIMIT WORK WORK LIMIT
355 70 f2-1 SPEED LIMIT ) 70 ZONE | 620-50P ZONE | G20-50P 70
Eg"' LIMIT 6 O R2-1 SPEED SPEED R2-1
L8y 6 O R2-t LIMIT LIMIT
3o R2-1 R2-1
223§ 60 c0
D>\\.
pse
E5b GUIDANCE FOR USE:
w L
e
D= O
289 LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
£p
“5$§ This type of work zone speed !imit should be included on the design of 1. Reguiatory work zone speed limits should be used only for sections of construction
£885 the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zonun speed are present in the work zone ond modification of the geometrics fo 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
gFof g higher design speed is not feasible. mounting height.
w
a g,
Q X0 . . . .
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ?peed zzne.s;grﬁ oref:llusf: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 each direction of travel.
Work activity may also be.defmed as @ chonge.m the roadway +hc’r.requn_’es 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to saofely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or domaged pavement surface 35 mph and less 0.2 to | mile
b) substantial alteration of roadway geometrics (diversions) )
c) construction detours 5, Regulatory speed !imit signs shall have black legend and border on a white reflective
d; gfgsﬁ background (See "Reflective Sheeting” on BC(4)).
e) wi
f) other conditions reodily 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 |imit signs "WORK ZONE" (G20-50P) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to [tem 502.
7. Turning signs from view, laying signs over or down will not be qllowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under “REMOVING OR COVERING" on BC(4).
This type of work zone speed limit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not |imited to: SHEET 3 OF 12
the traffic control plons when workers or equipment are not behind concrete A. Law enforcement. ‘ S Trafflc
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. : . giggyn
in the traveled way. C. Portable changeable message sign (PCMS). 4 Texas Department of Transportation | standara
.. . .. D. Low-power (drone) rador fransmitter.
Short Term Work Zone Speed Limit signs shouild be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work octivity is present. When work activity is not BARR[CADE AND CONSTRUCT ION
present, signs shal!l be removed or covered. 9, Speeds shown on details cbove 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 LIMIT
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) - 2]
FILE: be-21. dgn o TxDOT | cxs TxDOT [ow: TxDOT Jexs TxDOT
© TxD0T November 2002 CONT |SECT Jo8 HIGHWAY
- REVISIONS 6461 | 43 001 1-610, etc,
bt 9-07 8-14 DIST COUNTY SHEET WO.
2 713 5-21 HoU FARRIS, etc, IE
97 |}
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

2
25 minimum ROAD
G from WORK
13 © ® curt AHEAD
N e < N
-0 . b LY
[-1]
sog | . o
SN 1 5 T
L _ 7.0° min, - o
-1 . © ,
98 g g 0'-6 Y :9.0 max. § 6 or 3 4 A 7.0: min. 6,00
RE = ~ = [greater % 9.0’ max. Y 56.07 min.
528 [
< O
vor | SZmm—0o | 1ﬁﬂEZZZT“‘~7—7~_‘J___~‘ ] <
82 Paved SN ST 3 Paved LA ) g «
, ]
gav shoul der shoulder A ]
& o g /\Q?
[+ X+ ]
Ecg ¥ Wnen piacing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb.
‘E’ég Objects shall NOT be piaced under skids as o means of leveling.
L
.§§z ¥ ¥ Wnen plaques are placed on dual-leg supports, they should be attoched to the upright nearest the travel lane.
St Supplemental ploques (advisory or distonce) should not cover the surfoce of the parent sign,
oD
& L Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports
0k ? shat! not will be by bolts ond nuts
£§k6 T‘ profrude or screws. Use TxDOT's or
B’i‘g above sign monufacturer’s recommended
vl procedures for attaching sign
230 substrates to other types of
Y- sign supports
280 Support
e =i~ ROAD
» ag protrude
o g\d cbove sign i i .
gee O WORK 1 Nails shall NOT
688 1l (i be ol lowed.
- .
N AHEAD coon sign
'5".’-“' Sign supports shall N shall be attoched
N Eg extend more fhon & U S directly to the SiQﬂ
23 <] 1/2 way up the H
- 285 back of the sign support, Multiple
oW g+ g A
R substrate. - signs shall not be
gé’.‘i’g FRONT ELEVATION joined or spliced by
8 oF Wood, meta! or ony means. Wood
I~ ~ Fi inf P i
5 2% iber Reinforced Plastic supports shall not be
Splicing embedded perforated square metal tubing in order to extend post extended or repaired
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl iCiﬂg or
obove and two below the spice point. Splice must be located entirely behind y
the sign substrate, not near the base of the support. Splice insert lengths ¥ood other means.
should be at least 5 times nomino! post size, centered on the splice and
of at least the some gouge material.

STOP/SLOW PADDLES

1. STOP/SLOW paddles ore the primory method to control troffic
by floggers. The STOP/SLO¥ paddlie size should be 24" x 24",
2. STOP/SLOW paddles shall be retrorefiectorized when used at night.
3. STOP/SLOW poddies may be attoched to ¢ staff with o minimum
tength of 6 to the bottom of the sign.
4, Any lights incorporated into the STOP or SLOW poddie foces
shall only be as specifically described in Section 6E.03
Hond Signaling Devices in the TMUTCD.

WITHIN THE PROJECT LIMITS

culturgl information,

construction,

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS

1. Permonent signs are used to give notice of traffic lows or regulations, call
attention to conditions that are potentially hozardous to traffic operations,
show route designations, destinations, directions, distonces, services, points
of interest, ond other geographical, recreational, specific service (LOGO), or

Drivers proceeding through a work zone need the same,

if not better route guidance as normally installed on a roadway without

Wnen permanent reguliatory or warning signs conflict with work zone conditions,

GENERAL NOTES FOR WORK ZONE SIGNS

Controctor shall install ond maintain signs in a straight ond piumb condition ond/or as directed by the Engineer.
Wooden sign posts shall be pointed white.

Borricades shall NOT be used as sign supports.

All signs shoil be installed in accordance with the plons or as directed by the Engineer.
guide the troveling public safely through the work zone.

The Contractor may furnish either the sign design shown in the plons or in the "Stondord 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 plons. Any variation in the plans shatl be documented by written ogreement between the Engineer and the Controctor’s
Responsible Person. All changes must be documented in writing before being implemented. This con include document ing the chonges in
the Inspector’s TxDOT diary ond hoving both the Inspector ond Contractor initicl ond date the agreed upon changes.

The Contractor shall furnish sign supports listed in the “Compliont Work Zone Traffic Control Device List™ (CWZTCD) for smoll roodside
signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)

Signs shali be used to regulate, warn, ond

standard sheets. The Contractor shall install the sign support in occordonce with the manufacturer’s recommendations. If there is o question

regording instal lation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s installotion recommendations

the Engineer con verify the correct procedures cre being followed.

The Contractor is responsible for installing signs on approved supports ond replocing signs with domaged or cracked substrates ond/or

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

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

for identification shall be t inch,

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

. g~ Port 6)

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

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

Contractor is responsible for ensuring the sign support, sign mounting height ond substrate meets monufocturer’s recommendations in

regard to crashworthiness and duration of work requirements.

a. Long-term stotionary - work that occupies o location more thon 3 doys.

b. Intermediate-term stationary - work that occupies a location more than one doyiight period up to 3 doys, or nighttime work lasting
more than one hour.

¢. Short-term stationary - daytime work that occupies a location for more thon | hour in o single doylight period.

d. Short, durgtion - work that occupies a locotion up to 1 hour.

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

§lg MTIE HEIEHT
T. The botfom of Long-term/Intermediate-term signs shall be at feast 7 feet, but not more than 9 feet, above the paved surface, except

2.

3.
4.

5.

1.

as shown for supplemental plaques mounted below other signs.
The bottom of Short-term/Short Duration signs shall be o minimum of 1 foot above the pavement surface but no more than 2 feet above

E%gg‘;%dlniermdiate—?erm Signs may be used in lieu of Short-term/Short Duration signing.

Short-term/Short Durction signs shall be used only during dayiight and shall be removed at the end of the workday or raised to
oppropriate Long-ternvIntermediote sign height.

Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the poved surface regordiess of work duration,

The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plons or as directed by the Engineer.

TRAT
The Controctor shall ensure the sign substrate is instatled in occordonce with the monufacturer’s recommendations for the type of sign
support that is being used. The CWITCD lists each substrate that con be used on the different types ond models of sign supports.
*Mesh" type materials are NOT on opproved sign substrate, regardiess of the tightness of the weave.
All wooden individual sign ponels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2° thick by 6" wide,
fastened to the back of the sign and extending fully across the sign. The cleat shatl be ottached to the back of the sign using wood
screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice ond spoced ot 6”
centers. The Engineer moy opprove other methods of splicing the sign face.

REFLECTIVE SHEETING

1.

2.
3.

1.

All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
Wnite sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with o white background.
Orange sheeting, meeting the requirements of DMS-8300 Type By or Type C, sholl be used for rigid signs with oronge bockgrounds.
1
All sign letters ond numbers shali be clear, ond open rounded type upperccose alphabet letters os approved by the Federal Highway
Administration (FHWA) ond as pubiished in the "Stondard Highway Sign Design for Texas“ monucl. Signs, letters ond numbers shall be of
first class workmanship in accordonce with Deportment Standards ond Specificafions.

REMOVING OR COVERING

.
2.
3.
4.
5.
6.
1.

SIGN SUPPORT WEIGHTS

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

Long-term stationary or intermedicte stationary signs installed on squore metal tubing may be furned oway from traoffic 90 degrees when
the sign message is not applicaobie. This technique may not be used for signs instailed in the medion of divided highways or near ony
intersections where the sign moy be seen from opproaching troffic.

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

when signs ore 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 outomobile headlights at night, without damaging the sign sheeting.
Burlep shall NOT be used to cover signs.

Duct tape or other adhesive material shail NOT be affixed to a sign faoce.

Signs ond anchor stubs shal! be removed ond holes backfilled upon completion of work.

SHEET 4 OF 12

s0

2. - . ' .
| | / o o oo 15 st S AR 1o armren 1 st tches e ST s reaice e s of g fo o fron uning owe, e ke (e T
24~ 24 Tgfcgog‘:'agzcﬁgnd'hm' or details for covering large guide signs see fhe 2. The sandbogs will be tied shut to keep the sond from spilling and fo maintain o Dslfrfselgyn
o . constont weight. R , . I Texas Department of Transportation Standard
3. W#nen existing permanent signs are moved ond relocated due to construction 3. Rock, concrete, iron, steel or other soiid 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 g gggggg ssggtll:db:erlnggeco?!2|?u?og{e3r?nigr§ig{l‘dfga¢n:ém ggogovég?éulor
n'rl’stﬂlled*or;hz'mswf? Ws‘j’ﬁ as sr}om on the S\&D“Sfmdorsd sheets. The signs impoct. Rubber (such os tire inner tubes) shoil NOT be used. BARR l CADE AND CONSTRUCT lON
24 24~ ;:moi'zi Th'srﬁérzhoul lolud 'D;”Q [‘;'gorséde”*”f:n “eprgi(.hiefs or.:rrhe ?‘D 6. Rubber ballasts designed for channelizing devices should not be used for
i ) ds. This w 5 pai r the ap iate pay item for ballast on portobie sign supports. Sign supports designed and monufoctured
By Sordoe - wnite B Sordar "1 0ck relocating existing signs, with rubber bases may be used when shown on the CWZTCD list. TE“’ORARY S l GN NOT ES
. . 7. Sondbags shal! oniy be ploced along or laid over the bose supports of the
— 5. 1f permonent signs are to be removed ond relocated using temporary supports, . .
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC stondord sheets, ;zg;f;’?*go:;;g ﬁ:;cecg‘"c?nghg,l'o?g;,"?oﬁ;’x?gfdsg‘?ggﬁgg'sml,'ge;,g'ced
USAGE COLOR SIGN FACE MATERIAL TLRS stondard sheets or the CWZTCD list. The signs shail meet the required mounting along the ;eng’fh of the skids to weigh down the sign support.
heights shown on the BC, or the SMD stondord sheets during construction. This work 8. Sondbags shall NOT be piaced under the skid and shall not be used to ievel BC (4) = 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriote pay item for relocating existing signs. sign supports placed on slopes. T be-21, dgn o TxDOT ks TxDOT [ow: TxDOT_Jcks TxD0T
BACKGROUND ORANGE TYPE By, OR €, SHEETING 6. Any sign or traffic control device that is struck or damaged by the Controctor FLAGS ON SIGNS ©Tx00T_November 2002 cont [sect 208 HIGHWAY
o LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/ner construction equipment shall be repiaced as soon os possible by the 1. Flags may be used to drow attention to warning signs. When used, the fiag shall REVISIONS 6461 | 43 001 1-610, etc.
W LEGEND & BORDER BLACK ACRTLIC NON-REFLECTIVE FIiLW Contractor to ensure proper guidance for the motorists. This will be subsidiory be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 Dist CONTY SHEET MO
2= to Item 502. color. Flogs shall not be allowed to cover ony portion of the sign face. 7-13  5-21 Tou WARRIS, etc. )

-
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i . P Sign Py Sign sign 8
¥ Moximum 24 ZX.G oTe ! Post d Post “
% Moximum 4x4 2 i wliT A\ 12sa ft. of u k " . skid 3[s| o+~ Post H : Ve :
21 sq. ft. of woad i i 7N sign face 2%6 = HH : : . :
/ sign face post  2xg 21 2x6 . i : : :
- / ~ / ~ \},‘Oc, HH : E :
2 i : : ;
2 \ - e £ .
5 ¥ %dxd | < i ? 3 K ’:m 3 i’
H %
2§ wood 4xd > 60 4x4 > A Gesiraple €12 desirable :
€dg A 12* block block HH : HEH 18" :
S [+ '30 post / »]e . . ;‘ :
5% K E E :'; 34" min, in Optional ? : :
i o l L : HENTE HH strong soils,| reinforcing HH .
B L] L1 Length of skids mo e NM w e . M
22 Top % Hdxa ben?ncreosed for g i|2| minimum Ht 55" min. in | sieeve ———s} : 34 min. in - Bosi
Fabs vood dditional stebilit HH RE weak soils. (1/2* lorger  |3]¢ strong soils, See the CHZTCD|| ¢ Pos
SE- See BC(4) post adat '°"°r Hhy. HH HH than sign 441 S5 min. in for empedment. || H
Ho2 for sign . op NH NH post) x 18" H i H
5= eck soils.
<2y 30" height 24 /m x 40 See BC(4) . HH schor St 13I° : w i :
2:_”:’5 requirement e o for sign 24" 2x4 brace HE (174" torger |b|¢ Anchor Stub H :
+a3 height / " NH thon sign HH (174" 1arger : .
83" ] requirement 378" bolts w/nuts e HH thon sign : H
* - s post) wmai o . -
T8 ini N G L | o 3/8" x 3 1/2 e HH postl o} :
°8§ | | iy =73 I b it (min.} log HE &Y 3 4
< I screws
Tes \ \\t T OPTION 2 OPTION 3
58 Front 4x4 block 4x4 block OPTION !
235 40" 36" x oc * oc (Direct Embedment) tAnchor Stub) (Anchor Stub and Reinforcing Sieevel) WING CHANNEL
-9 Stoe Sioe e T CB /DaSE
2oy Front PERFORATED SQUARE METAL TUBING Lap- sp1Tce/base
S x
[ R ]
233 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
R L
O
- C§ * LONG/INTERMEDIATE TERM STATIONARY PORTABLE SKID MOUNTED SIGN SUPPORTS Refer to the CWZTCD ond the monufacturer’s installation procedure for each type siqn. suppor .
22¢ The maximum sign square footage shalt aodhere to the monufccfur?r's recommendat ion.
>33 Two post installations can be used for larger signs.
r0C
oy
=]
0556 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
to* substrate listed in section J.2.d of Both steel ond plastic Wedge Anchor Systems as shown
$8y 9 sq. ff. or less- the CWZTCD, except 5/8" plywood on the SMD Stondard Sheets may be used os temporary
38° 10mn extruded " 'y 1 lowed ywood. sign supports for signs up to 10 square feet of sign
o5 9 thinwali plastic 172" plywood is al lowed. foce., They may be set in concrete or in sturdy soils
-“—’ag sign only if approved by the Engineer. (See web address for
ofs 0 *Traffic Engineering Stondard Sheets™ on BC(1)),
5°% : @ 3/8" x 3" gr. 5 bolt
o
£5% s (2 per support) joining OTHER DESIGNS
£t ° sign ponel ond supports
260 . 0 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
232 : AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
T2t S : CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
“NH0o H
o v H
..328 1.374" x 1 3/4" x 11 foot GENERAL NOTES
-4 = R wa— H
WIE® 12 ga post £ - - -
2 - - . @3/8 " X 3" gr. f1. Nails may be used in the assembly of wooden sign
5222 /(DO NOT SPLICE) 13747 x 1304 7 x 129 5 bolt i supports, but 3/8" bolts with nuts or 3/8" x 3 1/2°
3 ¥ thole to hole) 12 ga. support H lag screws must be used on every joint for final
4 'E,‘_ 1 374" galv. round telescopes into sleeve i 1378 x 1 374 " x 129" 5 connection.
e *° with 5/16" holes . thole to hole) :
or 1 3/4" x t 3/4* : ~ 12 ga. square . 2. No more than 2 sign posts shall be placed within o
square tubing 13/4 " x 1 3/4 " x 52" (hole S perforated Y. 7 ft. circle, except for specific materials noted on the
7 to hole) 12 ga. square perforated . tubing upright ) CWZTCD List,
Upright must tubing diagonal broce “ .
fg;:egcope to [ o o e :/;): s 9 —_ - 3. When project is compieted, all sign suppo;:'rs m(_j
provide 7' height Completely welded foundations shall be removed from the project site.
above povement 2" x 2° x 59" around tubing This will be considered subsidiory to Item 502.
1374 " x 1374 x 32° (hole . thole to holel
to hole) 12 ga. square perforated g 12 ga. perforated . L
tubing cross brace < tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration.
thote to hole)
12 ga. square ¥ % Wood sign posts MUST be one piece. Splicing will
378" X 4-1/2 gr. _ perforated NOT be allowed. Posts shall be painted white.
5 BOLT (TYP.) -, Y - R tubing sleeve
b o] S l welded fo skid {1 See the CWZTCD for the type of sign substrate
: -1 - 60" that can be used for each opproved sign support.
pin at ongle - Q I 1
needed to pini
> :
- match sideslope SHEET & OF 12
Traffic
25 =t Safety
. Division
Welds to start on I Texas Department of Transportation Standard
opposite sides
going in opposite
directions. Minimum
48" on .
bock 511 puddte g0 BARRICADE AND CONSTRUCTION
veld 2 weriant TYPICAL SIGN SUPPORT
2" | [soesevessansecessossss
:ild;s\ weld storts here
ar
here weld I 5’
SINGLE LEG BASE 50 BC(5)-21
Side View Fier bo-2i.dgn o TxDOT | cx: TxDOT [ow: TxDOT [cx: TxDOT
©1x00T November 2002 CONT |SECT Jon HIGHWAY
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS Revision s [43] oo 1610, e7c,
o - — — L e — — L e e — —4 3-07 814 o po Py
g:f ¥ LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS ;3 5-21 U HARRTS, %o s
L 99 ]
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF -WAY OR PLACE THE PCMS RECOMM PHA A FORMATS FOR P A RING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC EC ENDED SE.S ND O M S O CMS M.E.SS GES DU I
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SICNS
e 1. The Engineer/Inspector shal! approve ol! messages used on portoble P N . .
52 chongeable message Signs (PCS) . Phase 1: Condition Lists Phase 2: Possible Component Lists
55 2. Me.essoqes on PCMS should contain no more fhu:\ 8 words (cbout fous: +o~
»E Signt chorogters per wordl, not including sinple words such os 10, Road/Lane/Ramo Closure List . . Action to Toke/Effect on Travel Location Warning * % Advance
§:§ 3. Messages shouid consist of g single phase, or two phases that cadsLane/Ramp Liosure Lis Other Condition List List List List Notice List
v e alternate. Three-phose messoges are not al lowed. Each phase of the -
5% o nesetae Should Gonvey o ingle. thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
o™ itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
z:§ 4. Use the word "EXIT" to refer to on exit ramp on o freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
O “EXIT CLOSED. " Do not use the term "RAMP."
vl 5. Always use the route or infersfcf? designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX~
e 6 mq,*'f“ “‘fh"u:;g "“eg 'egi"::oﬂgo :0 gc’;smﬂv- | should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
- . in use, the om of @ stationary message pone PH X PM-X AM
ééé o minimm 7'feef cbove the roadwoy, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX M
@ 7. The message term "WEEKEND" shouid be used only if the work is to -
gﬁ’g start on Soturday morning ond end by Sundoy evening at midnight. ROADAT RIGHTEBN RIGRHRT LN 'T'VRKZF:'?E EXIUTSEXXX US%_iin NEXXT MégéggM agﬁéis
228 Actual days ond hours of work should be displayed on the PCMS if work CLSD CLOS NARROWS
£ mg is to begin on Friday evening ond/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
;gv 8. The Engineer/Inspector may select one of two options which ore avoil-
22k able for displaying a two-phase message on o PCMS. Each phose may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
580 displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX 1-XX E Us XXX SPEED MAY XX
Gz | 9 Donot "flosh” messages or words included in o message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
w83 should be steady burn or continuous while disployed.
gx¢ 10. Do not present redundont information on o two-phase message; i.e. Y X-X
'3_‘,’“: keeping two lines of the message the same ond changing the hire line. CENTER DAYTIME LFSOSE UNEVEN TRUUSCEKS WéggH XXXTXOXXX RLIAGNHET %\( Pb); X
S 11. Do not use the word "Donger” in message. LANE LANE GRAVEL LANES X AM
2oL 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 X
+a8 on a PCMS. Drivers do not understand the message.
2bc 13. Do not display messages that scroll horizontally or vertically across NIGHT 1-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
Y- the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
g8 14, The following table lists obbreviated words ond two-word phrases thot CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
5>3$ 5 are acceptable for use on a PCMS. Both words in a phrase must be
88, disployed fogether. Words or phrases not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
wdh abbreviated, uniess shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
288 15, PCMS character height should be at least 18 inches for trailer mounted XX PM
ofb units, They should be visible from gt least 1/2 (,5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP
5% should be legible from at least 600 feet ot night ond 800 feet in
gbh‘, doylight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
ix e e D i o e e onCer message board rother than CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. I
.9%2 left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
L 17. If disabled, the PCMS should default to on illegible display thot will
:Eg not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
°.® PCMS has molfunctioned. A pottern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
2882 bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
w e w
=
gg.‘i’.‘é’ XXXXXXXX STAY
@ er WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION BLVD ¥ LANES SHIFT in Phose 1 must be used with STAY IN LANE in Phase 2. IN % % See Application Guidelines Note 6.
3 2o CLOSED LANE ¥
Access Road ACCS RD Major MAJ
Alternate ALT | Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RIE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BEVD day MON 1. Only 1 or 2 phases are to be used on a PCNS. 1. The words RIGHT, LEFT ond ALL can be interchanged as appropriate.
Br idge g gg | Normal :"R" 2. The 1st phase lor both should be selected from the 2. Roadwoy designations IH, US, SH, FM and LP con be interchanged as
Connot ? North “Road/Lane/Ramp Closure List" and the "Other Condition List". appropr iate,
Center CiR lor thbound {route) N 3. A 2nd phose can be selected from the “Action to Take/Effect 3. EAST, WEST, NORTH ond SOUTH (or obbreviotions E, W, N ond S! can
g$g$ruchon CONST AHD Parking PKING on Travel, Location, General Warning, or Advance Notice be interchanged os appropriate,
Road RD Phase Lists™. 4. Highway names and numbers replaced as oppropriate.
CROSSING XING - Right Lone RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY ond FREEWAY can be interchanged as needed.
Detour Route DETOUR RTE aturdoy AT is not included in the first phase selected, 6. AHEAD moy be used instead of distonces if necessary.
0o Not DONT Service Road ERV_RD 5. If two PCMS are used in sequence, they must be seporated by 7. FT and MI, MILE ond MILES interchanged as oppropriate.
| East 3 houl der HLOR o minimum of 1000 fi. Each PCMS shall be limited to two phases, 8. AT, BEFORE ond PAST interchanged as needed.
Egstbound lroute) E 1ippery LTP and should be understondable by themselves, 3. Distonces or AHEAD can be eliminated from the message if o
| Cmergency EMER South 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 octual work date, calendar days should be reploced with
Enfronce, Enter |ENT peed PD days of the week. Advonce notification should typically be for
Express Lone EXP LN treet T no more thon one week prior to the work.
Expressway EXPHY undoy UN SHEET 6 OF 12
a_zxxan:e; ’%éxA:g - Sephone EACHE Traffic
og Aheg F Tempor i ) .
Freeway FRWY, FWY m,sdg;’ ng:s PCMS SIGNS WITHIN THE R,O.W. SHALL BE BEHIND GUARDRAIL OR g Dsha}lfsel%r
reswoy Blocked | FHY BLKD o Downtown TO DWNTH CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) A Texas Department of Transportation | _standard
riday FR raffic TRAF
Hozordous Driving | HAZ DRIVING Travelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazordous Materigll HAZMAT UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
o Tuesdoy TUES ]
TR — Tine Wiofes TIE TIT OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highway e Vehicles (s) VEH, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
~ L arning WARN
InforofTon [ND ecnesday VED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction Je wié?m Limit : LIMIT 1. ¥When Full Matrix PCMS signs are used, the character height ond legibility/visibility requirements shall be maintained os listed in Note 15 under "PORTABLE
Ceft ; Westbond TooTeT W CHANGEABLE MESSAGE SIGNS” above. ] . ) ) _ ) ) BC(6) -21
Left Lone LFT LN Vet Pavement WET PVMT 2. When symbo! signs, such as the “Fiagger Symbol™ (CW20-7) ore represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED HIET WONT shal} maintain the legibility/visibility requirement Iisted obove. FILE: be-21.dgn ow TXDOT Joxs TxDOT o TxDOT_|exs TxDOT
Lover Leve! LWR LEVEL - 3. Wnhen symbol signs are represented graphically on the Full Motrix PCMS, they shail only supplement the use of the static sign represented, ond shall not substitute  [@Tx00T November 2002 ConT |secr o S~
|__Maintenonce MAINT for, or reploce that sign. REVISIONS 6461 | 43 001 1-610, etc.
G'_Sx.& Roadway 4, A full matrix PCMS may be used to simulate o flashing orrow board provided it meets the visibility, fiash rate ond dimming requirements on BC(7), for the 9-07 8-14 oret prs— P
EE designation # [H-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21 o HARRIS, sren W
T80
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1. Barrier Reflectors shall be pre-quatified, ond conform to the color and
reflectivity requirements of DMS-8600. A 1ist of prequalified Barrier .
Refiectors con be found at the Material Producer List web oddress Barrier Reflector on
shown on BCI(1). 16" tall plostic brocket

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

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

LPCB is approved for use in work

Arrow Boards may be located behind channelizing devices in place for ¢ shoulder
taper or merging toper, otherwise they shal! be delineated with four (4) chonnelizing
devices placed perpendiculor to traffic on the upstreom side of traffic.

t of the reflectors shall i idi + 12. p .

cos shall be considered subsidiary fo Ifem 512 zone locations, where the posted 1. The Flashing Arrow Boord should be used for all lone closures on multi-lone roodways, or slow
speed is 45mph, or less. See moving maintenonce or construction octivities on the travel lanes. . .
Roodway Stondard Sheet LPCB. 2. Flashing Arrow Boords should not be used on two-lone, two-wQy roadways, detours, diversions

or work on shoulders unless the "CAUTION® display (see detail below) is used. A
3. The Engineer/Inspector shall choose all appropriate signs, barricodes and/or other traffic

Mox. spacing of barrier

conirol devices that should be used in conjunction with the Flashing Arrow Boord.

. No warronty of ony
Iity for the conversion

End treotments used on CTB's in work zones
shall meet the aopppropriate crashworthy

shall NOT be used as CTB delineation,

9. Aftochment of Borrier Refiectors to CTB shall be per monufocturer's left is similar)

s made by TxDOT for ony purpose whatsoever.

®

w0

3

@ Borrier reflectors is 20 feet. 4, The Fiashing Arrow Boord should be able to dispioy the following symbois:

- Refiectors Attach the deiineators as per

g monufacturer’s recommendations.

A
A \\
:(.) o LOW PROFILE CONCRETE BARRIER (LPCB)
<e7 ° °
ges o o0 ®
T8 ® [ [
b33 CONCRETE TRAFFIC BARRIER (CTB) ® °
E 2w . - — ® ®
o8 L . . See D & OM (VIA)
ac 3. Wnere traffic is on one side of the CTB, two (2) Barrier Reflectors
c N ® [ OR )
T3 shall be mounted in approximotely the midsection of each section of CTB.
gg\_ An alterngte mounting location is uniformiy spaced at one end of each 'y ®
Lao CTB. This will allow for attachment of a barrier gropple without ° ..
200 danaging the reflector. The Borrier Reflector mounted on the side of L. [ © ° ‘. Py
e the CTB shall be locofed directly below the reflector mounted on top of ;ngfoll [¢] rg-r;;mu: of ® °
=X the barrier, 0s shown in the detoil above. orrier Reflectors
g»’-‘&’ 4. Wnere CTB separates two-way traffic, three barrier reflectors shail be as per monufacturers 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ °
-5 mounted on each section of CTB. The reflector unit on top shall have recommendat ions.

@ two yellow reflective foces (Bi-Directionallwhile the reflectors on each
g 5 side of the barrier shall have one yellow reflective face, as shown in ® [ o ° [ e

Q the detail above. DEL INEATION OF END TREATMENTS o ° ° L] [ [}
3EE 5. When CTB seporates traffic traveling in the same direction, no barrier E [ ] ¢ o o [ o © & 0 o L] [ ] L] ®
o reflectors will be required on fop of the CTB. ° [ [} ® ° ®
g :°: 6. Barrier Reflector units shall be yellow or white in color to match END TREATMENgS FOR ® ® L] L] [ L
58, the edgeline being supplemented. CTB’S USED
é ° 7. Moximum spocing of Barrier Refiectors is forty (40} feet. IN WORK ZONES DOUBLE ARROH R-IGHT/LEFT ARROH . SEQUE}J??KLE:EVRON
. g 8. Pavement markers or temporary flexible-reflective roadway marker tabs :g;ghgso';';;?lz':c)’m' (right chevron shown
2 i i
g8 :
-0 rgcoqmendahons. . . stondards s defined in the Monual for . . R flashi imult i r the Alfernati
5o ¢ 10.Missing or domoged Borrier Reflectors sholl be repiaced os directed Assessing Safety Hardware (MASH). Refer 5. Bne cgu(rzlo»:. du:g{ljoyogogsxsfs of four corner lamps flashing simultoneously, o e ng
b5 1. Singre i?g;;enegcr:}riers shal! be delineated as shown on the cbove detail 1o the CHZTCD List for approved end 6. The straight 1ine caution disploy is NOT ALLOWED,
0w o -31ng ' treatments and monufacturers. 7. The Flashing Arrow Board shalfl be capable of minimum 50 percent dimming from roted lamp voltage.
r-hi The flashing rote of the lamps shall not be less thon 25 nor more thon 40 flashes per minute.
i g 8. Minimum lamp “on time" shall be approximately 50 percent for the flashing orrow ond equal
G . N >
°u2 BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percenj for egch sequential phase of the flashing chevron,
] 9, The sequential arrow display is NOT ALLOWED.
R 10. The flashing orrow disploy is the TxDOT stondord; however, the sequential chevron
= @ display may be used during daylight operations. . . .
<222 WARNING L IGHTS 11. The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support.
3 eF EARD Liv72 12. A Floshing Arrow Board SHALL NOT BE USED to faterally shiff traffic, Cimiiis
et . . . 13, A full matrix PCMS may be used to simulate g Flashing Arrow Boord provided it meets visibility,
o xo 1. Warning lights shall meet the requirements of the TMUTCD. flash rate ond dimming requirements on this sheet for the same size orrow.

2. ¥orning lights shall NOT be instalfed on borricades. . . , 14. Minimum mounting height of trailer mounted Arrow Boords should be 7 feet from roadway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They ore intended to warn of or mork o potentiolly hozordous to bottom of panel.
crea. Their use sha!l be as indicated on this sheet ond/or other sheets of the plans by the designation “FL", The Type A Worning Lights shall
not be used with signs monufoctured with Type By or C; Sheeting meeting the requirements of Departmental Material Specification DMS-8300.

4, Type-C ond Type D 360 degree Steady Burn Lights ore intended fo be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o) devices. Their use shall be os indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINTMUM
] 5. The Engineer/Inspector or the plans shall specify the location ond type of warning lights to be installed on the traffic control devices. Typg | MINIMWM MINIMUM NUMBER | | roior oy ATTENTION
6. When required by the Engineer, the Contractor shail furnish a copy of the warning Iights certification. The warning !ight monufocturer will SIZE OF PANEL LAMPS | "h7craNcE WHEN NOT IN USE, REMOVE
certify the worning lights meet the requirements of the latest ITE Purchase Specifications for Flashing ond Steady-Burn Worning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C ond Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside. B 130x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of worning lights ond warning reflectors on drums shall be s shown elsewhere in the plons. c |48 x 96 15 1 mile cutomatic dimming devices. ?gﬁ?‘:;?ogiga?ﬁglgg ggggggla

Type € Narning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on @ 1. Type A flashing worning lights are intended fo warn drivers that they are approaching or are in o potentially hazardous orea.

drum adjocent to the travel way. 2. Type A rondom flashing worning lights are not intended for delineation and shall not be used in ¢ series.

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

4. Type C ond D steady-burn warning lights are intended to be used in o series to delineote the edge of the travel iane on detours, on Iane
chonges, on lane closures, ond on other similar conditions.

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

| 6. Warning lights sho!l not be installed on a drum that has a sign, chevron or vertical ponel.
| 7. The moximum spacing for warning lights on drums should be identical to the channelizing device spacing.

FLASHING ARROW BOARDS

SHEET 7 OF 12

‘ ® Trafflc
Safety

I Texas Department of Transportation ﬁ;ﬁfjgﬂd

BARRICADE AND CONSTRUCTION
ARROW PANEL, REFLECTORS,
WARNING LIGHTS & ATTENUATOR

BC(7)-21

TRUCK~MOUNTED ATTENUATORS

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS § ! Truck-mounted gttenustors (TMA) used on TxDOT focilities

must meet the requirements outlined in the Manual for
1. A worning reflector or opproved substitute moy be mounted on @ plostic drum as ¢ substitute for o Type C, steady burn warning light ot the Assessing Safety Hardware (MASH).
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 yeliow in color ond shall be monufoctured using a sign subsirate approved for use with plastic drums listed Level 3 TMAs, .
on the CWZTCD. 3. Refer to the QWZTCD for o list of approved IMAs.
3. The warning reflector shall have a minimum retroreflective surface orea (one-side) of 30 square inches. 4 g?fhgglgguwed on freeways unless otnerwise noted
Warning reflector may be round 4. Round reflectors shall be ful ly.rgflecfor:zed, including the areg where ottoched to the drum. . . . . s T+
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 QOT’:Q ?ggu'fge?e;ﬁsggvml"ﬁ :Rg*o;;ocg? gﬁesoz;péggﬁg
reflective surface area of at least attaches to the drum. without adversely affecting the work performance.

The side of the warning reflector facing approaching traffic shail have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when o work [rie

30 square inches N 21, on: TxDOT |ck: TxDOT [ows TxDOT |cx: TxDOT
DMS 8300-Type B or Type C. area is spread down the roodwoy and the work crew is an :c 2 dgn2002 poe Xsm I ™ [ MIMY
7. When used near two-way troffic, both sides of the warning reflector sha!l be reflectorized. extended distonce from the TMA. ©Txp0T_November
v o 8. The worning reflector should be mounted on the side of the hondle necrest approaching traffic. REVISIONS 6461 | 43 00t 1-610,etc.
i 9, The maximum spacing for worning reflectors should be identical to the chonnelizing device spacing requirements. 9-07 8-14 ISt COUNTY SHEET MO
3o 7-13 5-21 HOU HARRIS
(=™ , 81C. 47
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GENERAL NOTES

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

2. For intermediate term stationory work zones on freeways, drums should be Top should not

9/16" dia. (typ)

2. The body and base shall lock together in such g manner that the body
separates from the bose when impocted by a vehicie traveling ot o speed

i Nore s SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
\___/ ON PLASTIC DRUMS

e used as the primary chonnelizing device but may be replaced in tongent g;'::*‘e’g'(';c*'m for moun:;mg
g5 sections by vertical panels, or 42" two-piece cones. In tongent sections, debris signs ml' .
2 one-piece cones may be used with the approval of the Engineer but only worning lights
og¢ if personnel are present on the project ot all times to mointain the 4 mox
25 . cones in proper position and location, ) i A
s§v8 3. For short term stationary work zones on freeways, drums are the preferred 4: min
gg: chon?eluzmq dev:ce but may be rep!oced in tapers, fr(_msntuons and tongent ?f n?x T Eoch drum shall have
;L: Zgg:;sre\z gz :igféﬁ:;n:gr\els, two-piece cones or one-piece cones Qs yp a m;;;mfof i ?rmge
06 .  — ri M . oer . “
zv g 4, Drums and all reloted items shall comply with the requirements of the Sski’ng Ty(laeeAsor ?;S)e B .|8 x_24 §lon . 12. x 24
ol current version of the “Texas Monual on Uniform Traffic Control Devices® retroreflective {Maximum Sign _Dlrne?s-??‘) Verh.cm P.me!
Zo (TMUTCD) ond the “Compliont Work Zone Traffic Control Devices List™ 2" mox sheeting with the .Ch.evron CVl.l-B, Opp.osmg raffic Ll-‘(cpef rmunf with diagonals
. (CWZTCD). ttyp.) X top stripe being Divider, Drivewoy sign D70a, Keep Righ sloping down towards
B 5. Drums, bases, ond reloted materials shall exhibit good workmanship ond N orange. R4 series OF[;D"EGF _8'0\’:'5 as approved travel way
§§ shall be free from objectionable morks or defects that would adversely e Yy tnginee
gL affect their appearance or serviceability. . 1.
b 6. The Controctor shall hove a moximum of 24 hours to reploce ony plastic 4
83 drums id?n'rified for replocement by.fhe Engineer/Inspector. The replace- Ply\vood, Aluminum or Metal sign
“’§ ment device must be an approved device. substrates shall NOT be used on
%5 GENERAL DESIGN REQUIREMENTS plastic drums
0
82 Pre-quoalified plastic drums shall meet the following requirements: —— Taper to ol low -
53 1. Plostic drums sholl be a two-piece design; the "body” of the drum shall for stacking o ‘
9‘3 be the top portion ond the "base" shall be the bottom. $
e\
-
0
£
5
4

The use of this stondord is governed by the "Texas Engineering Praoctice Act®.

10.Drum ond base shall be marked with monufocturer’s name ond mode! number.

RETROREFLECTIVE SHEETING

1.

The siripes used on drums shall be constructed of sheeting meeting the
color aond retroreflectivity requirements of Departmental Materiails
Specification DMS-8300, “Sign Face Moterigls.” Type A or Type B
refiective sheeting shall be supplied uniess otherwise specified
in the plans.

Detectabie Edge

2" Mox.

5 of 20 MPH or greater but prevents occidenta! seporation due to normol
§ hondling ond/or air turbulence created by passing vehicles. .
b4 3. Plastic drums shall be constructed of lightweight flexible, and
5 deformoble materials, The Controctor shail NOT use meto! drums or .
£5 single piece plastic drums os channelizotion devices or sign supports. 1. Signs used on piastic drums shail be monufactured using
e 4. Drums shall present g profile thot is a minimum of 18 inches in width substrotes listed on the CWZTCD.
§‘¢5 at the 36 inch height when viewed from any direction. The height of . )
g} drum unit (body instolled on base) shall be a minimum of 36 inches ond Chevrons ond other work‘zone signs with on orange background
a*é a maximum of 42 inches. This defgil Es not intended sholl be manufactured with Type Bg, or Type.CELOrmqe‘ .
25 5. The top of the drum sholl have a built-in haondle for easy pickup and for fobrication. . See note 3 sheeting meef:ng the color ond re’:roreflechvnfy‘rewlrmn s
O shall be designed to drain woter ond not collect debris, The handle ond the CWZTCD tist for of Dl.AS:8309, Sign Face Material, " uniess otherwise
55 shall hove o minimum of two widely spaced 9/16 inch diameter holes to \ providers of approw_/ed specified in the plons.
£ al low aftachment of o warning |ight, worning reflector unit or approved Defegfoble Pedestrian . . .
-5 compliant sign. Barricades . Vertical Panels shall be r!mufocfured with oronge aond white
%g 6. The exterior of the drum body shall have o minimum of four alternating . [s)r‘xeehn? m:sfmg *?v;ig?éz%xlgfsm;ez?gp?m grwzgge B,
o oronge and white retroreflective circumferential stripes not less thon COf]fmUOUS smooth ﬂ{\gq?ggencsledlgﬁovgled o
25 4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hond trailing .
. %g i;i)g;:g between ony two adjocent stripes shall not exceed 2 inches in . Other sign messages (fext or symbolic) may be used as
Iy . . . . .
g ga 7. Bases shail have a maximum width of 36 inches, o maximum height of 4 ?gp‘;g;gg:{n":?dﬁr:g;:eg:- ‘rs‘ég’:sd:‘r"‘eazgf Sggéépﬁr“’;ofxﬁgi%g
2222 inches, ond a minimum of two foothoids of sufficient size to aliow base series signs discussed in note 8 below. '
aF £ to be held down while seporoting the drum body from the base.
2ot 8. Plastic drums shail be constructed of ultro-violet stabilized, orange, R . . i . .
o xXo high-density polyethylene (HDPE) or other approved motericl. \ ' s'gns im::,obeqls:::? lzgdugégglgcl‘(ﬁqlsgrs‘hgg‘;o;nggéhm”
9. Drum body shall hove o maximum unba!lasted weight of 11 1bs, ggnnzz'r'ion. w !

Mounting bolts ond nuts shall be fully engoged ond
adequately torqued. Bolts should not extend more then 1/2
inch beyond nuts.

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

2. The sheeting shail be suitable for use on and shall adhere to the drum
surface such thot, upon vehiculor impact, the sheeting shall remain
odhered in-plaoce and exhibit no delominating, cracking, or loss of %CTABLE PEDESTRIAN BARR‘CADES . R9-9, R9-10, R9-11 ond R9-11a Sidewalk Ciosed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. Wnen existing pedestrian facilities ore disrupted, closed, or ore 24 inches wide may be mounted on plastic drums, with
surface. relocated in o TIC zone, the temporary facilities sholl be approval of the Engineer.
detectable ond include occessibility feotures consistent with
BALLAST the feotures present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
1. Unbal lasted bases shal | be large enough to hold up to 50 Ibs. of sand. biversions, Sidewalk Defours ond Crosswalk Closures. SHEET 8 OF 12
This base, when filled with the ballost material, should weigh between 2. Wnere pedestrions with visucl discbilities normally use the Traffl
LR . ' " closed sidewalk, a Detectable Pedestriecn Barricade shalt be g' Smf c
35 ibs {minimum) ond 50 fbs (moximumi. The baligst may be sond in one placed across the full width of the closed sidewalk instead lellslgyn
to three sondbags separate from the base, sond in ¢ sond-filled plostic of a Type 3 Barricade. ITexas Department of Transportation Standard
base, or other ballosting devices as opproved by the Engineer. Stacking 3. Detectable pedestrian barricades similar to the one pictured
of sondbags will be ol lowed, however height of sondbags above pavement above, longitudinal chonnelizing devices, some concrete
surfoce may not exceed 12 inches. barriers, ond wood or choinf! ink fenc;:q'; wif: a con;in:ous
i HETH H detectable edging can satisfactorily inecte o pedestrion
2. goe;es v_u'm built-in ballast shall weigh befween 40 Ibs. ond 50 ibs. path. BARR!CADE AND CONSTRUCT ION
uilt-in ballast con be constructed of on integral crumb rubber base or . . .
. 4, Tape, rope, or plastic choin strung between devices ore not
@ solid rubber Dgse. . detectable, do not comply with the design stondords in the CHANNEL lz l NG DEV l CES
3 Recyclgd truck tire sidewalls may be useq for ballost on drums approved “Americans with Disobilities Act Accessibility Guidelines
for this type of ballast on the CHZTCD iist. i {ADAAG) " and should not be used os a control for pedestrion
4. The ballast shalt not be heavy objects, woter, or ony moterial thot movements.
would become hozerdous to motorists, pedestrions, or workers when the 5. Warning tignts shall not be attached to detectable pedestrion
drum is struck by a vehicle. barricades. BC (8) - 2‘
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades should use 8" nominal barricade
holes in the bottoms so that water wiil not collect and freeze becoming raiis as shown on BC(10) provided thot the top rail provides FILE: be-21. dgn o TxDOT |cxs TxDOT Jowe TxDOT Jex: TxDOT
o hazard when struck by a vehicle. a sspoofh continuous rail suitoble for hond trailing with no ©TxDOT November 2002 cont lseet o8 HIGHNAY
6. Botlast shall not be ploced on fop of drums. splinters, burrs, or sharp edges. FEVIsions o461 | 43 oot 1-610, etc.
W] 7. Adnesives may be used to secure base of drums to povement. ;g; g-lz ? orer posp— SHEET MO,
b - -
a2c 7-13 HOU HARRIS, etc. 48
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N .. N “ 8" to 12" 8" to 12" i. The chevron shail be a vertical rectangie with a
8" to ‘21 8" 10 ‘2| I l minimum size of 12 by 18 inches, R IES
. 2. Chevrons are intended to give notice of @ shorp GENERAL NOTE - ~ -
g 4 chonge of alignment with the direction of travel 1. Work Zone channelizing devices xllus?rc’rgd on this sheet may be installed
6 * — ond provide additional emphasis and guidonce for in close proximity to troffic ond ore suitable for use on huqt‘w or fow
°a °® .12 18" vehicle operators with regard to chonges in speed roadwoys. The Engineer/Inspector shall ensure thet spacing ond
5% a- 3 4" £ Min norizontal alignment of the roadway. placement is uniform and in occordance with the *Texas Monual on Uniform
Z -l E D ) Traffic Control Devices™ (TMUTCD).
24 when + t t- ) )
£8s See i : See - 3 Ct_wevrons, used, shal| be erected on the o 2. Chonnelizing devices shown on this sheet may have o driveaoble, fixed or
gog o 4 note 7 mn. | 2 o » note 7 8|8 side of o sharp curve or turn, or on the far side 0 may 0 =00 X s
o3 43 2 a5 4 8 of an infersection. They shall be in Iine with portable base. The requirement for self-righting channelizing devices mus
55w © @ ond ot right angles to approaching traffic. be specified in the Genercl Notes or other plan sheets. .
iR 4~ 8 € Spacing shouid be such that the motorist always 3. Chonnetizing devices on self-righting supports should be used in work zone
bt Ny . . : izi i tly impocted by erront vehicles
3«98 5 + has three in view, until the change in alignment areas where chonnelizing devices are frequently impac Yy erro !

»L VP-1L VP-1R X |b Sl =4 eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
e e ° .. difficult to maintain. Locations of these devices shall be detailed else-
5zg Fixed Bose Surface : ¢ £ 4. To be effective, the chevron should be visible where in the plons. These devices shall conform to the TMUTCD and the
=2c w/ Approved Mount  Rogdway E Rigig € 38" for ot least 500 feet. ~Compliont Work Zone Traffic Control Devices List" (CWZTCDI.

383 Adhesjve Bose surface . Support i 5, Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
{‘,ug,;‘j \ / E — N tive legend. Sheeting for the chevron shall be damaged, nonrefiective, faded, or broken devices and bases as required by
Pl " ,,\ retroreflective Type Bp or Type Cr. conforming to 'me.Enqmeen:/Inspecfof. The Contractor shall be required to maintain proper
o8 e \5 1£-right in Deportmenta! Moterial Specification DMS-8300, device spacing ond allgnmen'r: L.
2°g 18° : semoniqh 19 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shal | be fabricated from virgin and/or recycled rubber. The
Tes X N embedment = requirements of DMS-8300, portcble bases shall weigh a minimum of 30 ibs. ot sondi
depth . . . P nt surfaces shall be prepared in @ monner that ensures proper ing
§§‘5 FIXED P Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use gn.fooer,? or 6 b::xn the sives, the ?;ngr + boses ond the pavement surface.
Y e ! (Oriveable Base, or Flexible tronsitions on freeways ond divided highways, Adhesives shccdl I|ebe pr:epored ond appmul i'e d according to the monufacturer:s
St (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement i
283 plastic drums but not +o replace plastic drums. recommendations. . .
828 DRIVEABLE 7. The installgtion and removal of channelizing devices shall not couse
8" defrimental effects to the final pavement surfaces, including pavement
HI surface discoloration or surface integrity. Driveable bases shaoll not be
05 1. Vertical Panels (VP's) are normally used to channelize CHEVRONS permitted on final povement surfoces. The Engineer/Iinspector shall approve
£25 traffic or divide opposing lanes of troffic. oll application and removal procedures of fixed bases.
,;8,8 8" to 12° 2. VP's may be used in doytime or nighttime situations.
Qe They may be used at the edge of shoulder drop-offs ond
855 — other greas such as fane transitions where positive
Co* doytime and nighttime delinegtion is required. The
29y Engineer/Inspector shall refer to the Roadway Design
8§w Manual for odditiono! requirements on the use VP's
-3 for drop-offs. Mini i
- ,,g 3. VP's should be mounted bock to bock if used at the edge De; ?;me Suggg:;?ggug:mm
v5e 3§ of cuts adjocent 1o two-way two lone roadways. Stripes Posted} Formula Taper Lengths Channelizing
- min, are to be reflective orange ond refiective white and [~ Speed X% Devicas
o2 should always stope downward toward the travel lone. =} g — — o h T e
-5 4. VP's used on expressways and freeways or other high g Q ot etlofreetorfaet| Toper | Tangent
w80 speed roadways, may have more thon 2:10 square inches - - - TR =
EX* of retroreflective area focing troffic. 30 2] 1507 165" | 180
*:E 5. Self-righting suppﬁr;s oreTe c\;giloglefvirhnpo;:\‘obif.bsfe. 35 .- gg 20571 2257 ] 245" 357 70°
*sig S(E:Z'{gg)rplxmf Work Zone Traffic Control Devices Lis 75 265712057 330" a0 807
&3§3 6. Sheeting for the VP's shall be retrorefiective Type A or 45 450'] 495 540’ 45’ 90"
200 Type B conforming to Departmental Moterial Specification =5 001550 €00’ 50" 700"
< Co=o= y DMS-8300, unless noted otherwise. - - - 557 -
g ef (Rigid or self-righting) - 7. Wnere the height of reflective material on the vertical 55 L=WS 550°| 605°| 660 110
wn c gt =1 1 . . . ” " " "
- e anel is 36 inches or greater, g ponel stripe of ] 0’1 720 60 120
s % & inches shal ! be useds " LONGITUDINAL CHANNEL IZING DEVICES (LCD) 60 600 660'] 720°'| 60- ,
PORTABLE 65 650’ 715'| 780 65 130
——— 1. LCDs are crashworthy, |ightweight, deformable devices that are highly visible,_ have good target value and 70 700° | 770'| 840° 70" 140"
con be connected together. They ore not designed to contain or redirect a vehicle on impact. 75 7507 | 825'] 900° 757 507
VERT ICA PANELS (VP ) 2. LCDs may be used insteod of a line of cones or drums. . . - -
L s 3. LCDs shall be placed in accordance to application ond instaliation requirements specific to the device, and 80 800‘| 880 960" 80 160
used only when shown on the CWZTCD list.
s sat s . ¥ ¥ Toper lengths have been rounded off.
4. LCDs should not be used to provide positive E)rofecf!on f?r obs?eclef, pedestrions or workeu:s. LeLength of Taper (FT.) WsWidth of Offset (FT.)
5. LCDs shall be supplemented with retrorefiective delineotion as required for temporcry barriers SePosted Speed (MPH)
on BC(7) when ploced roughly poraliel to the trovel lones, . .
: f iyl 6. LCDs used os borricades ploced perpendicular to traffic should hove ot least one row of reflective
L gzcl)?zclaggi;:og::?c:?geg;&gixr:o(gge;rirz sheeting meeting the requirements for barricade roils as shown on BC(10). Place reflective sheeting SUGGESTED MAXIM SPACING OF
normal one-way rocdway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES ANQ_
operation. OTLD's are used on temporory R K - =
CH6-4 centeriines. The upward and downword orrows MINIMUM DESIRABLE TAPER LENGTHS
on the sign’s face indicote the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
N M traffic on either side of the divider. The K
Panels base is secured to the pavement with on 1. Water bollasted systems used as barriers shall not be used solely to chonnelize road users, but also to protect the
a mounted adnesive or rubber weight to minimize movement work space per the appropriate Monual for Assessing Safety Haordware (MASH) crashworthiness requirements based on
|| back to back 5 enicle impact ind qust roadway speed ond borrier opplication. . . . L SHEET 9 OF 12
7 coused by a vehicle impact or wind gust. 2, Water ballasted systems used fo chonnelize vehicular traffic shall be supplemented with retrorefliective delineation o
'l . H inati 14n 42 or chonnelizing devices to improve daytime/nighttime visibility. They may also be §uppleme9fed with pavement markings. e rafflc
“] z (T,Zf,e?t? '\',’SZ be used in camdination wi 2 3. Water ballosted systems used os barriers shall be placed in accordance to application and installation requirements g’ bsl?ifseion
Portable, ) specific to the device, and used only when shown on the CHZTCD list, . lTexas Department of Transportation Standard
Fixed or 3. Spacing between the OTLD shall not exceed 500 4, Woter ballosted systems used os barriers shouid not be used for o merging toper excegf in low speed (less thon 45 MPH)
Driveable Base feet., 42" cones or VPs placed between urban greas. When used on o taper in g low spegd urbon oreg, the ?oper_sholl be de! lr.xea%ed gnc_l the taper tength
may be used, the OTLD's should not exceed 100 foot spacing. should be designed to optimize road user operations considering the gvg:lfblgfgeom:;;nc ggt“rxl:é'r";ons;‘}r wated
. 5. When woter boliosted systems used os borriers hove blunt ends exposed to traffic, y § e atte e
mzege 4. The OTLD shall be orange with o blcc(l;rngn- os per monufocturer recommendations or flored to a point outside the clear zone. BARR I CADE AND CONSTRUCT IO‘N
reflective legend, Sheeting for the OTLD shall
on drums. be retroreflective Type Br or Type Cp conforming CHANNEL lz l NG DEV l CES
— / to Departmental Material Specification DMS-8300, If used to channelize pedestrions, longitudinal chonnelizing devices or water ba!lasted
{ ] unless noted otherwise. The legend shall meet systems must have a continuous detectcoble bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less thon 32 inches in height.
BC(9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS s(gg: n:c-zuagnzooz on: TxDOT [exs TxDOT[om rxnozml:::'rxnm
- e — . — TxD0T November cont |seer 408
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISTONS o6l | 43| ool 1610, etc
Gl 9-07  8-14 otst COUNTY SKEET HO.
':t:" 1-13 5-21 HOU HARRIS, etc. 49
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TYPE 3 BARRICADES

Each roadway of o

1. Refer to the Compliaont Work Zone Traffic Control Devices List {CWZTCD)
for details of the Type 3 Barricodes ond a list of all materigis

divided highway shal! be
barricoded in the same monner,

ROAD
CLOSED

NAME.
ADORESS
Civy
STATE

="~ . 1. Where positive redirectional
~ caopability is provided, drums
may be omitted.

e used in 1he.consfrucﬁon of Type 3 Barricades. . 2. Plastic construction fencing
€5 2. ;zg:zezfgoz :)::geioszclz: ln?zflé?zd ot each end of construction may be used with drums for
0n o . .
55 3. Borricades extending across o roadway should hove stripes that siope safety osprequnred 'f’; ﬂ-\elp!ons. .
=E downward in the direction toward which traoffic must turn in detouring. ~— \ 3. Vertical mc.als on flexible suppor
83 ¥hen both right ond left turns are provided, the chevron striping may Typical moy be sub§h’rufed for drums when the
2.9 slope downward in both directions from the center of the berricode. p ¥P! D shoulder width is less than 4 feet,
s5&, Where no turns aore provided at g closed road, striping should slope tastic Drum 4. Wnen the shoulder width is greater
= downward in both directions toword the center of roodway. thon 12 feet, steady-burn lights
28 4. Striping of rails, for the right side of the roadway, shouid siope PERSPECTIVE VIEW may be omitted if drums are used.
,,.g downward to the left. For the left side of the roadway, striping 5. b + extend the length
ke should slope downward to the right. These drums « Drums must extend the leng
e 5. [dentification markings may be shown only on the back of the o~ are not required of the culvert widening.
<oy barricade rails. The maximum height of letters and/or compony logos on one-way roadway
g used for identification shall be 17,
-;ég 6. Barricades shall not be placed parallel to traffic uniess an odequate PERSPECTIVE VIEW LEGEND
gad clear zone is provided. @
v} 7. Warning lights shati NOT be installed on barricades. s . Plostic dr
o8 8. Where barricodes require the use of weights to keep from turning over, -8 CID astic drum
gcg the use of sondbags with dry, cohesionless send is recommended. The . ﬁ% H R g - - -
Tev sondbags will be tied shut to keep the sond from spilling ond to The three rails on Type 3 barricades a | o QD Plostic drum with steady burn light
3§L maintain a constant weight. Sond bags shall not be stocked in a manner shall be reflectorized orange ond 10' vg’ 5 - or yellow warning refiector
kgo that covers any portion of g barricade rails reflective sheeting. reflective white stripes on one side 2*
202 Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides m m m m Sal . @ Steady burn worning |ight
“33 permitted. Sondbags shouid weigh a minimum of 35 Ibs and a maximum of for two-way traffic. I ] R =1 | or yetiow warning refiector
§S§ 50 Ibs. Sondbags shall be made of a durcble material that tears upon Barricade striping shoufd slont | 1 0 ] MR IS
o vehicular impoct. Rubber (such as tire inner tubes) shall not be used ward in the direction of detour oo 2
- . g
=5 for sandbags. Sandbags shall oniy be placed along or upon the base down § 8 % Increase nutber of plostic drume on the
Lo H .
gif | emior e e ong gl o be mepmest e wond ol | eten o et sumerts 1 01 o £3) ¢ e et oS o
+*o0 H ! N . 5 sl e mounted on in ndent sy s ot a 00 . . < . . 1ot
89 9, Sheeting for barricades shall be retrorefiective Type A or Type B tans, . . [ndepe . 8 max. [ength Type 3 Borricodes g2 . width makes it necessary. (minimum of 2
28t formi tal Moteriol Specifioction DMS-8300 uni mounting height in center of roadway. The signs should be ¢ <8 o and maximum of 4 drums)
vl g‘:ge?;?;gqn::egem”mn al eriol Speciticatrion uniess minimum of 10 feet behind Type 3 Barricades. -
g8 ’ 2. Advance signing shall be os specified elsewhere in the plans. PLAN VIEW @ @
Lo
$85 Barricades shall NOT PLAN VIEW
T4 ign rt.
5o be used 0s ¢ sign suppo TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
Lag
P
vgo Minimom
NNy & & & At
g9 nomingl Reflective
43:% b NN Sheeting CONES
Q 6" Y " 7 inches. .
a2 min. orange
£7v | TYPICAL STRIPING DETAIL FOR BARRICADE RAIL min,
A5 _ min, white
°°,‘8’ 4’ min., 8' mox. min,
. 90 w s min, orange .
§iE | ' Lo e, 2 mox.
in. min.
222 : T4 min. min. white !
wd b L (=] 2-. to 6"
g 8" o~ b 42u
o ';“5 ; < 28" min. 3" min.
/’ 4 min,
stitrener (L AP 2 49 49 4P 49 49 3 8 28
A_ min, min,
Flot rail
Stiffener may be inside or outside of support, but no more than . . ———-——L —————L
2 stiffeners shal!l be allowed on one barricade,
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubuiar Marker
FOR SKID OR POST TYPE BARRICADES
Alternate
Alternate C[D 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have a minimum weight of
ApDrox. Drums, vertical panels or 42" cones Approx. GD 30 ibs. including base.
| 50' | at 50' maximum spocing ] 50° |
T I l I | T SHEET 10 OF 12
Min., 2 drums Min. 2 drums 1. Traffic cones and tubulor markers shall be predominantly orange, ond ® Traffic
or 1 Type 3 or | Type 3 meet the height ond weight requirements shown above. g b?ﬁfse,?;’
barricade QD TOCKPILE barricade 2. One-piece cones have the body ond base of the cone molded in one consolidated I Texas Department of Transportation Standard
5 L unit. Two-piece cones have o cone shaped body ond ¢ seperote rubber bose,
or ballast, thot is cdded to keep the device upright ond in place,
(ﬂ) 3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to 0id in retrieving the device.
0 o o 0 4, Cones or tubulor markers shail have white or white ond oronge reflective BARR l CADE AND CONSTRUCT lON
. bands os shown obove. The reflective bands shall hove a smooth, sealed
2 on:-woy zoods Desirable outer surface ond meet the requirements of Deportmentaol Material CHANNEL lz I NG DEV l CES
wnstream drums stockpile location . . . Specification DMS-8300 Type A or Type B.
1 . . Chonneliz devices parailel to troffic . .
or barricade may be is outside sho:_.;énge u:éd ng stockpile is ‘ 5. 28" cones ond tubular markers are generally suitable for short duration and
omitted here clear zone. within 30' from travel igne. short-term stationory work as defined on BC(4). These should not be used
for intermediote-term or long-term stofionory work unless personnel is on-site BC ( ‘ o) - 2‘
<o to maintain them in their proper upright position.
— — e e 6. 42" two-piece cones, vertical ponels or drums are suitable for all work zone FILE: be-21.dgn oH: TxDOT [oxs TxDOT [owe TxDOT Jex: TxDOT
= durat ions, . © TxDOT November 2002 CONT |SECT o8 HIGHRAY
T. Cones or tubulor markers used on each project should be of the same size REVISIONS 6461 | 43 001 1-610, etc.
il and shape. 9-07 8-14 o1sT COUNTY SHEET NO.
e TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 5-21 HOoU HARRIS, etc. 50
(=3 T8
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Temporary Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS Roodwoy Morker Tabs DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
gs GENERAL REMOVAL OF PAVEMENT MARKINGS —oxy A FonESTvES 6100
[ XY HESIV -
'sg 1. The Contractor shall be responsible for maintgining work zone and 1. Pavement morkings that are no longer applicable, could crecte confusion TOP VIEW FRONT VIEW SIDE VIEW
e existing pavement markings, in accordonce with the stondard or direct o motorist toward or into the closed portion of the roodwoy BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
0 . specifications ond special provisions, on all roadways open to traffic shall be removed or obliterated before the rocdway is opened to traffic. | pEpo—e=T—oo
c » On all roagways open to fraftic  shali Dé removed or obiiterarted beiore The rogdway 1S opened 1o traitic. 3 £ ="=——"=="="= _
3:§ within the CSJ limits unless otherwise stated in the plons. . PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
gl 2. The above shatl not opply to detours in ploce for less than three TEMPORARY REMOVABLE. PREFABRICATED
g+ 2. Color, patterns ond dimensions shali be in conformance with the doys, where flaggers ond/or sufficient chonnelizing devices are used PAVEMENT MARK INGS ' DMS-8241
gé"é “Texas Monual on Uniform Traffic Control Devices™ (TMUTCD). in lieu of morkings to outline the detour route. )
P . . . EET— TEMPORARY FLEXIBLE, REFLECTIVE
ok 3. Additional supplemental paovement morking details may be found in the 3. Pavement morkings sholl be removed to the fullest extent possible, —— X — ) ROADWAY MARKER TAB:S DMS-8242
o pians or specifications. so as not to leove o discerncble marking. This shall be by ony method - Adhesive pad
27E . . . . approved by TxDOT Specification Item 677 for "Eliminating Existing Height of sheeti . eps . .
< Q.= Y . ng A tist of prequalified reflective raised pavement markers,
8.‘7’% 4, l;:;er::n;hrx;k;:gih:h;:;: installed in cccordance with the TMUTCD Pavement Markings and Markers”. is usual ly more then non-reflective traffic buttons, roodway marker tabs and ofher
'Zég 3 . 4, The removal of pavement markings may require resurfacing or seol 174" ond less thon 17, pavement rncrk';nqs conatée:”found at the Material Producer List
gav 5. When short term morkings are required on the plons, short term coating portions of the roodwoy as described in Item 677. web oddress shown on .
cv9 markings shall conform with the TMUTCD, the plans ond details as
ogg shown on the Standord Plon Sheet WZ(STPM), S. Subject to the approval of the Engineer, any method thot proves to be
£ successful on a ticular type pavement moy be used.
x‘.’go 6. Wnen standard pavement markings are not in place ond the roodway par Y Y STAPLES OR NAILS SHALL NOT BE USED TO SECURE
3-8 is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required uniess specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
S8, the beginning of‘fhe sections wr_wer? possing i.? prohibited ond shown in the plaons. TABS TO THE PAVEMENT SURFACE
€ PASS WITH CARE signs at the beginning of sections where possing N . .
';‘"é% is permitted. 7. Over-pointing of the markings SHALL NOT BE permitted.
e 7. Al work zome pavement markings shall be instalied in accordonce 8. Removal of raised pavement markers shall be as directed by the
T ;E‘} with Item 662, "Work Zone Pavement Markings.” Engineer. 1. Temporary fiexible-reflective roodway marker tobs used as guidemarks
Eﬁg 9, Removal of existing pavement markings and markers will be poid for shall meet the requirements of DMS-8242.
€3 . . . -
89 directly in accordonce with Item 677, "ELIMINATING EXISTING PAVEMENT Tabs detolied on his sheet are to be inspected ond accepted by the
34 RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, * unless otherwise stated in the plans. 2 Engincor o dent w,'red renresentotive. 'Sopng”nq ong ,‘es*’;’ng 1 ot
§§“§ . Raised pavement markers cre to be ploced cccording to the patterns 10.Block-out marking tape may be used to cover conflicting existing normal ly required, however at the option of the Engineer, either "A"
se. on BC{12), markings for periods less than two weeks when approved by the Engineer. ?r ;5' below may be imposed to assure quality before plocement on the
oadway.
é%g 2. All roised pavement markers used for work zone markings sholl meet Y
wab the requirements of Item 672, "RAISED PAVEMENT MARKERS" ond Deportmental A, Select five (5) or more iobs ot rondom from each lot or shipment
- >‘§ Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials ond Pavement
e T Section to determine specificotion complionce.
o
TLL . . . »
CO® B. Select five (5) tabs and perform the following test, Affix five
g"’g P_.REFABRlCATED PAVELENT MARK INGS (5) tabs at 24 inch intervals on on asphaltic pavement in @
g . . * . . . .
o 1. s . + 4 f + straight line. Using o medium size passenger vehicle or pickup,
-:3’23 gmé;?fefobrncofed pavenent markings shall meet the requirements run over the markers with the front ond reor tires at a speed
+ D of 35 to 40 miles per hour, four (4) times in eoch direction. No
~65‘§ 2. Non-removable prefobricoted pavement markings (foil bock) shall meet more then one (1) out of the five (5) reflective surfoces shall
085 the requirements of DMS-8240, be lost or disploced as a result of this test.
@ %
¢ 3¢% 3. Small design varionces may be noted between tab monufacturers.
—Quy
-EE;E MAINTAINING WORK ZON-E PAVEM—ENT MARK INGS 4, See Stondord Sheet WZ{STPM) for tob placement on new pavements. See
@ c. 1. The Contractor will be responsible for maintaining work zone pavement Standord Sheet TCP(7-1) for tob plocement on seal coot work.
o xo morkings within the work [imits.,

2. Work zone pavement morkings shall be inspected in occordonce with
the frequency ond reporting requirements of work zone traffic controt

i i i requir F .
device inspections as required by Form 399 RAISED PAVEMENT MARKERS USED AS GUIDEMARKS
3. The markings should provide a visible reference for a minimum
distonce of 300 feet during normai doylight hours ond 160 feet when
illuminoted by cutomobile low-beam headlights at night, unless sight
distonce is restricted by roodway geometrics. 2. All temporary construction raised pavement markers provided on o
project shall be of the same monufacturer,

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

4, Morkings failing to meet this criterio within the first 30 doys ofter

plocement shall be replaced at the expense of the Controctor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification Item 662, buty! rubber pad for oll surfaces, or thermoplastic for concrete
surfoces.

Guidemorks shall be designated os:
YELLOW - (itwo amber reflective surfaces with yeliow body).
WHITE - (one silver reflective surface with white body).

SHEET 11 QF 12

go Traffic

= Safety
Divislon

I Texas Department of Transportation Standard

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-21

FILE: be-21.dgn bh: TxDOT [ck: TxDOT[ow: TxDOT s Tx0OT
© TxD0T Februory 1998 CoNT |sECT Jo8 HIGHWAY
REVISIoNS 6461 |43 | 001 1-610, etc.
ég ‘2:32 ?:]o; 52 DIST COUNTY SHEET MO.
3 13-02_8-14 HOU HARRIS, etc. 51
057
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

PAVEMENT MARKING PATTERNS

_6:13 :r_3 Type 11-A-A Type Y buttons
Pl ™
52 DOUBLE SMSED o 12 o o o on o o o E 2 z Z 2 g
L
°§ 10 to 127 <)L—’ 10 ‘r012 Type I1-A-A HARRERS ¥o o o o0 o o0
Foy NO-PASSING 4
€8s — . ——— i oorxa ooteg coooo eoccocwmo REFLECTORIZED L_
e ~ f ké nooouoéogooonoocrfu oomocoobooono LINE PAVEMENT 41'012"_‘__
5& MARKINGS
A E:> Yellow Yeltow é> Type I1-A-A Type Y buttons Yel low
i
00
Z - -
Z‘E REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A Type 1-C, 1-A o(\ TT-A-A /Type W or Y buttons
: RAISED
Koo SOLID EDGE LINE PAVEMENT o o o o 0 o o o omo o o o o0 O
<o MARKERS
Y3 <3 Type I1-A-A <:| LINES OR SINGLE 60° + 3"
OCD -
I§3 i ooo ouo&oouooouoooaooon NO-PASSING LINE RE‘S&“:"‘“ZED
-
;éh w—— —& Ye!low — ° TOD: O\'Uﬁ w 'i?n WARK INGS 4" White or Yellow
Y
ggé E:> 4 to 8" buttons 6 to 8" Type 11-A-A Type 1-C Type W buttons
“:‘:é“ REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B -
2ab WIDE RAISED
cpo pAVEMENT  1-2° gfo 0o 6 oo ©o o O o o o o
‘080 Pattern A is the TXDOT Stondord, however Pattern B moy be used if approved by the Engineer. LINE AARKERS T‘D o 0 0 O o o o o o o o o
St Prefabricated markings may be substituted for reflectorized pavement markings. 8"
[oR=]
§S§ (FOR LEFT TURN CHANNELIZING LINE RE":AE"CEL:“J‘ZED
&, CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED T0 VARKINGS
e DISCOURAGE LANE CHANGING,) White
>,§8 Type 1-C 33": 3" Type 1-C or II-A—A\D 30"+/-3
D4l s B
- 4 RAISSE 000 OO oQuoan coonO
858 cbooocnoocopnoooLooOODBOOODOOOOOOOOOOONROOODOOON CENTER PAVEMENT i , | 51 5
5% . <:3 Type W buttons Type 1-C or 11-C-R <;:| INE WARKERS = 1 Q¢ —>te 30 »| Type W or 2 e 2]
335 white L Y buttons
g8 ————— oz S —E—— noooa aonon oouod gonol
< Jug”} Yel low Type 1-A OR
m%‘é <‘7-_| yp \ Type Y buttons <3 200 + 1° »
o2t omooopoocoNMooOOUOOODOOOOOOONOOONOO0ONO0O0ND0O00M <
£6< LANE REFLECTORNIIEY e o _</m o S——
géé 000000 G0CO ooonooouooouooouoyuooouooonooou L INE VARK INGS fe 10" —fe— 30" ——] White or Yellow
B0 C> Ye!llow E:> Type I-A Type Y buttons BROKEN Type 1-C or 1I-A-A
_u_w% o s White |, e o s oooon ooooa nonoen nooon (when required)
r3 :}> V q‘> Type W buf-rons< Type 1-C or [I-C-R LINES
‘Ssé L iions " s—— opooounoocoogCoOOONOOOOOODONOO DOOOROOOGOOODOOOU RAISED o o [w] ] 1-2" [n)] [u] o [u] a
3 PAVEMENT - o [m} a
&3§§ REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS \-TYDe I-¢ AUXIL [ARY dseeces o o o o o o
%;ﬂ: Prefobricated markings moy be substituted for reflectorized pavement markings. 3’ 9’ Type I-C or 1I-C-R
<Lz OR
Pl o
2 O+ "
2 £, EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8
LINE e S — - —
VARKINGS 3’ 9°
@ Type W buttons ~Type 1-C <’;J l‘ +‘ 'I
———— . L] L) e ooooo =l ulsu] oooon -
Wnite # < Type 11-A-A Type Y buttons < REMOVABLE MARKINGS 50 26" s
; oooooo%ouooouooocooouo%noooggggggggggggg WITH RAISED —:—I |—:—
© 00
E:> % conoocodooconooonooounooscogodon PAVEMENT MARKERS L—IO' 30-
If raised pavement morkers are used .
L Whit L — — YC11OW e oozon oonoo juoo DODOC!\ uonoa noooo to supplement REMOVABLE markings, Raised Pavement Markers
':> e C> Type W buttons Type [-C the morkers shall be applied to the
top of the tape ot the cpproximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or ot 20 foot spacing for L_____..]
Prefabricated morkings may be substituted for reflectorized povement markings. solid lines. This allows on easier 200 + 1°
removal of raised pavement markers Centeriine only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ond tape.
SHEET 12 OF 12
= ety
afe
Type W buttons Type I-C aret
<:3 ; § <:| l Texas Department of Transportation 3;‘1’,?,’3%
R [ ] TR Dooon oohon [nielm 0 a] aonon
SSwhite” <3

ococggoooQn o oua oonooooOooocGnCoo0oO O0O0O0O0OOCOOOCOODOOOGCO

] = —»Ye, ow e Tyme ¥ buttons TN rype 11-A-A Feees BARRICADE AND CONSTRUCTION
0co0Do0o00nd00000OO0N0OODOO000DO0O0O0 ooonooouooouogom Raised pavement markers used as stondard PAVEMENT MARKING PATTERNS
E> C> pavement markings shall be from the approved
. . £
[ s L R oooou ooooa oonoa Doooc\- pooon products 1ist ond meet the requirements o
i 72 "RA PAVEMENT MARKERS. "
|:> white” c{> Type W buttons 7 Type 1-C Item 672 ISED BC (1 2) _21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FiLe be-21. dgn o TxDOT ok TxDOT[ows TxDOT [exs TXDOT
H H i : H (© 1x00T February 1998 CONT |SECT 08 HIGHHAY
Prefobricated markings may be substituted for reflectorized pavement markings. T TR o1 T
[ 1-97 9-07 5-21
backar - ) _ otst CouNTY SHEET KO.
e THO-WAY LEFT TURN LANE ,2..33 73113 HOU HARRIS, etc. 52
S o8
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LEGEND
@ Q 4} G 0 0 ez=zz2|Type 3 Barricade s ® |Channelizing Devices
25 | cweosc-1 @ | 0 4}1 4} CW20SG-1 l ! CW2056-1 l I Truck Mounted
62 | 48" x 48" age 3 48" ags x 48" WoeeG-1 [0 |Heavy Work venicie @ | attenuator (TMA)
. .
°§  — X CW20SG-1 _ . 48 x 48" Trailer Mounted Portabie Changeable
26 . 7 t c 48" x 48 | Fiashing Arrow Board Message Sign (PCMS)
COQ »
Po3 x g % < .% 2 |sign <o |rroftic Fiow
o [
gt l | \ CW20SG-1 | CEJ 1 | d 1 O\ [Fiog 0o |Fiagger
28¢ 48" x 48" SN R e s ————— T see
< < <5 < <G
-0 P ———— R —
Qo € ——————————— e —
< 0= ————
s ry ,
'g gé ® C> ® ® Q D::;?xl";‘;?e Sugggg;?gqug:lm M;n.i"m SUQQQSTEG
+28 sep R A T Posted|Formulo Toper Lengths Chonnelizing Stgn Longitudinal
oo D } }. I E @ l b Speed * ¥ Devices SD??(L“Q Buffer Space
e _ . * o' | 117 ] 12 On a Oon a |pistance 8"
gc§ . e ™ r Of fset/Of fsetjOf fset| Toper Tangent
Eé“ | [ g< l | . - l . | 30 5] 150°[165°] 1807 30" | 60 | 120° 30"
&as = d : . 35 |- 5 [2057 225 2as7| 35 | 70" | 160’ 120’
28 e 40 265'| 295°'| 320'] 40’ 80" 240’ 155
“e3 | [ "9 | l | l = a5 450°| 495'| 540°| 45° | 90' | 320° 195"
gxe . > 50 500°| 550°] 600°| 50’ | 100° | 400" 240"
CW20SG-1 o ; - ; ; , ; -
- N20sG & | | . ~ HooaG- 1 ! l . 55 || .ws [ 5507] 605°[ 660 55 110 500 295'
28y .@ 1 cee Note 8 ige oy ag 60 600'| 660°| 720°]. 60° 120" | 600’ 350
583 CW20SG-1 CW20-5TR 65 650°] 715°| 780°| 65° | 130’ 700’ 410"
aee= | | < 48" x 48" 48" x 48 | l x Gh2o-sTL ) Lo 700" | 770°| 840°| 70 | 140’ | 800" 475°
855 l | 75 750°) 825 900°] 75° | 150 | 900’ 540"
gg‘é i - ¥ Conventional Roads Only
oL v I | X% Taper lengths have been rounded off.
02 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
208
ofs > CW20-5TR x
§o" | | 8" x 48 l { CW20-5TL
622 . 48" x 48"
-
PN
0w o
E° 5 AR VAR RIA WORKERS IN BUCKET TRUCKS SHALL NOT
w35 WORK ABOVE OPEN LANES OF TRAFFIC.
[
L0835 CW2056-1 3 CW20SG-1
.;,ggz,—, 48" x 48" 2‘{,‘302“48.. 48" x 48"
-0y
Zpes NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
e er
z 2% SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY

GENERAL NOTES

t, The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
the device must be left unattended at night.

CW20SG-1
48" x 48"

CW20SG-1
48" x 48" 2. Obstructions or hazards gt the work area shal! be clearly marked

and delineated at all times.

3. Flaggers and Flogger Symbol (CW20-7) signs may be required according
to field conditions,

4, Vehicles parked in roodway shall be equipped with at leost two
high intensity rotating, flashing, oscillating or strobe type lights.

5. High leve!l worning devices (flag trees) may be used at corners of

the vehicle, SHEET 1 OF 2
10° min. . cont . . Traffic
0" min 6. wnenbworl; opgrgh??s g(e pergormzd :g existing anno;:, the signois 52 Oléfirfl;lons
may be placed in flashing red mode when approved by the engineer. . vision
P X l AS If existing signals do not have power, All-Way Stop (Ri-1 and R1-3P) ITexas Department of Transportation Standard
t signs may be implemented when approved by the engineer.
Typicatl s
7. For Short-Term Stationory work the buffer space "B" from the above
table should be used if field conditions permit, For Short Duration TRAFF Ic SIGNAL WORK
(less thon 1 hour) any buffer space provided will enhance the
safety of the setup. TYP I CAL DE TA l LS
8. The arrow boord at this location may be omitted for Short Duration
CWgOSG-l" 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 lone if spoce is not available at the beginning of the taper. wz (BTS_ ] ) - ] 3
CW20SG-1 . .
: " 9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for FiLE: wzbts-13.dgn on: TxDOT ok TxDOT [ow: TxDOT [ex: TXDOT
487 x 48 OPERAT IONS IN THE INTERSECT ION a left lane closure by using o LEFT LANE CLOSED (CW20-5TL) and adding @ Tx00T April 1997 cont |sect o8 AIGHWAY
SHORT DURATION chonnelizing devices on the centerline to protect the work space from REviSTons T %01 610,81
v opposing traffic. 298 10-99 113 Sl s
o o - - - DIST Y H .
b= 4-98  3-03 HOU HARRIS, etc. 53
T4 ]
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WORK |G20-5aP Temporary Traffic Barrier gg%oicié"
. BEGIN - 6" 4" See Note 4 below
- ROAD_ WORK gg? 2T24.. ZONE 387 x 2 OBEY a4 VA K4
w NEXT X MILES TRAFFIC WARNING /—WOrk Area
= s FINES [ 520727 ¢ SIGNS
e n Sk [cog-g7  [oousLe STATE LAY T NI
€s NG CW20SG-1 § conmacton | 48" x 30" R20-5aTP 329-3142“ T T I X = ] 1 ] L 1
“52 ROAD WORK 48" x 48 ; CW205G-1 ne pRESEHT 36" x 18 8" x Q 10° Min. 4’ Min. (See Note 7 below) C:
48" 48"
nE 620-2 l 8" x 48 . } 1 e
{_;,83’; 36" x 18" I X X &S S
jU e |
‘gf » WORK AREA | ! l ! | T ] f T T T T T T 1 [ |
+
i
28, L 1 1 1 1 ToTall]
L . "
<& ' & [ Tolalll SIDEWALK DIVERSION ola
-
Qe C —_— p—— e — —_— [—— — p—— e —_— P — D ——— B —
< Do
B TREET o>
8ns C§> MAJOR STREE SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
p §m
gat NOTES CLOSED
oo END > — : CROSS HERE CROSS HERE
Jultoy”} 1. Project signing as shown shall be in ploce
:og ROAD WORK whenever signal contract work is in progress. RO-11aR 22-9 2 33:1 1011_2”
o - 24" x 12" "X " x
'E"’E OBEY G20-5aP | WORK BEGIN géo i 18" 2. For closely adjoining projects, advance signing
wg warnmng | 36" x 24"] zoNE | G20-5T ROAD_WORK may not be required in odvance of each <O 4> | £
2ab SIGNS 48" x 24| NEXT X MILES intersection, but only in advonce of the
=0 R20-5T TRAFFIC P intersections ot the project Iimits. Actual 5 - ~
[ 3-17) STATE LAW " “ ADDRESS i i i i
S * 36" x 36"] FINES o locations will be as directed by the Engineer. W, C 1 J
o 2| R20-37 DOUBLE] G20-6T . SWE_ . 1 ——!'————
8RB 48" x 42" R20-5QTP | 48" x 30| conmacior CW2056-1 3. Advonce signs shall be removed when signal < Work Area <
b3 36" x 18"} womas Tx 4g” construction operations are no longer
i L e 48" x 48 ! under way, as directed by the Engineer. —-———*""'_g
Lo
2%t 4. Warning sign spacing shown is typical for both >
+ o .
“£5 TYPICAL ADVANCE SIGNAL PROJECT SIGNING directfons N
2%~ f 2 for Typical
2 FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 3. See the Table on sheet | o “ | ‘ " I '
g%é warning sign spacing. 0 G SIDEWALK DETOUR O G
o
oW
585| GENERAL NOTES FOR WORK ZONE SICNS REFLECTIVE SHEETING
A+ . . . . CW] 1 ..2 Note 8
wa 1. Signs shall be installed ond maintained in a straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting ! . See No
- >,§ c(';gd.hon. ' intai i ¢ P the requirements of the DMS ond color usage table shown on this sheet. 25 s 36 6 SIDEWALK CLOSED SIDEWALK SIDEWALK_CLOSED
pEe . ee Notre T R9-11aR CLOSED el CERRIN
S. .| 2. Wooden sign posts shall be painted white. SIGN SUPPORT WE IGHTS L CROSS HERE JI53. 7 aw cross HERE |l o3k o qpn
& -
23?5’ 3. Boarricades shall NOT be used as sign supports. 1. Weights used to keep signs from +urmng over should be sondbags et ;3,_9)( 120
00 filled with dry, cohesionless material. -
w3el 4. Nails shalt NOT be used to attach signs to any support. Lo CWIT-2
e 2. Ihe sgngbgqs will Ee ::ed_sp\gf t0 keep the sond from spiliing ond ™~ 36" x 36"
= ol 5  All signs shall be installed in accordance with the plaons or as o maintain ¢ constant weight.
«?35 directed by the Engineer. AHEAD See Note 6
°u 3. Rock, concrete, iron, steel or other sol id objects will not be CW1G-9P
a‘:%g.‘? 6. The Contractor shall furnish the sign design shown in the plans or permitied for Use as sign support weights, >4" 12" Y CW16-TPL O 4}
HEEY in the "Standord Highway Sign Designs for Texas" (SHSDI. N . X - 24% x 12" Work Area
Zowan 4, Sondbags shouid weigh o minimum of 35 Ibs ond o moximum of 50 1bs. /
<gc-<z] 7. The Contractor shall furnish sign supports and substrates listed in 110 -7
O vF the "Compliant Work Zone Traffic Contro!l Device List™ (CWZTCD), 5. Sondbags shall be made of a durable material that teors upon 111 7 o
n ot installed os per the monufacturer's recommendotions. vehicular impoct. Rubber, such as tire inner tubes, shall not be used. + p
o X0
8., Temporary signs that have domaged or cracked substrates and/or 6. Rubber ballosts designed for channelizing devices should not be used <
domaged or marred reflective sheeting shall be reploced as for ballost on portable sign supports. ign supports designed and S [
directed by the Engineer. mom*xfoc-kured with rubber boses moy be used when shown on the CWZTCD ¢> ,;:>
lis
9. ldentification morkings moy be shown oniy on the back of the sign 7 e e
substrate, The maximum height of tetters ond/or compony logos used 7. Sandbags shall only be placed along or laid over the base supports 7
for identification shall be 1", of the traffic control device and shall not be suspended obove ground
level or hung with rope, wire, chains or ofher fostners. Sandbags ﬁu ol l l l & ” N ! |
10. Dgmoged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the
will not be allowed. sign support. <o 1008
1 L
8. Sondbags shall NOT be placed under the skid and shali not be used to SIDEWALK CLOSED flo 7" /= 5
DURATION OF WORK level sign supports placed on siopes. Trgre—— x 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"
wllor Sign
SIGN MOUNTING HEIGHT
as Channetlizing Devices PEDESTRIAN CONTROL
1. Sign height of Long-term/Intermediate-term warning signs shall be as
shgvm ongFlgure GFQI of the TMUTCD. ez | Type 3 Barricade 1. Holes, trenches or other hozaords shall be odequately protected by covering,
delineating or surrounding the hazard with oronge plastic pedestrion
2. Sign height of Short-term/Short Duration warning signs shall be as fencing or longitudinal chonnelizing devrces, or as directed by the Engineer. SHEET 2 OF 2
shown on Figure 6F-2 of the TMUTCD. DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES™ as detailed above will require the Engineer’s approval e
prior to installation. *- T
3. Regulatory signs shall be mounted at least 7 feet, but not more than 3. Ro Operations
- . series signs shown may be placed on supports detailed on the BC stondards
9 feet, cbove the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 or CWZTCD list, or when fabricated from opproved lightweight plastic I Texas Department of Transportation Seg’,ﬂg;’d
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the
REMOVING OR COVERING location shown.
4. For speeds Iess;f?hon 45 mph Iongnfudmcldcgcnggyémg dev:c:itmoy !:e useg
1. When sign messages may be confusing or do not apply, the signs instead of traffic barriers when opproved by ngineer enuation o
shall be remoxedEor completely covered, unless otherwise COLOR USAGE SHEETING MATERIAL biunt ends ond installation of water filled devices shall be as per BC(9) TRAF F I C S I GNAL WORK
approved by the Engineer. ORANGE | BACKGROUND TYPE By, OR TYPE Cg, SHEETING ond manufacturer’ s recomnendat ions.
FL FL
2. When signs are covered, the material used shall be opague, such 5. %xg;:g ﬁ:} Sgegécgfe?zeog%sggge;g'mg‘é;dgggﬁol‘g;xg: *?g;;ce spacing ond BARR I CADES AND S I GNS
os heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING i .
the entire sign foce ond maintain their opaque properties under 6. Where pedestrions v_n'rh vnsgol disabilities normo!ly use the closed sidewalk
gufomobx te head! |ghis oflmgh'rhmfhoxln dugqgmgl':'he sign gh?clehng. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING gefeqmgle Pedestrion Barricodes should be used instead of the Type 3
urlap, or heavy materials such as plywood or alluminum shall no orricades shown.
be used fo cover signs. " pa 7. The width of existing sidewaik should be maintained if proctical. wZ (BTS- 2) -1 3
; : : Only pre-qualified products shall be used. A copy o e 8. Pavement markings for mid-block crosswalks shall be paid for under the
3 25’8:, ?332. or other adnesive material shall NOT be affixed fo o “"Compliaont Work Zone Traffic Contro! Devices List™ (CWZTCD) appropriate bid items. FILE: wzbts-13. dgn o TxDOT [cxx TxDOT]Dw: TxDOT lcx- TxDOT
describes pre-qualified products and their sources and may 9. ¥nen crosswalks of e?gﬁzl?egisglggfgg‘fé'é;éeingﬁ ?Ag?gge“mgzé‘s’?gﬁ?;ry ©Txp0T__ Aprit 1992 cowt [sect] o3 HIGHRAY
4. Signs and anchor stubs shall be removed ond holes backfilled upon be found at the following web address: emporary vactliiTi T + REVISIONS 6461 | 43 001 1-610, etc.
. o compietion of the work. : L . features consistent with the features present in the existing pedestrian 0 1-13 P Py P
bt http://www.txdot.gov/txdot_library/publications/construction.htm focility. 2-98 10~ -
nad 4-98 3-03
== HOU HARRIS, etc. 54
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SUMMARY OF LARGE SIGNS
GALVANIZED DR
STRUCTURAL RILLED
~ BACKGROUND SIGN SIGN REFLECTIVE S0 FT STEEL
62 COLOR | DESIGNATION SIGN DIMENSIONS|  SHEETING 1 24- pIa
w .
" : (LF}
og Size
28 (01K6]
8 Q 8 Working Far You
L€, Orange G20-7T e e 96" X 48" | Type By or Cp | 32 A | Al A A
E
28
» I l Warking For You
’;'ti l Orange G20-7T g;XSKEA 192" X 96" | Type By or CFL 128 w8x18 16 117 12
Q= €
< Do
g
gg?, I I l A See Note 6 Below
558 ——- —_—
wL o Ll et ST et y
228 GIdy vore | o Work |l DEPARTMENTAL MATERIAL SPECIFICATIONS
£.8 Area——p= . ¢ " 48" x ag” Areo——f= .t X 48" LEGEND
§§3 B : (See Note 3) i (See Note 3) - PLYWOOD SIGN BLANKS DMS-7100
£as | G LA : 8- | Sign ALUMINUM SIGN BLANKS DMS-7110
[« To 201 > N 5 s T .
E“ég ERRA BN B el Large Sign SIGN FACE MATERIALS DMS-8300
[ 1-%7] = B s » PRl
Q ot S
gl | I <P | traffic Fiow
I COLOR USAGE SHEETING MATERIAL
Lo
23t ORANGE |BACKGROUND TYPE B OR TYPE C¢
3 ' FL L
RS I I BLACK |LEGEND & BORDERS NON-REFLECTIVE ACRYLIC FILM
[=]
Og\.
€, GENERAL NOTES
285 I l I
:‘gg 1. See BC ond SMD sheets for additional sign support details.
ggé I | | 2. Sign tocotions shall be approved by the Engineer.
o
VL
§22 3. For projects more than two miles in length, Give Us a BRAKE signs should be
B=6 repeated halfway through the project. The Give Us a Brake (CW21-1T) may be
I I I
_'_:_;%2 used for this purpose.
Fg 23
+ ©
w25 4, Work zone speed limits are sometimes used in conjunction with GIVE
:8§ | l I US A BRAKE signing. See BC(3) for location and spacing of construction
Ewot speed zone signing when required.
=
—Qwn
SECE I l 5. Give Us a Brake (CW21-1T) signs ond supports shall be considered
E ‘é: l subsidiary to ltem 502, “"Barricades, Signs and Troffic Hondling."
o xo s abue—Proj ebee—— Proj
- - Eggﬁcgigns - E?:%ic;igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8"
| l I plywood substrote or 0,125" gluminum sheeting substrate and moy be supported by two
4" x 6" wood posts with drilled holes for breckaway as per BC(5) and will be

subsidiory to Item 502.

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

I @ l G Working For You % l {}

Give Us A under the following specification items:
& Item 636 - Aluminum Signs
I l BRAKE I I+tem 647 - Lorge Roadside Sign Supports and Assemblies.
G20-7T CW21-1T Item 416 - Dritled Shaoft Foundations
96" X 48" (See Note 6) 48" X 48"
] [} or ] 8. All signs shall be constructed in accordance with the details found in the "Standard
¥ 192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this manual
(Optional- See Note 7) shal |l be shown in the plans or the Engineer shatl! provide a detail to the Contractor
before the sign is maonufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY
SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL g’ Trafflc
Operatlons
l Texas Department of Transportation s‘};’,’,ﬁ,’g}’d
" "
% Wnen the optionol larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) GIVE US A BRAKE
192~ x 96~ sign is required, the locations shall be noted SlGNS
eisewhere in the plans.
FILE: wzbrk-13. dgn on: TXDOT |cxs TxDOT[ows TxDOT [exs TxDOT
©71x00T  August 1995 cont |seet 408 HIGHWAY
N REVISIONS 6461] 43 001 [-610, etc.
B 6-96 5-98 7-13 DIsT COUNTY SHEET NO.
ac 8-96 3-03 HOU | HARRIS, efc. 55
TTe
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1@
259 Arm ROUND POLES POLYGONAL POLES
§%° i SHIPPING PARTS LIST
oz oundot ion
CE® tength [~ p Dia D,, Dy, [Dthk Dy Die D,, Dy KD thk Type -
90— i i H i i i H i i i Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-orm
ft. in, in. in, in. in, in, in. in. in, in. C =Cs A .
e 20 10.5 7.8 7.1 6.3 179 11.5 8.5 7.7 6.8 179 30-A connection bolts and washers and any additional hardware listed in the table.
C+ L . - . . . . . . . .
[= . . . . . ‘. H
‘\d‘:c}g 24 11.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 .179 30-A 30° Poles With Luminaire 24' Poles With ILSN I]_?mifxggiz grlxrthgoILSN
o 28 11.5 8.8 8.1 7.3 . 179 12.5 9.5 8.7 7.8 179 30-A Ngr:;nol Above hardware plus: One Above hordware
23 32 12.5 9.8 9.1 8.3 179 {120 9.0 8.2 7.3 .239 30-A Laron| for two if ILSN attached) blus one small ote above
See
e sma!ll hand hole, clomp-on hand hole
;_'.L_H— 36 12.0 9.3 8.6 7.8 .23% 12.5 9.5 8.7 7.8 .239 36-A simplex
228 40 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 .239 36-A 71 | Designation Quont ity Desionation Quont ity Designation Quant ity
80
83§ 44 12.5 9.8 9.1 8.3 . 239 14,0 11.0 10.2 9.3 . 239 36-A 20 20L-80 20S-80 20-80
L9 a8 13.0 10.3 9.6 8.8 .239 15.0 12.0 11,2 10.3 .239 36-A 24 24L-80 245-80 24-80
[= N 3% -
<o Arm ROUND ARMS POLYGONAL ARMS 28 | 28L-80 285-80 28-80
og* Length [ [ D D (1) thk . L D D, [ tnk . 32 32L-80 325-80 32-80
£gg 1 1 2 Rise L 1 Rise 36-80
580 ft. ft. in. in. in. ft. in. in. in. 36 36L-80 365-80
[+] . ] - - -
eor 20 19,1 6.5 3.8 | .179 | 17-9" 19. 1 7.0 3.5 | .179 17-8 40 401 -80 405-80 40-80
233 24 [ 231 7.5 4.3 | 79 | 1 -10m | 230 7.5 3.5 | 179 | 17-9° 44 1 44L-80 445-80 44-80
2" 5 28 27.1 8.0 4.2 L179 =117 | 2701 8.0 3.5 | .1719 110" 48 48L-80 485-80 48-80
XL € T T
;egc :: ;;g z: :Z) - :;: 2 l ;;g 128 ;: :;: z_? Traoffic Signal Arms (1 per Pole) Ship each arm with the |isted equipment attached
O . - - - - L] . . . . . *
T T I Arm (1 Signal) Type IT Arm (2 Signals) Type ITT Arm (3 Signais)
N 40 39.0 9.5 4.1 | .239 | 2'-8" | 39.0 9.5 3.5 | .239 | 2'-3 ype 9 yp
2%, 44 43.0 | 10.0 4.1 | .239 | 2'-11* | a3.0 | 10.0 3.5 | .239 2 -6" Nominal | Bracket Assembly 2 Brocket Assemblies
gt a8 | a7.0 | 10.5 | 4.1 | .239 | 3-a" | 470 | 11.0 | 3.5 | .23 | 2 -9 Lengtn ! 6B connector and 2 CGB Connectors and 3 CGB Connectors
[a v
552 Ds = Pole Base 0.D. D, = Arm End 0.D. - - - -
gat D?g = Pole Top 0.D. with no Luminaire L? = Shoff Length ft Designation Quantity Designation Quantity Designation Quantity
828 and no ILSN L = Nominal Arm Length 20 201-80
0O+ D24 = Pole Top 0.D. with ILSN
;‘62 w/out Lumingire 24 241-80 2411-80
[ Dy = Pole Top 0.D. with Luminagire - ~80
é'a“ 01 = Arm Base O.D. 28 | 281-80 ;gg = s
585 Thickness shown agre minimums, thicker materials moy be used. 32 z IIT-
P O Thi v fnimems, T ' d % 3611-80 36I1I-80
.23-; @ D, may be increased by up to 1" for polygonal arms. 20 40TTI-80
g2 | Nominal Arm Length - L 44 44TIT-80
“0-85 See "Tenon Detail” ® 48 481TI-80
gov , . . 90" o=
@-0 See “Slip Joint Detoil” 1 =%
25 /— o | Luminaire Arms (1 per 30 pole)
.?';'; B i Nominal Arm Length Quantity
22 s e g e
& 8’ Arm
§ . \—Mosf arm
= Note: The arm shall be fabricated straight with J.. gggngﬁgégﬂ‘
‘3 the unloaded rise measured as shown. “MA-C" ILSN Arm  (Max. 2 per pole) Ship with clomps, bolts and washers
o TRAFFIC _S IGNAL ARM Nomina! Arm Length Quantity
T Lumningire ﬁrm - R 7' Arm
(Fixed Mount) See Sheet "Lum-A o A
rm
See Sheet"MA-D"
-Detail A
D3p Anchor Bolt Assemblies (1 per pole)
See AE°T$" Agg!?gr Each anchor bolt assembly gonsiﬁfs gflihe ;ol lgwingz
ion- 0 Top and Bottom templates anchor bolts nuts,
éLSN Arm anne_zchon . Nom Arm Lgth :L Sheet 4 Diometer Length Quantity 8 flat washers, and 4 nu:t anchor devnces' (Type 2)
ee Sheet “"MA-C(ILSN) o MA-D ol o “TS-FD"
(8") Detail Sy " 3 2" per Standard Draowing "TS-FD".
Nominal Arm Length - L | Bool'¢ ° 2 A
A A See Sheef——\ ¥ o 1 Y 3°-10 Templates may be removed for shipment.
3' -0 Brocket 37.qg*| Bracket ‘o SNS ; ; et c
Assembly o Assembly\f-—— El Paso St ’f x
e e > e — R 3 a3
00008 TN ¢ 605 Mimmm— 000 s e 7z g
g ~ A N SHEET 1 OF 2
i 3 ®) Threaded Coup!ing for | . g 2; %
B Traffic Signal Arm gl o &
Sk €GB Commector @ DETAILG- See Sheet TWA-D" 1) gl <l g7 2 Texas Department of Transportation
T +
x|e Sheet 2 of 2 Detail D,E or F 1 8| - 5 Traffic Operatlons Divislon
g2 Z| Ao
2[5 TABLE OF DIMENSIONS “A | s 2lal |a TRAFFIC SIGNAL
7@ “A" ! o " "
»|% [Arm Lengih | 24’ [ 28" | 32° | 36' | 40" | 44’ | 48’ | = § o SUPPORT STRUCTURES
tlo [Arm Type IT | 10’ | 1171 12° | 13’ Pk - =
5|8 [Arm Type TOX o [ e [her [ i /| l Yo SINGLE MAST ARM ASSEMBLY
qE see speet A |ilo)] 2 (80 MPH WIND ZONE)
M u 8 e
- Crown of Road MA-D ~ 4
= N v SMA-80(1)-12
NN AN/ NN R NG
g A\\/)'/AV/Q\\Y/A\Y/O\\\\X/I/\)\\V/\\ VANV ANYAY y&)\ : m‘ . ©7TxD0T August 1995 Nt NS Joxs asr ows w Jexs asv
. LN v REVISIONS CONT |SECT Jos HIGHWAY
Foundation VA
See Sheet o 6461 | 43 001 1-610,etc.
o STRUCTURE ASSEMBL Y “TS-FD" 112 bIsST COUNTY SHEET NO.
Ef e e e et e A e Hy HARRIS, etc, 56
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ég;czhig?ggl?ndggggsgcnce 2.375" . The frgffic signol mast arms shall be visually jnspecfed in 5 t0 20 mph wind conditions gf+er
with I+em 445, “Galvonizing”. MA-3 installation of signal heads and any attachments, inciuding any required backpates. 1f vertical

movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
than approximately 8" are observed at the arm tip, o domping plate shall be fitted to the arm,
See "Domping Plate Mounting Detaiis" on standard sheet, MA-DPD-10.

length. The slip joint
shall be made in the
shop, but may be match
marked and shipped
disassembled.

ineer

8

2%
o¢
O
o0
P . 179" thickness is permissible
5 FoT9], Inickness VIBRATION WARNING _
N Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 ft
L8 . or longer are subject to harmonic vertical vibrations in fight wind conditions due to the ceroelastic
g 6 -0 (Hin) ~ J1°-0" (Mox) Min Lop characteristics of a few of the myriads of possible combinations of the following: signal numbers,
ol . , equals 1.5 weights and positions; existence/solidity of backplates; presence of odditional attachments to the
=z 9"+ ;nges female arm, such os signs ond comergs; arm-wind orientation; and arm-pole stiffness.
2D e
e 2" sch Such vibrations may cause faotigue domage to the structure and moy lead to galloping in moderate
<C Zf — 40 pipe wind conditions which may further damage the structure and alarm the public. Tests hove indicated
3§ . . o End Plate %" thick min. that when wind is blowing toward the back side of signal heads hoving un-vented backpiates attached
9 SN S 6" ///__Ashope to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.
b4 " Diag holes an . . . .
oe . . . 1- 583 Diécgo?v A387dbolf. \\\ ’ € Arm 1f backplates are not required for improved visibility they should not be appliied to the signal
o Note: A slip joint is Tack weld nmut to thread : \_l//’— heads or, if they must be applied, they should be vented as o first and inexpensive measure 1o
gg pefmuss.ble for arms projection after makin . B el N mitigate vibrations.
40’ and greater in J g

8

[+]

-

(=]

k3

=

This visual inspection shal!l be repeated after each modification of the structure that could
=SL IP JOINT D_E_I.A_[_l:__ __._T_E_.N_W_D_E_..LA_IL_ offect its aeroelostic response. Excessive vibrations shall not be allowed to continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standord Specifications for
$tructural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
pius a 1.3 gust factor.

Poles are designed to support one 8'-0" lumingire arm, one 9'-0"
internally lighted street name sign and one troffic signal orm with @
tength as tabulated. The specified luminaire load applied ot the end
of the lumingire arm equals 60 Ibs vertical deod load plus the

Stainless steel bonds (or Cabies)
and cast bracket as in "Astro-Brac”,
"Sky Bracket" or "Easy Bracket" with

i s mage by TxDOT for ony purpose whatsoever,
sion of this stondord to other formots or for incorrect results or domoges resulting from its use.

e 1 %" Dia Threaded Coupling.

° norizontal wind load on an effective projected agrea of 1.6 sq ft. The

c specified internally lighted street naome sign load applied 4.5 ft from

x BRACKET ASSEMBLY the centerline of the pole equals 85 ibs vertical dead load plus
e horizontal wind lood on an effective projected area of 11.5 sq ft.

The specified signal load applied ot 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 arec times drag
coefficient),

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

DISCLAIMER: The use of this stondard is governed by the “Texaos En

Fabrication shall be in accordance with Item 686, “Traffic Signal
Pole Assemblies (Steei)" and with the detaiis, dimensions, ond weld
procedures shown herein, Weld references call for preapproved weld
. . procedures which the Fabricator must obtain prior to fabrication.
ggggnge:gn?;fudnnol Materials, fabrication tolerances, and shipping practices shall meet
permitted for the requirements of this sheet and Item 686, "Traffic Signal Pole
polygonal arms if Assemblies (Steel)".
D, exceeds 10"

Unless otherwise noted, all ports shall be galveonized in
accordance with Item 445, “"Galvanizing", after fabrication.

Deviation from the details ond dimensions shown herein
require submission of shop drawings in accordance with
[tem 441, "Stee! Structures”. Alternate designs are not

;t occeptable.
; MA-2 SHEET 2 OF 2
Mé)'l @ [, 15" Dia /o
Threaded
Longitudinal Seam Weld must be Ya Coupling ?’Texas Department of Transporiation
Trafflc Operations Divislon

oriented within the tower 90°

of the signal arm, TRAFF[C SIGNAL

ARM WELD DETAIL ARM COUPL ING DETAILS SUPPORT STRUCTURES
—_— SINGLE MAST ARM ASSEMBLY

C)GOZ.Min. penetration
L00% pemerration witnin (80 MPH WIND ZONE)

base welds. SMA'BO(Z)'IZ

© 1xDOT August 1995 N WS [oxs usr Jow wr [exs asv
50 REVISIONS CONT |SECT Jos RIGHWAY
P -1 6461 | 43 001 [-610, efc.
: .:4‘ DIsY COUNTY SHEET HO.
Ot HOU HARRIS, etc. 57
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

¢ 0;
2k A Arm ROUND POLES POLYGONAL POLES
632 Length [~ D D, Dy Dy [D fhk D, Drs D, Dy, [ frk_[oundation SHIPPING PARTS LIST
58= ft in in in in in in in in in in ype Ship each pole with the following aftached: entarged hand hole, pole cap, fixed-orm
bt - - - - - - - - - - - connection bolts and washers and any additiona! hardware listed in the table.
’g£§ 20 12.0 9.3 8.6 7.8 . 239 12.5 8.5 8.7 7.8 .239 36-A ! Y - - -
gég 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 lznif‘g;s: gr!\;hNgolLSN
v 28 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A Nominall Above hardwore plus: One Above hardware
o7 = 5o o3 e " 535 a0 — 0.2 o3 739 36-A Lé;mm (or two if ILSN attached) plus one small
- - - - - - - - . . - 9 small hand hole, clamp-on hand hole See note above
bl 36 13,5 10.8 | 10.) 9.3 .239 | 15.0 | 12.0 | 11.2 10. 3 . 239 36-A simplex
g 40 14.0 11.3 10.6 9.8 .239 | 16.0 13.0 12.2 11.3 . 239 36-8 f+ | Designation Quant ity Designation Quontity Designation Quantity
3§§ 44 14,5 11.8 11,1 10.3 . 239 16.5 13.5 12.7 11.8 . 239 36-B 20 20L-100 20S-100 20-100
£Es 24 24L-100 245-100 24-100
[=R°R " -
tg: Arm ROUND ARMS POLYGONAL ARMS 28 28L-100 285-100 28-100
ges Length | L, D, D, [Dthk Ri L, D, ® b, (D) thk Rise 32 32L-100 325-100 32-100
$28 . | ft. in. in. in. 'se 7T . . n 36 | 36L-100 365-100 36-100
eor 20 19.1 8.0 5.3 .179 1°-8" 19.1 8.0 3.5 L179 -7 40 40L-100 405-100 40-100
§§§ 24 23.1 9.0 5.8 L179 1°-9" 23.1 9.0 3.5 L179 1'-8" 44 44L-100 445-100 44-100
w’_:'c’» 28 27.1 9.5 5.7 179 1°-10" 27.1 10.0 3.5 179 1'-9"
O .
€ T . . . ' .10" . . . .
;1‘,%-,.; 22 ;;g ‘32 :? ;2: ;-:)l ;153 ‘2 2 ; : z;z :'4?" Traffic Signal Arms (1 per pole) Ship each arm with the Iisted equipment attached
2 - : - - - . - - T I Arm (1 Signal) Type IL Arm (2 Signals) Type IIT Arm (3 Signals)
gL 40 39.0 | 10.5 5.1 | .239 | 2'-3" | 39.0 | 11.0 3.5 | .239 | 2°-1" JPe i 24 g
x50 44 43.0 | 1.0 5.1 | .239 | 2'-8" | 43.0 [ 11.5 4.0 | .239 | 2°-3" Nominoy | Bracket Assembly 2 Bracket Assemblies
BT Length 1 CGB connector and 2 CGB Connectors ond 3 CGB Connectors
°§2 Dg = Pole Base 0.D. Dz = Arm End 0.D.
g\.b Dig = Pole Top 0.D. with no Luminaire L,y = Shaft Length - - -
g3% and no ILSN ) L = Nominal -Arm Length ft Designation Quantity Designation Quantity Designation Quantity
Sxb D24 = Pole Top O.D. with ILSN
wSE w/out Lumingire 20 201-100
-, 0 D3 = Pole Top 0.D. with Lumingire 24 241-100 24TT-100
véo D1 = Arm Base 0.D.
ye+ . P thi terial b g 28 281-100 28IT-100
g.ge @ Thickness shown are minimums, icker materials may be used. 32 321100 2 760
o
*,;,,5‘5" @ D, may be increased by up to 1" for polygonal arms. 36 36T1-100 36TTT-100
226 40 40TIT-100
E%’.‘E I Nomingl Arm Length - L 44 44TIT-100
SEE See "Tenon Detail” 50 3.
8% See "Slip Joint Detail” T ol
:E% O | Luminagire Arms (1 per 30’ poie)
Exa R e 7 ré Nomina! Arm Length Quantity
- N 8’ Arm
é : \Mosf arm
= Note: The arm shall pe fabricated straight with gggngg;égn'
§ the unloaded rise meosured as shown. "MA-C" ILSN Arm (Mox. 2 per pole) Ship with clomps, bolts and washers
E TRAFF IC SIGNAL ARM Nominal Arm Length Quantity
" P— Luminaire Arm - 7 Arm
(Fixed Mount) See Sheet "Lum-A™
. 9 Arm
See Sheet"MA-D*
-Detail A
\ D30 Anchor Boit Assemblies (1 per poile)
N see Agc??" AS@T? Each anchor bolt assembly 2onsi§fs gfiihe ;ol |$w3n0=
ion- O Top and Bottom templates anchor bolts nuts,
ILSN Arm Conmection- . Nom Arm Lgth M Sheet h= Diameter Length Guontity 8 flat washers, and 4 nut anchor devices (Type 2)
See Sheet "MA-CULILSN) \(8’) K MA'D,[ 5 e T per Standard Drawing "TS-FD".
Nominal Arm Length - L l/ge;S'C ;‘}-;’ 1Y 3 -4
A A See She.e*r-\ e o 1 % 3"‘? Tempiates may be removed for shipment.
3' - Bracket 30" Erocelf:gml‘ 0" SNS ; ; g < 2 4'-3
Assemb! SS| Yy e
? ~ EL Paso St |_[h | _ 2
'If' (I RKoyp——————C = — 2
. o : | =
5 % : | 35| o © SHEET 1 OF 2
: 1D Tl cl | <
w P @ Threaded Coupling for [ - =l o
R Traffic Signal Arm . o @ I3 é
=e Soe “ARM GOUPLING DETAILS" See Sheet “MA-D" PR § = Texas Department of Transportation
x|e Sheet 2 of 2 Detoil D,E or F T §| € | s Trafflc Operatlons Division
- T
§ 5 TABLE OF DIMENSIONS ~A~ | ° 2 0 TRAFF lc SIGNAL
T2 . 1 . 0 "
»|5 [Arm Length | 24’ | 28’ | 32" | 36° | 40" | 44’ | 48’ | =l § & SUPPORT STRUCTURES
tle |Arm Type IT 10° | 117 112 13’ s z
5|8 [Arm Type I o e e Lz O N o SINGLE MAST ARM ASSEMBLY
olg '
NE See She_e/\ Ik (100 MPH WIND ZONE)
- Crown of Road "MA-D" z SMA l OO ( l ) ‘ 2
AN NN NNIINIINYSUNY \VW/A\V//W)\WA A
A />\ SALAN .&\\,.. »,A\\\,{\)\\\ /\\ YA\\V’\\ A\ YA - @TXDOT August 1995 DN MS lcx: JySY [muw? !cx: JSY
H AN . REVISIONS COMT |SECT Joa HIGHNAY
gggngg;:;ﬂ ‘?‘% 64611 43 001 1-610,efe.
G el w "TS-FD" oist counTY SHEET #0.
b )
-3 HOU HARRIS, etc. 58
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

i
C o
o>
c
%8
rg .179" thickness VIBRATION WARNING
S, is pefm?ssible Mast Arms of SMA and DMA structures ond clamp-on Arms of LMA structures of approximgtely 40 f+
[ for Tip Section or longer are subject to harmonic vertical vibrations in light wind conditions due to the ceroelastic
F4 . characteristics of a few of the myriads of possible combinations of the following: signal numbers,
ol 6 -0" (Min} — 117-0" (Max) Min Lap 2" Sch weights and positions; existence/solidity of backpliates; presence of additional ottachments to the
=z I ’ equals 1.5 40 pipe arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.
5 times femcle
bt 1.D. End Plate 3" thick min Such vibraotions may cause fatigue damage to the structure and may lead to galloping in moderate
<C 6" / shape to match arm wind conditions which may further domage the structure and alarm the public. Tests have indicated
3§ Z: — l“ ! that when wind is blowing toward the bock side of signal heads having un-vented backplates attached
ce . . - . \ € Arm the probability of unaocceptable harmonic vibration and/or galloping is rather high.
Q e n §
pe Note: A slip joint is 4 4 -%" Dia holes and EL s \—/_ If backplates ore not required for improved visibility they should not be applied to the signal
LI permissible for aorms I- SZ/" Dia galv A307 bolt. ™~ heads or, gf they must be appl ied, they should be vented as a first and inexpensive measure to
gg ‘:2"_‘9?20 Q;go’fg';_?ﬂ. - Tack weld nut to thread mitigate viobrations,
- . e ip join i H i - . . . . cae
E’% shal! be made in *ée ?g?r’ﬁc*égga?,ffgrmmgﬁéng MA-3 The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions ofter
c shop, but may be match golvcr'ﬁzing in accordence installation of signal heads ond ony attachments, including ony required bockpates. If vertical
‘D0 marked ond shipped disassembled. with Item 445, "Galvanizing” movements with a total excursion (moximum upward excursion to maximum downward excursion) of more
< ' * thon approximately 8" are observed at the arm tip, o domping piate shall be fitted to the arm.
= See “Domping Plate Mounting Detaiis" on stondard sheet, MA-DPD-10.
SL !P JOINT DE TAIL TENON DETAIL This visual inspection shall be repeated after each modification of the sfructure that could
— o—————— ——— affect its geroelastic response. Excessive vibrations shall not be allowed to continue for more

thon two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specificotions for
Structural Supports for Highway Signs, Luminaires, and Traffic Signais
and Interim Specifications thereto. Design Wind Speed equals 100 mph
plus ¢ 1.3 gust foctor.

Poles are designed to support one 8‘-0" lumingire grm, one 9’ -0"
and cast bracket as in "Astro-Brac", internally |ighted street nome sign ond one troffic signal arm with a
"SKy Bracket" or "Easy Bracket" with tength as tabulated. The specified luminaire load applied at the end
1 2" Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical deod load plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street nome sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
e e ] horizontal wind load on an effective projected area of 11.5 sq 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 area times drag
coefficient).

Stainiess steel bonds {(or Cables)

sion of this stondord to other formats or for incorrect results or domoges resulting from its use.

The use of this stondard is governed by the "Texas En

kind is mode by TxDOT for ony purpose whotscever,

See Stondard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for infernally lighted
street name sign arm connection details, "LUM-A" for lumingire arm and
connection details, “SNS" for internally lighted street nome sign
details, and "T$S-FD" for anchor bolt and foundation details. See
"MA-C" for material specifications.

DISCLAIMER:

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

gecong :g”?ifudinct Materials, fabrication tolerances, ond shipping practices shall meet
egg_fg b 1'_.5 the requirements of this sheet and Item 686, “Traffic Signal Pole
permittied for MA-1 Assemblies (Steel)”.

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

accordance with Item 445, "Galvaonizing”, affer 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
acceptabie.

%A)—i o) ] { b SHEET 2 OF 2
>" Dia
Longitudinal Seam Weld must be oresses Texa.? alf):pgrrr;fm?m g} Z‘ransporfaﬂon
raftic Operatlons Diviston

oriented within the lower 90°

of the signal arm, TRAFF [C SlGNAL
__ARM WELD DETAIL _ ARM COUPL ING DETAILS SUPPORT STRUCTURES
@GOZ Min. penetration SINGLE MAST ARM ASSEMBLY
6o ciroumerentiol (100 MPH WIND ZONE)

6" of circumferential

base welds. SMA']OO(Z) ']2

©TxDOT August 1995 DH: s Jexs asy Jows war B
REVISIGNS CONT |SECT J08 HIGHNAY
5-96
LW [BY] 6461 |43 001 [-610, etc,
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%
52
= O
00
£f
=]
j H -
58 I Nominal Arm Length Le | Nominal Arm Length - L
H - Y C
S See "Tenon Detait fe—— g Pole ——
= See "Slip Joint Detail” 20" See Sheet "MA-D" M See "Tenon Detail”
- //"# o | Detail D or E ™90°
1Y . !
<§ Rise [ e — )
o 1'2" . 5 e -
o8
- L . "
88 1'-6
&
P Mast arm
gg connection- :
L . . . heet : ;
58 Note: The arm shall be fabricated straight with e e * Note: The arm shall be fobricated
S0 . with @ 20° or greater radius
ee the untoad rise measured as shown. within 8’ of the base so as
o2 . . . . to produce the unioaded rise
S Min. Radius = 20 measured as shown.

i d Txl
sion of this stondord to other formots or for incorrect results or domoges resulting from its use

- GENERAL NOTES:
FIXED MOUNT TRA;;L& S[GNAL ARM =££é!; ON TRAFFIC §l§EAL—ABM— Design conforms to 1994 AASHTO Standord Specifications

for Structural Supports for Highwoy Signs, Luminaires, ond
Traffic Signals and Interim Specifications thereto. Design
Wind Speed equais 80 mph pius a 1.3 gust foctor. Designs
are based on an arm inciuded angle of 90 degrees or more.
Angles of less thon approximately 75 degrees will require o
special design.

Poles are designed to support one 8’-0" luminaire arm,
two 9'-0" internaily lighted street nome signs and two
traffic signal arms with length combinations as tabuloted.
The specified luminaire load applied at the end of lumingire
arm equals 60 Ibs vertical dead load plus the horizontal
wind load on an effective projected area of 1.6 sq ft. The

Lumingire Arm - specified infernally lighted street nome sign applied 4°-6"
See Sheet "Lum-A" from the centerliine of the pole equals 85 ibs vertical dead
load plus the horizontal wind load on an effective projected
See Sheet"MA-D" area of 11.5 sq ft. The specified signal load cpplieq at
<:;De*oi| A the end of the traffic signal arm equals 180 Ibs vertical
Nom Arm Lgth

dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (octual orea times drag
coefficient),

The use of this standord is governed by the "Texas E
kind is mode by TxDOT for ony purpose whatsoever,

. “ " See Standord Sheet "MA-D" for pole details, "MA-C" for
ILSN Arm Connection - See Sheet "MA-C (ILSN) traffic signal orm connection details, “MA-C (ILSN)* for
Nomina! Arm Length - L. internally lighfed sfreet nome sign arm connegfion details,
Troffic Signol Arm ry “LUM-A" for luminaire arm aond connection detgils, “SNS™
See Above Detail for internally lighted street nome sign defails, and “TS-FD"
by = 3'-0" Bracket {3'-0" for anchor bolt and foundotion details. See "MA-C" for
T material specifications.

ILSN Arm Connection - See Sheet "MA-C (ILSN)*

Nominal Arm Length - Lg

A A See Sheet ————,

3¢.0*| Brocket 3¢.g= Brocket 3+ -0 “SNS”
Assembly t'—’ Asseﬁbly\t.___ | El Paso St l
R ———— e J—

- ——\_ i"'f —
Traoffic Signal Arm

See Above Detail

DISCLAIMER:

] ) ] Fabrication shall be in accordonce with Item 686, "Traffic Signal
Pole Assembiies (Steel)" and with the details, dimensions, ond weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.
Materials, fabrication tolerconces, and shipping practices shall meet
the requirements of this sheet and Item 686, "Traffic Signal Pole
Assemblies (Steel)™.

Weather Head
| (Suppl ied
by others)

307 -0"
35°-0" Nominal Mounting Height

Nominal

See Sheet "MA-D"
Detoil D,E or F

Nominal

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, “Galvanizing“, after fabrication.

23' -6~
Nominal

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

//[

R Crown of Road See Sheet “MA-D"~—~///4\ Dg
- Zz\s \:/31\ \5\3\/{2\\>\7A>\\\>\',/ AV/N\//XW&WN%)\\V NN,

Ve

1
/
~ — {g’-0*
(unless otherwise noted)

{unless otherwise noted)
16’ -6"

15 -0"Min-19° -0"Max-17’ -6"Nom. ‘

15’ -0"Min-19"-0"Mox-17" -6"Nom,

Crown of Road

NN NN SN NUNNINLN N

WY AWVAV PR AN SN

YAWA V)\
gounggfi$n &\ gggngg;égn SHEET 1 OF 3
ee Shee ie_Pns

e TSR =t Texas Department of Transportation

Trafflc Operations Divislon

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL
{Showing clamp mount arm} SUPPORT STRUCTURES

C) Threaded Coupling for
SO RN EhORLING DETAILS DUAL MAST ARM ASSEMBLY

Sheet 2 of 3 (80 MPH WIND ZONE)
TABLE OF DIMENSIONS A"
DMA-80 (1)-12

(Showing fixed mount arm)

Arm Length 24’ | 28’ | 32’ 36’ | 40° 44
Arm Type II 107 ] 11712 13°
Arm Type ITT 100 11t 12 (12 ©TxDOT August 1995 ON: S [es usy  Jowe e [exs usv
% REVISIONS CONT |sECT 408 HIGHWAY
) -2 646143 001 1-610,etc.
: i DIST COUNTY SHEET NO.
o HOU | paRR]S efc, §0

l24Ai



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

.179" thickness is permissible
for Tip Section

oA IMIAY - 11°-0° Min. Lap
‘6 0 (Mm),ln 0" (Mox) equals 1.5

l w % times female

I.Q__. 1.D.
Note: A slip joint is

"E_._:_-—-—Z—
permissible for arms

£ 4 -¥" gia. holes aond 1-%" dia.
galv A307 bolt. Tack weld
40’ ond greater in nut to thread projection
length. The siip joint
shall be made in the

after making joint.

Repair damaged galvanizing in
shop, but may be match gccordance with Item 445,
marked and shipped "Galvanizing”.
disassembled.

ineering Practice Act"., No wgrronty of any
T assumes no responsibility for the conver-

Tng

SLIP JOINT DETAIL

i d y TxDOT for ony purpose whatsoever.
sion of this stondard to other formats or for incorrect results or domoges resulting from its use,

The use of this stondord is governed by the “Texas En

kind is made b

DISCLAIMER:

Second longitudinal Seam Weld
is permitted for polygonal MA-1
arms if D, exceeds 10"

Longitudinal Seam Weld must be
oriented within the lower 90°
of the signal arm.

ARM WELD DETAIL

60% Min. penetration
100% pemetration within
6" of circumferential
base welds.

DATE:
FILE:

40 pipe End Piate %" thick min,
<:;\\\ 6" ///__shope to match arm

: ~. € Arm

n

3 R A

o~

TENON DETAIL

Stainless steel bands (or Cables)
and cast bracket as in "Astro-Brac”,
"Sky Bracket" or "Easy Bracket" with
1 Yo" Dia Threaded Coup!ing.

BRACKET ASSEMBLY

L—! o Dio.——-—J ‘/Al/

Threaded
Ya Coupling

ARM COUPLING DETAILS

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of
LMA structures of approximately 40 ft or longer are subject to
harmonic vertical vibrations in light wind conditions due to the
geroelastic characteristics of a few of the myriads of possible
combinations of the following: signal numbers, weights and
positions; existence/solidity of backplates; presence of
additional attachments to the arm, such as signs and comeras;
arm-wind orientation; and arm-pole stiffness.

Such vibrations may cause fatigue domage to the structure and
may lead to galloping in moderate wind conditions which may
further domage the structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signal heads having un-vented backplotes attached the
probability of unacceptable harmonic vibration ond/or
galloping is rather high.

If backpliates are not required for improved visibility they
should not be applied to the signal heads or, if they must be
applied, they should be vented as a first and inexpensive
measure to mitigate vibrations.

The traoffic signal mast arms shall be visually inspected in
5 o 20 mph wind conditions after installation of signal heads
ond any attachments, including any required backpates. If vertical
movements with a total excursion (maximum upward excursion to
maximum downward excursion) of more than approximately 8"
are observed at the arm +ip, a domping 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 offect its aceroelastic response.
Excessive vibrations shall not be allowed to continue for more
than two days.

SHEET 2 OF 3

Texas Department of Transportation
Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

DMA-80 (2)-12

© TxD0T August 1995 e NS Joxt usy  Jom we fexs us
o REVISIONS CONT |sECT J08 HIGHNAY
2 6461143 001 [-610, etc.
DIST COUNTY SHEET NO.
HOU | HARR]S.etc. 61
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3 —— oo o ————————=————"———————————————_—_—_—._eaa_ S22 2 —_——————————TeoESE S . — " LA SIS S———r—T o —— 44108 I
P e ———
259 ARMS ROUND POLES POLYCONAL POLES .
F +
Sg; SHIPPING PARTS LIST F o B Dre Dos D |G)K Da Dra Daa Dy |()TNk ou{\yd:e ion
% b a - . - » . * .
o Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection ft. ft, in, in. in. in. in. in. in. in. in. n.
E‘gg bolts ond washers and any additional hordwore listed in the table. 20 20 11.5 8.8 8.1 7.3 179 12.5 3.5 8.7 7.8 179 30-A
g‘ci: Nomina! 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With no Luminagire 24 20 12.0 9.3 8.6 7.8 L1179 13.0 10.0 9.2 8.3 .179 30-A
305 arm . [see note above pius: one (or See note above pius ond no ILSN 24 12.0 9.3 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 . 239 30-A
o+ Length two if ILSN ottached) .smoll one small hand hole >0 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 239 30-A
I3 hand hote, clamp-on simplex See note above
=58 LF | Lc ; i —— _ 28 24 12.5 3.8 | 9.1 8.3 | .179 | 12.0 9.0 | 8.2 7.3 .239 30-A
E.ég ft. | ft. Des:gnm‘;gn Quaontity De;gggghsgn Quantity Desznogzr:)c_fsxoon Quantity 28 5.0 0.3 5.6 5.8 7o 2.5 3.5 8.7 7.8 239 30-A
8§§ £ gg izigll:-SO 24205-80 2420-80 20 13.0 10.3 9.6 8.8 179 12.5 3.5 8.7 7.8 .239 30-A
et } ) ; 7. . 239 -
-8 2a 22 e 5159580 5454780 - 24 13.0 10.3 9.6 8.8 L1719 :2 (5) 13 Z 2 ; : g e 30-A
gc 5 20 2820L-80 2820S-80 2820-80 28 12.0 9.3 8.6 7.8 .239 3. ' . . . gz:ﬁ
Y14 28 | 24 2824L-80 28245-80 2824-80 32 12,0 2.3 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 8.8 .239
'§§§ 28 2828L -80 28285-80 2828-80 20 12.0 9.3 8.6 7.8 | .239 13.5 10.5 9.7 8.8 . 239 36-A
g8l 20 3220L-80 3220s-80 3220-80 24 12.0 9.3 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 8.8 239 36-A
355 32 24 3224L-80 32245-80 3224-80 36 28 12.5 9.8 | 9.1 8.3 | .239 | 13.5 | 10.5 | 9.7 8.8 .239 36-A
axe 28 3228L-80 32285-80 3228-80 32 12.5 9.8 9.1 8.3 | .239 | 13.5 | 10.5 | 9.7 8.8 . 239 36-A
8¢ 32 32320780 32323°80 3232-80 36 12.5 9.8 9.1 8.5 | .239 | 14.0 | 11.0 | 10.2 | 9.3 . 239 36-A
S 2‘} §§§§tj§§ 36205-89 gggg:gg 20 | 12.5 3.8 | 9.1 8.3 | .230 | 14.0 | 11.0 | 10.2 | 9.3 239 36-A
°§'§ 36 3628L-80 36222'28 24 12.5 9.8 9.1 8.3 . 239 14,0 11,0 10.2 9.3 .239 36~A
£ 28 L 6285 3628-80 13.0 | 10.3 9.6 8.8 239 | 14.0 | 11.0 | i0.2 [ 9.3 . 239 36-A
»5° 32 3632L-80 36325-80 3632-80 10 28 . . . . . . . . - 2 o
323 36 3636L-80 36365-80 3636-80 32 13.0 10. 3 9,6 8.8 .239 15.0 12.0 11,2 10. .
ggg 20 4020L-80 40205-80 4020-80 36 13.5 10.8 10.1 9.3 .239 15.0 12.0 1.2 10.3 .239 36-A
§§“9 24 4024L -80 40245-80 4024-80 20 13.5 10.8 10.1 9.3 . 239 15.0 12.0 11.2 10.3 .239 36-A
828 40 | 28 | 4028L-80 4028580 4028-80 24 | 13.5 | 10.8 | 10.1 0.3 | 235 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
28% 32 | do32L-80 40325-80 4032-80 44 26 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
vde 36 | 4036L-80 40365-80 jggg::g 32 | 74.0 [ 1.3 | 10.6 | 9.8 | .239 | 15.5 | 12.5 | 11.7 | 10.8 | .239 | 36-B
S5 20 | 24200799 2420580 w6 1 14.0 | 11.3 | 10.6 | 9.8 | .239 | 15.5 | 12.5 | 1.7 | 10.8 | .239 | 36-B
S%é 24 44241 -80 44245-80 4424-80
o -
ol 49 128 | L0 2428580 a128-%9 o, ROUND ARMS POLYGONAL ARMS
276 32 44321 -80 44325-80 4432-80 et - 5 @ 5 @fhk
fgo 36 | 4436L-80 44365-80 4436-80 cl L D, Dz B thk Rise \ D D, ‘ Rise
SEE . . . . . . fi. fi. in. in. H: R 1. in. in. in.
&+ Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the l|isted equipment ottached o 5 o5 T35 T e o] =5 s TS e
"w“‘ H H . - - - . - - *
- i i T Arm (3 Signals) ——
Sog Nominal S — Type;j: -~ (Az Slanaiel 18 }::;rccke* Asls:mbl‘es 24 23.1 7.5 4.3 | 119 t-10" | 23.1 7.5 3.5 | .179 17°-9
co rm 1t Bracket Assembl [ B « .10
gs2 Length 1 CGB connector and 2 COB COmecfgrs and 3 CGB Connectors 28 27.1 8.0 4,2 L179 1°-11 27.1 8.0 22 . :;2 ; (‘)?
& ft. | Designation Quant ity Designation Quantity Designation Quantity 32 31.0 9.0 4.7 179 2' -1 31.0 9.0 . . i
§ 20 201-80 36 35.0 9.5 4,6 .179 2'-4" 35,0 10.0 3.5 . 179 2'-1
< ‘-8 3.5 239 2'-3"
< 24 241-80 24I1-80 40 39.0 9.5 4,1 . 239 2'-8 39.0 8.5
-l " T on
@ 28 281-80 28T1-80 a4 43.0 10.0 41 . 239 2 -11" 43,0 10,0 3.5 . 239 2'-6
= 32 32IT-80 32I11L-80
2 D1 = Arm Base 0.D.
36 36IT-80 36I11-80 8,59= ;g:g ?ggeo?b?- Dy - Arm End O.D.
40 40LLI-80 with no Luminaire ond no ILSN L1 = Shoft Length
44 44TTT-80 D,,= Pole Top O0.D. with ILSN Lf = Fixed Arm Length
B w/out Lumingire Le = Clomp-on Arm Length
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the listed equipment attached Dy Pole Top O.D. (36" Max)
Type I Arm (1 Signal) Iype IT Arm (2 Signals) Type TIT Arm (3 Signals) with Lumingire
Ng"‘_";“"' 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assemblies, 4 CGB @ Thickness shown are minimums,
Length clomp w/bolts and washers |Connectors, and 1 clomp Connectors, and 1 cliomp w/bolts thicker materigls moy be used.
w/bolts and washers and washers @ 02 moy be increased by up +o
ft. | Designation Quantity Designation Quantity Designation Quantity ]_20.. for polygonal arms.
20 201-80
24 241-80 24TT-80
28 281-80 28TT-80
32 32TT-80 32I1I-80
36 36IT-80 36ILL-80
Luminaire Arms (1 per 30’ pole) ILSN Arm (1 or 2 per poie) ship with
Nominal Arm Length Quantity clamps, bolts ond washers SHEET 3 OF 3
8’ Arm Nominal Arm Length Quantity
7_Arm ? Texas Department of Transportation
Anchor Bolt Assemblies (1 per pole) 9’ Arm Trafflc Operations Division
Anchor Anchor Each anchor bolt assembly consists of the TRAFF ‘c S l GNAL
Bolt Bol+t following: Top and Boﬁcx? templotes, 4 4 PP RT TR CT RES
Diameter Length ¥ onchor bolts, 8 nuts, 8 flat washers, and
T FGYE Quant ity nut onchor dévices (zl‘ype 2) per Sfonéord SU 0 S U U
2 - Drawing “TS-FD". T AR A M LY
‘Zf i:;? Templates may be removed for shipment. DUAL MAS M SSE B
(80 MPH WIND ZONE)
©TxD0T August 1995 OA: MS [ex usr Jow we Jex: sy
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9
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00

22

fit

S i

Lo [ Noming! Arm Lengfh - Le i Noming! Arm Length - L¢

;4’.’ See “Tenon Detai!l* [——— ¢ Pole ——=

== See "Siip Joint Detail" 90° See Sheet "MA-D" || See "Tenon Detail”

st /— . Detaii D or E ] oo

ba { o

28 TF—rise :

@ +2n ™

oW =

Py Lo

ge 1'-6

&

o Mast arm

o -

c g connection-

- . . R heet H i

§§ Note: The arm shol! be faobricated straight with %ﬁ:_é,. e Note Il?ihozngtmél 2:33222:”:32?35

5‘5 the unioad rise measured as shown. within 8° of the base so as
. . . to produce the unloaded rise

Min. Radius = 20 measured as shown,

TxD!

- GENERAL NOTES:
F IXED MOUNT TgFF IC SIGNAL i’!— WA—R—M— Desigr': conforms to 1994 AASHTO Standard Specifications

for Structural Supports for Highwoy Signs, Luminaires ond
Traffic Signals and Interim Specifications thereto. Design
Wind Speed equails 100 mph plus a 1.3 gust factor. Designs are
based on an arm included angie of 90 degrees or more.

Angles of less than approximately 75 degrees will require a
special design.

Poles are designed to support one 8‘'-0" lumingire arm,
two 9’ -0" internally lighted street naome signs and two
traffic signal arms with length combinations as tabulated.
The specified Iuminaire load applied at the end of lumingire
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 nome sign applied 4" -6"

sion of this stondord to other formats or for incorrect results or domages resuiting from its use

The use of this standord is governed by the "Texas En
kind is made by TxDOT for any purpose whatsoever,

ggg'gﬂégﬁ ﬁ{':’m:A.. from the centerline of fhe pole equals 85 Ibs vertical dead
load plus the horizontal wind load on an effective projected
See Sheet”MA-D” area of 11.5 sq ft. _The.specified signal load cpplieg at
-Detail A the end of the traffic signal arm equals 180 Ibs vertical
dead load plus the horizontal wind ioad on on effective
projected arec of 32.4 sg ft (actual area times drag
o coefficient).
30
See " . "
" H - “MA= " + R " " See Stondard Sheet "MA-D" for pole details, "MA-C" for
& ILSN Arm Connection - See Sheet "MA-C (ILSN) Nom Arm Lgth ¥ eer. | E ILSN Arm Connection - See Sheet "MA-C (ILSN) traffic signal arm connection details, "MA-C (ILSN)" for
= Nominal Arm Length - L 8"} | Detail . Nominal Arm Length - L. internally lighted street name sign arm connection details,
< A Bor C T Traffic Signal Arm “LUM-A" for luminaire arm ond connection detgi Is, "SNS"
2 A o See Above Detail for internally Iighted street name sign details, and "TS-FD"
2 3+-0+| Bracket 3'.g*| Brocket 30-07 c e for anchor bol+ and foundation details. See "MA-C" for
e Assembly f—| Assembly—_ |&—= El Paso St ' £ moterial specifications.
= = e — 3
loe (I T =i 2 Fabrication shall be in accordance with Item 686, "Traffic Signal
g \—Trofﬂc Signal Arm R -y - Pole Assemblies (Steel)” and with the details, dimensions, ond weld
Z |~ See Above Detail l =l gl @ § = procedures shown herein. Weld references call for preapproved weld
@3 : 2l £l Q.2 213 procedures which the Fabricator must obtain prior to fabricotion,
=% -1 o Blal B e OO ?ls Materials, fabrication tolerances, ond shipping practices shall meet
= See Sheet "MA-D" | ol &| 2| & 2| _ H N upgh-sd) 18 the requirements of this sheet and Item 686, “"Traffic Signal Pole
§ @ Detail D,E or F % é . 5 el | y others g Assemblies (Steel)™.
TE A Y] Y
@ E | = 21 5 nl § ] f z Uniess otherwise noted, al! parts shall be galvanized in
> |5 ] of T m| = l ¥ % accordonce with Item 445, "Galvonizing", ofter fabrication.
bl 1 = -4
£ P ) § e L T8 Deviation from the details aond dimensions shown herein
1 | > o || z|2 require submission of shop drowings in accordance with
|5 Ve - 51s Item 441, "Steel Structures”. Alternate designs are not
" / ow/ 1 o = acceptable.
- Crown of Road See Sheet "MA-D" N 8 = Crown of Road =

TR AN ARG

W/\A\\\r\;AMQ\\V//N//x\x/[)\\Y/A\Y/A\Y/AWﬂ\Y/A\WA\v/A\WA\‘

SHEET 1 OF 3

Foundation

N
Foundation ‘&)\\\\/})‘\V/\ \ s
ee Sheet

See Sheet

*TS-FD" “1S-FD"

TS-FD 0 =t Texas Department of Transportation
Traffic Operations Division

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL SUPPORT
(@ Threaded Coup!ing for (Showing clamp mount arm) STRUCTURES

CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3
TABLE OF DIMENSIONS ~A- (100 MPH WIND ZONE)
DMA-100 (1)=-12

(Showing fixed mount arm)

Arm__Length 24’ | 287 | 32" 36’ | 40’ 44’

Arm Type L[1 10" 117112 13

Arm Type ITI 10 1 117 bzt 12! N ©7TxD0T August 1395 oNs S [ox usr Jows e Toks usy

REVISIONS CONT {SECT 408 HIGHWAY
oo l:u 6461 | 43 001 1-610, etc.
e ISt COUNTY SHEET MO,
= HOU HARRIS, etc. 63
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

. 179" thickness is permissible
for Tip Section

Do . Min. Lop
, 67-0"(Min) ~ 11"-0" {Max) equals 1.5

l 4 9" * times female

I’—‘ I.D.
_i;::;__zf — 2" Sch 40 pipe End Piate 3" thick min,
. —;2__“__ .. 6" /_ shape to match arm
\

TxDOT aossumes no responsibitity for the conver-

Note: A slip joint is 4 4 -¥" dia. holes and 1-%" dia. € arm
permissible for grms galv A307 boit. Tack weld : \/

40’ and greater in nut to thread projection ) E ~

length. The slip joint after moking joint, "

shalf be mode in the Repair domaged galvonizing in 2.375

shop, but may be match accordance with ltem 445, MA-3
marked and shipped disassembled. "Galvanizing”. ¥

SLIP JOINT DETAIL TENON DETAIL

VIBRATION WARNING

Mast Arms of SMA ond DMA structures ond clomp-on Arms of
LMA structures of approximately 40 f+ or longer are subject 1o
harmonic vertical vibrations in light wind conditions due to the
geroelastic characteristics of a few of the myriads of possible
combinations of the foillowing: signal numbers, weights and
positions; existence/solidity of backpiotes; presence of
additional ottachments to the arm, such as signs and comeras;
orm-wind orientotion; and arm-pole stiffness.

Such vibrations may cause fatigue domage to the structure and
may lead to galloping in moderate wind conditions which may
further domage fhe structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signa!l heads having un-vented backpiates aottached the

Stainless steel bands (or Cables) probability of unacceptable harmonic vibration and/or

and cast bracket as in "Astro-Brac”, galloping is rather high.

"Slky Br_c:cke+" or "Easy Brocke-r" with

1 Y2" Dia Threaded Coupling. If backplates ore not required for improved visibility they

should not be applied +o the signal heads or, if they must be
app!ied, they should be vented as a first and inexpensive

BRACKET ASSEMBLY meagsure to mitigate vibrations.

The traffic signal mast arms shall be visually inspected in
5 to 20 mph wind conditions after installation of signal heads
and any attachments, including any required backpates. [f vertical
movements with a tota! excursion (maximum upward excursion to
max imum downward excursion) of more thon approximately 8"
are observed at the arm tip, o domping plate shall be fitted to
the arm. See "Damping Pigte Mounting Details” on standord
sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification
of the structure that could affect its geroelastic response.
Excessive vibrations shall not be allowed to continue for more
thon two days.

The use of this stondord is governed by the “Texas Engineering Practice Act”. No warronty of any
sion of this standord to other formots or for incorrect results or domoges resulting from its use

kind is made by TxDOT for ony purpose whotsoever,

DISCLAIMER:

Second fongitudinal Seom
Weld is permitted for

polygonal arms if D, MA- 1
exceeds 10"

SHEET 2 OF 3

Q Texas Department of Transportation
I Traffic Operations Divislon

TRAFFIC SIGNAL SUPPORT

ARM WELD DETAIL ARM COUPL ING DETAILS STRUCTURES
60% Min. penetration DUAL MAST ARM ASSEMBLY

100% pemetration within (100 MPH WIND ZONE)

6" of circumferential

base welds. DMA"IOO (2) "]2

Longitudingl Seom Weld must be
oriented within the lower 90°
of the signal arm.

©TxDOT August 1995 oN: MS Jeks sy Jow e [exs asv
REVISIONS CONT |SECT Jo8 HIGHWAY
05-96
o 1-12 6461 | 43 001 [-610,etc.
prfon DIsT COUNTY SHEET KO,
[=]"S HARRIS, etc. 64
5 :
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e errr———————————— T T —eere——————_——————seeereeeoeees————SHiotitmattimm o emmrereee eSSttt
P e ——————e—————e

]
255 ARMS ROUND POLES POLYGONAL POLES Foundation
co3
5. SHIPPING PARTS LIST — — 5 R A B P E e e S e e LT
i:“ Ship each pole with the following attached: enlarged hond hole, pole cap, fixed arm connection ft. ft. in. in. in, in. in. in. in. in, in. in.
EEE bolts and washers ond any additional hardware listed in the table. 20 20 12.0 3.3 8.6 7.8 T239 13.5 10.5 9.7 8.8 239 36-A
(%]
t6o Noming! 30’ Poles With Luminaire 24’ Poles With ILSN 19’ Poles With no Luminaire 20 12.5 9.8 9.1 8.3 .239 13.5 10.5 9.7 8.8 .239 36-A
2s rm See note obove plus: one for See note above plus ond no ILSN 24 24 12.5 9.8 9.1 8.3 .239 | 14.0 | 11.0 | 10.2 | 9.3 . 239 36-A
+ Length i
2-3 Fm I,Zﬁd',‘Zo};?"c?;’;g?Z:"’s;;’;‘?;; one smali hand hote See note above 20 13.0 | 10.3 | 9.6 8.8 .239 | 14.5 | 11.5 | 10.7 | 9.8 .239 36-A
5L '};,r ';i SesTonation e T p— Ty SesTonatTon Tty 28 24 13.0 | 10.3 | 9.6 | 8.8 .239 | 15.0 | 12,0 | 11.2 | 10.3 | .239 36-A
G w . . [ i uantity esignation u i i i U i i
<58 20 1 20 | 2020L-100 50205-100 2020-100 28 13.5 | 10.8 [ 10.1 | 9.3 .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 64
_93% 20 24200 -100 24205-100 2420-100 20 13.5 10.8 10.1 9.3 -239 15.0 12.0 11.2 10.3 .239
5:: 24 24 24241.-100 24245-100 2424-100 32 24 13.5 10.8 10.1 9.3 .239 15.0 12.0 1.2 10.3 . 23¢ 36-A
0_8C° 20 2820L-100 2820S-100 2820-100 28 14,0 11,3 10.6 9.8 239 15.5 12.5 11.7 10.8 .239 36-B
ggg 28 24 2824L-100 28245-100 2824-100 32 14.0 11.3 10,6 9.8 .239 i5.5 12.5 1.7 10.8 . 239 36-B
Lad 28 | 282BL°100 28285-100 2828-100 20 | 1.0 | 11.3 | 10.6 | 9.8 | .239 | 15.5 | 12.5 | i1.7 | 10.8 | .239 | 36-B
0
gse 20 | 3220L-100 32205-100 3220-100 24 | 14.0 | 11.3 | 10.6 | 9.8 | .239 | 16.0 | 13.0 | 12.2 | 11.3 | .239 | 36-B
‘o5 24 3224L-100 32245-100 3224-100 =
288 32 53 35581100 355857100 5558100 36 28 14.5 | 11.8 1.1 10.3 | .239 | 16,0 | 13,0 | 12.2 | 1.3 [ .239 36-8
Pt 32 14.5 11,8 11,1 10.3 | .239 | 16.0 | 13.0 12,2 11.3 | .239 36-B
2.8 32 3232L.-100 32325-100 3232-100 -
55E 20 3620L-100 36205-100 3620-100 36 14.5 | 11.8 1.1 10.3 | .239 | 16.5 | 13.5 | 12,7 | 11.8 | .239 36-8B
rg‘d 24 3624L-100 36245-100 3624-100 20 14.5 11.8 11,1 10.3 .239 16.5 13.5 12.7 11.8 . 239 36-B
gg"' 36 28 3628L-100 36285-100 3628-100 24 15.0 12.3 11.6 10.8 .239 16.5 13.5 12.7 11.8 .239 36-B
»ﬁi 32 3632L-100 36325-100 3632-100 40 28 15.0 12.3 11.6 10.8 .239 17.0 14.0 13.2 12.3 . 239 42-A
334- 36 3636L-100 36365-100 3636-100 32 15.0 12.3 11.6 10. 8 . 239 17.0 14.0 13.2 12.3 .239 42-A
ggg 20 4020L-100 4020s-100 4020-100 36 15.5 12.8 12.1 11.3 .239 17.5 14,5 13.7 12.8 . 239 42-A
ga* 24 4024L-100 40245-100 4024-100 20 15.5 | 12.8 | 12.1 | 11.3 | .239 | 17.5 | 14.5 | 13.7 | 12.8 | .239 42-A
SE,E 40 28 4028L.-100 40285-100 4028-100 24 15.5 2.8 2.1 1173 239 17.5 1.5 13.7 12.8 239 a2-A
2% 32 2032L-100 :0325-'00 2032-100 44 28 16.0 13.3 12.6 11.8 . 239 18.0 15.0 14.2 13.3 .239 42-A
gé‘ﬁ 33 4233::::88 42322::88 4232:,‘88 32 16.0 | 13.3 | 12.6 | 11.8 | .239 | 18.0 | 15,0 | 14.2 | 13.3 | .239 42-A
V=T "
58_‘8' 24 4424L-100 44245-100 4424-100 36 16.0 13.3 12.6 11.8 .239 18.0 15.0 14.2 13.3 . 239 42-A
wg 44 [ 28 4428L-100 44285-100 4428-100
22% 32 | 4432L-100 44335-100 7432-100 Arm ROUND ARMS POLYGONAL ARMS
g 36 4436L-100 44365-100 4436-100 Lrorle b, D, Dz |3 tnk Rise L, D, (4P, Dthk Rise
£ . 3 3 - - -
"55: Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the listed equipment attached f1. ft, in. in. in, — ft. in. in. n:. R
8% Noming—T¥Re I Arm (1 Signgl) Type IT Arm (2 Signals) Type ITT Arm (3 Signals) 20 19.1 8.0 5.3 | .179 1°-8 19.1 8.0 2: :72 o
' . . . 1r-9" . . . . ‘-8"
E’gg Arm 1 €GB conmnector 1 Brocket Assembly 2 Bracket Assemblies 24 23.1 9.0 5.8 179 - 9 - 23.1 9.0 .
Fxa Length onnec and 2 CGB Connectors and 3 CGB Connectors 28 27.1 9.5 5.7 | .179 1°-10 27.1 10.0 3.5 | .179 1°-9
& ft. | Designation Quont ity Designation Quantity Designation Quantity 32 31.0 9.5 5.2 . 239 -1 31.0 9.5 3.5 .239 1°-10
‘é‘ 20 201-100 36 35.0 10.0 5.1 .239 2'-0" 35.0 10.0 3.5 . 239 1-1"
3 24 241-100 24TT-100 40 39.0 10.5 5.1 . 239 2°-3" 39.0 11.0 3.5 .239 2'-1"
b 28 | 281-100 28I1-100 24 43,0 | 11.0 5.1 | .239 2 -8" 23.0 | 11.5 | 4.0 | .239 2 -3"
e 32 II-100 32TTT-100
36 2211-100 36I1L-100 Dg = Pole Base 0.D. D1 = Arm Base O.D.
40 40TTT-100 Dyg = Pole Top 0.D. Dz = Arm End 0.D.
with no Luminaire and no ILSN Lt = Shaft Length
44 44TTT-100 D,4= Pole Top Q.D. with ILSN Lf = E:xed ArmALenE’rh n
inai Leg = amp-on Arm Len
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the listed equipment attached D3p*® 33?5*753“6?8."8 ¢ (36'DMox) 9
Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals) with Luminaire
Nominall 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assembly, 4 CGB Thi h inimums
Lé;gm claomp w/bolts and washers | Connectors, and 1 c,:lomp Connectors, and | <’:|0mp w/bolts @ *h;gl;gis;oieg\?g|gr§°r;xgémggea.
w/bolts and washers and washers
ft. | Designation Quantity Designation Quontity Designation Quantity ® ?zowo¥ogepér|1§;ggg$dc%suo to
20 201-100 : .
24 241-100 ZALI-100
28 281-100 28II-100
32 3211-100 32TTI-100
36 36IT-100 36ITL-100
Luminaire Arms (1 per 30’ pole) ILSN Arm (1 or 2 per pole) ship with
Nominal Arm Length Quantity clomps, bolts and washers SHEET 3 OF 3
8’ Arm Nominal Arm Length Quantity
T_Arm Texas rtment of Transportation
Anchor Bolt Assemblies (1 per pole) 9 _Arm ? ¢ aTraef?cpgperaﬂms Diviston oor
Anchor Anchor Each anchor bo!t assembly consists of the
b Bolt LBo!Ih following: Top and Bottom templates, 4 TRAFF lC S l GNAL SUPPORT
igmeter eng 77 anchor bolts, 8 nuts, 8 flot washers, and 4
0 T Quort 11y nut anchor devices (Type 2) per Standard STRUCTURES
1 %H 3'-10 Drawing “TS-FD".
22%" ::2 Templates may be removed for shipment. DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
©TxD0T August 1995 DN: WS Jexs usr Jows we Jexe usv
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' 3 TONN TONN
g§3 pMSZE |yl e | c|o | |5 g S a B | c|D|E @ MATERIALS
cw 1
= - - - - S - - < - - - T - - = . lass 2
“68.’.' in, in. in.|in.fin. ] in.jin. | in. in. in. in.f in.| in in,|] in. lr:. Round Shafts or ﬁ?ng‘AggEAgrbﬁ, 5852?6521208A225A8r?2050 C N
PRE 6.5 | .179 | 12 | 9 9 |6 1% 1 7.0 | L1719 § 11 |11 8 8 1%t Polygonal ShaftsD AlO11 HSLAS Gr.50 & v
§Y& 7.5 | 179 | 13| 9 1016 1% i 7.5 1 179 L v 11 ]8 8 1 ¥ |1
i
soe 8.0 L o178 M4 10 0T 2 L1 20 -l L e ,;‘ Piates O ASTM A36, A588, or AS572 Gr.50
ooE 9.0 L o179 1 16 11 13 8 z : 224 o178 A i ™ A or A449, except where noted
o7z 9.5 | 179 | 17 | 12 | 14l | 2 1Y 0.0 | 179 | 13 |13 10 |10 2 |\ Connection Bolts | ASTM A325 : P
g‘é’ 9.5 .239 | 18] 12| 15| 9 2 11 9.5 .239 | 13 {13 ] 101 10 2 |1 '/A Pin Bolts ASTM A325
v ! alnlnlalri ASTM A53 Gr.B, A501
ton 100 | .239 | 18] 12]151] 9 2 |1V 10,0 | .239 | 14 - ; , ]
2§8 10,5 | .239 [ 18] 13|15 10) 3 |1 11,0 | .239 [ 14l a3 :/2 Pipe® A1008 HSLAS-F Gr.50, A10t1 HSLAS-F Gr.50
,?gg —— =239 1812l 15 Lo 2 e — 222 = e - i Galvanized steel or stainless steel
-5 | L7 w MC-1 s Misc. Hardware or as noted
°es Feorta G;{G E Yeor 19 7 x He - :
a X - 1 "
ggs y f\6 I /M MC-1 iz o 2 3. + ------————---—-DE.'-AIL A @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
283 , o MC-1 /a e s" gussets Yaor3g/ Ve x Va | | b= %" Gussets R A1011 HSLAS-F or A1011 SS may have higher yield strengths but
5396 Vaor 39/ x a ] /4 “© 9 47 (top & bottom) shall not have less elongation thon the grade indicated.
oOu " . n
c ¥ 4. —. . — .= P See "Detail A
b e g e . 3/ . Py
228 ] 23 % (Option #1) & @ ASTM A1011 SS Gr.50 material shall also hove & minimum
53§ o o |5 3= o o |58% — _\+ DE TAIL B elongation of 18 percent in 8 inches or ?3 percent in 2 inches.
8.9 A : “e See "Detail B" Moterial thickness in excess of those stipuioted under A1011 SS
5| e i ' 2 e g e ety inia them”
- 3
H Conn. Bolts R 3 . . requi
E§"§ (4 total with € Arm MC-3 € conn. Bolts € Arm—’ %" Gusset R Yo Ciomp R
-+ 1 flot & 1 MC- ¢ v, (4 total with . \{> ol o % Flange R
so lock her t . 4 1 flat & 1 lock : . MC-2 g
nF ock washel 'Ya < | == — 7 ol © _—
Blo 2qach) x | washer each) = 6 g 2 Y
va T ® N
88§ : |/——-2 Yo" dia hole : 212
558 in piate ol o
>C>.L ° o
8%8 o . -
Lo z z
28% q <| Y S
E:‘.’? 1 e
3o o ~—72 5" dig hole  _ = i )
588 ~—4" dia hole | inpole & plate g 7, J : = < [~ Min. 85%
on g in pole SR = ¥ : Penetratfon
0 2 § ?\/ @ Deburr holes and Arm——e ! Arm—f—e excep
222 € Pole ® Deburr holes and € pole offset as shown e y # Dcalrogp?_gg
8.2 offset as shown for drainage etai
SE2E for drainage FIXED MOUNT ARM CLAMP-ON AR
82% MO MO GENERAL NOTES:
g“g w ————-——-—-——-—-—F IXED UNT DETAIL 2 ———-————————-—————ARM BASE WELD DETAILS Clamp-on details are used for the second arm on dual mast arm
pel assemblies. A Maximum 1 Yo" wide vertical slotted hole shall be
o cut in the front clomp plote to facilitate drainage during
ARM_SIZE CONN. BOLTS|PIN BOLTS ARM SIZE CONN. BOLTS[PIN BOLTS ARM S1ZE A | p [CONN. BOLTSIPIN BOLTS galvanizing. The siot shall be centered behind the arm and shall
g D. F A F Mo ) Dia | No.| Dia D, + A F T [No. | Dio |No.] Dia D, F No. | Dia [Ne.| Dig be no longer than the arm diometer minus 1
g 1 . - T 0 0 T T T . in. in. | in. .| in. Jea.) in. . .
< in. in, in.| in. | ea. | in. |ea.] in, in. in. inlin. | in.] ea. | in, leaq. :n. in '1n79 nr:z 1: e:: n‘ : n% Fixed mount details are used for single mast arm assemblies
g 6.5 | .179 121 6 4 1 2 | % ;g ':;Z :i : ;’,‘ : Zl‘ z :n 3: "79 e s " " T % and for the first arm on ducl mast arm assemblies.
— . . 4 4 73 s L] R
a .5 | .79 | 141 8 | 4 1 121 % 50 | 70 [1a ] 8 | %] a v | 2 | % 8.0 | 179 | 14| 8 | 4 vl2l % Where dup!icate parts occur on @ detail, welds shown for one
8.0 | .179 | 141 8 | 4 LI 2 50 7o 176 o [ %] & T T2 % 9.0 | .178 | 16| 10| 4 T 121 % part shall apply to all similar parts on the detail.
9.0 [ .179 16 | 10 4 1 2 . . . ! '
9.5 | 179 | 18|12 | 4 |1l 3| % 100 | (179 j18 [0 | %l 4 | v |2 ?2 :2 ;;3 :: :i : : : 52 Pin bolts are required to prevent rotation of clomp-on arms
i 9.5 -239 |18 | 10 ' 6 ' 313 . . under design wind forces.
13'3 '333 :: :; : : '2 i ?’;2 10,0 .239 |18 | 10 1 6 1 31 % 10,0 . 239 18] 12| & 1 3| %
E— NOTE:
G 1M 2” Pin bo!fs shall be A325 with threads excluded
: P 2 MC-2 v Y2" U-Straop, Grade 50 from the shear plane. Pin bolt and }’4 dia pipe
Dic os ~ on Dic os shall have ¥ " dia holes for a 3" dia galvonized
required - Y .Dno r(la Seed Yo" dia Y," dia drainage hole cotter pin. Back clamp plate shail be "fu:ms.hed with
drainage hole q drainage hole a ¥1* dic hole for each pmfbplf. dAl‘; |/asd ﬂ?'o hr?‘e
" Di oeont for each pin bolt shall be field drifle roug
1 2" Dia 1 %" Dia I‘héeodDeldc the poie affer arm orientations have been
o, fhrecged +hreaded .H b approved by the Engineer.
¢ Pin bolt, _J H: coupling coupl ing y coupling
pipe ond hole ¢ pi € Pin bolt, R
¥," Dia Sch 80 € Arm ,Pin bolt, 2N pipe & hole }
A, pipe & hole 2
Pipe (Typ) f %" dio
" . 4
™ pin. 857 }sldcn 30 Pipe ' ¢ Arm Sch 80 Pipe
Vo . g T
: i Required
. Yo" thick Penetration Grade 50 R Min., 85% 3rd bolt Grade 50
&| 3rd Pin stiffener B 3;grg°'* Penetration where Texas Department of Transportation
| DOl where reau required TN Traffic Operations Division
STANDARD ASSEMBLY
q\— —? J1L —— 5 FOR TRAFFIC SIGNAL
f=1i3. < 3
< - ('\_ 1|1 (’\. ~ . -f‘) SUPPORT STRUCTURES
L. «T = w 0
< =— O
1] =X @ MAST ARM CONNECTIONS
Hik o~
1y MA-C =1 2
.Q' Za.:_} %:OGHS Connection bolt with N ? : ¥ %" gusset R
A ! ’ heavy hex nut : X : . X -
~l (Typ) —& pole 2 flat washers AN li @5 connection Bolt with Pin Bolt o 6??2312;;021.‘??'; ©TOT_luguer 1995 R m};.;:sv
REVIST
Yy thick ond 2 lock washers. ~ 2@2‘ TSZI: chég:swoshers l~—¢ pole flot washers & o caBL ml TTET0. ot
strap B Pin Bolt € Pole 2 lock washers v 646143 00 sn,gg ::o-
e oist COUNTY 3
&g CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 N I
O TZoR
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No warranty of any

T ossumes no responsibility for the conver-

Dia as N
required -

X l 2" Typ
2 e Yo" Dia

drainage hole

TxD!

¥ " Dia threaded
coupling for

¢ Pin boit, __:I-i 4 conduit connector
pipe and hole

¥," Dia Sch 80
Pipe (Typ)

€ Arm

(Typ)

SECTION A-A

Min, 85%
Penetration

Yo thick
stiffener R

2"

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

The use of this stondord is governed by the "Texos Engineerino Practice Act".

kind is made by TxDOT for ony purpose whotsoever.

DISCLAIMER:

| %" Dia > Connection bolt with
| Pin bolts . heavy hex nut,
(Typ) & Pole 2 flat woshers
Yo" thick ond 2 lock washers.
strop R

ILSN CLAMP-ON DETAIL 1

GENERAL NOTES:

Clomp-on details shall be used for ILSN support
arm assemblies. A 1 Y%" inch dicmeter hole shall be
cut in the front clomp plate for wiring occess., A
matched hole shali be field drilled through the pole
to provide wire access after arm is oriented.

Deburr both holes.

Where duplicate parts occur on o detgil, welids
shown for one part shall appiy to all similor
parts on the details.

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces.

NOTE:

Pin bolts shall be A325 with threads excluded
from the shear plone. Pin bolt and %" dia pipe
shall have ¥s" dia holes for a Yg" dia galvanized
cotter pin. Back clamp plate shall be furnished with
a ¥ dia hole for each pin bolt. An W “ dia hole
for each pin boit shall be field drilied through
the pole ofter grm orientations have been

DATE:
FILE:

TABLE OF DIMENSIONS

for ILSN Support Arm Clamp-on
Detgils 1,2 and 3

ILSN ARM SIZE CONN. BOLTS |PIN BOLTS
A F - "
. No. Dio No. Dic
3 in. dia in.| in.] ea. | in, [ea. ] in.
Schedule
40 Pipe 10| 4| 4 Ya 2 %

Dic as

required 2" dia drainage hole

¥:" Dia threaded
coupling for
conduit connector

pipe & hole

3’4" Dia
Sch 80 Pipe

4
Grade 50

SECTION B-B

Min., 85%
Penetration

MC-4

| | EH Ve x Ya

B .[—Q ILSN Arm

f .E\\L<F£:>j;————-Connecfion Bol+ with

175 Totk aolhers™™""*
r—-————@ Pole

ILSN CLAMP-ON DETAIL 2

__f§>

T

Y "
s C lOmp B
|l—Min., 85% :
: Penetration ﬁ:I
N except © MA-2
> "Clomp-on . e / Ya L//
Detail 3" ¥4~ Dia
Arm—f——e Threaded
- - Coupling

CLAMP-ON ARM

ARM BASE WELD DETAILS

ILSN ARM COUPLING DETAIL

Yo" U-Strap, Grade 50

" dia drainage hole

¥ " Dia threaded
coupliing for

€ pin bolt conduit connector

& pipe hole
€ Arm
¥a" Dia

Sch 80 Pipe Dia as required

Grade 50

SECTION C-C

(;\_. <

%" gusset B

Connection Bolt with
hex nut, 2 flat washers

[~— ¢ pole & 2 lock washers

ILSN CLAMP-ON DETAIL 3

éus*7mmsawmemw'nvmmwmmm
Traffic Operations Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST-ARM CONNECTIONS
MA-C(ILSN)-12

approved by the Engineer.
© 1xD0T August 1995 oNs US [exs usv Tow we [exs usv
58 REVISIONS CONT |SECT Jos HIGHWAY
12 6461143 001 [-610, etc.
DIST COUNTY SHEET NO.
HOU HARRIS, etc. 67
T268
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TYPICAL ADVANCE SIGNING

TO REMAIN IN PLACE DURING ALL PHASES ROAD [lri1-2
OR AS DIRECTED BY AN ENGINEER CLOSED - <
¢m Ma-10L R1-1 r
ROAD ¥ORK iR HOT . .
\EHIER PASS : T
G20-2a CW1-6a R5-1 CW6-3 cwe-3

TYPICAL TRANSITION LENGTHS
1] AND
SUGGESTED MAXIMUM SPACING OF DEVICES

TYPE 111

N R R R RN RN N SRR RN SRR NN

(D@ TAPER LENGTHS HAVE BEEN AOUNDED OFF.

4" CONSTR, PAV. MARK,
(DOTTED LINE) (REMOV)
ALTERNATE DRUMS DRUMS DRUMS
W/ CHEVRONS

—p

BARRICADE z WMINIMUM DESIHABLE| SUGGEGTED WMAX.| WINIMUM
- TAPER LENGTHS@®®|SPAC. OF DEVICE [SIGN sxPAcmc
z L4 POSTED i0° | 11 *TON AT _ONA
. - cpeep | FORMULA lorrSETIOFFSETIOFFSE ] TAPER | TANGENT | DISTANCE
: 30 150° | 165° | 180° | 30° | 60’-75° 120°
(RN AR R R R N R R R R R R R R A NN AR R AR R A R N A R R R RN A R R A N R R R R R R R R R A S R R R R R R N R A R N A R R R R EEER N R R R R R RN RN TPEELLEES LN B ED S EEEEEIISIIINENIIILIELEATIIII8200 L lllllllllllIIIIIIIIII|lllllllll“lllllll!ll!l|l llll(llllql ll'l": : l F
— — — — . <eum - — S PO 1 35 Lo B3 | 2057 | 2280 | 245'| 35° | 10’90’ 160°
R RVEITA T IR R R e sttty 3 _IENTS _SETEL INNTR CEETL IR AN T R -?\; / |/|||%lll NN SESRRITERE] 1 nunm: : - B .
M te,y RIL A N N :,,’.‘ L IFERE] nun.: i unu-.nnn ey ;nx i iy, 2 - 40 265 | 295 | 320° 40° 80" -100" 240
Ve Y e Rein L AR NN R R R R A R RN RN R R R R R R R R R R RN R RN Illlllllllllhllllll“\\‘.A- =N "'Mn'b#lxnnnnn IR TR E 45 450° | 495" | 540° | 45" | 90'-110" 320°
— T S . S : "
RN RN EN Y ERRE OO A NG IR Lt I T I I R Rt E : 50 500°' | 850' | 600° | 50° |100°'-125" 400°
. R o :
- : £ H 4 CONSTR. PAV. MARK, N - 55 L=¥S 550° | 605 | 660° | 55° |110°-140" 500°
- - o - (DBLE YEL. SOL.) (REMOV) -
s s ! = 4" TR, PAY. MARK. < . . . . . ien o’
3k: : : (oot P8I bl 4* CONSTR, PAV. MARK, —J : 0 had 600" | 660" | 720" | 60" |120°-1501] © 6O
- z : 4% CONSIR. PA K. (RIT. SOL.) (NON. REMOV) : 65 650° | 715' | 780" | €5* [130°-185¢ @ 700
z - - < umf. §oc..) (Xtu&'f -
= : - c . o 70 700° | 770° | 840°| 70° }[140'-175°| @ 800"
E- : z 4" CONSTR, PAV. MARK, B
- (DOTTED LINE) (REMOV}) z @ ComINTIONL ROALE oY

/’;,

L]
CONSTRUCTION WARNING
SIGN SPACING
prve
POSTED
ZZ B E ¢ i SPSAIC?:«cs
% ] WEHY L rEET)
< < 30 OR LESS 120
4 TR, PA RK. . < £
E O PR / 'gl : = 122
00 -
ALTERNATE DRUMS 4 R, P, RK. / : . 4 32
W/ VERTICAL PANELS tre LR PV P':)STS / - IR L
4% CONSTR, PAV. MARK. - :l: 0 600
(DOTTED LINE) (REWOV] ROAD RA-1 one-3 /0: | :
c | S F: a 65 700
LOSED B 70 800
4" CONSTR, PAV. MARK, - :
(DOTTED LINE) (REMOV) - z
TYPE 111 E IR
BARRICADE p z L
IR N A A R RN N R R N A A R R RN R R RN N A N R AN RN R ER] AR R SR R R R R R R R R R AR R AR R R RN R AN R AN R R ERREEERRRE SRERN Y| R AR R RN R R Ny N N N N R R ] i é : LEGEND
nul;unuul!llun.u.‘. “\\\\\1Illlllll:llllllllllll|lll lxl.llllllllllllllllllllll-llllIIIIIIIIII Illllll.ll!l‘l'l.ll|:,',’ l&“',. ‘\””“““I““:“””“““““ ““:”“”””l”“““” ..' é m CONSTRUCTION AREA
" lll!l”'“”"““"“‘\ ""'n IRR RN Ny R R R N NN ) IR ERENE UL LR R R AR R R R L] unnnunl!""“\ """l.:,."n"l‘lx,lIIIIIAIIlllIIlllIIlll|‘lll(l!l!l!llll!llll!lllll!l 2 Bl E .:. L I:i] OPEN TO TRAFFIC
— == - — \= = = = . -
t t Illllllllllllllllll'u'— “| 11 IIII!!!lllllll'.:,‘ “‘llllllllllllllll!ll|l FEELLEEREEREEEREIIIEE l‘ll l',' [EEERRERE) lwllIllllllllIIlIIl'lllll!lxlllllll|llllllllllll ": - =
- Al - 1 - k3 r :
ER z i : : Ri-1 B
pac H : z : 4 CONSTR. PAV. MARK, B
l' l ' : : l : (DBLE YEL. SOL.) (REMOV) S - a
. - 12
S - Eg o : : S =t Texas Department of Transportation
ALTERNATE. DRUMS ™ : 3‘% ‘ale: y 4 Houston District
W/ CHEVRONS RAUE ®
N\ BViER /] PASS TYPE 111 e PV%: | o
C¥20-51 R5-1 RaoT BARRICADE : :

cHe-3 CLOSURES

TCPTC 3050-96

FILE: ON: [ ex: [ ow: [ cKs

J© 1x00T 2008 DIST |FED REG PROJECT NO. SHEET

REV. 542008 ROU| © RMC 6461-43-00) 8

COUNTY CONTROL | SECT | J0B HIGHWAY

HARRIS,etc. | 6461 | 43 | 001 |1-610,etc.

STD H-15
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i@ Access Access
284 Zinc die cast or See Detail F for Back plate  Compartment Back plate Compartment
Sz, Alum. or Golv. Metal alternate Pole Cap
g Cop with min. of 3 UED)
e set screws %" dia Hook for A4 g JT /
E£§ \ hanging wire ' 14_, /
[“ I - |/‘.. _ ek~
[ N U . A ‘
§og o Ve ool %) e = s\
P ol g h
ok Clomp 2" dia Pole MD-4 . v . /
=3 £ j threaded Handhole Yax %@ stot % T i%’::‘\, }=— see petait 4 Round Pole Polygonal Pole
Lo Coupling Frome -
rigss . . N
Y Luminaire Arm ~ NPSL W
=88 threads byt r\b'/' R MD-4 DETAIL J
ab Ya" die Vix Y ———
- /
P x %" out
5E® Tab and
Q
£8s DETAIL A Pote SECTION X-X siof Ring, %" x 2 '2" ASTM A572 Gr 50
o0 e . ————
ggg (for pole with lumingire) POLE COUPL ING DETAIL ..D...E_TA_L':_G Opening for occess.compm:fmenf shal | Back plate
580 % di e be no more thon Yg inch wider than \’ Vo' x 4" x 176 Y-
g6t Qo Hook i see Detail C the access comporiment itself. steel strip M-1020 or sheet A-569
53 for hanging wire for Handhole Weld cee Detail F ¢
coo Zinc die cast ee Uetai or -
Xt : [ te Pole Cag 1
Pt N V}Z/ (—q'--“ 4O e erel cap ° er;/:ﬁ Sia Hook For Burndy ®KC22J12T13, p— 1%
S5E v N S - & LD with min. of hanging wire Blackburn TTC, MD-5 | 12 circuit 600 volt
'Sgt % : Hondhole 3 set scf—ews / or approved equal. compression Type HD terminal block
R o . e Will accept 4-u8 (2 req'd)
£5, = B GIE 2-#6 or 1-#4 mox.
£0o .
nE - Screw - #8-32 . i
o8t - - 2'.‘3‘“’?@{} o See Detail A i 4" dia Y Split lockwasher, mtg. holes ™ Phil. Pan_HD. scres, #8-32 x 1/
8§8 i —é- k o for regular "J‘_B |'+ == - 1" stainless for optional self-tap Type “F", stainless steel
§s§ - " Handhole Frome Pole Caop Y Nﬁf .ﬁ. 6 cifcu}f N - (4 req’d)
28 l %"x 2" Min. ‘\ o u terming
5 (=] Hex. nut, 2" - 13NC block
%é‘% stainless q(\- -’?
N + ]
205 DETAIL B e g oo SECTION Y-¥
§oe e — %" dio Hoo COPPER GROUND " clearance
8’5" Y (If ILSN applied) (optionail) BRI LA A8 0-32 hole for copper
5 H i #10- round connector
585 € of 4°x &" See Detail G § of 4 See Detail G Yo" - CONNECTOR mtg. holes / N grou
=g 1.0, H for Handhole Weld t © X for Handhole Weld Yo Upn iy em——— for luminaire S
0 n .D. Handhole 6" I1.D. o o0 o p—AN ) .
D@ . _\ Hondhole cover Hondhole Hondhole cover double fuse 6
foo - Jhreaded Strap 12g min. 12g min. g5k 1 %" dia block (see
«gE + 6" x 17 B Min—y e gt 3 o Bar for notes 3 & 4) \
oE+ %" dio bolt %" dia bolt T Vg nanging 4" x & hand
@ 0w 5 z or screw or screw ,_ \< v wire and hole opening
guz S < 0 Hondhole Frome - Handhole Frame- ‘[ N J-Bolt Tob and
2ES8 Q C %" x 2 min R %" x 2 min ( AN attachment slot
mxa . Fixed mount arm for Fixed mount arm for N
. © single mast arm singie mast arm ] > gia
. . A . ;
& AR Semon dogl st ! Senon dogt most ! 7 Zhreoged ACCESS COMPARTMENT
E N /f arm ossemblies arm assembl ies cogpéérr\g
o - :
§ l % a-‘\_CIomp-on arm for Clomp-on arm for g‘;‘;' mas+t NOTES: .
second arm on dugl P second arm on dual assemb | 1. The cover shall be one piece formt_ed from ABS plastic, shall be a
mast arm assemblies mast arm assembl ies D y pear| gray color, and shall be suitable for exposure to harsh
- C\;\— 9\_/‘? q\_ _KP ql\_ _f? sunlight and extreme weather. Cover shol: tatch \pfhffwo sc:ewo
Y dig th 2" dig threaded lotches and shatl fit tightiy to the enclosure ring 1o create
: \-/goug:?ng tegdggr coup:ing - 2 per SECTION V-V roinproof seal. Latch screws shall be 1/4-20 stainiess flat
- - dual mast arm dual mast arm — socket head screws with tamper proof feature.
- 1 assemb | . . .
© DETAIL D assemoly DETA“_ E Y DETAIL F 2. The poie monufacturer shall provide wnﬂ} each po!e.c seporate k!+
J s f 19° 1 Tth no ILSN consisting of: one cover with two latching assemblies, two terminol
Mz (for 30’ pole with luminaire (for 24’ pole with ILSN sign or n on‘c)song \nminoci)re) L strips (Marathon #985GP12CU or approved equal), four #8-32 x
R b ond ILSN sign) ond no luminaire) stg 1 4" self tapping type "F* stainless steel pan head screws, and
- W oaqu cone ground connector (B!ockl?urn 17C, Burndy KC22J1?T13, or .
o S ) Anchor | Bolt Bolt Bose R Adiust R = 3" =i ~ = Ilsco $35-5). The traffic signal contractor shall install the kit
N Bolt Hole LSIOIh Circle LDIxm’T gé‘rlmlgse. o items in the fieid.
» . . en Y o
- Dlometerpianeter 9T [Diometer O +s 5|6 3. The screw hole spacing on the enclosure back plate shall be for
Yot 1 ¥ 3 U 17 18" x 1 Voo 13.4° Bolt Hole ket b two Marathon #985CP12 terminal strips, one Marathon #985GP06CU
R 4 z 2 - Diameter [8) % - terminal strip, ond one Bussmann #BM6032B fuse block.
in| Access " R " " " . A .
7| compar tment ——1 1% 2 4 19" 20" x 1 ¥ 13.5° >< s 4. Install one Bussmann =BMG032B, Littelfuse #L60030M-2C, or
~ @ Ferraz-Shawmut #30352 fuse block for polies where luminaires are
2" 2 Y 4" 21" 22" x 2° 13.6° </ > to be installed,
2 |/4.. ? |/ " 5w 23" 24" x 2 [/4:1 13.7°
= Siot Texas Depariment of Transporiation
" Adjustment
4" or 3g pole A Length Rcége Trafflc Operations Division
=\v 3" or 7g pole Y " BASE PLATE PLAN
e —
- TRAFFIC SIGNAL
. ase
n| Flote SUPPORT STRUCTURES
@ 5% Min. penetration MAST ARM POLE DETAILS
-
@ 60% Min. penetration
L e 100% pemetration within MA-D- 1 2
. 2R 6* of circumferential
See Detail H | base welds. : — e
© Tx00T August 1995 DH: S [ox: usv [ow: Fon :
REVISIONS CONT |sEcT 408 HIGHRAY
POLE ELEVATION DETAIL H i 6461 43| 001 1-610, etc.
prpv ———————————— DIST COUNTY SHEET NO.
a= HOU HARRIS, etc. 69
ac 37 —
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OTES: FOUNDATION SUMMARY TABLE 5
t:nc;nor L;ol‘r design develops fhe AYG. NO. DRILLED(?EQ% LEneTH
NDATION DESIGN TABLE ®© foundation capgcity given under LOCATION N ron n
5 FOU SIGN FOUNDAT ON Foundation Design Loads. DENTIFICATION TYPE| EA [327aT30-A136-A] 36-B | 42-
" DRILLEQ SHAET ANCHOR BOLT DE DESIGN TION l /£t 2
2§35 REINF ORCING EM%?@%RHG‘B, 89 " ® ) Loan @ TYPICAL APPLICA @ Foundation Design Loodshors;gi
JEw foN  |DRILLED STEEL TEXAS CONE PENETROMETER | ANCHOR [ 7 TBOLT 1,0 ol LOAD ) ol iowab e moments and shea
58X lows/ft (ksi) TYPE K-ft+ | Kips the base o )
TYPE | SHAFT RT SPIRAL Dlow DIA DIA edestal mounted
22§ DIA | VE & PITCH[ 7o 15 40 Pedestal pole, p ) listed separately
EE«‘: BARS R 36 12 Y| 1 10 ' lcontroller. "on Tabie) (3 Foundations mcyrg?ng‘m similarity
8‘5" 5 |#2 ot 12" 5.7 5.3 4.5 % 87 3 |Mast arm assembly. (see Selectio ; or groug?dncggg type. Quantities are
c _ 4" 14- % N " B ction Table of locatio e tion only.
g:’é o . #9 |#3 ot 6" 11.3 10.3 8.0 1 Ye 35 - £ 5 NosT ?rm'ﬂs;?ﬁf?g‘%»rﬁsgf \%?mcu"r luminaire. for the Contractor’s informati
= " - - “ . ai - .
23 30-A | 30" |8 9.4 | 1% |85 | 19| 2 | m 20 st Sorier thon 30 & serain o | @Fiela Penetrameter readings ot o o
5L 36-A | 36" [10-#9{#3 ot 67| 13.2 | 12.0 . Siroin pole 11 1er thon 30’ & sirain of approximately 3 to 5 feet may
— - I . .
§?3 10.4 2" 55 21 2 190 7 g;‘;g with mast arm s used to adjust shaft leng )
go N 13.6 . tion Table . Driite
g8 -8 36" [12- #9|#3 ot 6] 15.2 - 9 |Mast arm assembly. (see Selecti ® If rock is encountered, 'ﬂ?r?uum of two
288 3¢ 11.9 2'/a" | 55 | 23 2 2 Shaft shal | exfen?_dcrgé:
b . . H i .
g - - #9]#3 ot 67| 17.4 | 15.6 diometers into so
225 42-A az" [14- #ol%3 n Desian Toole ore
tél’-’ (® Decimal '?”3*':;0:2”3-. for other
- tow inte st
£83 . . to ol lues. Round to neare
Signal Pole etrometer valu .
g8 SELECTION TABLE FOR STANDARD MAST froffic sie Foot for entry info Summory Table
§§§ FOUNBF?JISIFUS ILSN SUPPORT ASSEMBLIES (f?DN 36-B FON 42-A ES
=t FDN 30-A FON 36-A < ANCHOR BOLT & TEMPLATE SIZ
. . 48° g e oL T Ri
ipe AX SINGLE ARM LENGTH 32 £ A BOLT [@agoLt| TOP |BOTTOM BOLT | e
&9 M ; READ | C
= > z 4 X 24 o DIA LENGTH | THREAD | TH T
ee z 2 c IN. | TV | 5%
35 Sa ; & . — [12%
po- v ul 28" Xx 28 - it ¥, 17 -6" 3 - . 7
£5¢ w X 28 32° X 32 - T T & 4" 17 10 -
2%, 2| MAXIMUM DOUBLE ARM 2z X 36° X 36° ) | /2 3 -4 " a5 | 19 1Yl 7%
ggé £o| LENGTH COMBINATIONS o 2 1 Y | 37 -10"| 7 sf s T2, | 8
1] b= - 7 W 4t -3 8" " YA
Egé oF 44° X 28 44 X 36 39 2| . — e WA 23" 13 ¥ 9 Y
gQ\. ® 36" a4’ = 2 Y a9 .
oxg = in dimensions given,
5% z |MAX SINGLE ARM LENGTH 24' X 24’ 5 @ h|A<|>n<;er bolts ore acceptable.
- S - ;
E§2 »io 28 X 28 357 % 35 - TOTAL DRILLED SHAFT LENGTHS
3o uy 32° X 24' - rage N value over
535 o VENGTH COMBTNATONS 36" X 36 | ¥he top third of the
;:g 52 LENGTH 40° x24° 40” X 38 embedded shaft. 1’ of soil. Conduit GENERAL NOTES: HTO Standard
fgu 2 Steel Template ror 2 specifications for Structural Support
w8f with holes Y " greo Highway s|qn§,f rim revisions thereto.
o ou EXAMPLE: foundation than bolt diameter Signais and interi Item 440
w0 : X ; d, fou ires em
g0 1.For 80mph desugr; "“”fosge§2’ orm with Span Wi Luminaire Spiral Reinforcing steel shall conform to !
oeg 30-A can suppor Uga, Arm (optional) - “Reinforcing Steel".
£ea another arm up to ' Bond onchor 20”’5 fo— Class "C"
- . s -
. ind speed, foundation rebar cage, two Vertical Concrete shall be Q
& 2. For 100mph Doory o' singie. 36" mest arm. locations using 3 Bars s ond nuts shall be
H 36-A con suppo bor or #6 copper ircle Threads for anchor bo N series up to 2"
= Cable Anchor bolts to be jumper. Mechanical UL Bolt Cire rolled or cut threads of 8% Scll cizes. Bolts
3 '/a" thk. min, ° Sway approximagtely or;en?ed'n connectors shall be : Diameter in diometer or UNC series zi’rcnd 2B fit tolerances.
2 Circular Steel c so that two bolts are i Listed for concrete I and nuts shall have Class d after galvonizing.
s Top Templaote Heavy Hex é tension from the Span encasement. TOP VIEW Galvanized nuts shall be tappe .
Q§ Nut (Tye) 2 Flat Washers z Wire foads. V" to Yo" of Anchor bolts that ore larger +h°‘.?m;;;:,’r‘,-§;$§$»:
elE per Anchor Bott © é‘ou*%nénk shall 9 shall conform to “al l:z’g“?iéchg: Bolts". Anchor
] E BolSeTiEE oFe 11 idhenar e 2 S o
TYPICAL STRAIN POLE = concrete uls Eglzgm A36. Galvanize a m'mmr‘:cg;f bolts uniess
Y = ol threod length plus 6" for gér:egs and exposed nuts
c ASSEMBL P I Circular Steet /| otherwise noted. E"poi?? wolvonizino shall be in
S d e e e ,’U.:-_", Tempiate 9o shall be chyomzed. 445 g"cglvonizing"-
c e {Temporary) e accordance with [tem ' .
33 - 8 o d nuts need not be galvaonized.
o £ L - g o e 2 Templates Qnd_eﬂ‘bEddenchor bolts when erecting the
18 oulg M1 ) Conduit (See Layout " Lubricate ond tighten anchor bolt: 449, “Anchor Bolts".
col|c Type 1 £ A s -1 : nce with
o3 89|z y - m {en, Sheets for diameter. tructure in accorda
@, IP= ! ol | P—Type 2 [ th Orient as directed by \ s
5|4 3'5 © [ 5 the Engineer., 1 or 2 e c
5= z8la R=d—j e Thickness)= ‘n ILSN _ required) N [ /,_égi;?or £ .
[+ o] = d/4 (inch) min. S riing ingire = Cl~ ‘latlon
o UPpo uminai M
h > a Arm L I(o tional) - &) I—Circular 3@ Texas Depariment of Tr
Z . Arm (op B Operatlons Division
3 —t b Vertical Bars (See Steel +I8 Traffic Oper
i o Design Toble for size ia? Template s
L'_/a_M_'n_.[_L 2 Sides o & number), Fi PN
(Typ) K I o] ik A
Circular Steel Bottom Template o - = SE TRAFF IC SIGN L
(Omit zo;Zorx) template E - o ol3 FOUNDAT ION
FD - = o
for KED ANCHOR NUT ANCHOR c Spirol, 3 flot turns = 8l POLE
HOO TYPE 2) g top & 1 flat turn AR ol
(TYPE 1) ¢ bottom. (See Desion 8|~ -FD-12
BOLT ASSEMBLY S| Tovie or size & piten | 5 TS
2 -—A"N—CHQ-B——_—— - Dritied _|o Jox usr Jows mosws Jexiasv/en
= M :lM? + Shaft Dia ! © TxDOT August 1995 > ‘:S sEct Joa HIGHNAY
— H . o CON’
tical bars m?y res REVISIONS - g
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o if material is firm enoug et At S e e pow— s oL
. bolts orthogonal - to do so when U HARRIS, etc.
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

TRAFFIC SIGNAL CONTROLLER BASE:

1" PVC To Telephone q_ 14" Minimum PVC To 1. Provide a traffic sfgn:aol control ler base (?obinef base) manufactured of poly./mer concrete material consi,fﬁing
Service Electrical Service of calcoreous or_'ld siliceous sfor]e; .gloss fibers 9nd +hermos?‘r po!yesfer resin. _The polymgr concrete cabinet
_\ 95"t bose must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the

t following bases: Armorcast Part # A6001848X24, Quazite Mode! ® PG30482709, or other os approved by TxDOT
\ : j Traffic Sofety Division.

H ; H 2. The polymer concrete moterial must have a minimum compressive strength of 10,300 pounds per square inch
1 ) 1 (psi), minimum flexural strength of 3600 psi, ond minimum shear strengtn of 3600 psi.

i, ] I 3. The polymer concrete cabinet base must conform to the dimensions shown ond must cccommodate @ standard
1l 1 TxDOT basemount cabinet.

il X 11
1 " 4, Supply the cobinet bose with four 122°-13 UNC stainless steel inserts for attachment of the cabinet to the
1" l base. Inserts must withstond @ minimum torque of 50 ft-i1b and @ minimum straight pult out strength of 750 Ibs.
H : 1l 5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
1l i 11 edge of the base. Unless approved otherwise, cable raocks must be 1-1/2 x 9816x 3#16inch steel channel with
1 . 1" 47 Yo" Min eight T-slots spaced at 1-1/2 inches. The cable racks must easily cccommodate the insertion of fie wraps

8 . to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
1282"-13 UNC stoinless steel screws and inserts.

No worronty of ony
for the conversion

ity

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

ng Proctice Act".

7 { ~ 6. The cabinet base, when secured to the concrete siab with controller cabinet attached, must withstond o
minimum wind toad of 125 mph or a 850 Ib force applied at 49 above the bottom of the base without causing
the base or cabinet to come out of their onchored position or cause any permonent deformation. The
monufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
Professional Engineer. Provide the cabinet base with hardware for attachment to o concrete slab.

TxDOT assumes no responsi

o e
iy 28 Vo
ey SR 18 Y2 Min. 7. The traoffic signal base must be permanently marked either by impress or by permanent ink with the
manufacturer’s mode! number and name or 10go.

108" —

8. Seal the base to the concrete with a silicone caulk bead ond fastened to the sliob per manufacturer’s
instructions.

1/2-13 UNC—/ l——zo vy CONCRETE SLAB:

S.S. INSERT 9. Troffic signal controller pad must be a portland cement concrete slab poured in place, must conform to
(4X) 40 Yo" the dimensions shown, ond must be level.

iy
56 %2 10. Grade earthwork such that it is flush with the concrete pad on all four sides, uniess otherwise shown on the
» . . . . - !
plans. Subsidiary to ITEM 680, four inch rip rop may be used in lieu of earthwork. Siopes shall gradual ly
contour to match plans.

CAB I NET BASE 11, Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable

UL Listed clomp ond terminated to the cobinet grounding bus for the purpose of providing ¢ local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required ond must be terminated to the cabinet ground bus.

s standard is governed by the “"Texos Engineer

s made by TxDOT for ony purpose whatsoever,

12, Install a PVC sleeve to prevent the ground rod from direct embedment in the slab.

13. Provide weided wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints ond splices in the mesh with a
minimum 6-inch overlap. Center the mesh between top ond bottom ond provide a minimum 3 inch cover on the edges.

/

Wire Mesh /
(See Note 13)

14. Provide Class B concrete minimum for the slab in accordance with Item 421, Construct the slab in occordance
with Item 531,

CONDUITS:

TOP V I EW 15,  Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on
the layouts. Install the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with a bushing between 2 ond 4-inches aobove the siob.

DISCLAIMER:
The use of th

kind

16. Extend conduits for future use ot least 18-inches from the edge of the siab, termingte underground with o
coupling, ond cap ond seal so thot the seal can be removed without damaging the coupling. This must aiso apply to
unused telephone conduit.

17. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone line directly to the
telephone service, usually located on the same pole as the electrical service. Telephone must not under any
circumstance share a conduit with any other function.

Controller
Cabinet

» 0

Cabinet Ground Bus 18. Terminate electric and telephone conduits above the siab with a coupling. After the base is installed, extend the
conduits above the top of the base and secure to the base using o steel one-hole strap or similar suitable
substitute.

CONTROLLER CABINET:

Grounding Conductor

Y2~ 13 NC Mounting
28 AWG

Bolts (4 Typical)

AN

19. Anchor the controller cabinet to the base using four stainless stee! 1/2-13 NC bolts.
I(?S$;;?c0” 20. The siticone coulk bead specified in Item 680.3.8 must be RTV 133. " ;’affﬂc
25" + 1" = ' afety

Wire Mesh (See PAYMENT: I Texas Department of Transportation s‘iﬂi,’g;’d
Note 13) 1 Grade 21. Bid TS-CF as subsidiory to [tem 680.

‘I 3 o /—(See note 10) TRAFF [c SIGNA
3 L
3 —! .. ° ° °  le———concrete Siab

(See note 9) CONTROLLER CABINET

1* To Telephone | fe—— 114" Minimum PVC To Etectrical Service BASE AND PAD

Service Copper-Clad Steel Ground Rod
%" x 8' min. TS'CF'ZI
M . FILEr  ts-cf-21,dgn e [exs fow: [ews
S I DE V I EW ?o g?ggg;*goles @©1x00T  October 2000 CONT |SECT 408 HIGHWAY
G 12-04 REVISIONS 6461 | 43 001 1-610, etc.
== 2-21 DIsT CounTy SHEET NO.
e Hou HARRIS, etc. i
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.80-50,
A576 Gr.1021 (3, or A36 (Arm only)

\o' (+2°,-0°) Arm P ASTM A53 Gr.B, A501, A1008
| rm Pipes HSLAS-F Gr.50 @), or A1011 HSLAS-F Gr.50 @

g" |Min. straight Arm Strut Piates @ ASTM A36, A572 Gr.50 @), or A588
l tength

9’-6"+t1" (10’ Nominal Arm Length) Pole or Arm Simplex

7'-6"£1" (8’ Nominal Arm Length)

0° (+2°,-0°)

- “ s aight
Strut B % "x 2" Min. 8 LM’Q'
%

[ tength

No warranty of ony

Misc. ASTM designations as noted

/ ZRemovctble plastic or

2" SCH 40 Pipe
galvonized metal cap

Removablie piastic or Strut B "x 2" Min,
2 %" 0.D. U ' "

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

Strut B % "x 2"
Min.

20 -3 Yy Mi l Dimensional limits are given to show acceptoble

- /2 0. variation in design. All of a Fabricator’s production

300t Yo Max. @ of a porticular arm length shall have the some
dimensions within specified tolerances.

Strut

_gUty"

5 -Gty "

5

@Any of the moterials listed for plates may be used
where the drawings do not specify a particular ASTM
designation.

T assumes no responsibility for the conver-

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

@A576 must be suitable for forging ond aliso meet
. minimum tensile strength of 65 ksi, minimum yield of
1 12" SCH 40 Pipe 35 ksi, and elongotion in 2 inches of 22 percent.

1 4" SCH 40 Pipe
& 1 %" 0.0.

b7
' %" o.0. o (@ ASTM A572, A1008 HSLAS-F, ond A1011 HSLAS-F may
have higher yield strengths but shall not have less

elongation than the grade indicoted.

LA-1 .

GENERAL NOTES:
Design conforms to 1994 AASHTO Stondard

D I RECT ATTACHMENT Specificgﬂons for Structural St#ppggfs ;or |
VAT VAT Highway Signs, Luminoires, and Traffic Signals
2¢'c/5 49'g:cAgggth;ZZ g‘ /i 59'°: A307hBo.|+s DETA I L ond Interim Revisions thereto. Design Wind

@ bolts & 4 ook fe] ¢-Cc each side Speed equals 90 mph plus a 1.3 gust factor.
cshers per ol 4 bolts & 4 lock Arms ore designed to support a 60 Ib. luminaire
hd per clomp washers per clamp having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Materials and fabrication shall be in

accordance with [tem 686, "Traffic Signal Pole
<RV EENE> 1 Assemblies (Steel)" and with the details,
Y : I dimensions, and weld procedures shown

herein. Weld references call for preapproved
| ReA el s . weld procedures which the Fabricator must
== f == I § € %" Dia. Holes- 5" Approx. obtain prior to fabrication., In the absense of
13NC Tapped - j specified Fabricaton tolerances, dimensions
Threads Va' 4 shall be within the folerances generally
fabrication practice.

T S (.A\— T | ) | Y 1| obtainabie in normal
B /2" Dia. x 1/ 7] /2" Dia. x 1 2" Unless otherwise noted, all parts shall be
A325 Bolt A325 Bolt ~\ | galvanized after fabrication in accordance with

Clomp * " Clamp (2 per fitting) (2 per fitting) ! \,,l Item 445, “Galvanizing”.

RY4" x 6" ! g R 3g x T / Y
A572 GR 50 A36 Field cut Field cut 3 P V' Deviation from the details ond dimensions
LA-2 hole in , s hole in \ - Smooth : Q shown herein require submission of shop drawings
Ya A Y LA-2 pole I pole N Lip in accordance with Item 441, “"Steel Structures”.
4 L% TN L 1L % Alternate designs are not acceptable.
CLAMP ATTACHMENT CLAMP ATTACHMENT : ook Wosh 3 ook Wash
ock Washer ock Washer
DETAIL NO- 1 DETAIL NO- 2 (2 per fitting) (2 per fitting)
(HALF SECTION) (HALF SECTION) Arm Simplex Arm Simplex

‘n: |/2|
~
'I"t'/z"

Yo"

sion of this standard to other formots or for incorrect results or domages resulting from its use,
1.

The use of this stondard is governed by the "Texas Engineerinq Practice Act".
TxD!

Kind is made by TxDOT for any purpose whatsocever.

AN
o

%u

DISCLAIMER:

5" Appox,

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts ond 2 lock washers of
the size specified. The bolts and lock washers

shall be secured 10 the pole with the other
2" Dig. Approx hardware items called for in the plans. When
‘ ° clomp attochment is specified, the Fabricator
€ %" Dia. A307 Bolts shall ship the clomp assembly securely attached

\icf 4 4" c-c each side Clomp POLE S IMPL EX DETA I L to the pole at the location shown on the plans.
w

LA-3 Pote Simplex Pole Simplex
4
€ %" Dia. A325 Bolts
2 bolts & 2 lock
washers per clcmp7

bolits & 4 lock

ashers per clomp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING boles, O e e e O e nour and
one lower clamp assembly together in a single
pockage, including all nuts and washers
required for the clamps and simplex fittings.

5" Approx.

7/8"
Yo" Dig. x 1 Yo" maox

A325 Bolt
(2 per fitting)

V2! Dia. x 1 7%
A325 Bolt
(2 per fitting)

1.-11/2:.

/-l %" Dia. Approx.

Texas Department of Transportation
Trofflc Operations Divlslon

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

| i ARM DETAILS
N

1 %
1"

Sch 80
Pipe Lip
removed Lock Washer

(2 per fitting)

Lock Washer
(2 per fitting)

Arm Simplex

5 1/, Approx.

Clamp
R %" x 6"
A715 GR 50

Claomp

x 5"

R A imp!
A572 GR 50 rm Simplex

Pole Simplex
Clamp

LA-2 Pole Simpiex Vy

LRAALERARAR AR AR BB AL L LRGBS

CLAMP ATTACHMENT CLAMP ATTACHMENT - LUM-A-12
LOWER SIMPLEX FLTTING -OHER SIME-EX PITTLAS = e © Tx00T August 1995 Dhs LEH [exs sy Jow rr [exs Ten

DETAIL NO.3 DETAIL NO.A4

(HALF_SECTION) (HALF_SECTION) SECTON A-A SECTON B-B ARM SIMPLEX DETAIL 2 G EEY TR A E TIPS

oIsY COUNTY SHEET NO.

FILE

DATE

HOU HARRIS, etc. 72
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

. . GENERAL NOTES:
Backplate louvers *1 2" _I—Z" -—1 2 _I—Z
based on wind and R
vibration rating. { ;"—.;"‘";'— I:' 0y ;'—.;-'—.;'—- -'-—“—- N 1. Backpliates are optional for traffic signals ond pedestrion
zs | (T} [T] I | (7] (T} (T} I Backplate louvers hybrid beacons. When backplates are used, g 2-inch \:ude
e i [ based on wind and fluorescent yellow AASHTO Type Bp or Cp retrorefiective
"6§ vibration rating. border conforming to TxDOT DMS-8300 is required. Place on
7§ . L=l == gk = LS ) ] all approaches when used.
34 SR S oS oo o O T - e
gg; 2. Signal head and backplate compatability must be verified by
:\5-’—' Retroreflective Vented backplate with Vented backplate with the contractor prior to installation.
28 H + flective border . .
>§ border. See retrorefiective border retroretiectiv Retroreflective 3. When using backplates on signal heads, venting is preferred
e general note 1 . . .
o border. See to reduce cyclic vibration stress.
25< general note 1 .
8.‘7’:'; 2" ——1 4. When a vented backplate is used, the retroreflective border
t§3 _i must not be placed over the louvers.
[+ N R
oo
&\-g 5. This stondard sheet applies to all signal heads with backplates,
ggg including but not 1imited to:
g'fg’n e Pole mounted
-83\5 s Overheod mounted
g:g * Spon wire mounted
223 7T e Mast arm mounted
oxo Backplate with Backplate with . N
XK L
:9_5 retroreflective retrorefiective ¢ Ver"mcol s:gr.\ol hegdsd
ob Y border border ¢ Horizontal signal heads
5§5 e Clustered signal heads
O
S e Pedestrian hybrid beacons
o+
28 THREE-SECTION HEAD FOUR-SECTION HEAD
C o %
§§5 HORIZONTAL OR VERTICAL HORIZONTAL OR VERTICAL
Sy
wa
- »g
vco
L O%w
[¢]
VL
a2
B=5 " r *
280 2 - 2
£0 T
“‘5§§ fﬂ Backplate louvers
» Q00 H
R based on wind and
§§§Z N e Bockplate fouvers vibraotion rating.
<L ___{—2 N A | N A based on wind and
g ok vibrotion rating.
2 S —~
a xo Backplate louvers
based on wind and
vibration rating.
| B |
REECECECECIERCN .
vented backplate with Retroreflective vented backplate with Retroreflective
Vented backplate with retroreflective border border. See retroreflective border border. See
retroreflective border general note 1 general note 1
Retroreflective
border. See ﬂ ]
general note 1
2" 2"
2" e i
( ) ® Traffic
N N g Safety
. Division
4 ptiet} i 1 I Texas Department of Transportation Standard
Backpigte with ;f 1; TRAFF lC S I GNAL
retroreflective i -4 4
border HEAD WITH
Backplate with Backplate with
retrorefiective retrorefiective BACKPL ATE
border border TS BP 20
F IVE-SECT ION HEAD F IVE—SECT ION HEAD PEDESTRIAN HYBRID FILE: t5-Dp-20.dgn one TxDOT ]cxxTxDOT[om TxDOT [cxxTxOOT
©71xD0T  June 2020 CONT |sECT J08 HIGHWAY
HORIZONTAL OR VERTICAL CLUSTER BEACON REVISIONS sa61 | 43| o0 1610, etc.
L.::l l:l DIST COUNTY SHEET NQ.
== HOU HARRIS, etc. 73
Lu
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

» Remove portion of
lip on lower mast

( /crm clomps

[ |
== | =0
%" | 2"

No warranty of any

T assumes no responsibility for the conver-

¢ 'Y2" @ holes Y% * 1
13NC topped
threads

‘3/8"

Tng

5" Approx.

#Smooth Iip \\\\\

4"
5" Approx.

POLE SIMPLEX DETAILS

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

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

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

OTHER MATERIALS:

1. Pole simplex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR10Z1. ASTM A576 must be
suitable for forging and also meet minimum tensile of 65ksi, minimum yield of 35ksi, and g
minimum elongation of 22 percent in 2 inches.

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

3. Nylon insert locknuts shal! conform to ASTM AS63.

GENERAL NOTES:

1. Moterials and fabrication shall be in accordance with Standard Sheet "MA-C" and with
the details, dimensions, ond weld procedures shown herein. Weid references call for
preapproved weld procedures which the Fabricator must obtain prior to fabrication.
In the absence of specified fabrication tolerances, dimensions shall be within the
tolerances generally obtainable in normal fabrication practice.

2. All parts shall be galvanized after fabrication in accordance with [tem 445, "Galvanizing”.
The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
galvanizing process.

3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, Y2in. X t/4in. and
2 iock washers. The bolts and lock washers shall be secured to the clomp with the other
hardware items. The Fabricator shall ship clamp assembly together in a single package,
including al!l bolts, nuts, and washers required for the clamp and simplex fitting.

4. Design conforms to 1994 AASHTO "Standard Specifications for Structural Supports
for Highway Signs, Luminagires, and Traffic Signals” and interim revisions thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust foctor. Clamps are designed to support a 60 Ib.
tuminagire having on effective projected area (actual area times drag coefficient) of
1.6 sq.ft.,12 ff. maximum aorm length.

5. Each assembly shall consist of one upper piece simplex fitting having o smooth 1ip ond one
lower piece simplex fitting with the 1ip removed.

6. Approximately 2 in. diometer hole in upper mast orm clomp.

Clamp € Y4" x 6"
A572 GR50 or
3g x 7" A36

¢ 's" dic x 6" (6 eq,) A307 bolts
2 @ 4" c¢c-c each section
for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
lock washer per bolt)

12"

PROJECTION

LA-3
(Typ. both
gussets)

A
‘\\\\\‘\\\\\\ Plate gusset,
7 Gage A36,

2 req'd

CLAMP DETAIL e

DATE:
FILE:

For 8.9 - 12 inch diometer Signal Poles
(Two req’d for ecach mast orm)

i%gknmmemMde7hmwwmmm

Traffic Operations Division

CLAMP ON
FITTING ASSEMBLY FOR
LUMINAIRE MAST ARM

CFA-12

© 1x00T Nt KAB cxs RES | ow FON Jexs ca
. REVISIONS CONT |SECT Jo8 HIGHRAY
112 6461 | 43 001 1-610, etc.
1St COUNTY SHEET HO.
HOU HARRIS, etc. 4
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1 Q
AL @ € Pole - GENERAL NOTES:
[olf TR - H
| _ . . . ,
:gi'-’ F Nominal Arm Length - Lg (50" TO 65°) Handhole Nominal Arm Length - L¢ (44" Max) ) Design conforms to 1994 AASHTO Standard Specifications for Structurgl Supports for
0 0= See “Tenon Detail” See Sheet 2 of 5 Highway Signs, Luminaires, and Traffic Signals ond Interim §pecificoﬂons ;?ere?o.
»e P . - Detail D, E " N - Design Wind Speed can be either 100 mph or 80 mph plus @ 1.3 gust factor. clamp-on
*&f§ / See "Slip Joint Detail 90°, For G l 50° See “"Tenon Detail traffic signal is required, designs are based on on arm included angle of 90 degrees
8‘6: o @ \ or more. Angles of less than approximately 75 degrees will require a special design,
L.
w C \ H
gx‘l 5'39 X B ,\ Poles are designed to support one 8‘-0" luminaire arm, two 9'-0" internal Iy_ligtjfed
253 street name (ILSN) signs and two traffic signal arms with |imited length combinations.
]
:_':é?.’ 1°-6" Each arm with its related attachment is shown below
Qowwv
<& Mast orm .
8§§ Bt 14-05 box Conmect fon- Arm Equivatent DL (B | wL ePAGD®
wls Note: The arm shall be faobricated straight with connect ion- See Sheet * Note: The arm shali be fabricated 8’ Lumingire Armj lLumingire 60 Ibs 1.6 sq ft
© 4 of 5
Sou the unioad rise measured as shown. See Sheet with o 20" or greater radius 9’ ILSN Arm Sign 85 Ibs 11.5 sq ft
Lco 3 of 5 within 8’ of the base so as "
28 i ' = . 10 produce the unloaded rise 0’ to 65’ Signal Loads
gg’—; Min. Rodius = 20 megsured as shown. Fixed Mount Arm 310 ibs 52 sq ft
LW
[TEOR ] ’ .
QoL Up to 44 Signal Loads
-5545 Clomp-on Arm 180 ibs 32.4 sq 4
529 FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED) - ) -
o & — —— B e ee—— @Equivolenf dgcd Iocd‘plus horizonta!l wind Iocg applied at the end of arm except
%sg @See Sheet 3 of 5 for Arm Rise @See Sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centeriine of the pole.
§'§\5 Luminaire Arm - ond Clomp-on Arm Details @Effecfive projected area loctual area times drag coefficient) for the application
A See Sheet "Lum-A" of horizontal wind load.
oy T
2%, See Sheet 2 of 5 Except as noted in Sheet | thru § of 5, other details not covered shall refer to
o8h -Detail A Standard Sheet "MA-D" for pole details, “LUM-A" for luminagire arm and connection
gg§ details, "SNS* for internally lighted street name sign details, and "TS-FD" for anchor
558 bolt ond foundation details.
>a Dig +
Sxa . See & . Fobrication shall be in accordance with Item 686, "Troffic Signal Pole Assemblies
wsfé ILSN Arm Connection - See Sheet 4 of 5 Nom Arm Lgth i ghgifs o ILSN Arm Connection - See Sheet 4 of 5 (Steel)" ond with the details, dimensions, ond weld procedures shown herein.
- . _ (8°) . T . - Weld references call for preapproved weld procedures which the Fabricator must
E:c:’f-’ Nominal Arm Length Lg ge;S'c‘: o ].._ . r:aommcl Arm Length Le obtain prior to fabricotion. Material, fabricaotion tolerances, and §hipping practices
3o A A A See £ é;gff\r'ggvg' ggéi?rm shall ciso meet the requirements of this sheet and Item 686, "Traffic Signal Pole
§35 3* -0tBracket 3¢ -0tBracket 3’ -gtBracket 3'-0 S'S"S‘SEU : : ' £ R Bracket |3’ -0° Assemblies (Steel)”.
o] Assemdly EL Paso st 8 o - Unless otherwise noted, all parts shall be gaivanized in accordance with
276 D e e o SR _ = ﬁb I+em 445, “"Galvonizing" after fabrication.
£gu X ; -l = —
«9F ®J ] @X Traffic Signal .12 7 b Deviations from the details ond dimensions shown herein require submission of shop
5EF L Arm See Above || = Qe ) |2 drawings in accordance with the Item 441, “Steel Structures”. Alternate designs
Loy 3 |8 Detail : S . % : Weather Head 5 o are not acceptable.
E = |- | 23 = < Y (Suppl ied = |©
s bg s . @ W 5 2 . by others) bg @ Instal lation of damping plate for the long mast arm is not recommended.
b—;.&; ' hoag — pood 1 -
nZ|Z ® Threaded Coup! ing for | 9 N l; § { nZ|E Provision of the bracket assembly used to support the traffic signal heads shall be
& T2 CGB Connector 1 = P 4 B I Tol| 8 under the direction of the Engineer for approval.
ul c! e See "ARM COUPLING DETAIL™ s c'|E
S ; l [ N E
= s~|0 Sheet 4 of § B ® s~|0
= " lw Y . " P w
: it See sh MA-D" oy b 2 | 8
- N - ee eet "MA-D"—m . . . =
e n e n
Dg / c
2 Crown of Road N -a | Crown of Rood 2
NN NN N N SN NN NN NN N NN N N e NN N N NS SN U NN NN
CTOTVANARZ AT V/X\YA\\Y//&\%X)\\YA\\Y/)\ m me ALY AVNVARVANZAN AR
ANZA
Foundotion “/A\Y N O\ \
See Sheet /)\ /A\V/\ A‘\V// F . Design also conforms to NCHRP Report 412 for
3 0f 5 @18’ -0" wo ol § Sg;‘”gggégn fatigue resistance except that there are no
- w/0 clamp-on arm L¢ stiffeners at the base plate. TxDOT is conducting
18°-9" w/ clamp-on arm Lc 3 of 5 tests to determine if stiffeners at the base
plaote will or will not result in optimal
performance; depending upon the results of
ELEVATION _STRUCTURE ASSEMBLY ELEVATION P SosTo. poles may Heed o refrotit fo ensure
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.

TABLE OF DIMENSIONS "A~

Arm  Length 24 28' | 32 36" 1 40 44' | 50° 55 | 60’ 65°
Arm Type I1 10’ 1] 12 137
Arm Type ITT 10/ 11|12 12 .239" thickness is permissible
Arm Type IV 12° |1 12' 12° 112’ for Tip Section
A M Y ] T a0 Min Lap
(S 0" Min) =3 77 07 (Max) equals 1.5 ?’ Texas Department of Transportatlon
2 sen 20" £ 1 1.0 Trafflc Operations Divislon
" c .
40 pi
pipe End Piote 3/8 " thick min. :.‘7:‘__._ ) TRAFF lC SlGNAL
r___i-__’ /_ shape to match orm - SUPPORT STRUCTURES
N Note: A slip joint is - w H
o pa— Pl Qi ionolesong LONG MAST ARM ASSEMBLY
"EL e e X ?g;gg;d g;ﬁgfzqi;njoinf Tack weld nut to thread (50 TO 65 FT)
o~ . . F
shall be mode in the B e Somogad (80 AND 100 MPH WIND ZONE)
MA-3 shop, but moy be match galvonizing in accordance LMA (1) -1 2
Yo ‘é‘?gggger?g?egt"pped with Item 445, "Galvenizing”. Sheet 1 of 5
©Tx00T July 2000 R R R
IP OINT D TAI (F I ED m NT ARM) 00 REVISIONS CONT |SECT JOS HIGHNAY
o TENON DETAIL SL J E L X U iz 6461 | 43 001 1-610etc.
::'3 [:1}43 COUNTY SHEET NO.
ac HOU HARng‘efc. 75

131A
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MATERIALS
Tab and . LAS Gr.50 Class 2,
slot Ring, %" x 2 ASTM AS95 Cr.A, AS88, A1008 HSLAS Gr.
& Class 2, A572
A-36 MOD 50 R onay enafrs(T] A1011 HSLAS Gr.50 ,
/BOCK plate % Polygonal Shaftslly - 41011 S8 Gr.50
8 X Yo" x 1°-6 %"
258 Brool Sitin w1050 o ASTM A36, A588, or A572 Gr.50
.5 @ + where
55 \ / :;22* strip Plates @D ASTM A325, or A449 excep noted
58= See "Detail F" for i‘\ s Connection Boits
reE Zinc die cast or alternote Pole Cap -5 T ' . in Bolts ASTM A325
ot MD B + 600 volt Pin Bo
r Galv. Metal 12 circui Gr.B, A501, 50
§ & Alum. or Gg f3 D30 V" ssion Type HD ASTM AS53 Gr.B, 50, A1011 HSLAS-F Gr.
tso Cop with min. © %" dia Hook for — e MD- 4 Serminal block Pipe(d A1008 HSLAS-F Gr.50,
§<c set screws hanging wire Pole L ++ (g req’ d) A teel or stainless steel
ol dhole Yax Y ] crews Galvonized stee
gt ¢ Fro »8-32 [T Phil. Pan HD. s ' Misc. Horaware | of oo moted
-0 @ Frome mtg. holes #8-32 x 1 Y4 . - | HSLAS-F,
oL fo? optional seif-tap Type “F", A1011 HSLAS, A1008 HSLAS-F, A101 nsLA
A I~
223 L 6 circuit \§ 27" sfoimes)s steel @ ASTM AS72.SSA‘°38h23:ArS,';gher yield strengths but shall not
g ¢lome g ##- B3% Min. terminal {4 req’'d r A0 mo indicated.
.gég & B Penetration b lock 9 B ?ess elongation than the grade indi N
8oy fnoire Arm | - inimum elongati
5 Luminaire 11 also have a mini e .
- . . al
B, " DETAIL H "o o ctscrance TN 52 0L G o e
28 inaire hole for cop 18 percent tipulated u
3 AIL A gg:b:gn;‘-’sg / ground connector thickness in excess °fv§3?§g ihépmoferiol meets qli -ifr:er
'Y DET block (see ~ will be occeofob*en‘:?om the requirements of this item,
gov le with lumingire) notes 3 & 4) S~ . A1011 SS requireme
o e % (for po ‘o
a0 0 . .
tep Zinc die cast o
P Galv. Metal i1 OE" for
5 hreaded Strap  xyum. or : See Detai . i
8.8 %" dia Hook ;{s of 1 RMING cop with min. of 3 alternate Pole Caop Tab ond__ ™ hote gpen?ﬂg v
xX L (] A . ews o
FSy for henging vire e 4+ ai Hoox for Burnay sKc2212113, .
2 J PRR A Bodtie e or avproves ciuel. i
Hondho 1 b . .
£ D A _ ACCESS COMPARTMENT + Wi|1"occept 4-28, el e
o _u ;{G 3/« dia bol+ ———-——-—-——-——-—-——A-;ess h
2% : 8 — e | .
8§§ o or screw | —— Back plo:e Compar tment 7Y Split lockwasher, Slot % "] :E:,(: l\-——See Detail J
£ . . D 20. 25 Y ," stainless 7w
E’ém A 1 Clomp-on arm —_< ,L D18.5 or i —‘—“/ —— -— Yy 1+/4 ?\ | vD-4
- - for ILSN. 1 “ P]OA" . gt B %" **
abt - I fs See "Detail A —-'4" dia w |4 alm +, " - 13NC & .
R el e . for regsler N2 < A = L - Top 1 g0 7,
vbo H o N = Pole Cap & Nut - %s x ¥ " out 5 657 Min
LY ] e s . }.on
25 3 4 SECTION B Penetrati
- B e Y-y ALL o 1 oe 05 s
“ - e am—— . .
. - - Opening for acces ompartment itself.
mgg EQ-E;-a=A=ILmﬂ =SEQI“JWQ.§==M ..D_.E_I—.___ CONNECTOR '/:inch wider than the access comp
Egm g g (If ILSN applied) %" dia Hlo)OK i
= .ot iona " " "
GEE A ottonains foptie Fixed mount arm G to st =D . Yool T g
22% . nt orm y, [ See Detail H for /8" t0 el y |/4 N R’.‘ :L—— 1% i‘i?” IMENT NOTES: tie. snall be o peor|
:‘35 Yo ¢ fed mou : / Handnole Weld et | ’/-é%r C“'IC’?' o~ o "B‘g’r‘gigg ACCTESS Cer sﬁgn be one piece f°”“e‘fj frg:pggzrglgg f"lgl,’sh suni igh; ?Tdfi’r
2ol . r Z e L . t . 1 he cov itable for nd sha
X0 See Detail H fo WO hd hanging . wire and . d shall be sui A rew latches a
p olor, an th two sc rews
= 4" x d Hondnole Weld ndhole cover N wire and J-Bolt groze;e weather. Cover shal | '°*°hr::,+e a rainproof seal. L°*°“,s§f
& '— ¢ 011? D er At ?‘2’ min - 6 \ J-Bolt attechment ezdhﬂy +o the enclosure ring to Ckef head screws with tamper pro
w + 6" 1.0, 3 Handhole covi . [¢] . \ + tigl - inless flat soc
= Handhole il 12g min. | %" dio bol+ ) : attachmen L . shall be 1/4-20 stai .
< z . . 8 s il ] feature. le o separate kit
] Q 3%" dia boit -~ or screw | : : | r shall provide with each po el'es Boo tarminal
z 5 e or screw Handhole Frame- +t — — - A 2. The pole mnufcc;:rgover with two lofching oﬁem?c:,r hars XSS
a 3 ) ( = Hc?dholezf-'r_dne- 5 R %" x 2 min. > i /il * ] consist ‘(agrg:gog #985GP12CU or cpgro\{egoﬁqggod. screws, and one ground
. ) " x 2 min. - 1 z strips : e inless stee $-5). .
T ) R % o < self tapping type “F T?EO'Burndy KC22412T13, or I!scgfé{?‘s h the field.
+ ™ € of 4"x - ® I connector (Blgckb?rgon*récmr shall insfall the kit i
‘ S;néf"g"e Clomp-on arm Bottom of ‘ " [ fhe frefrie signo losure back plate shall be Zgr
: nclo
? Clamp-on arm - Base Plate /AN | - ! 3. The screw hole spocnngfo:mmgles?rips' one Marathon #985GP06
i A \&/ i ‘ * two Morathon ®385GP12 terminal sirips, one Marathon :
~ o w g Bottom of \_b terminal strip, ond o
: A Y, : 2" dia threaded Jo Plote ittelfuse *L60030M-2C, or
- R s Bose | one Bussmann #BM6032B, Li les where luminaires are
+t 3 " di ded + arm 4. Install o fuse block for po
2" dia threade dual most o TA I L F Ferraz-Shawmut #30352 fu
: | = coupling - 2 per gssembly DE - ILSN to be instaolied.
o +1 dual mast arm ETAIL E L {for 19.5° pole with no
K TAIL D assembly 2_._......___. (for 20.25° pole with no ILSN sign and no luminaire,
2 © _D"E—""—"'— 24’ pole with ILSN sign and no sign and no “—m'n)o‘re' single mast arm)
’ . ith Iuminaire (for 24 single or dual mast arm) dua! mast arm missible 2nd
e (for 30 00‘95‘:‘ sign uminatres pe; itudinal seam weld, S ment of Transportation
I
= and IL :(8)0? opposite to st [ Texas Depart ”
% % % % MD-2 seom weld Trafflc Operations Division
i " 'c
Accecszf’rmenf %{oz\j\:egrm Ehrgéged SUPPORT STRUCTUREBSLY
§ o e D > aio Conpling ONG MAST ARM ASSEM
' Thick threaded ~ NPSL L 5 FT)
~ b 27" Bolt cogpl:?g threads (50 TOMgH WIND ZONE)
"’ B auot m 00
Circle dual mast (80 AND 1 12
: orm Pole LMA (2)
=N —\‘r MD"@ assembly TA[L Shee'f 2 O'F 5 l lKJSY
| o+ le— € Clamp-on P [ec ane Jow: tes CKs
~ ~ 2 ¥ x5 " Arm POLE COUPL ING DE ©wa“::,s;[z"§ooo T — IGHWAY
bt A - e R
¥ 34+ 1ot SECTION A-A w0 w45 rorotion - 461 |43 ng:" biete..
i i i ° s o1sT
ted within . d
. . eld must be orien LA netration required, HARRIS, otc. %
. ter 21 @ Longitudinal seom*xe fixed mount arm. 60% min pe wald HOU i
poe clome PLATE each side) along th hin 6" of circumferential base
BASE 100% penetration withi T
Bottom of >18]
e Bose Plote  pOLE ELEVATION
ig
e
[=3 TR
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258 ;ixeg ROUND POLES(13) Foundaton
i ther side to . . . oun oundatio
fér ws?idde oGusesefs !P lecfe . Provide Detail shoyn in Arm L f Da ng.sorDzo.zs Doy D30 @mk Type
oee . % 1" ! o SECTION F-F or equivalent BT — — T —
28 - 2 optiong! drainage holes I 8 . . 100% complete joint Ty
§+& a” Dia inside box ————— II s A —1Top Gusset Plate & Fa© PL penetration weld )220 210 18.2 17.6 | 16.8 .3125 48-A
Lo X ] <. from both sides. >3- 607, 65
L 1 =
: >'§ é';ni‘ffener \/FRe inf I « S v
oF3 Stiffener | —3%" dia Hook X \ —— fﬁéﬁﬁf ROUND ARMS (13)
g T ———— .= = — (optional) . D ()
:-93 l:l, st _/5/8 /7|——_—_“ ’ Y 4" Min ._A.EL:‘PLF Ly D'I .2 ()1' Rise
ez Arm Mounting Plate —* N} LN ¢ . "”‘L—" . : ft. it . 10
S0 Reinf ¢ B 4 Y, 3 - 3
a R A Ne ; . ox 50 49 18.5 | 1.7 | .3125
8w§ : Pole Mounting Plate " ; Stiffener : - -
Pt o == ~3 1" Radius Slot S 55 54 18.5 | 11.0 | .3125 | 3'- 7
Sey & > “.hAT N (/4"(%)?: s'cﬁs}\ \c/‘-’ - REINFORCING STIFFENER 60 59 18.5 | 10.3 | .3125 | 3'-11"
& “ = 3 .
o Hn in P . Only 4" tength ot tip of Arm Stiffener requires 3 T A
ogf & Most Arm 1 \/ h,@—-[7—<°|e i T'y?:. - PN a complete joint penetration weld. Smooth weld 65 64 18:5 9:8 3125 a4
ES% | & % 20 4" 2" radius to connect Stiffener. Only a fillet weld
FEL: & ______ [~ — : '““_i‘ f + | is required for the remaining weld length. De = Pole Base 0.D. L.
3:: 2 Yo" Dia 7 ;_—j;"'— L D — \v - T 1 Dis.s = Pole Top O0.D. with no Lumlno;re
=T i ] B = _ "y n and no ILSN (single mast orm)
S%¢ hote in PL a j / S:giec“sse* w %" Plote DETAIL K Dzo0.25= Pole Top 0.D. with no Lumingire
el N ] ; . and no ILSN (dugl mast arm
Xeg : e ~ Dza = Pole Top 0.D. with ILSN
28 = . ! \‘&Boﬁom Gusset o w/out_Lumingire. L
-1 PN Weld other side to : Plate € 4 N ~ Dso = Pole Top 0.D. with Luminaire
Bg_w— Side Gusset Plate % | £ :dhglg 1I.D. / 33 D = Arm gcseoobo.
oy anan . c Dz = Arm End 0.D.
~5° required if Yo" } o L1 = Shaft Length
a 4 A
T . € rPole % ILSN or * Lf = Fixed Arm Length
8§8 @Deburr holes and offset ‘Uﬂmﬂl*l’? o %
ces as shown for drainage . . . . arm appiie ARM STIFFENER . . .
23* or wire access 2- ¥2" dic optional drainage holes. e s E Thickness shown is minimum, thicker moterials
oL 3" Min, clear distance from the (Cut to match arm inclingtion and taper) : may be used.
:é‘g edge of adjacent 4" dia hole @ ) ]
~.° BU[LT-UP Box CONNECT ION Shaft profile 16-sided or 18-sided is considered
L .
voe +o be equivalent to round section.
L+
o
Y-V
COL
6806 28" 2"
= X L It L.
0~ C =1 " L
2 2 Ya" thick Min.
0 2 4
280 Circular Steel Heavy Hex 5 ¢4 GENERAL NOTES:
L . .
+ou ¥ 2?;%2;;‘_”9 Top Template Washers Mast Arm Built-up Box Conmnection: For the welded arm-to-pole
5EF %o x Yo ; per connection as a build-up box configuration illustrated here
g s1 omge . c : Anchor Bolt is on example only, fabricators are required to submit a shop
g-° H See Detalfl "K Y4" Side = 2 SECT ION F ‘F drawing of box connection for approval. The drawing shall
2§ Gusset . . : specify the details of eoch box element, welds of arm-to-pole
2'2'5 0 Optional weld spiice 3 ] connection, arm-to-plate socket connection, and arm rise
" f \ G si 1 N 8 d creation. Specify the proper location of drain holes along
Side Gusse 0 | /! T
J‘l n% /' - o £ the pole. 2 2" dia hole in the pole moun*hnfg plate and
e e — D — w 1 8 . ey
- £le L N L 4" dia hole in the pole need to be aligned for wiring access
S E % - = [ =g . - . Steel Template with : or drainoge. Arm stiffeners cut to match arm inclination ond
< 5 / e \\‘ 'é' al- ] holesb%ﬁ; g(eo*ir | taper shal!l also be inciuded.
3 L—%‘“ c i@ than bo iometer .
E o Ne—7 % 5 5 - 1k Type 2 The deviation from flc}} for either arm or polc—:;‘lmolum‘m*gh
o I " Di p olc - plate shall not exceed ¥ in., which is measured along the
—\ Bk —— = — :Jf g;gfr&%le — 7 3 g ] - center of mounting plate to o radial distance of 13.5 in.
IR Gusset plate : Q 5 The deformed-from-fiat connection between arm and pole
b A ‘ o mounting plotes shall not be allowed if the center of both
% . mount ing plates cannot contact directly.
& ot 1ad*h . .
— = . . G e . Fixed mount details are used for single mast grm assembl!ies
vaiihh -(: %" thick Min, ) 2 Sides . ond for the first arm on dual mast arm ossemblies.
v e . Circular Steel (Typ) Boit Circle
Arm / Pad ¥, pL Bottom Template Diometer
R — — /]
: Stiffener - ————— NUT_ANCHOR ! ANCHOR BOLT & TEMPLATE SIZE
- (TYPE 2) TEMPLATE DETAIL —
- 100% H Length Top Bottom Bolt R2 R1
1 2’ -5" penetration ANCHOR BOLT ASSEMBLY bio T | hreaa | Thread | circle
| SECTION C-C TR BT ore T T o e
Arm Stiffener FOUNDATION DESIGN TABLE 2 Y 5-2 10 (A 27 1e" | 1
‘Vs REINFORCING DRILLED SHAFT_LENGIH-ft ANCHOR B&T DESIGN FOUNDATION FMin dimension given, longer bolts are acceptable.
FDN DRILLED STEEL 16), 17, (18 14 DESIGN
TYPE SHAFT TEXAS CONE PENETROMETER| ANCHOR Fy BOLT ANCHOR LOAD TYPICAL APPLICATION
DIA VERT SPIRAL blows/ft BOLT (kei) | CIR TYPE MOMENT[SHEAR
BARS | & PITCH] 7o 15 40 DIA DIA K-ft | Kips Texas Department of Transportation
/2" Di . 50 to 65’ y fons Division
éoéﬁecz';%n 48-A | 48" |20 =9 |#4 ot 6" | 21,9 | 19.5 | 147 | 2" | 55 |27 2 | 490 | 10 | Mast arm assembly. Troffic Gperations Divi \
Bolts
n SEE SHEET “TS-FD" FOR ADDITIONAL DETAILS. gSAF§ lg‘rglg¥ kES
\
~ Ancnor bolt design develops the foundation capacity given under SU OR U U
A Foundation Design Loods. LONG MAST ARM ASSEMBLY
— Arm
/ Mounting @Foundoﬁon Design Loads are the allowable moments and shears at (50 TO 65 FT)
Plate the base of the structure. (80 AND IOO MPH WIND ZONE)
Field Penetrometer readings at o depth of approximately 3 to 5 feet may be
used to adjust shaft tengths. Sheet 3 of 5 LMA (3) - ] 2
2% pL \ If rock is encountered, the Drilled Shaft shall extend a minimum of two ©Tx00T July 2000 s JSY Joxs are Jow: 106 [exs asv
Mast Arm diometers into solid rock. -~ v P P — o
[ SECT ION D-D Decimol lengths in Design Table are to allow interpolation for other 12 6461 | 43 001 1-610, etc.
W penetrometer values. Round to nearest foot for entry into Summary Table. o1sT COUNTY SHEET KO.
2o HOU HARRIS, etc. 77
Qu. 15310
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1 '/2 " Mox

Dio os
required

¢ Pin bolt, i}“
pipe and hoie

¥." Dia Sch 80
Pipe (Typ)

No warranty of any

T assumes no responsibility for the conver-

(Typ)

Tng

Yo" thick
strap B
3rd Pin
boit where
required

Vz" Dia

——&

stiffen

A
L2t 2,

%" Dio
pin bolts
(Typ)

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

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

kind is made by TxDOT for any purpose whotsoever.

I

CLAMP-ON CONNECTION

g Conne:
—¢ Pole heavy
ELEVATION and 2

(Mast Arm or
LSN Arm to pole)

DISCLAIMER:

.179" thickness is
for Tip Section

_6°-0" (Min)~11

permissible

¥

drginage hotle

1 Y2" Dio
threaded coupling
(Mast Arm)
or ¥:" Dia
threaded coup!ing
(ILSN Arm)

Arm

Typ

Yo" thick

er B

pase 0.D.

'/2" thick

ction bolt with
hex nut,
t+ washers

lock washers.

## = 85% Min.
enetration

- Min Lap
0" (Max equals 1.5
g+ times female

I.D.

Note: A slip joint is
permissible for arms
40’ and greater in
length, The siip joint
shal! be made in the
shop, but may be match
marked and shipped
disassembled.

L 4 - %" Dio holes and

1- %" Dia galv A307 bolt.
Tack weld nut to thread
projection ofter making

joint. Repair domaged

galvanizing in accordance

with Item 445,

“"Galvonizing™.

SLIP JOINT DETAIL (CLAMP-ON ARM)

g(f)“/fa?ns[;gzg“ll'rg:?on ©TxD0T November 2000 o UK Jeks cre Jow Fon [exs em

100% penetration within 6" ~nm REVISIONS CoNT | sect 08 HIGHNAY
o of circumferential base welds. " 6461 |43 0ot 1-610,etc.
: i DIsT COUNTY SHEET NO.
ouw HOU HARRIS, etc. 18

80 MPH WIND CLAMP-ON ARM CONNECTION
C | amp-on ROUND ARMS POLYGONAL ARMS ILSN Arm Size 1 Conn. %" Dia.
Arm LC [ D, D2 fhqu) Rise L, D, D, fhk@ Rise Sch 40 Thick A F Bolts Pin Bolts
t. t. in. in. in. ‘ ft. in in. in ! pipe Dig| 'M'C Dia No.
20 19,1 6.5 3.8 L1179 17-9” 19,1 7.0 3.5 L1719 1’ -8" . Tn. . . . ea
24 23.1 7.5 4,3 .179 1 -10" 23.1 7.5 3.5 179 1-9" 3 216 10 P Y 2
28 27.1 8.0 4,2 L 179 111" 27.1 8.0 3.5 179 1 -10" e eSS -
T w Y . 4 Conn. 5" Dia.
32 31.0 9.0 4.7 L1789 2" -1 31.0 9.0 3.5 .179 2°-0 Mast Arm Size N . Bolts Pt Bolis
36 35,0 9.5 4.6 L 179 2'-4" 35.0 10.0 3.5 L 179 2" -1 . - "
- Bose Dia| Thick Dig No.
40 39.0 9.5 4.1 .239 2'-8" 39.0 9.5 3.5 .239 2°-3 - - . . -
23.0 10,0 21 239 PO R 43.0 0.0 3.5 339 > 6" 128 in, mn. N, in, ea
a4 . . . . . : - 6.5 179 12 6 1 2
100 MPH WIND 7.5 <179 14 8 ! 2
C | amp-on ROUND ARMS POLYGONAL ARMS 8.0 179 14 8 1 2
Arm Le| |, D, D2 thk (1 2) Rise L, D, D, +hik (12) nice 9.0 179 16 10 1. 2
ft. 1. in. in. in. ft. in. in. in. 9.5 L1798 18 12 1Y% 3
20 19,1 8.0 5.3 .179 17-8" 19,1 8.0 3.5 L179 19-7" 9.5 . 239 18 12 14 3
24 23.1 9.0 5.8 L179 1°-9" 23.1 9,0 3.5 L1179 1°-8" 10.0 .239 18 12 v Y4 3
28 27,1 9.5 5.7 L1179 1 -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 OSTE 31.0 8.5 3.5 .239 1’ -10" 11.0 . 239 18 12 1 Y4 3
36 35.0 10.0 5.1 .239 2'-0" 35.0 10.0 3.5 . 239 SRR 11.5 .239 18 12 1 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 1.5 4,0 .239 2 -3"
D1 Arm Base O.D. Thickness shown is minimum, thicker materiais
D2 = Arm End 0.D. may be used.

.1 = Shaft Length
= Clamp-on Arm Length

Sl Gin-2
12" Dia ——J Y l/

Threaded
Coupling

ARM COUPLING DETAIL

Stainiess steel bands tor Cables)
and cast bracket as in "Astro-Brac®,
"Sky Bracket" or “Easy Bracket" with
1 Yo" Dia Threaded Coupling.

BRACKET ASSEMBLY

¥
¥a" mo-—-———J/

Threaded
Coupling

ILSN ARM COUPLING DETAIL

ARM WELD DETAIL

Longituding! Seom Weld must be
oriented within the lower 90°

GENERAL NOTES:

Clomp-on detoils are used for the second orm on
dual mast arm assemblies or ILSN arm support. For
a clamp-on mast arm, a maximum 1 3" wide vertical
slotted hole may be cut in the front clomp plate
to facilitote drainage during galvanizing. The siot
shal |l be centered behind the arm and shall be no
longer than the arm diometer minus 1", For an ILSN
orm, a 1 2" dicmeter hole shall be cut in the front
clomp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access after aorm 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
clomp-on arms under design wind forces. Pin bolts
shall be ASTM A325 with threads excluded from the
shear plane. Pin bolt and ¥ " diometer pipe shall
have ¥ " diameter hoies for a 4" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
a ¥, diometer hole for each pin bolt. An ' " diometer
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

Trafflc Operatlons Divislon

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

(80 AND 100 MPH WIND ZONE)

Sheet 4 of 5§ LMA(4) '12

13|Dl
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67 Shipping Parts List Shipping Parts List
k3 Ship each pole with the following ottached: enigrged hand hole, pole cap, fixed arm connection Traffic Signal Arms (Fixed Mount} (1 per polie)
8.5 bolts and washers, ond ony dditional hardware listed in the table. Ship each orm with listed equipment attached Luminaire Arms (1_per 30' pole!
§:~§ Nomingl 30" Poles with Luminaire 24’ Poles with ILSN 19.50" (Single Mast Arm) Nominal Type IV Arm (4 Signals) Nomina! Arm Length Quontity
83 Arm See note above plus: one (or See note above plus 20.25" (Dual Most Arm) Arm 3 Brocket Assembly 8" Arm
BY Length two if ILSN ottached) smail one small hond hole  [Poles with no Lumingire ond no ILSN Length ond 4 C6B Connectors
3§§ hond hole, clamp-on simplex See note above ft. Designation Quontity ILSN Arm (Mox. 2 per pole) Ship with
Sat Single Mast Arm 50 501V clamps, bolts ond washers
8o Lf ft. Designation Quontity Designation Quontity Designation Quontity 55 551V Nominal Arm Length Quontity
£, 50 50L 505 50 60 601V 7 Arm
28 55 55L 555 55 65 651V 9" Arm
60 60L 60S 60
§§§ 65 65L 655 65 Traffic Signal Arms (80 MPH Clomp-On Mount) (1 per pole) Ship eoch orm with listed equipment attached
uZt Dual Mast Arm Type I Arm (1 Signal) Type [1 Arm (2 Signals) Type 111 Arm (3 Signals)
gcé Lf | Le Nominal | 2 CGB connector ond 1 clomp | Brocket Assembly ond 3 2 Bracket Assembly ond 4
A ft. | ft. | Designation Quontity Designation Quantity Designation Quontity Arm w/bolts and washers CGB connectors, ond 1 clamp CGB connectors, and 1 clamp
gev 5 |20 5020L 50205 5020 Length w/bolts ond woshers w/bolts and washers
25, 24 5024L 50245 5024 ft. Designation Quontity Designation Quontity Designation Quontity
§§§ 28 50281 50285 5028 20 201-80
£L8 32 5032L 50325 5032 A 241-80 2411-80
8% 36 5036L 50365 5036 28 281-80 2811-80
=5% 40 50401 50405 5040 32 3211-80 32111-80
gée 44 5044L 50445 5044 36 3611-80 36111-80
25t 5 | 20 5520L 55205 5520 40 40111-80
1 24 55241 55245 5524 44 44111-80
28% 28 5528L 55285 5528
;g-g 32 5532L 55325 5532 Traoffic Signal Arms (100 MPH Clomp-On Mount) (1 per pole) Ship eoch arm with listed equipment attached
ol 36 5536L 55365 5536 Type | Arm {1 Signg!) Type Il Arm (2 Signals) Type 111 Arm (3 Signals)
50 40 5540L 55405 5540 Nominal | 2 CGB connector ond 1 claomp 1 Brocket Assembly ond 3 2 Bracket Assembly ond 4
gse 44 5544 55445 5544 Arm w/bolts ond washers CGB connectors, ond 1 clamp CGB connectors, ond 1 clomp
. 60 | 20 6020L 60205 6020
§ 24 60241 6024S 6024 ft. Designation Quontity Designation Quontity Designation Quontity
3 28 6028L 60285 6028 20 201-100
Z 32 6032L 60325 6032 24 241-100 2411100
36 6036L 60365 0036 28 281-100 2811-100
40 6040L 60405 6040 32 3211-100 32111-100
44 6044L 6044S 6044 36 3611-100 36111-100
65 | 20 6520L 65205 6520 40 40111-100
24 65241 65245 6524 44 44111-100
28 6528L 65285 6528
32 65321 65325 6532 Anchor Bolt Assemblies (1 per pole) Each onchor bolt assembiy consists of the following: Top
36 6536L 65365 6536 Anchor Anchor ond boitom templotes, 4 onchor bolts, 8 nuts, 8 flot
40 6540L 65405 6540 Bolt Bolt woshers ond 4 nut onchor devices (fype 2)
44 6544L 65445 6544 Digmeter Length Quontity per Stondard Drowing “TS-FD",
212" 5 - 3 Tempigtes moy be removed for shipment.
Foundgtion Summary Table #
Location Avg. N No. |Drill Shaft sus Notes
ldent, Blow/ft. | Each | Length (feet) Abbreviations
48-A s« Foundations may be listed seporately Lf= Fixed Arm Length
or grouped occording to similarity of location L= Clam-on Arm 7" Texas Department of Transportation
ond type. Quontities are for the Controctor’s Length (44 Mox.)
information only. LONG MAST
sax  Decimal lengths in Design Table are to ollow
interpolation for other penetrometer values. ARM ASSEMBLY
Round fo neorest foot for entry into Summory
Table. PARTS LIST
LMA(5)-12
Sheet 5 of 5
(© TxD0T November 2000 Nt K [ex: o Jows Fon Jox cau
N Total Drill Shoff Lengih s s 6 o Tt
EE HOU HARRISi:_& 79
RELLS!
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REFLECTOR UNIT SIZES FOR DELINEATORS
DELINEATORS D & OM DESCRIPTIVE CODES
AND OBJECT MARKERS
SIZE 1 SIZE 2 SIZE 3 SIZE 4 SINGLE DOUBLE INSTL DEL ASSM (D-XX)SZ x (XXXX}XXX(\X_XJ}
g6 NUMBER OF REFLECTORS
w 3" S = Single
9
3§ |<‘>[ D = Double
6. COLOR OF REFLECTORS
gog R W = White
Leo ‘e = o : X Y = Yellow
g¥aw ~ : ~ - R = Red
L DEVICE . ‘ . - .
22 5 ) DEVICE . ’ REFLECTOR UNIT SIZE
»g - y e & ° . 1or 2
| PR et -] r
Ew | g - ° ° TYPE OF POST OR DEL INEATOR
jrieg s 3" e Ve 4"+ Y : ° . WC = Wing Chonnel Post
<8z e = - o ° YFLX = Yellow Flexible Post
gas 300 Yo ° WFLX = Wnite Flexible Post
';§g 6" « g = ,'6 BRF = Barrier Reflector
gav TYPE OF MOUNT
&Lg GND = Embedded (drivable or set in concrete)
Y t-Size 2 reflector | 1-Size 1 reflector | 2-Size 2 refiector | 2-Size 1 reflector CTB = Concrete Barrier Mount
-Ecog unit unit units units GF1 or GF2 = Guord Fence Attachment
sE7] SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surface Mount
cg° . . . . . DIRECTION
28w 1. Size 1 and 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, White or Red Type B or C Reflective Sheeting 1f Required
G2 post (fix). BI = Bi-Directional
8%3 NOTE 2. 2 3. F h  we) + only. U d POST TYPE WC YFLX, WFLX WwC YFLX, WFLX BR = Bi-Directional with red on back
XL . Size 2 and 3 - For use on wing channel {(wc) post only. Use approve
2 s metal, plastic or fiberglass backplate with 17/64" mounting holes. MOUNT TYPE GND GND, SRF GND GND, SRF INSTL OM ASSM (OM-XX) (XXXX) XXX (XX)
L@
[ R TR
Ees OBJECT MARKERS TYPE OF OBJECT WARKER
nw 1) ' 12
Baem
o - - - - NUMBER OF REFLECTORS OR DIRECTION
ggé Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) X = 3-Size 2 reflector units (Type 2 only}
Y = 1-Size 3 reflector unit (Type 2 only)
§§5 OM-1 OM-2X OM-2Y OM-2Z OM- 3L OM-3R OM-3C OoM-4 Zs 3-S;ze 1 or 1-Size 4 :'eflec'ror unit(s) (Type 2 only}
S8n L = Left Side (Type 3 Object Morker only)
w35 R = Right Side (Type 3 Object Maorker only)
- >.§ 6" 3" C = Center (Type 3 Object Morker only)
oZ5 |<H>1 e , TYPE OF POST
] = o= 12" 12" 12" WC =« Wing Channel Post
g5 N X s ] a— WFLX = White Flexible Post
b5 ] . § . N £ TWT = Thin Walled Tubing
o~
28|  pevice = 3% = ] - TYPE OF MOUNT
7o 3 29 N GND = Embedded (drivabie)
« 35 = DA X : : : SRF = Surface Mount
°,e ° ] R 8 ” WAS = Wedge Anchor Steel
&3’;%2 . ° WAP = Wedge Anchor Plastic
g:m: & § DIRECTION
<E-c H If Required
g e+ S i B = Bi-Directional
L e 3-Size 1 reflector
[~TS e
3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS
units unit or 1-Size 4 refiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | puc 4400
o (EMBEDDED & SURFACE MOUNT TYPES)
. Alternoting acrylic black and retrofiective _ .
SHEETING Yellow-Type BFLor CFLShee*rmg Yellow - Type B or C Sheeting vel |gw _ ¥ype BFL or Cp Sheeting Red -Type BFLor CFLShee'rmg SIGN FACE MATERIALS DMS-8300
POST TYPE TWT we we WFLX TWT THT DELINEATORS, OBJECT MARKERS AND BARRIER | .o oo
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS
TE:
BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE
Delineator and object marker
GF1 GF2 c1s substrates and sign substrates
shal!l be 0.080" Aluminum sign
blank to conform to ASTM B-209
Alloy 6061-T6 or approved
DEVICE alternative.
DEVICE
e Traffic
=k ety
Wi-6 I Texas Department of Transportation staﬁ,i,gﬂd
DEVICE ni-e DELINEATOR &
24"x 30" " " " . - " " "
18"x 24" " 30"x 36 36" x 48 48" x 24 60" x 30
SIZE W x L) (Conventional) (C°(§'\)':P;;';:f| (Expressway) | (Freeway) S1ze W x L) (Conventional) (Expressway & Freeway) OBJECT MARKER
1. Barrier reflectors shall meet the requirements MATERIAL
f . " f_nw
of DMS 8600 MOUNTING HEIGHT 4'-0" or 7'-0 7'-0" Only MOUNTING HEIGHT 7°-0" DESCR I PT ION
2. Approved Boarrier Reflectors are listed on the
"Barrier Reflectors"” Materiail Producer List 1. CHEVRON (W1-8) signs ond ONE DIRECTION LARGE ARROW (W1-6) Signs D & OM (] ) _20
at: www. txdot. gov. shall be installed per Sign Mounting Details (SMD) Standard
NOTE Sheets and paid under Item 644 (Small Roadside Sign Assemblies). FiLes  domi -20.dgn o TXDOT _ [ cx: TXDOT Jow: TXDOT _[cxs TXDOT
SHEETING Yellow, White, Red ©Tx00T _ August 2004 conT | seet 408 WIGHWAY
N . P 2. When there is g need to increase conspicuity, the Texas version of REVISTONS 6461 | 43 o001 1-610, etc.
e 1. Reflective sheeting shall have o minimum the ONE DIRECTION LARGE ARROW sign (W1-9T) may be used instead of 10-09 315 — — e
=2 NOTE dimension of 3 inches and minimum surface the ONE DIREGTION LARGE ARROW (WI1-6). tve 12
-3y area of 9 square inches. HOU HARR]S, etc. 80
20A
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POST TYPE AND SUPPORT FOUNDATION DETAILS TYPE OF BARRIER MOUNTS
WING CHANNEL (WO) FLEXIBLE POSTS (YFLX, WFLX) WEDGE ANCHOR SYSTEMS GUARD FENCE ATTACHMENT
§§ GND GND SRF WAS WAP GF1 GF2
i)
"6§ ooty o Attached to
5. post or block
§o¢ ] - - T
L. Reflecti 3
eflective
gt‘? 3 Reflective material (Approx.) ¢
2%¢ ° material ] . <
2 : T T S e B of t :
oo e A S Clw '
8¢ Gfound ° I |l =15 % N
oot Lme-\ o L e AR LD -
oc D . _ 1. , 8|=Fo
;§§ s ) T £ “o': |
$¢, S 3 | ' S| ®
.8 ° 2 o 7
oo P s-}- “ " ke ’ "
£.8 : > Post ° 21"| 30 - 20
. POV o = . .
g8, : ° L
£26 S : .
00w o ~ -
T . oo
a8 3 — — s 2
2 . ' CONCRETE TRAFFIC BARRIER (CTB)
v (w] s el
2% ~1 75 ¢ Place Barrier Reflector
.88 3 o 12" Dia. - 12" Dia. on top or on side(s) of
5E= g N . cT8.
8Ly § : 3.5 g
o H ° Base
Co a
285 g . = 30] '
gé«n Stub a \/ o 2 _L
w3dbh — < f
- >‘§ '
68
%’53 NOTES EMBEDDED SURFACE MOUNT STEEL PLASTIC
w
=
w
w8ol 1. Embedded Wing Channel (WC) NOTES - - -
2% 8 post option may be used for 1. aei I_F:le'an,bI?j Delungolorfcnd Object Marker Posts
:B‘g Type 2 Object Markers and oterial Producer Lis or approved devices.
0,® Delineators only. 2. Install per monufacturer’s recommendations. NOTE
» QT O
-;:E’»SE 2. 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions, 1. Install per monufocturer’s recommendations.
=aanan 1011 SS Gr. T 499, . . . .
;,.P_:’;é 50, or ASTM A499 4. Vthen usm?_ yel Iow_delénecfors m:h filexible posts GENERAL NOTES
o separate opposing direction of travel, such as . PI i i i t
2 -5'5 ggn*feﬂ ine or median use, the flexible p'os*l's shal | ! d;gizngzlé‘:ﬁ:ﬂigz gggg (s;c;:\),:m::*roodwcy of o consisten
yel low. .
2. Where a restriction prevents consistent placement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 pavement edge, Place the gfjﬁmeg 3b5e<1§f markers in 1ine
wi e innermost edge o e obstruction.
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3, When Type 2 object markers and delinegtors are more thon
8’ -0" from the edge of the pavement, it may not be possibie
+to maintain o height of approximately 4°-0". [If this is the
case, place the obJect marker or delineator as close to the
- desired height as possibie.
4, Install all delineators, object markers and barrier reflectors
in accordance with the monufacturer’s recommendation.
z 5. Barrier reflectors should be installed a minimum of 18 inches
2 above the edge of the pavement surface.
D =
€| O
% R 6. Diagonal stripes on Type 3 object markers shali slope down
g A toward the intended travel lone.
. Q Pavement
° ? 2 surface 4 =4 oy
;; Pavement ; 1 M I Texas Department of Transportation s’i;”,,’i,’gﬁ'd
surface N
! DELINEATOR &
Ground
Line . OBJECT MARKER
2'-0" to 8'-0" or [ I S LL IO
NOTE NOTE gg.frontrzfdobjecf .
ing marke -
Mounting at 4 feet to the bottom Chevrons 30" x 36" ond larger shall be ! D & OM (2) 20
of the chevron is permitted for mounted at a height of 7° to the bottom Fles domz-20. dgn 0w TXDOT | cxs TXDOT [ows TXDOT [ exe TXDOT
chevrons that will not exceed of the chevron. Chevron sign and ONE ©71x007_ August 2004 cont Jseer] | aom HIGHWAY
a height of &' -6" to the top of DIRE:ZCTION LARGE ARROW sign (W1-9T)shall See genera! notes 1, 2 and 3. REVISIONS 6461 | 43 00t 1-610, etc.
bl +the chevron (sizes 24" x 30" and be. instal le(_j per SMD standard sheets ond 10-09 3-15 b1sT COUNTY SHEET KO,
3 smaller) paid under item 644. 4-10 7-20 HOU HARRIS, e, 81
208
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MINIMUM WARNING DEVICES AT CURVES DELINEATOR AND OBJECT MARKER APPLICATION AND SPACING

WITH ADVISO SPEEDS
RY DELINEATOR AND CHEVRON MINIMUM SPACING
oo Dy won SPACING CONDITION REQUIRED TREATMENT
Cur Advisory Speed
4] Advisory Speed urve visory sp
;‘5 is less than Torm Curve WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy./Exp. Tongent RPMs 2:;2’3;292;‘:;2”0 FPM-series
2% | Posted Speed (30 MPH or less) (35 MPH or more) FEET
£8¢ Frwy./Exp. Curve Single delineagtors on right side See delineator spacing table
§°3 5 MPH & 10 MPH ® RPMs © RPMs Degree . . . Chevron J *P Y ‘n9 ' S '
-0 of | Radius |Spacing] Spacing Spacing 100 feet on romp tangents
3:2 15 MPH & 20 MPH ® RPMs and One ?irecfion ® RPMs and Chevrons; or Curve of in _i” in Single delineators on at least one P <
g&gg Large Arrow sign ® RPMs and Ome Direction Large Curve Curve |[Straightaway| c rye Frwy/Exp. Ramp side of ramp (should be on outside Use delineator spacing table for
ol Arrow sign where geometric n A B of curves) {(see Detail 3 on D&OM(4)) zggg gg:vggp:YSng;gQ;ngrsgg?;ng
T a conditions or roadside
Q= C 1 5730 225 450 —
<07 obstacles prevent fhe Acceleration/Deceleration Double de!lineators (see Detail 3 100 feet (See Detail 3 on D & OM {4))
ryrp instal lation of chevrons. 2 2865 160 320 — Lan DROM(4))
283 3 1910 130 260 200 ane =
toe MPH & r .
gst 2 more RPMs and Chevrons; or © RPMs and Chevrons 2 1433 110 220 160 Truck Escape Ramp Single red delineators on both sides | 50 feet
L RPMs and One Direction 5 1146 100 200 160 PN . s
g@g Large Arrow sign where Bi-Directional Delineators when
Ta8 geometric conditions or e 993 20 180 160 oridee Roil (steel undivided with one lane each
§§b roadside obstacles prevent 7 819 85 170 160 cgécnge?énd ;eigl or direction Equal spacing (IOO'Tox)*buf
a0 the installation of 8 716 75 150 160 Beam Guard Fence Single Delineators when multiple not less than 3 delineators
Sex chevrons 9 637 75 150 120 ianes each direction
223 10 573 70 140 120
L SUGGESTED SPACING FOR DELINEATORS 13 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching Equal spacing 100° max
2 . . .
H £§ ()PJ [i()!{li!()bi1?1&l, (:IJI{‘/IES 12 418 60 120 120 or Steel Traffic Barrier the color of the edge line
[ X R
fgb 13 441 80 120 120 . Ref lectors matching fthe color Every 5th coble barrier post (up to
288 OEERgéREggégN 14 409 33 110 80 Cable Barrier of the edge line 100 max)
Q 15 382 55 110 80
§§§ SIGN e 358 55 110 80 Divided highway - Object marker on Requires reflective sheeting provided
58, rve Spoc, . . approach end by maonufacturer per D & OM (VIA) or
285 CU 19 302 50 100 80 CGuard Rail Terminus/Impact a Type 3 Object Marker (OM-3) in
°§£ 23 249 40 80 80 Head Undivided 2-1ane highways - front of the terminal end
» Object marker on approach and
o Q A E(D:—A 4%" Ig”" 22 198 35 10 40 deporture end See D & OM (5) and D & OM (6)
1413 hgﬂfi x 430 ©acy | Woy 38 151 30 60 40
VLt Q! %S;: Cp,,.'975,50gA . 57 101 20 40 40 . . Type 3 Object Marker (OM-3)
§3g X (%)anafqe‘ k QTV oeDQ:?PQ Bridges with no Approach at end of rail and 3 single See D & OM(5)
w0 / Curve del ineagtor approach cnd departure Rail delineators approaching rail
»89 spacing should include 3 delineators . . -
£ o spaced at 2A. This spocing should be gﬁgséggg ggféggzézg*irgsfégs
.sgé :ied during ?esugn preparation or when Reduced Width Approaches to Type 2 and Type 3 Objeqf D& OM (VIA) or o Type 3 Object
3 e degree of curve is known. Bridge Rail Markers (OM-3) and 3 single Marker (OM-3) in front of the
LR delineators approaching bridge terminal end
=
<g22 - « See D & OM (5)
g oF Extension of the o~ ; - .
2 S center|ine of the Culverts without MBGF Type 2 Object Markers See Detail 2 on D & OM(4)
tangent section of
opprooch fone Crossovers Double yellow delineators and RPMs See Detail 1 on D & OM (4)
Pavement Narrowing Single delineators adjacent
NOTE DELINEATOR AND CHEVRON (fane merge) on to affected lane for full 100 feet
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expressway length of transition
should be located ot opproximately and
perpendicular to the extension of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centeriine of the tangent section of K Chevron
opprooch lane. Advisory Spoang Spqprng Spacing 1. Unless indicated otherwise, the delineator or barrier reflector color shall conform
Speed n n in to the color of the pavement edge line on the side of the road where the delineators
(MPH) Curve |Straightaway or barrier reflectors are placed.
SUGGESTED SPACING FOR CHEVRONS Curve
ON I{()I{IZZ()PQTFIKIJ (DIJI{\IIES A 2xA B 2. Barrier reflectors may be used to replace required delineators.
65 130 260 200 3. Single red delineators may be mounted on the back side of deiineator posts for wrong
. 60 110 220 160 . . T
Point of way driver applications
curvature Point of 55 100 200 160
Y vy +ongent 50 85 170 160 —t 5273;:{;
45 75 150 120 I Texas Department of Transportation s’ié,",,i,;’?d
’ L 40 70 140 120
’ 35 60 120 120
) 8 30 55 110 80 LEGEND DELINEATOR &
25 50 100 80
20 40 80 80 Bi-q?recﬁoncl OBJECT MARKER
15 35 70 40 De! ineator PLACEMENT DETAILS

1f the degree of curve is not known,
delineator spacing may be determined
based on the Advisory Speed of the

Delinector

AEREOS

D & OM(3)-20

Sign

NOTE

curve. Use the delineator curve spacing Pl dom3-20.dgn ok TXDOT [ cxs TXDOT [ow TXDOT [ exs TXDOT
At least one chevron pair is installed for each Advisory Speed (MPH). ©7Tx00T __ August 2004 CoNT |sec| 08 HiGHrAY
i beyond the point of tangent in tangent REVISIONS 6461 | 43 001 1-610,etc.
W section. 3-15 8-15 oISt COUNTY SHEET NO.
- 8-15 7-20 HoU HARRIS, efc. 82

20C
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NOTE:

CONTROL BOX/
BATTERY STORAGE

RADAR DEVICE
PROPOSED 136"x36")

LEAD CURVE (RIGHT)
(W1-2R) SIGN

PROPOSED ADVISORY SPEED
PLAQUE (W13-1P) (24"x24")

- SEE PLAN LAYOUTS FOR LED CHEVRON SIGN DISTANCES

13 WATT SOLAR
POWER PANEL

E 26 WATT SOLAR POWER
S | PANEL

)

Dt

= 26 WATT SOLAR POWER

))))) PANEL

LED CHEVRON

— 26 WATT SOLAR POWER
AW | pPANEL

LED CHEVRON g LED CHEVRON g ®
(W1-8R) SIGN .. 5 (W1-8R) SIGN . ¢ (W1-8R) SIGN U,
(24"x30") D (24"x30") o (24" x30") D
“"‘”':" b = 2 -7 = =¥ ~
MPH
= Z z E SIGN
’i‘ E SMALL ROAD SIGN ; SMALL ROAD SIGN - 2:2:I;MROAD G
SUP&AM SUP&AM
~ s TY1OBWG (1)SA(P) ~ TY10BWG (1)SA(P) ~ TY10BWG (1)SA(P)
7T T773757%7 T 7TV 77 7% 7% 77 77777

FOR CONTRACTOR'S INFORMATION ONLY

/\ REVISED BY HOUSTON DISTRICT

5-24-2016

SIGN DETAIL

== TEXAS DEPARTMENT OF TRANSPORTATION

HOUSTON DISTRICT
(@4 TDOT

SOLAR POWER LED CHEVRON

SCALE gm0 | srATE PROJECT NO. HIGHWAY
N. T.S. 6 |TEXAS|RMC 6461-43-001] 1-610,etc.
REVISIONS olsswfcr COUNTY CONTROL|SECTION| JOB | SHEET

HOU [HARRIS, etc.|6461] 43 |001] 83.
STD-M18




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

END LEGEND
ROAD WORK Channelizing czzza|Type 3 Barricade am |[Chonnelizing Devices
Devices Truck Mounted
25 SoVE pan (See note 2) A [ |eavy Work venicte | @8 |artenuator (TMA)
8"?’ | (See note 2)A | I Trailer Mounted Portable Changeable
5% 4 I \ . Fiashing Arrow Boord Message Sign (PCMS)
%\g . CW20-1D | END I -2 |Sign Traffic Fiow
°2 48" X 48" _ . <7;'
§°8 | 4 e E a: ROAD WORK
Egz éiécggi-e 1y o “—;\“ Chonnelizing | O\ Fiag D—O F tagger
3Ty wle Devices A | G20-2 .
28 - & {See note 2) 48" X 24"
e | I | - \. (See note 2)A - Minimum Suggested Maximumi oo o
gl S| Desirable Spacing of iy Suggested
e clo < CW20-10 e (W ] | 1 Postea|Formsia]  taper Lengtns channelizing | ¢ 197 liongitudinal
28E CW20-1D ! 212 | ] N ??105548 a - 0 | G 8 Speed * % Devices pec):(: 9 |Buffer Space
Wz 48" X 48 ° 2] .68 ' e\ * o i1 ] 12| one | . ona |oist "B
.?.333 (F lags- b 5 @ G 2 é:g% See note 1) : g < | oretlof reetlorfaet] Toper | Tongent | P1STOMCe
588 See note 1) | 5|* G| =88¢ Sl | I L ok | 30 2| 150°] 165°] 180°] 30’ 60’ | 120 90’
ey o ’ . ’ ,
Eie ME | 8308 8 |3 o1 L[5S, | 35 (205 2a5 2a57| 55 70" | 160 120
ggg ™ TeN= f;: % 3 | 3 égg‘é | 40 265°'| 295°'| 320°| 40’ 80" 240’ 155°
Tev | - ] 4 k o & & Lbwy . 45 450°| 495’ | 540’ 45° 30’ 320’ 195°
?gb ° : 5|2 8358 | 50 5007] 550°| 600°] 50° | 100° | 400" 240"
280 ® | = = | | il ! 55 || .ws [B50°|605°] 660°] 55° | 110" | 500° 295’
223 = I . N ! 60 6007| 660°| 720°] 60° | 120° | 600" 350°
§3—<§ s @ 2 l S \ | 65 650'| 715'| 780° 65° 130° 700’ 410
52 5 st ! g é‘ < g . 70 700} 770 | 840’ 70’ 140° 800 475
0&)8 Sge?gg;lz'ng Lio —'i Inactive [ 75 750°| 825" 300" 75’ 150" 900’ 540
£>y o 3
:§§ (See note 1A | i l 9 ° v:r?;r;e ¥ Conventionai Roads Onty
o5 g2 Nl (See Note 3)] X% Taper lengths have been rounded off.
255 [ 2 N I L=Length of Taoper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Co* h lizi ik Work vehicles or — ®
sy gee?ggs‘r‘i&;gbe o 2 @ other equipment .
38° omitted if the &1x 8 necessary for the —1 2|
oéi’ work area is ¢ " % work opercation, such > TYPICAL USAGE
nag minimum of 30’ I > as trucks, moveable o-
o2k f the nearest X cranes, etc., shall ?‘ £ SHORT SHORT TERM INTERMEDIATE LONG TERM
g5« trove led wi‘y’ el S L 3 5 remain in areas “ MOBIL DURATION | STATIONARY | TERM STATIONARY | STATIONARY
8 ° Shadow Vehicie = .
h+] A separoted from v
588 | © with TMA and ; lanes of traffic by ° = v v
@-5]  snadow vehicle 8 hign intensity ¥ channelization 8 5.
«{_»%2 with TMA ond high l = floshing: o _EIES devices at ali times. 8 (:] GENERAL NOTES
£o ;’TZZE?A;Y rotating, e gi“ﬁééé"'fégﬁf‘s’r I f . 1. Flogs ottached to signs where shown are REQUIRED.
w35 oscil lof'inq 5 (See notes 4 & 5) Shadow Vehicie g | 2. Afl traffic control devices illustrated ore REQUIRED, except those
:gg or strobe lights. ] L = | —_— g!fa Tm: gan - denoted with the triongle symbol may be omitted when stoted elsewhere
gags (See notes 4 & 5) | régof;ng? fs‘:thing, | éngf:zeglms, or for routine meintenonce work, when approved by the
= - H H . ngi .
<22 s [ Z?gééé"f%gﬁ@f I 3. Inactive work vehicles or other equipment should be parked near the
3 of l o5 [ 1 (See notes 4 & 5) right-of-way line ond not porked on the paved shoulder. ]
£ s - 8 o — . 4. A Shadow Vehicle with o TMA should be used onytime it con be positioned
e x° e l 30 to 100 feet in advance of the area of crew exposure without adversely
l cle L . affecting the performance or quality of the work. If worker§ are no
1] | . | longer present but road or work conditions require the fraffic control
8‘ 3 R to remoin in place, Type 3 Borricodes or other chonnelizing devices
l 8 L * . may be substituted for the Shadow Vehicle ond TMA,
2 | a | 5, Additional Shadow Vehicles with TMAs may be positioned off the paved
5| \ < e o . surface, next to those shown in order to protect wider work spaces.
M ° N | - l 6. See TCP(5-1)for shoulder work on divided highways, expressways and
Channelizing | x 5 | - Py - ! freeways.
Devices - 2 < - > | | 7. CW21-5 “SHOULDER WORK" signs may be used in place of CH20-1D
(See note 214 3 2 l g “ROAD WORK AHEAD" signs for shoulder work on conventional
e s r_ roadways.
l END & ! =g Channel izing ® a | Y
ROAD WORK s Devices !
| o 0 G f__’ 2 (See note 2) A | 2 é |
1. . -
3 3 48" X 24" | Els 5|3 :
3 <> 4} 3 (See note 2A 8|0 ™ §lv |
0
£ £ " | gl .
al e | 5| o2 |
- x o 1. .
Myt 1O Traffic
| / LA | 3 | 2 Opsatins
/ Channel izing / . 'slo
CW20-1D Devices - > :‘ l Texas Department of Transportation Standard
48" X 48" (See note 2)A |
J (Flaogs- g 1
See notes 1 )
TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
SHOULDER WORK
/ 48" x 24"
(See note 2) A CW20-1D
. 48" X 48"
TCP (1-10) TCP (1"b) (Flags- TCP (‘-1C) (Flags- TCP(] -l ) -IB
See notes 1 & 7)§ See notes 1 & 7) ThE topio1-18.dgn e [cx, lw: ch:
© 1x00T December 1985 cont |sEcT 208 HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER o o T o0 610, et
Wia . . Conventional Roads 8-5 2-12 oISt CONTY SHEET HO.
3= Conventional Roads Conventional Roads 0-95 212 pe e 2l
ou o1




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Warning Sign Sequence LEGEND
in Opposite Direction END
Some as Below /ROAD WORK ezzza|Type 3 Barricade 8 ® [Channelizing Devices
- . Truck Mounted
»e {7 l 4} 250 3 24" CW3-4 0 l“j Heavy Work Vehicle [N | attenuotor (TMA)
52 : 48" X 48" 7 Trailer Mounted Portable Chongeable
@ R1-2 x © . .
% 2" X 42" X" oFc {See note Z)A Flashing Arrow Board Message Sign (PCMS)
> a o 7 v . .
s - 1 g%g 4 §§?°;‘23.- & ISign <J Traffic Flow
o %] pl . -
Leo T0 S 83 (F lags- O\ Flag D_O F tagger
§$v e ONCOMING - | TEN See note 1) —— < —
[ ini uggested Moximum) . .
geg TRAFFIC a4 - CW20-7 Desirable Spacing of MI;.IM Suggested |Stopping
RT-20P L Posted|Formuia|  Taper Lengths Channel izing 90 longitudinal| Sight
- a 48" X 48 Speed . Spacing K
R 48" X 36" ’ ¢ % * % Devices .y Buffer Spoce|Distonce
Ho2 (See note 8) = 100 | 11 ] e on o 0n o i "B*
23< ° = CHi6-2P END ofteetlorfaetlorfset] Taper | Tangent | DF8To7%®
[ E < = 0 7 3 O A n 7 .
883 ] 2 24" X 18" FEET ROAD WORK 30 WSZ 150°| 165°| 180 30' 60 120 90 200
g§e - (See note 2) A 35 L= 0 205°| 225°| 245 35 70’ 160° 120° 250
09, 559'5 24 40 265'| 295°| 320°] 40’ 80" 240° 155’ 305°
tgg Chaonnel izing devices Excent in 45 450°| 495'| 540’ 45° 90’ 320 195° 360°
_t_:mg separate work spoce xcept 10 50 500°| 550°| 600‘] 50’ 100’ 400’ 240’ 425°
90 from traveled way emergencies,
§g‘_ 2 féa??eg stations 55 L=WS 550°‘| 605°| 660° 55’ 110° 500’ 295° 495°
o6 sha e G 7 T v 7 7 7 0
8. T1luminated 60 600°| 660'| 720 60 120 600 350 570
St at night 65 650°'| 715| 780" 65° 130° 700" 410" 645°
3%«% 3 70 700°| 770 | 840’ 70’ 140° 800 475" 730"
s b4 75 750 825’ 900’ 75’ 150° 900 540° 820’
- w
o8 < % Conventional Roads Only
28t 5 %% Toper lengths have been rounded off.
99 = L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
»3 8
55 TYPICAL USAGE
8’,.3_ MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
&.;,33 Shadow Vehicle with DURATION STAT IONARY TERM STATIONARY STATIONARY
38 TMA and high intensity 7 v
°‘a-§ rotating, fiashing, °
“ —% oscilloting or strobe 8 GENERAL NOTES
o5 lights. (See notes 5 & 6) 8 -
50« A 1. Flags attoched to signs where shown ore REQUIRED.
o5k o e x 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
Swc ] Shadow Vehiclie S S 5 triangle symbol may be omitted when stated elsewhere in the plans, or for routine
w0 | yi'rn TMA and high L = maintenance work, when approved by the Engineer.
jg%g intensity rotating, 3. The CW3-4 “BE PREPARED TO STOP* sign may be installed after the CW20-4D "ONE LANE
r3al . f|o§r'1:n$,. | ROAD AHEAD" sign, but proper sign spacing shall be maintained.
Y | - 2 gicéfrgbén?iths 4, Sign spacing may be increased or an additioncl CW20-1D “ROAD WORK AHEAD" sign may be
°,8 L c1%°%% (See notes 5 & 6) — - used if advance worning ahead of the flagger or R1-2 "YIELD" sign is less than 1500 feet.
&gv§ 3 g g g ‘ 5. A Shadow Vehicle with a TMA should be used onytime it con be positioned 30 to 100 feet
xg:gm l \d OB in advance of the arec of crew exposure without odversely affecting the performance or
=222 ° olo%. - quality of the work. [f workers are no longer present but road or work conditions require
aF of nego the traffic control to remain in place, Type 3 Barricodes or other channelizing devices
[ * - R1-2 L o may be substituted for the Shodow Vehicle ond TMA.
o Xo | . 42" X 42 "X 42" 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
0 those shown in order to protect wider work spoces.
I e [0 L Except in F o ¥ TCP (1-2a)
ONCOMING f4a+ x 3¢" fqmerqenmes, . . .65 XXX | Cwie-2p 7. R1-2 "YIELD" sign traffic contro! may be used on projects with approaches that have
TRAFFIC [(See note 8) srl\g??egesfohons | €508 FEET 24" X 18" adequate sight distance. For projects in urbon areas, work spaces should be no longer
| x T1luminated ' x|= 8% (See note 2) A thon one half city block. In rural arecs on roadways with less thon 2000 ADT, work
ot night P bR spaces should be no longer thon 400 feeft.
‘9 U 2183 8. RI1-2 "YIELD" sign with RI-20P “TO ONCOMING TRAFFIC" plaque shali be placed on o support
! = u-u-]-ON / BE at a 7 foot minimum mounting height.
4
x (¢ PREPARED TCP_(1-2b)
| - — 9. Flaggers should use two-way radios or other methods of communication to control troffic.
y CW?-4 . 10, Length of work space should be based on the abitity of flaggers to communicate,
48" X 48 A 11. 1f the work space is located near o horizontal or vertical curve, the buffer distances
{(See note 2) should be increased in order to maintoin adequote stopping sight distonce to the flagger
and o queue of stopped vehicles (see table cobovel.
12. Channelizing devices on the center-line may be omitted when a pilot cor is leading
traffic ond approved by the Engineer.
13. Flaggers should use 24" STOP/SLOW paddles to confrol traffic. Flags should be
limited to emergency situotions.
=" Onesrs
END Diviston
ROAD WORK l Texas Department of Transportation Standard
G20-2
d6 x 2 TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY

TRAFFIC CONTROL

TCP (1-2q)

See note 1}

cH20-10 TCP (1-2b) TCP(1-2)-18

ONE L ANE Two-wAY h zgioé(z;:“l ) fues  tepl-2-18.dgn oNs Jex: Jow: [exs
L CONTROL WI TH Y I E L D S I GNS ONE LANE TWO - WAY © TxpoT ;I‘)s’c!:r[r:;r 1985 ec:':; s:;v ;;e: l.:::;:c‘
= (Less than 2000 ADT - See note T) CONTROL WITH FLAGGERS e 2is oty e e
e 1-97 2-18 HOU HARRIS, etc. 85
Y




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

! CW20 LEGEND
?glucgsfsn ezzz2|Type 3 Barricade w8 |Channelizing Devices
See note 1) . Truck Mounted
e |/ » [T |Heovy Work venicle @) |sttenuator (TMA)
o
°a CH3-4 4 CW20-7 Trailer Mounted Portable Changeable
Bg CW20-1D 48" x 48"A 48" x 48" A @ Filashing Arrow Board Message Sign (PCMS)
g < “ .

25 ‘(‘?Iogsfs For either TCP(1-3a) or TCP(1-3b) 2 |sign <3 Traffic Flow

P %] see rote 1 \VARA USE ONLY WHEN FLAGGERS 3 Jrres 17—

Y

O+ n

gv CONTROL TRAFFIC

2..\@ (See Notes 2 & 3) END - -

»\g. ROAD WORK D::‘s?lrme Squzz;?ggug:mm Minton [ o

. i A U

4-2.; cwi-ar N G20-2 l;%segzc Formuia| Toper Lengths Chonnel izing sps'jc"{‘ng Longitudinal

o=¢ CW1-4R 48" X 48" \/ 48" X 24" % % Devices v Buffer Space

:'«%: 48" X 48" N/ * tor | 110 | 127 on a on a |pistonce 8"

26a XX offsetlorfsetlorfset| Taper | Tongent

55¢ XX CWI3-1P | MPH * 30 2| 150°] 165°] 180’ 30’ 60° | 120° 90"

fig g END AN \ WS 5057 225° | 245°] 35° | 70" | 160’ 120"

s-2l  cwiz-ip | e %{}-.- g (see note 2) A 35 |- 20

Sgg' AN 2 ROAD WORK . 40 265'| 295°| 320°| 40’ | 80" | 240 155°

cg8| Seercre A x = 620-2 D a5 4507] 495°| 540°| 45" | 90" | 320° 195

§§s 48" X 24" S LS‘ & Wt 50 500°| 550°'| 600°] 50° | 100’ 400" 240’

‘a8 9 X ~ 1-6a0 g n : G 7 y i

geg VQQ"\/ 36" % 36" 55 || .ws [ 550°] 6057} 660’] SS° | 110 500° 295°

83 s e with N 60 600°| 660°| 720'] 60 120° | 600 350

0o a hadow Vehicle wi T n 7 7 7 7 7

gxP TMA and high intensity 65 650°] 715°] 780°| 65 130 7oo' 4101

v B rotating, floshino'b S 4 70 700°'| 770°| 840°| 70’ 140° 800 475

e oscillating or strobe S [*] " ; 7 T v 7 7

£33 . lights. (Sea notes 2 & 6) A = & 75 750’ | 825'] 900’} 75 150 900 540

20 '

8e x ¥ Conventional Roads Only

E,gf CW1-6aT X é X% Taper lengths have been rounded off.

255 36" X 36" ° Channelizing devices T L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

ggt . : placedsocross c;osed @

>00 p X tane (See note 5)— | ]

88y ofd = | 1. TYPICAL USAGE

2
-'fa - 8 - 8 e SHORT SHORT TERM INTERMEDIATE LONG TERM
25 = S " MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

vEO > 0 Y

LOw

g v v

T b

cCoQ

Cuw L

-

P 5 CW1-4R

w30l 48" x 48" X CHI-4L \ GENERAL NOTES

RS XX ° 48" X 48"\ /

Tay CW13-1P MPH b4 o 1. Flags otftached to signs where shown cre REQUIRED.

523 24" X 24" PR Y 2 XX Fe 8 2. All troffic control devices iliustrated are REQUIRED, except those denoted
- 985 (See note 2) A Rz @ CHI3-1P |y Rz g with the triongle symbol moy be omitfed when stated elsewhere in the plans,
S558% ¥ 24" X 24° v or for routine maintenonce work, when approved by the Engineer.

Zouna Y iSee note 2) A £ 3. Flagger control should NOT be used unless roodway conditions or heavy
SETE = g traffic volume require additional emphasis to safely conh:ol troffic.
g 2r Shadow venhicle W”h/ ——Shadow Vehicle with Additional flaggers may be positioned in advance of traffic queues to
=TS TMA and high intensity TMA ond high intensity alert traffic fo reduce speed.
Z‘éégfiz‘?‘né'ﬁﬁ“;??sbe "°*9ﬂ“$’. f'“h'??gbe 4. DO NOT PASS, PASS WITH CARE ond construction regulatory speed
Tor ' oscillating or s i i £ the ROAD WORK AHEAD signs.
ionts. (See notes © & 1) Honts. (see notes 6 & 11 | Ho0e 8 e oo b of severa, work spaces, chomnel iz1ng devices
should be placed laterally across the closed lane to re-emphasize closure.
Laterally placed channelizing devices should be repeated every 500 to 1000
o feet in urbon areas ond every 1/4 to 1/2 mile in rural oreas.
> @ 6. A Shodow Vehicle with o TMA should be used onytime it con be positioned
WI -6aT ) 30 to 100 feet in advance of the area of crew exposure without
CW1-4L 7 36" x 36" S ogversely offecting the performonce or quality of the work. If
48" X 48" (See note 214 CWl-GoT W workers are no longer present but road or work conditions require the .
o 36" X 36 A traffic control to remoin in place, Type 3 Barricodes or other chonnelizing
XX " Y - {See note 2) devices moy be substituted for the Shadow Vehicle ond TMA.
S CWI-6aT N\ * o N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
CW13-1P o LMEH . Py - - 36" X 36" | » had surface, next to those shown in order to protect wider work spaces.
(2'54 xn 2f4 2)A I ] F 1agger / (See note 2} A oy wli [ ] w 8. Where traffic is directed over a yellow centerline, channelizing devices
ee note ¢ 1 as needed y 4 o~ ] ° which separate two-way traffic should be spaced on tapers at 20', or 15°
~ / L O'/<) (See rote 3} N /S CHi-a > " O oW1 - 4L if posted speed are 35 mph or slower, and for tangent sections, at 1/25
N ] jmua > S 48" X 48 EeE x N/ 48" X 48" where S is the speed in mph, This tighter device spacing is intended for the
. — P XX > area of conflicting morkings not the entire work zone.
. b MPH | cwi3-1P - T XX . Trafflc
3 24" X 24" MPH | CWIS-1P Operatlons
2 ° 4} (See note 2)A 24" X 24" . Division
3 X 5 b (See note 2)A l Texas Department of Transportation Standard
cWi-6aT N\ & | °
36" X 36" AV 4 3
(See note 214 & Flogger- TRAFFIC CONTROL PLAN
(See note 3)
c20-2 |RoaD WORK ‘ TRAFFIC SHIFTS ON
END M Awzo-
620-2 _ |ROAD WORK 48" x 24 AHEAD JCH20 10, TWO LANE ROADS
48" X 24" _
(Flags- % (Flags
TCP (1-3a) See note 1) TCP (1-3b) See note 1) TCP(I -3)-]8
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS R A T
© 1xpOT December 1985 CONT |SECT 108 HIGHWAY
ONE LANE CLOSED ONE LANE CLOSED 294 4gg o st | 3] o0 610,070,
E ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW s 3 wer [ oo b o
= 1-97 2-18 HOU HARRIS, etc. 86
O |




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND

Type 3 Borricade #® |Chonnelizing Devices

. Truck Mounted
Heavy Work Vehicle @ |attenuator (TMA)

Trailer Mounted Portabie Chongeable
Flashing Arrow Board Message Sign (PCMS)

Sign <o |rroftic Fiow

(ORI i T Trreome

ROAD WORK .
Minimum Suggested Moximum
G20-2 Desirable Spacing of
"% 48" X 24" Posted] Formula Toper Lengths Channelizing f
Speed * % Devices Spacing
e

* T g g
10 11 12 Oon a On o istanc
Offset/0Of fset|0ffset| Toper | Tongent bi €

30 o] 150°{ 165°| 180 30’ 60" 120° 90’
35 | - WS [205°| 225" | 245°] 35° 70’ 160’ 120’
40 265" 295°] 320'] 40’ 80° 240’ 155°
45 450°] 495°] 540°| 45’ 90’ 320° 1957
50 500°] 550°| 600°| 50’ 100° 400° 240’
55 550°| 605°| 660°] 55° 110 500° 295'
60 600’ | 660’ 720'] 60’ 120’ 600’ 350’
65 650°| 715'| 780°] 65’ 130° 700° 410
70 700°]| 770°| 840°| 70’ 140’ 800’ 475’
/48" X 48" 75 750°| 825°| 900 75’ 150° 900’ 540°

END

ROAD WORK
" G202

48" X 24" CW20-1D "\
48" X 48"
(Flags- y
See note 1) x

Cw20-1D
48" X 48"
(Flags- i
See note 1}

Ol | |

less

No warranty of any

TxDOT assumes no responsibility for the conversion

M '; ilgn Suggested
( tongitudinagl
CW20-5TLN Buffer Space

48" X 48"

3x for over 50 mph

Shoutder

x for 50 mph or

Shou | der
Shoul der

Approx. A

100"

e

8

36" X 36" N

-
] z

AN
L CW1-6aT N
=

[z L

200’
Approx.

XX CWI3-1P % Conventional Roads Only
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)

Min.
Work Spoce

30’

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

Shadow Vehicle with '

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

v v

L (See note 7) MOBILE

F
Min
Work Spoce

Shadow Vehicle with
. TMA ond high intensity GENERAL NOTES
l t. Flogs attoched to signs where shown are REQUIRED.

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

3. The CW20-1D “ROAD WORK AHEAD" sign may be repected if the
visibility of the work zone is iess thon 1500 feet.
4, A Shadow Vehicle with a TMA should be used anytime it can be positioned
) 30 to 100 feet in advonce of the area of crew exposure without adversely
V4 aoffecting the performance or quality of the work. [f workers are no longer
s present but road or work conditions require the traffic control to remain in
NS CW1-8aT place, Type 3 Barricades or other chonnelizing 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 poved
surface, next to those shown in order to protect wider work spaces.

I_(;P t1-4a)

6. If this TCP is used for @ left lane closure , CW20-5TL “LEFT LANE CLOSED"
signs shall be used ond channelizing devices shal! be ploced on the

cw1 -4L center|ine where needed 1o protect the work space from opposing traffic with

48" X 48" the orrow ponel ploced in the closed laone near the end of the merging toper.

XX CWI3-1P TCP_(1-4b)

MPH }24" X 24" 7. Wnere traffic is directed over a yellow centerline, channelizing devices
(See note 2)A which separate two-way traffic should be spoced on tapers at 20' or 15°
if posted speeds are 35 mph or slower, ond for tangent sections, at 1/2S
o where S is the speed in mph, This tighter device spacing is intended
for the areas of conflicting markings, not the entire work zone.

rotating, flashing,
oscillating or strobe
tights. (See notes 4 & 5)

The use of this stondord is governed by the "Texas Engineering Proctice Act".

kind is made by TxDOT for any purpose whaotsoever.

of this stondeord to other formats or for incorrect resuits or damcges resulting from its use.

DISCLAIMER:

Min,

o E

Shoulider
Shoulder
Shoulder

‘ ® Trafflc
Operations

Division

END -

END / CW20-5TR

Texas Department of Transporiation Standard
ROAD WORK x 4 ancer

20z PR TRAFFIC CONTROL PLAN
5 0l o LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

48" X 48"

G20-2

ROAD WORK
48" X 24" l I

See note 1)

TCP (1-4q) TCP (1-4b)
, TCP(1-4)-18
, -1D FILE: tcp!-4-18.dgn DN: Jex: Jow: [ex:

ONE LANE CLOSED Two LANES CLOSED 48" X 48" © 1xD0T December 1985 CONT |SECT 408 HIGHNAY
WEW (Flags- REVISIONS 6461 | 43 001 1-610, etc.
= See note 1) 2-94 4-98
g= 8-95 2412 01ST COUNTY SHEET NO.
Cw 1-97 2-18 HOY HARRIS, etc. 87

L1234}



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND

ROAEDN\IV)ORK RDAIE)N‘EORK Type 3 Barricade # 8 [Channelizing Devices
. Truck Mounted

G20-2 620-2 Heavy Work Vehictle N {Attenuator (TMA)

R 48" “ - .
N 8" x 24 48" x 24 Trailer Mounted Portable Chongeobie
Flashing Arrow Boord Message Sign (PCMS)

Sign <_‘J Troffic Flow

Fiag D—O Flagger

Minimum Suggested Maximum
Desirabtle Spacing of
Psops;l'eedd Formula Taper Lengths Chonnel_iz?nq Spacing Longitudinal

* ¥ Devices g Buffer Spoce
g

4} ' G offaet oftset Of‘fzsef lpcnpe?— Tc?r?geom bistonce

30 2] 150°] 165°| 180°| 30’ 60° | 120’ 90"
35 | - W5 [205"| 225" | 245°| 35 70° | 160 120"
0 265'] 295'| 320'| 40 80° | 240 155°
5 450°| 495'| 540°| 45 90" | 320° 195°
l 50 500°| 550°] 600°] 50° | 100° | 400’ 240"

END
l ROAD WORK

G20-2
48" X 24"

Shoulder
Shoul der
Min

500°
Shoulder
Shoulder

No warranty of ony

Minimom
Sign Suggested

min,

500’

Shoulder
>
>

Shoultder

Medion

Work Space

Min,
A
«‘f;‘

(&)

(See notes 4

N

("

Ve

1y
‘.
=B

el
-

Y
% o
.

E:\
3l
Y

v
’:.
v

500
"
\I
e

55 550°| 605°| 660" 55° 110’ 500 295°

60 600’ | 660’ | 720" 60° 120’ 600’ 350

65 650°| 715’} 780’ 65° 130° 700’ 410

70 700°| 770" | 840’ 70° 1407 800’ 475°
75 750’ | 825'| 900° 75° 150" 900" 540°

(See notes

4 & 51 ¥ Conventionol Roads Onty

’ ¥¥ Toper lengths have been rounded off.

¥,
e

’ EXIT
B 2NN

ES-1
48" X 42"

TxDOT assumes no responsibility for the conversion

30°
Min,

Work Space

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

Medicn

TYPICAL USAGE

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

"4

Min.

T

Work Spoce

G . .

(See notes 4 & 5) W

L 4
100’
L

EXIT GENERAL NOTES

wd

OPEN - \. Flogs attached to signs where shown, are REQUIRED.

/ES-Z L 4 - 2. All traffic control devices illustroted ore REQUIRED, except those
—

FRONTAGE RD,

L]
1000’
a®

Liig

48" X 36* Pe denoted with the triongle symbol may be omitted when staoted eisewhere
- in the plons, or for routine maintenance work, when approved by the
‘ Engineer,

Median

The use of this stondard is governed by the "Texos Engineering Proctice Act”.

3. Chonnelizing devices used to close lones may be supplemented
with the Chevron Alignment Sign ploced on every other channelizing
device. Chevrons may be attached to plastic drums os per BC Standards.

4, Shadow Vehicle with TMA ond high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with o TMA shou!d be
used anytime it con 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 place, Type 3
Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA.

5. Additional Shodow Vehiclies with TMAs moy be positioned in each
closed iane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work spoce.

kind is made by TxDOT for ony purpose whatsoever.
of this standord to other formats or for incorrect results or domages resulting from its use,

DISCLAIMER:

Shoulder

RAMP
CLOSED

R11-2bT
48" X 30°

L 4

1/3 L
1

cWa5-1T
48" X 48"A

— Channelizing
Devices ot
20’ spacing

ow20-sTR | oy 1epiy-sa

for traffic

control

devices Trafflc
N—See TCP(1-4a) for lone ga Operations

closure detgils if a . Division
tane closure s needed I Texas Department of Transportation Standard

i$ normaily requires TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

for lane }

closure—
4} !G wBme——>See TCP(1-5q)
for advance
warning signs
for lane closure

See TCP(1-5a)
for advonce
warning signs

9
TCP (1-5q) See note 1) TCP (1-5Db) for lane closure TCP (1-5¢)

¢ cLosED
\\AHEAD /

CW20RP-3D TCP (l '5) - ‘ 8

48" X 48"

FILE:  tcpl-5-18.dgn ox: Jexs fox: fex:

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS Oroor Teey W e e e

2-18
oisT COUNTY SHEET NO.

FILE:

DATE:

HOU HARR!& etc. 88
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

CW20-4D
48" X 48"/

./1
¢ PREPARE

No waorranty of ony

WAIT
ON

R1-7aT
24" x 30" 24"
(See note 14}

spacing

TxDOT assumes no responsibility for the conversion

Shadow Vehicle

with TMA oand high
intensity rotating,
flashing,
osciilating

or strobe lights.
{See notes 7 & 8) —]

Work Space

|50
Min.

The use of this stondard is governed by the "Texos Engineering Practice Act”,

CW20-1D
48" X 48"
(Flags-
See note 1)

END
ROAD WORK

G20-2
X 24"

a8

6 CDs at 107

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

kind is made by TxDOT for ony purpose whatsoever,

DISCLAIMER:

@ WAIT
ON

Maox.
spocing

60
ON

R1-7aT
24" X 30"
(See note 14}

Devices ot

100’
20’

6 CDs at 7
10° spacing BE

¢ PREPARED )

X

END
ROAD WORK

G20-2 ‘
48" X 24"

TCP (1-6q)
ONE LANE TWO-WAY

CONTROL WITH STOP/SLOW AFADs

DATE:
FILE:

R1-80T
24"

See note 1)

X 30"

CW20-4D

¢ PREPARED Y
\JO STOP/

STOP

HERE ON

RED

¥

R10-86
24" X 36"

N
CW20-1D
48" X 48"
(F1ags-

See note 1)

(See note 15)

END
ROAD WORK

G20-2

6 CDs at 10’
spacing

30’

Shadow Vehicle

with TMA and high
intensity rotating,
flashing,
oscillating

or strobe fights.
(See notes 7 & 8) —]

Work Space

B w
Min.

STOP

HERE ON

R10-6
24" X 36"
(See note 15)

spacing

Devices at

100" Max.
20"

6 CDs of
10* spacing

END
ROAD WORK

G20-2
48" X 24"

TCP

(1-6b)

ONE LANE TWO-WAY CONTROL
WITH RED/YELLOW LENS AFADs

48" X 24"

LEGEND

Type 3 Barricade Chonnelizing Devices (CDs)

Truck Mounted
Attenuagtor (TMA)

Portabie Chongeable
Message Sign (PCMS)

Heavy Work Vehicle

Automated Flagger
Assistance Device
(AFAD)

Sign

Troffic Flow

N
Suggested Maximum
Spacing of
Chonnelizing

Devices

On o
Taongent

60’
70"
80"
90"
100’
110°
120’
130°
140’
150°

Fiag F tagger

Minimum
Desirable
Taper Lengths
* %
10° 11 12°
Offset|Of feetiOf fset
150°| 165’| 180"
205'| 225’ ] 245’
2657 295°| 320’
450 | 495°| 540’
500°| 550°| 600’
550°| 605°| 660°
600’ | 660’ 720’
650°| 715°| 780
70 700°| 770" | 840°
75 7501 8257 800"

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

L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE
DURATION STATIONARY | TERM STATIONARY

v v

Minimum
Sign
Spacing
g
Distance
120’
160
240’
320
400’
500°
600’
700’
800’
900’

Stopping
Sight
Distance

Suggested
Longitudinat
Buffer Space

g~

Posted] Formula

Speed
*

Oon a
Taper

30°
35’
40’
45’
50°
55°
60’
65"
70’
75°

90’
120°
155°
195°
240°
295’
350°
410’
475°
540

200’
250
305"
360"
425°
495’
570°
645°
730"
820

30 2
35
40
a5
50
55
60
65

LONG TERM

MOBILE STATIONARY

GENERAL NOTES

»

Flags attached to signs where shown are REQUIRED.

AFADs shall only be used in situations where there is one lane of approaching troffic
in the direction to be controlled.

Adequate stopping sight distance must be provided to ecch AFAD location for approaching
traffic. (See table above).

Each AFAD shal! be operated by a qualified/certified flagger.
shall not leove them unattended while they are in use.

F loggers operating AFADs

. One flagger may operate iwo AFADs only when the flogger has an unobstructed view of

both AFADs ond of the approaching traffic in both directions.

When pilot cars are used, a fiagger controlling troffic shali be located on each
approach., AFADs shall not be operated by the pilot car operator.

All AFADs sholl be equipped with gate arms with on orange or fluorescent red-orange
flag ottached to the end of the gate arm. The flag shall be o minimum of 16" square.
A Shodow Vehicte with a TMA should be used onytime it can be positioned 30 to

100 feet in advance of the area of crew exposure without adversely affecting

the performonce or quality of the work. If workers are no lfonger present but road or
work conditions require the traffic control to remain in place, Type 3 Barricades or
other chonnelizing devices may be substituted for the Shadow Vehicle and TMA.
Additional Shadow Vehicles with TMAs may be positioned off the poved surface, next to
those shown in order to protect wider work spoces.

. Flaggers should use two-way radios or other methods of communication to control troffic.

Length of work space should be based on the ability of floggers to communicate,

1f the work spoce is located near a horizontal or vertical curve, the buffer disfonces
should be increased in order to maintain stopping sight distance to the AFAD.
Channelizing devices on the center [ine may be omitted when a pilot car is leading
traffic ond approved by the Engineer.

. The R1-7aT "WAIT ON STOP" sign ond the R1-8aT “GO ON SLOW" sign shali

be instalied at the AFAD location on separate supports or they may be fabricated as
one 48" x 30" sign. They sha!l not obscure the face of the STOP/SLOW AFAD.

. The R10-6 “STOP HERE ON RED" arrow sign shall be offset so os not to obscure

the lenses of the AFAD.

Traffic
Operatlons
Division
Standard

=

I Texas Department of Transportation

TRAFFIC CONTROL PLAN

AUTOMATED FLAGGER
ASSISTANCE DEVICES
(AFADS)

TCP(1-6)-18

FILE: tcpl-6-18. dgn oK [exs [ow: Jexs

© 1001 Februory 2012 CoNT |sect J08 HIGHWAY

REVISIONS 6461 | 43 001 [-610,etc.

-1
218 DIST COURTY SHEET KO,

HOU HARRIS, etc, 89
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DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND

Type 3 Barricade

Channelizing Devices

Truck Mounted
Attenuotor (TMA)

Portable Chongecbie
Message Sign (PCMS)

Heavy Work Vehicle

Traitler Mounted
Flashing Arrow Board

0 I G CW20-1D

48" X 48"
END (Flags-

| ROAD WORK See note 1)
G20-2

48" X 24"
(See note 21 A

END
ROAD WORK

G20-2

l 48" x 24" Minimum S sted Moxi

(See note 2) A vosredl s pesiranle Wgzoc?ng of'm m;iig";m Suggested
| o I Ml B )
ot feetlofrses orract| Toper Too:g:nf Distonce °
l 30 2 150°| 165'] 180" 30’ 60’ 120’ 90’
35 L=-ﬂ§— 2057 225" | 245" 35° 70° 160’ 1207
| 40 2657 295" | 320° 407 80 240 1557
I ' 45 450°| 495’} 540’ 45° 90’ 320’ 1957
l 50 500°| 5507 600’ 50° 100 400 240
i 55 L=WS 550'| 605'] 660’ 55 110 500 295
: 60 600’ | 660'| 720’ 60’ 1207 600’ 350’
I 65 6507 715°| 780 65" 130 700 410
. 70 700} 770'| 840’ 70’ 140’ 800’ 475’
Work venicies aii Joinective ! | 775 7507 | 825°| 900°| _75° | 150°_| 900’ 540"
or other equipment | L | (See Note 7) | % Conventional Roads Only

necessary for the
work operation, I ¥¥ Taper lengths have been rounded off.

such as trucks, . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

moveable cranes, |
! TYPICAL USAGE

etc., shall remain in
SHORT SHORT TERM INTERMEDIATE LONG TERM

areas separated from
lanes of traffic by

DURATION STATIONARY TERM STATIONARY STATIONARY
4 v v v

Sign Iroffic Flow

SENE(Y | -

Shoulder
Shoulder

Flag F lagger

Ol i |

CW20-1D

48" X 48"
(Flags-

I See note 1)

Shou l der
Shou i der

No warranty of ony

Shoulder
Shou | der

CW20-1D
48" X 48
(Flags- 7
See note 1)

50 mph

3x for ove
50 mph

x for 50 mph
or less

or less

x for 50 mph
3x for over

L
&
IOO'I
pprox. A

less

[ 4

TxDOT assumes no responsibility for the conversion

of this stondord to other formats or for incorrect results or damages resulting from its use.
[ ]
100°
L 4
100’

Approx.lA

)
R
30’ |

"Min.'

1 3x for over S0 mph |
y 3

x for 50 mph or

T™Min.

30°
TMin !

Channelizing devices »
may be omitted if the

work oreo is a minimum
of 30’ from the ////
nearest troveied way.

MOBILE

channelizing devices ]
ot all times.

Work Spoce

GENERAL NOTES

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

2. All traffic control devices iliustrated are REQUIRED, except those
denoted with the triangle symbol moy be omitted when stated in the
pians, or for routine maintenance work, when approved by the Engineer.

I 3. Stockpiled material should be placed o minimum of 30 feet from

3 . necorest traveled way.

—2— 4, Shadow Vehicle with TMA and high intensity rotating, flashing,

l oscillating or strobe lights. A Shadow Vehicle with a TMA should be

(See notes 4 & 5)

[

30’
Min,
Work Space

B
]

Right-of-way Line

(See notes 4 & 5) L I
| | |

B
n
A G X
30°
Min,
Work Space

v

The use of this stondord is governed by the "Texas Engineering Proctice Act”,

1/3 L

(See notes 4 & 53 |

Kind is made by TxDOT for ony purpose whotsoever.

DISCLAIMER:

l : used anytime it con be positioned 30 to 100 feet in advance of
7 o] P— | the area of crew exposure without adversely affecting the
. performance or quality of the work. If workers ore no longer present
- | but road or work conditions require the traffic control to remain in
X place, Type 3 Barricades or other channelizing devices may be

substituted for the Shodow Vehicle and TMA.

l 5. Additionat Shodow Vehicles with TMAs may be positioned off the paved

* : surface, next to those shown in order to protect a wider work space.

| 6. See TCP(5-1) for shoulder work on divided highways, expressways ond

. freeways.

| 7. Inoctive work vehicles or other equipment should be parked near the
right-of-way 1ine aond not parked on the paved shoulder.

CW21-5 "SHOULDER WORK™ signs may be used in ploce of CW21-1D

“ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

50 mph

x for 50 mph
or less
B

T3x for over !

50 mph

.
1/3 L

x for 50 mph
or less
3x for over

or less
3x for over
50 mph

) 8
|

x for 50 mph

Shoulder
Shouider

END
ROAD WORK

: G20-2 |
Cw20-1D 48" X 24" |
48" X 48" (See note 2) A END

Shoulder
Shoulider
Shoul der

Shoulder

0 G - Qci CW20-1D ‘U’ G
[ (SFelec?'\so-re B I 4} 48% X 38" ROAD WORK | e Traffic
(Flags- o I g Operations
See note 1) 62"'2 " V4 ; Divislon
1 48" X 24 4 Texas Department of Transportation Standard

(See note 2) A | CW20-1

is’ x 4" TRAFFIC CONTROL PLAN
see rote CONVENT IONAL ROAD
SHOULDER WORK

TCP (2-10) TCP (2-1b) TCP (2-1c)
TCP(2-1)-18

WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER N L T R —

e Conventional Roads Conventional Roads Conventional Roads ot acagt S 6461 43| 001 1-610, etc.
: :‘j 8-95 2-12 ISy COUNTY SHEEY NO.
Su. 1-97 2-18 HOU HARRIS, etc. 90

1ol



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND
Warning Sign Sequence ezzzalType 3 Barricade ® 8 |Channelizing Devices
in Opposite Direction Troei Hoonied
Same as Below e END E]I:B Heavy Work Vehicle N |pttenuotor (TMA)
Z5 I ROAD WORK gg""; a8 P @ Traiter Mounted @ Portabie Changeable
ZE 0 4} G20-2 (See note Z)A 4 \ Flashing Arrow Board Message Sign (PCMS)
g R1-2 48" X 24" CW2D o8 |Sign <:J Traffic Flow
+ 0O . . a B § g " v w
£E8g Q2 Xp X2 | ¢ 48" x 48 O\ |Fieg Lo |Frogger
o To AAAAA<——1 - Temporary (Flags-
g+ Yield Line s  See note 1) Minimom Suggested Moximum| ...
o ONCOMING | . | (See Note 2) A Desirable Spacing of iy Suggested | Stapping
238 8 Posted] Formulo Taper Lengths Chonnelizing 5 'Q;n Longitudingi] Sight
o TRAFFIC - SD::C’ * % Devices D??(.. 9 |Burfer Spoce|Distance
I Ky-T
2 e - 100 | 11° ] 12 on a on a iat B
gy 5;--2§P36-- | < CW20-7 offeetloffsetjorfset] Taper | Tangent | PisTonce
ot (See note 9) R 487 X 48" \ s 30 2 150°| 165°| 180°] 30° 60" | 120 390" 200’
£83 8|5 XXX 35 |- -—gg 205'| 225°| 245°| 35 70° | 160° 120 250"
b - ’ s
83 3 ¥3 FEET 40 265'| 295°| 320’ 40" 80’ 240’ 155 305
c-8| Devices at 20! ; / | . o END 75 7507 295715401 45 30" 320" To5 360
£.8 spacing en the Teper L S 8|z 24" x 18"A ROAD WORK 50 500°| 550°| 600°] 50° | 100’ | 400’ 240’ 425°
1N -F 620-2 55 | L .yg | 550°] 605'] 660°] 55° 110’ 500° 295° 495°
gab - Except in 48" X 24" 60 600°| 660'| 720’ 60’ 120’ 600’ 350° 570°
‘a8 emergencies,
2op flagger stations 65 650°| 715°] 780 65° | 130° 700" 410° 645°
W b
=] shall be 7 v 7 ¥ 0 ’ 475° "
232 T luminated 70 700°] 770°| 840°} 70° | 140° 800° 5’ 730°
il ot night 75 750’1 825" | 900 75 150 900 540 820
:-\_'§ ] ¥ Conventional Roads Only
2er 8 Temporory ¥¥ Taper lengths have been rounded off.,
88 : .Y (254 5J°f '-2‘)”2 LsLength of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
nkC e x ee Note ,
o8 2k § 100" Approx. TYPICAL USAGE
1
g*2] Shadow vehicle with = ofe 20" spacing VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
58] ™A ond high intensity l S.S DURATION | STATIONARY | TERM STATIONARY | STATIONARY
z8¢o rotating, fliashing, —~yF 7 7 7
&8s oscillating or strobe o
‘”aé lights. (See notes 6 & T) pht GENERAL NOTES
pay y B0
£62 Y Ek ° 1. Flags attached to signs where shown, are REQUIRED. .
v @ 230 o 2. All traoffic control devices illustrated are REQUIRED, except those denoted with the triaongle symbol
522 - a may be omitted when stated elsewhere in the plans, or for routine maintenonce work, when opproved
b ® Shadow Vehicle Fe by the Engineer.
280 ° +| % R1-2 with TMA and Rlg ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed ofter the CW20-4 "ONE LANE
227l pevices at 20 £ g 42" X 42 X 42" high infensity <] ROAD XXX FT* sign, but proper sign spacing sholl be maintained. .
Yo spacing on the Taper 2 = ;?;gr‘:;zg, B = 4, Flaggers should use two-way radios or other methods of communicotion to cc_)nfrol traffic.
523 o8 70 oscil m?';nq or 5. Length of work space should be based on the ability of flaggers to commnicate.
085 A\ Y i strobe 1ights. 6. A Shadow Vehicle with a TMA should be used onytime it con be positioned 30 to 100 feet .
G580 P s ONCOMING |r1 :2°P N {See notes 6 & T)— in advonce of the area of crew exposure without adversely affecting the performance or quaolity of
Zgwa| Temporary In/ TRAFFIC [48" X 38 the work., If workers are no longer present but road or work conditions require the traffic control
SETE] vield Line P S—— {See note 9 to remain in place, Type 3 Borricades or other channelizing devices may be substituted for the Shadow
g 2+ (See Note 2) A YYYYY @ Vehicle and TMA.
8 2% - 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surfoce, next to those shown
I x Devices at in order to protect a wider work space.
20’ spacing L c
| on the Taper . 4 = TCP (2-20)
Except in @ 8. The R1-2 "YIELD" sign traffic control may be used on projects with approoches that hc\!e adequate sight
emergencies, p distonce. For projects in urbon areas, work space shouid be no longer than one half city block.
I X 48" flagger stations Ly In rural areas, roadwoys with less thon 2000 ADT, work space should be no longer thon 400 feet.
i ed | x / 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be piaced on o support at ¢ 7 foot minimum
iltuminate ting height.
at night _—/ e ¢ PREPARED Y mount ing heig
| = N0 STOF £u3-4 TCP (2-2b)
Temporary N ?Sa X 4*8“ 21 A 10.Channelizing devices on the center line may be omitted when a pilot car is leading traffic and
24" Stop Line A e ee note approved by the Engineer,
(See Note 2) A 11.If the work space is located near a horizontal or vertical curve, the buffer distances should be
increased in order to maintain stopping sight distonce to the fiagger ond a queue of stopped vehicles.
{See table above), .
12.Flaggers should use 24" STOP/SLOW paddies to control traoffic. Flags should be limited to
emergency situtations,
END
® Traffic
ROAD WORK g 0[[))7!;:!(;10115
250—5 24" l Texas Department of Transporiation Sta",,f,g;’d
END \
Cw20-1D p.
Frogs- o % AHEAD Awzo-10 ONE-LANE TWO-WAY
ags- "X 24" / 48" x 48"
See note 1) © (Flogs- TRAFF IC CONTROL
See note 1)
TCP (2-2qQ) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
ONE _LANE TWO-WAY ONE _LANE TWO-WAY 27 W NI I
© 1xDOT December 1985 CONT |secT J08 HIGHWAY
EVISTONS 1 - )
5 CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS S se1 [43] 00 610,70
E':'J 1-97 2-12 DisST COUNTY SHEET KO,
5= (Less than 2000 ADT - See Note 9) v oa o0 RIS, et P
RILY-E!



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

END END L.EGEND
ROAD WORK G20-2 — T _._./ROAD WORK ggo'i 24" ecrzz2a|Type 3 Borricade W |Chonnelizing Devices
48" X 24 ) Truck Mounted
25 v |G (I3 |Heavy Work venicie X Jattenuator (TMA)
s CW20-1D '\ CW20-1D '\ AN - -
o " =N b AN 4 g = |Traiier Mounted eess |Roised Pavement
58 P :18 v 4} 48" X 48" N Flashing Arrow Board Markers Ty I1-AA
o2 (Flogs N\ —_ (Flags- PASS |1+ i i
£8 . See note 1) See note 1) ’ Wi applicabie - Sign ¢ Traffic Flow
o v
Le° - —
£ ap - Flag D.O F lagger
20 ™ * CARE | Ra-2 O 5 |Fiogg
;é't DO l;;??: 1f applicable 24" X 30" s ———
L 1 Py
>.,§ NOT T s ¥ g | _/ RA-1 o 6" Double Desirable Spacing of stn;ng:‘.m Suggested
2L Ra-d PASS el CARE | r4-2 24" x 30~ Ye!low Fosted| Formula|  Taper Lengths Chonnel izing “ng |LOngitudinal
M " peed . Spacing
= “ " 24" X 30 . * ¥ Devices v Buffer Spoce
QzEf 24" x 30 1 in Buffer ¥ - - X o
=2y 1 Isiand L 12 on o On a |pistance 8
gez « = stan OffsetlOffset|offset| Taper | Tangent
£832 1] 30 o] 1507 165°| 180°] 30" 60" | 120° 90"
gs. ’ 35 |- % 205°| 225'| 245°| 35 70° | 160 120°
wed 40 265'[ 295 320°| 40’ 80° 240° 155°
£,8 . — a5 450'| 495'| 540°'| _45' | 90" | 320 195"
s&’ . /S ) 50 500°| 550°] 600°| 50° | 100° | 400" 240"
=X gg},‘;*‘““ / / /AN 55 | | .ys | 550°] 605°] 660’ 55 | 110’ | 500 295’
St t 4 60 600’ | 6607 720" 60’ 120° 600’ 350°
2231 cwiz-1e | ek . 65 650°| 715°| 780°| 65' | 130° | 700 410"
REPl 247 7x 24” = ; ; ; ; ; ; -
e . ~ . ‘ cwiz-1p LMPH 70 700°| 770°| 840 70 140 800 475
’o:g@ = .' s L1 / CW1-6aT 54""x 247 5 750°| 825°| 900° 75’ 1507 900’ 540
£35 36" X 36 6" Solid % Conventional Roads Only
B‘f-’g o white %% Taper lengths have been rounded off.
vy Edoeline-< L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
9oF0 [+ 3
<
T 3 fooe 11an A8 8 TYPICAL USAGE
>00 ype “A- v
ga, N Reised 6" Double db ¥ MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
@ g‘g‘ - Pavement Yellow Line ,9, = f DURATION STATIONARY TERM STATIONARY STATIONARY
Tt Markers on 4 ] TCP (2-3bIONLY
v&s 40" c-C. v v
§3‘;, Shadow Vehicle with O b
G £ TMA ond high intensity ]
+ %t} rotating, flashing = GENERAL NOTES
W= 0 by 14 ) . T
8 oscillating or strobe 3 -1 (7 . Jo 1. Flogs ottached to signs where shown, are REQUIRED.
3-8 N Yo " y
X+ tights. (See notes 7 & 8) .}p‘: N X 24 o -, A2 2. All traffic control devices illustrated ore REQUIRED, except those denoted
* oy ] Q 1v-2" 4L ~] with the triongle symbol may be omitted when stoted elsewhere in the plans,
238 a T Transverse Channelizing or for routine maintenance work, when approved by the Engineer.
L0986 T . . P e Devices spaced at 500° to ]3. When work space will be in place less than three doys existing pavement
G385 ™4 . Q= ¥ Shadow Venicle with: d%e | 1000’ in urbon areas, or morkings may remain in place. Chonnelizing devices shall be used to separate
N = <;> TM? grlr}d h'?’,’ -gjrensr*y Rz 174 to 1/2 mile in rural froffic.
f"E;.é 3 oot :gg'ing or 'steobe 1T s @ areos betweem recurrent 4. Flagger control should NOT be used unless roadway conditions or heavy traffic
@ £ Sg,’,';Lm,, ~ [ I lights. (See notes 7 & 8) (| e § work spaces l\;Zlune :equire ;Jddiﬁor;ol ei;?r.msis to safely control fraffic. Flogger should
@ xo - Zow1 - N Bk RS & positioned ot end of traffic queue.
! 4 g‘g.‘. i";s.. Va ™~ v 5. The R4-1 “DO NOT PASS, " R4-2  PASS WITH CARE" and construction
X X . @ {See note 2) A L regulatory speed zone signs may be installed within CH20-1D "ROAD WORK
CW13-1P MPH . . 1F Ed AHEAD" signs. Proper spacing of signs shall be maintained.
24" X 24" > . - 6. Confiicting pavement morking shall be removed for long term projects.
A . L — < 7. A Shadow Vehicle with ¢ TMA should be used anytime it con be positioned
! \:;_/ - Cwl-dL . - o 1-4L 30 to 100 feet in advance of the orea of crew exposure without adversely
b 5 ] 48" X 48 I L 48" x 48" affecting the performance or quality of the work. If workers are no longer
1, o . ™ present but road or work conditions require the traffic control to remain
L. ] S o= XX in place, Type 3 Borricades or other chonnelizing devices may be substituted.
| LN CW13-1P . . MPH Cwi3-ip 8. Additional Shadow Vehicles with TMAs may be positioned off the paved surface,
. e ] 24° X 24" . v 24" X 24" next to those shown in order to protect a wider work space.
g\;}'-iageu \ “ . . TCP (2-3q)
(See note 2)A > f " DO 9, Conflicting pavement morkings shal! be removed for long-term projects.
4k s oy For shorter durations where traffic is directed over a yellow centerline,
- ] w| > NOT channelizing devices which separate two-way troffic should be spaced on
L x PASS|R4-1 tapers at 20' or 15 if posted speeds are 35 mph or siower, and for tangent
= DO CW1-6aT , 24" X 30" sections, at 1/2(S) where S is the speed in mph, This tighter device spacing
PASS NOT 36"~X036" N - is intended for the area of the conflicting markings, not the entire work zone.
\/ db
WiTH (See note 2) A
W L Hololf| < sl 1RO — T
24" X 30" 2 3 24" X 30 2 = Dlvislon
If ticabl 2 g PASS 2 3 Texas Department of Transportation Standard
applicoble 2 g wiH| 2 db |5 -]
k) v
: 3 ;::2)( 30" CARE 3 0 4} g * CW20-1D TRAFFIC CONTROL PLAN
o g / -
END & e If applicable 3 | o 48" X 48"
620-2 _ |ROAD WORK | g L Frogst TRAFFIC SHIFTS ON
/ ee note -
] TWO-LANE ROADS
TCP (2-3a) /0 e g20-2  |ROAD WORK
a (Flags- TCP (2-3b)
See note 1) -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2-3)-23
FILE: topl2-31-23.dgn o [ex: Jow: fexe
ONE LANE CLOSED ONE LANE CLOSED © TxD0T April 2023 couT |sect 208 HIGHWAY
N REVISIONS 6461 | 43 001 1-610, etc,
12-85 4-98 2-18 s
e ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW B oo et o,
Qu 1-97 2-12 HOU HARRIS, ete. 92
Tes




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND

Type 3 Barricade ®m® |Chonnelizing Devices

. Truck Mounted
Heavy Work Vehicle AN | attenuator (TMA)

Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)

Sign <:| Traffic Flow

Flag U-O F lagger

END

—— ROAD WORK .

G20-2 Mirjfxrun Suggested Moximum Minimom
48" X 24" L Desirable Spacing of si Suggested
rsualecdu Formula Taper Lengths Channelizing Spccginnq Longitudingt
pe * % Devices Buffer Space
g

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

See note 1)

|
i
|§>+mg§

No worranty of ony

TxDOT assumes no responsibility for the conversion

END
ROAD WORK

48" x 48 a 620-2
(Flags- N 48" X 24"
See note 1)

* - - - X
ot faet offset Oflfzsef Toper Toor?geonf Distonce
30 2] 1507 1657 180°| 30 60° | 120° 90"
35 |- ¥S-[Z205' 225" | 245'] 35° 70" | 160 1207
70 265°| 295'| 320°| 40 80’ | 240’ 155"
75 7507 495°| 540°| 45 90" | 320° 795
‘ 50 500°| 550°| 600°] 50" | 100° | 400° 240
55 550°| 605'| 660°] 55° | 110° | 500° 295"
60 800°| 660°| 720°| 60° | 120" | 600 350°
65 6507 715'| 780°| 65° | 130° | 700° a0
70 7007 770°| 840°] 70" | 140’ | 800" 475
75 7507 | 825°| 900°'] _75° | 150° | 900 540°

% Conventional Roads Only

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
/ CW1-4R DURATION STATIONARY | TERM STATIONARY STATIONARY

X 48" 7 7

CW13-1P GENERAL NOTES
MPH } 24"7x 24v
1. Flags ottached to signs where shown, ore REQUIRED.
2. All troffic control devices iilustroted are REQUIRED, except those denoted
with the triongle symbol may be omitted when stoted elsewhere in the plans,
or for routine mointenance work, when approved by the Engineer.
. The downstreom toper is optional. When used, it should be 100 feet minimum
fength per lane.
4. For short term applications, when post mounted signs are not used, the distonce
legend may be shown on the sign face rather than on o CWi6-30P suppiemental
plaque.
5. A Shadow Vehicle with o TMA should be used anytime it con be positioned
30 o 100 feet in advonce of the area of crew exposure without odversely affecting
the performance or quality of the work. if workers are no longer present but road
or work conditions require the traffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the Shadow
Vehicle and TMA.
6. Additional Shodow Vehicles with TMAs may be positioned in eoch closed
lane, on the shoulder or off the paved surfoce, next to those shown in order
to protect ¢ wider work spoce.

TCP (2-40)

7. 1f this TCP is used for a left lone closure, CW20-5TL "LEFT LANE CLOSED"signs
shal | be used ond channelizing devices shall be ploced on the centerline to
protect the work space from opposing traffic with the arrow board placed in the
closed lane near the end of the merging taper.

» TCP (2-4D)
% ::L 8. For shorter durations where traffic is directed over a yellow centeriine,
~

Shou l der
<
<
>
>
Shouider

|

1
<
<&
2>
o>

(See note 4)

w
<
x
~

L
&

zmz

3X for over 50 MPH
e

X for 50 MPH or less

CWi-6aT
36" X 36"

L 4
XY L4
ﬂ %
100/
Approx. A
B
[ ]
LT

[ )
L]
[1/2L

Shadow Vehicle
with TMA and

high intensity
rototing, flashing,
oscillating or

strobe lights. |
(See notes 5 & 6) I

200’
PProx.

30’
MIN,
Work Space

(See note 8) =]

X

e% B N{W m m m

30°

Min,
Work Space
W

&
&>

e s s IR EFREREZC 2 F 0 0L

pu ]
P - Shadow Vehicle with——H —_ === |
LR TMA and high intensity —

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

kind is made by TxDOT for ony purpose whatsoever.

rotating, flashing,
oscillating or strobe
> lights, (See notes 5 & 6)

B

of this standaord to other formats or for incorrect results or damages resulting from its use,

DISCLAIMER:

1/72 L

L

CW16-3aP “ o
‘ ’ = 30" X 12 \ .

(See note 4)

channelizing devices which separate two-way traffic should be spoced on tapers
at 20" or 15 if posted speeds are 35 mph or slower, and for tongent sections, at
172(S) where S is the speed in mph, This tighter devices spocing is intended for
the area of conflicting markings, not the entire work zone.

END

ROAD WORK

G20-2
48" X 24"

VY wonr- s Traffic
gggoxszg" g’ Oper’atllons
I Texas Department of Transporiation s’i!,,",,%gﬁ’d

END
ROAD WORK

A Wi N

CWi6-30P
30" x 12"

< note 4) TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

Shoulder
Shouider
Shoulider

G20-2
48" X 24"

Shoulder

See note 1)

TCP (2-4q) -
¢ TCP (2740 TCP(2-4)-18

FILE:  top2-4-18.dgn DN: [cx: !rm ‘cx:

ONE LANE CLOSED TWO LANES CLOSED N el oI K N N

8-95 3-03

1-97 2-12 DIsT COUNTY SHEET NO.

FILE:

DATE

4-98 2-18 HOU HARRIS, etc, 93

e -



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

LEGEND

Type 3 Borricade

Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portobie Changeable
Message Sign (PCMS)

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Boord

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

(Flags-
G20-2 See note 1)

48" X 24"

END

/ ROAD WORK
G20-2
ey 48" X 24"

D4

Shoulder
<o
<y

Shoulder

Sign Traffic Flow

See note 1}

O/t ol |
SEY |

Flag F 1agger

No warranty of ony

TxDOT assumes no responsibility for the conversion

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

Minimum Suggested Maximum| . .
Posted] Formula Togﬁﬁ’[gﬁ;fhs cﬁiﬁﬁé??z?ﬁg sign LSUQﬂi;;ff|
SD;?G * % Devices SD?ian nggér Séq:e
of e 0t fset ot tset| Toper Tg:qecnf Distance i
A o 30 150} 165"} 180" 30 60’ 120’ 90’
35 |L--Y5 [2057[ 225 | 245 35° 70" | 160 120"
\ ‘ 40 265" 295 320 40’ 80" 240’ 1557

45 450'| 495’ | 540’ 45’ a0’ 320’ 195
50 500'| 550°| 600* 50 100° 400’ 240’
55 L=WS 550‘| 605'| 660" 557 1107 500’ 2957
60 600'] 660°| 720" 60" 120’ 600’ 3507
65 650’ 715°| 780’ 657 130 700" 410
70 700°| 770’} 840’ 70 140’ 800’ 475"

75 750’ | 825'| 900° 75° 150° 900’ 540°

¥ Conventional Roads Oniy

*¥ Toper lengths have been rounded off.
L=Length of Taper (FT) W=Widith of Offset(FT) S=Posted Speed(MPH)

less

Shoulder
<
<
i
S
Shoulder

~n

Cw16-3aP
30" X 12°

3X for over 50 MPH

X for 50 MPH or

100
\ppr‘ox.‘

B

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

or sirobe lights.
(See notes 3 & 4)

CWI-6aT
36" X 36" N\

TYPICAL USAGE

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

v v

/2 L

Work Space
spacing

devices at

20°

[200‘ Approx

X

GENERAL NOTES

{. Flags attached to signs where shown, are REQUIRED.

2. At troffic control devices illustroted are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere in
the plans, or for routine mointenonce work, when approved by the Engineer.

3. A Shadow Vehicle with ¢ TMA should be used anytime it con be
positioned 30 to 100 feet in advance of the area of crew eposure
without adversely affecting the performance or quality of the work.

If workers are no longer present but road or work conditions
) require the traffic control to remain in piace, Type 3 Barricades or other

/;’ channelizing devices may be substitutued for the Shadow Vehicie and TMA.

/ cw -6aT 4. Additional Shadow Vehicles with TMAs may be positioned in each
6" X 36" closed.lone, on the shoulder or off the paved surface, next to those

shown in order to protect a wider work spoce.

5. The downstreom taper is optional. When used, it should be 100 feet
approximately per lone, with chonnelizing devices spaced at 20 feet,

30

Pavement

Mark ings —<]

The use of this standard is governed by the "Texas Engineering Practice Act".
Min,
Work Spoce

kind is made by TxDOT for any purpose whatsoever.

24" X 24"

DISCLAIMER:

B

Shadow Vehicle wi+h—«/””’//”’///’

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

AN Pavement
) Markings

CW20-5TR
48" X 48"

1/72 L Min,

TCP_(2-5q)

6. [f this TCP is used for o left lane closure, CW20-5TL “LEFT LANE CLOSED"
signs shall be used and chonnelizing devices shall be placed on the
centerline to protect the work space from opposing traffic, with the
arrow board placed in the closed lane near the end of the merging
taper.

L

TCP (2-5D)
& |T < , 7. Conflicting pavement markings shall be removed for long-term projects.

30° X 12¢

END | o=
ROAD WORK

G20-2
48" X 24"

ok ratlo
Openayons
Cw20-5TR l Texas Department of Transportation s‘;gv,’,f,;’;’d

AL Y

Shoul der
Shoulder
Shou ! der
Shoulder

48" X 48"

TRAFFIC CONTROL PLAN
< orxe LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

END
 420-10 ROAD WORK

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

TCP (2-50) TCP (2-5Db)

TCP(Z-S)-]B

FILE:  tcp2-5-18.dgn Jexs Jow: [ox:

© 1xpoT December 1985 CONT [sECT 08 HIGHNAY

ONE LANE CLOSED TWO LANES CLOSED

See note 1} 8-95 2-12 REVISIONS 6461 | 43 001 1-610, etc.

1-97 3-03 13333 COUNTY SHEET NO.

DATE:
FILE:

4-98 2-18 HOU HARRIS, etc. 94

162



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

END LEGEND
ROAD WORK END ezzz=a|Type 3 Borricode m® |Chonnelizing Devices

$20-2 ROAD WORK . Truck Mounted
/ " x 24" Emj Heavy Work Vehicle N | attenuator (TMA)

G20-2

48" X 24" Trailer Mounted Portable Chongeable
Message Sign (PCMS)

3 2 |Sign QJ Traffic Flow
‘ O\ Flag D.O F lagger

Minimum Suggested Moximum] .. .
o Desirabile Spacing of M';-' Suggested
Fosted| Formula|  Taper Lengtns Chonne izing spaoiho |Longitugina
pee * ¥ Devices D?i.. 9 |eurfer space
* 10° 1’ 12° Oon a On a |pistonce "8
Offset|Offset|0ffset] Taper | Tongent

435‘ 435 30 5] 150°| 165°| 180°] 30 60° | 120 50

35 L='%§' 205'| 225' | 245'| 35° 70° | 160° 120
40 265'] 295'| 320°| 40’ 80° | 240 155"
a5 250°| 495 | 540°| 45 50° | 320° 195"
50 500°| 550°] 600°] 50° | 100° | 400’ 240"

‘ 55 550°| 605"} 660’ 55° 110’ 500’ 295°

Flashing Arrow Board

’ END
ROAD WORK

G20-2
48" X 24"

Shoulder
Shouider
Min,

Shouider
Shoulder

500
min.,

No warranty of ony

500

—

Approx.

Shoulder
&>
>

Shoulder

A
100°
Approx.

Min.

500’

Pavement
Marking
(See note

60 600’ 660°| 720° 60’ 120° 600’ 350’
65 650} 715'| 780° 65' 130’ 700° 410’
70 700°| 770 | 840’ 70’ 140’ 800’ 475’
75 750°| 825'| 900’ 75° 150° 900’ 540’

¥ Conventional Roads Only

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

TxDOT ossumes no responsibitity for the conversion

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

Min,
Work Space

Median

APProx.

(See notes
6 & 7y —

A
[ 100"

<

Work Space

TYPICAL USAGE

® MOBILE SHORT SHORT TERM INTERMEDIATE LLONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

v v

Pavement
Marking
(See note 5

Min,
Medion

GENERAL NOTES

1. Flogs attoched fo signs where shown, are REQUIRED.

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

— 3. Channelizing devices used to close lones may be supplemented

0 with the Chevron Alignment Sign ploced on every other channelizing

J— device. Chevrons may be ottoched to plastic drums as per BC Stondards.

Channelizing devices used along the work space or along tangent sections

‘ moy be supplemented with vertical ponels (VP) ploced on everyother

Work Space

(See notes—| (See notes 6 & T7)—1
6 &

N

Pavement
Marking
(See note 5)

L
FRONTAGE RD.

Mediaon

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

Kind is maode by TxDOT for any purpose whatsoever.

channelizing device. If night time conditions make it difficult to see at
least two VPs, the VPs may be placed on each chonnelizing device.
The plocement of pavement markings may be omitted on Intermediote-term
stationary work zones with the approval of the Engineer.
Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
or strobe lights. Shodow Vehicle with TMA ond high intensity rotating,
fiashing, oscillating or strobe lights, A Shadow Vehicle with o TMA
should be used anytime i+ con be positioned 30 to 100 feet in advonce
of the area of crew exposure without adversely offecting the performonce
/ or quality of the work. If workers are no longer present but road or work
ngs T A conditions require the traffic control to remain in place, Type 3
48" X 48 Barricades or other channelizing devices may be substituted for the
Snaodow Vehicle and TMA,
7. Additional Shadow Vehicles with TMAs moy be positioned in each
closed lane, on the shoulder or off the paved surfoce, next to those
shown in order to protect o wider work space.

DISCLAIMER:

EXIT

5

6

Shoulder

ES-1
48" X 42¢

RAMP
CLOSED

\ R11-2b7
48" X 30"

100’
Min.

EXIT

XX

MPH

CW13-2
fenz0-5TR i X 60"A

o>
&>

-Channet izing
» Devices at
- 20' spacing

EXIT
OPEN

E5-1
48" X 42"

e 1See TCP(2-5Q)
for lane closure

L

7
48" X 48"
Pavement

o

o

G G &
CW16-3aP Morking

details if o lane Traffic
closure is needed g ° Operatlons
to close a lan .

wgich 33 nort?m?ly I Texas Department of Transportation gg’,{%’gﬁd

¢ 30" x 2 (See notes 51— a }

MK

.
See TCP(2-6a) -K‘
:E:n?g§°2?§ns See TCP(2-6a)
for lane closure :g:n?g;cg?gns

48" X 48" for lane closure AHEAD
(Flags-

See note 1) N\ CH20RP - 30 TCP(2-6)-18

500°

1/3 L

e ram. TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

CLOSED

TCP (2-6q) TCP (2-6Db) TCP (2-6¢) 48" x 48"
FILE: +cp2-6-18. dgn Rt e [on: fexe

© TxDOT December 1985 cont |sect 408 HIGHNAY

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 2ot oz o1 [45]  oo1 ] Dot

8-95 2-12 DIST COUNTY SKEET NO.

FILE

DATE:

1-97 2-18 HOU HARRIS, etc. 95

1bb



DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

END END LEGEND
Traffic Control Devices . Traffic Control Devices _ . .. .
shown for one direction ROAD WORK Ego 3 24 shown for one direction ROAD WORK Sgo i 24" eczrzra|Type 3 Barricade 8 8 [Chonnelizing Devices
Truck Mounted
z5 I:]ID Heavy Work Vehicle N |attenuator (TMA)
[+]
Q.= R N
v i 1 Traiter Mounted «esse |ROised Pavement
% h 010 PASS If opplicanie @ Floshing Arrow Board Markers Ty 11-AA
> CWi-6
£8 New pavement 48" X 24" [ WITH 2 |Isign <o |rroffic Fiow
S. ::::ggefghould (See note 2) A CARE | r4-2
S this point. 24" X 30 O\ Flag D—( ) | Flagger
:‘6 (See note 2) ol
Z« warning Reflectors may be added on e
> top of channelizing devices for Minimum Suggested Maximum| . .. o
bl additional conspicuity at night. postedl \ Desirable Spacing of Sign Suggested
pont Warning Reflectors, chevrons or S%ieed ormula Toper*L;nmhs Chorg\ellmnq Spacing zéorgﬁucssmol
o # steady-burn warning 1ights may evices v uffer Space
9 be added if drums or longitudingl * T T ] 2 T on e on o | pistonce "B
§ CW1-6 channelizing devices are used. OffsetOffsetloffset| Toper | Tangent
@ 48" X 24" (Both directions) 30 o] 150°[ 165°] 180 30° 60" 120" 90"
o (see rote 22 A 35 L=—g-§'— 205'| 225 | 245'| 35° 70" | 160 120°
c rei T 7 . g 0 7 g
4 ggf;éscggspg?%igeworkers CTB with safety end 49 265°| 295°) 320 40[ 80 240[ 155,
g ond equipment to treatment, or other 45 450°| 495°| 540’ 45 90’ 320 195
enter and exit work barrier system as 7 7 . 7 3 7 ;
@ epoce. ' detaiied ailsewhere 50 500°| 550°] 600°] 50° | 100 400° 240’
: in the plans. 55 L=WS 550'| 605’ 660’ 55 110 500 295
8 60 600’ | 660 720’ 60" 120’ 600’ 350’
= 65 650°| 715’ 780’ 65° 130° 700’ 410’
6" Solid 70 700'| 770’ | 840’ 70° 140’ 800’ 475’
6" Solid White 75 750’ 825°'| 900’ 75’ 150 300’ 540"
. Edgetine
Wnite N ¥ Conventional Roads Only

Edgeline

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

The use of this standord is governed by the "Texos Engineering Proctice Act”.

of this stondord to other formots or for incorrect results or domoges resulting from its use.

L
®
>
8
0
]
5
§ Type I1-A-A
Raised
3 Pavement TYPICAL USAGE
Markers on MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
g OM-3 40" C-C. DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o Object v 7
ki
..\‘f Markers CLOSED RI]I-Z .
sy 48”7 X 30
-
8 h GENERAL NOTES
Q
CW1 -6
= 48" X 24" 1. Flags attached to signs where shown are REQUIRED.
2 6" 4" 6" 2. All traffic control devices illustroted ore REQUIRED, except those
Q T “A-A  pe—rferfe—s] denoted with the tricngle symbo! may be omifted when stoted elsewhere
& é Rc);?:eclil e in the pians, or for routine maintenonce work, when approved by the
E P Pavement Lo Engineer.
§ .; r:gr:kgr:(s:. on TCP (2-7q)
2 " 3. Raised pavement markers shall be placed 40 feet c-c on centeriine
e = 6" Double throughout project.
Yellow Line 4. Roadwoy diversion design requirements should be based on posted
speed Iimit or prevailing speed.
5. New pavement surface should be extended across existing roadwoy
1"-2" L— edge to @ point where existing pavement markings left in place
during project do not conflict with construction area pavement
< marking.
6" Double _
Yellow Line ° ¥ ol W5-2 TCP (2-7b)
* 48" X 48" 6. The CW5-2 “Narrow Bridge” sign may be omitted if lane and shoulder
CwWi-4L e ] (See note 6) widths are mointained,
New pavement W 48" X 48"
surface should alo Y
extend to ol XX alla
this point. " MPH CW13-1P x
(See note 5) I 24" X 24" DO
(See note 2)A NOT
@ |t —] ol / Rd-1
] PASS
| 24" X 30"
| =k ikt
| ] e
CW20-14,8,0r C I Texas Department of Transportation Sttty
o 48" x 48" VAR o
vie | TRAFFIC CONTROL PLAN
| . DIVERSIONS AND
NARROW BRIDGES
\ N\ / 48" x 48"
) / C¥20-1D \/ (F 1ags-
TCP (2-7q) 4 ?FBI. X 48" TCP (2-7b) See note 1} TCP(2-7) _23
ags-
See note 1) FILE: tcp2-7-23.4 DN cx oWt ex:
D! gn
ROADWAY D l VERS I ON BR I DGE WI DEN I NG © T1xpoT Aprii 2023 CONT |SECT J08 HIGHWAY
o 12-85 4-98 308" 6461 | 43 001 1-610, etc.
- 8-95 3-03 4-23 oIsT COUNTY SHEET NO.
au 1-97 2-12 HoU HARRIS, eto. 36
167




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Warning Sign Sequence b END Warning Sign Sequence N LEGEND
t g >ign sequen ROAD WORK G20-2 in opposite direction T H am |C izl Devi
in opposite direction 48" X 24" same as below e ezzza| Type 3 Barricade hannelizing Devices
Some os betow AV ATA LAY = END 2 |sign <:| Traffic Flow
85 ROAD WORK 5202 °
S ¢ *x Temporary 48" X 24"
5y ) | 24" Stop Line . 0\ Flag D—O F lagger
>
géé w s ves. | Raised Pavement T@ Temporary or Portabie
ggg R“Q‘n?x " x o PASS PASS || 1f oppiicabie Markers Ty I[-AA Traffic Signal
o w
30F WITH STOP WITH — —_—
o X1 Py
22¢ TO CARE | Ra-2 HERE ON| o g CARE || R4-2 Desirable “Obecing of MIpimm | suggested :
o 24" X 30" RED | 24° X 30" pPosted| Formuta|  Toper Length ¢ O Sign jgested |giopping
B Al ONCOMING ° Speed oper Lengths Cnannelizing Spaaing |Longitudinal [7'gTony
*Zof RI1-2aP TRAFFIC R10-6L [ + I (This sign should X % Devices -y~  |Buffer Space|pistance
ozl 48"x 36" 24" X 38" e be located across * o | 11° ] 12 | 0na |.0na |pistance 8"
- olwn from the R4-1 Offset|Of fset|Offset] Toper | Tangent
ges| (See note D A4 Temporary D Kl DO NOT PASS sign ) 501165 [ Teo 307 5o 1307 50" 50"
:8'3 . l Yield Line v in the opposing wsz
gav g . direction) 35 |L= 0 2057| 225 | 245’ 35 70’ 160’ 120 250
ace - | 8 l 40 265'| 295°| 320°'f 40’ 80’ 240° 155° 305°
gcg [ — n 45 450°] 495" | 540’ 45° 90’ 320’ 1957 360’
Eg" I 2 l 50 500'| 550'| 600° 50° 100’ 400° 240° 425’
.?::g))‘d R K ] o 55 L=WS 550°| 605'| 660° 55° 1107 500 295’ 495
2op I K] s l 60 600°| 660°| 720’ 60’ 120° 600’ 350" 570°
P [ g 65 650°| 715'| 780°| 65" | 130° | 700’ 410’ 645’
gxe . l . 70 700°'| 770'| 840" 70" 140’ 800 475’ 730’
> l Q # CW1-4R X y B 7 . B 3 7 7
I I © 48" X 48" I g y 75 750’ | 825" 900 75 150 900 540 820
(] /
oL A . .
gg‘é W TV CANE WiDTH I 5 ‘ % Conventional Roads Only
a2 11" - Rural I ! = . \ %% Toper lengths have been rounded off.
g*é': 10° - Urbon (Urbaon Street | 3 CW13-1P I CARE WiDTH N\ / L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
855] [speea Conditions 30-40 mon) = {— 24" x 24" - L] ] Ny Sowi-ar
58 Ha™"1 I :c‘> - Sugm tUrbon S = X 48" TYPICAL USAGE
* - Urban (Urban Street I N >4
28° fmm e P - SHORT SHORT TERM INTERMEDIATE LONG TERM
8‘§1’ 6" solid —r | E S Speed Conditions 30-40 mph) Hy &= XX MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
LY White R1-2 —d e ——— CWi3-1P
. MPH v v
2% Edgeline .. N N T | ST s 24" % 24"
veo 42"X 42X 42 pre—— e
\.S‘O— —— i ——— e T
S I
25 e T0 | GENERAL NOTES
Eé*é ONCOMING [R1-20P i 1. Flags attached to signs where shown are REQUIRED.
=34 I > TRAFFIC j48" X 36" I = STOP 2. When this TCP is used ot o location which does not involve o bridge,
£7 9o | e ———) (See Note 7) HERE ON 0 48" x 48" CW20-4D "ONE LANE ROAD AHEAD" signs should be used in lieu
<25 5 . . I RED of the CW5-3 “ONE LANE BRIDGE" signs. The CW13-1P Advisory Speed Plaque
033 ) I Type B High - R10-6L is required with either warning sign.
&323 n o Intensity . . | =t , 24" X 36" 3. Roised pavement markers shall be placed 40 feet c-c on centerline between
yoE® > | w E[c:l;nng :_l?rnr;r?g a ] DO NOT PASS signs and stop or yield lines.
ZRax o tght or Fiashing i [ o 4, For intermediate term situations, when it is not feasible to remove ond restore
<L - l Beacon. . 0 t ki the ch lizati + b de dominant b i
g 84— Temporary 2 {See note 6) o { pavemen mgr 1Ngs, channelizQ !On mus e mQ gmnon Y USinQ.O very
et Yield Line vy e N c close spacing. This is especially importont in tocations of conflicting
e e 6" Solid informotion, such as where troffic is directed over o double yellow centerline.
white / 2 In such locations a moximum channelizing device spacing of 20 feet is
Edgel ine—" ] ° recommended. The 20 foot channelizing device spocing recommendation is
B ab L LIRS PN intended for the orea of conflicting information ond not the entire work zone.
. [ P4
6" Solid el S ows-3 TCP (2-8a)
White - I e 48" X 48" 5. Traffic control by CW3-2 "YIELD AHEAD" symbo! signs for one lane two-way
Edgeline Temporary L (Red Ball on Top) troffic control operations should be limited to work spaces less than
9F 24" Stop Line—/ o) 400 feet long and roadways with less thon 2000 ADT, Otherwise, portable
troffic signals should be used.
db - 6. If power is available, o flashing beacon should be attached to the CW3-2
R “YIELD AHEAD" symbol sign for emphasis.
7. The R1-2 "YIELD" ond R1-2aP “TO ONCOMING TRAFFIC" signs and other
/9 x regutatory signs shall be installed ot 7 foot minimum mounting height.
T L, e - TCP (2-8b)
Rg?:eél- ) - Type 11-A-A IG ‘4 ; 6] /GB 8. A list of opproved Portoble Traffic Signaols con be found in the "Compliont
Pavement Raised x Work Zone Traffic Control Devices" |ist.
Markers on i Pavement C: CWi3-1p 9. Pgrfoble troffic siqngls shoul? be located to provide adequate stopping sight
40’ C-C. Morkers on - 34" x 24" (See note 2) distonce for approgching motorist (See table above).
40’ C-C. db
I PA g @ ;’raffﬂt;
a 8S R4-1 " Do afe
l 24" X 30 0 |<> NOT I Texas Department of Transportation _43;",’,5};’,’.1,
w_an w_on & @ R4-1
1"-2 1"-2
l« o % - L g ¥ 30° TRAFFIC CONTROL PLAN
6" Double LONG TERM ONE-LANE
Yellow Line 6" Double
CW20-1D Yellow Line TWO-WAY CONTROL
48" X 48
TCP (2-8aq) (Flags- N\
See note 1) TCP (2-8b) NAHEAD / .
N Seosin TCP(2-8)-23
ONE LANE TWO" WAY At (Flags- FILE:  tcp2-8-23.dgn oN: ex: ow: [ex:
TRAFF IC CONTROL WI TH Y I ELD S [ GNS ONE LANE TWO-WAY See note 1) © TxDOT April 2023 CoNT | sECT 408 HIGHWAY
L REVISIONS 461 | 4 001 -610, etc.
24 (Lese Than 2000 ADT-See Note 5) TRAFFIC CONTROL WITH TRAFFIC SIGNAL v Al e AT
[=3™H 1-97 2-12 HOU HARRISlefc. 97

Lied |
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l 120° -200° Approx. l I 120 -200° Approx. I 1
1 f :

' 1500° « Approx.
! See note 8

TRAIL, SHADOW, ond LEAD vehicles shall be equipped with arrow boards as
illustroted. When a LEAD vehicle is not used the WORK vehicle must be
equipped with on arrow board. The Engineer will determine if the LEAD VEHICLE
and/or TRAIL VEHICLE are required baosed on prevailing roadway conditions,
traffic volume, aond sight distance restrictions.

See note 1
e’ TRAIL/SHADOW VEHICLE A

TCP (3" 1 G) with RIGHT Directional
display Flashing Arrow Boord

UNDIVIDED MULTILANE ROADWAY )

LEGEND
* | Trail Vehicle
Shou!der ARROW BOARD DISPLAY

;::5 X VEHICLE WORK % % | Shadow Vehicle

o OR
L K i i * % % i [=3] i i
:§ vvli?:‘h \éigégées I‘;?sg \sli:jcl)gég 3 CONVOY CONVOY Work Vehicle ' RIGHT Directional
::;8 — N _ P - _ i — — CW21-100T CWZi-100T Emj Heavy Work Vehicle LEFT Directional
Sq 72" X 36" 60" X 36" Truck Mounted
5% ‘ .y \ <3 AN |y ttenuctor (TMA) (€8 | pounte Arrow

e I }7‘ L] R CAUTION (Alternating
o
= E -@ * 8 * * | I * % % l I E‘,> secee :' G Troffic Flow [2] Diomond or 4 Corner Fiash)

» L ]

+ —— o———— —_— [ES— —— —_— —

= A TYPICAL USAGE

3 C,'> X VEHICLE|[[ MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM

@ CONVOY N DURATION | STATIONARY | TERM STATIONARY| STATIONARY

§ See Note 9 and _// Forward Facing / © o

a Trai 1/Shadow Vehicle A Shouider Arrow Boord .

o .

) i GENERAL NOTES

o

-

[+

(=]

—

[«3

Q

E3

=

The use of amber high intensity rotating, floshing, oscillating, or strobe lights
on vehicles are required. Blue high intensity rotating, flashing, oscillating or
strobe |ights when mounted on the driver’'s side of the vehicie may be operated
simultaneousty with the amber beccons or strobe lights.

Work Venicle 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE
are required.
See note 9 and 120" -200° 120’ -200/, 1500’ + Approx. )
Traii/Shadow Vehicle B Lead Vehicile ADDrox. Approx. See note 8 4, Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity ond
with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.

5, Flashing orrow boards shall be Type B or Type C as per the Barricade and

Construction (BC) standards. The board shail be controlled from inside the vehicle.
E} — 6.
\k\iﬁ]% | d@ Q K [
7.

Shoul der

T T

Each vehicle shall have two-way radio communication capability.

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

The use of this stondard is governed by the “"Texos Engineering Proctice Act”,

Kind is maode by TxDOT for ony purpose whatsoever.
of this standord +0 other formats or for incorrect results or domoges resulting from its use,

E -@l ﬂ G[Dj* %* Shouider __* shadow the other convoy vehicles.
é \Q\ L—See note 9 and ——j 8. Vehicle spacing between the TRAIL VEHICLE ond the SHADOW VEHICLE will vaory
= 1500° + Approx. 120" -200" Forward Trai|/Shadow Vehicle A depending on sight distance resfricfions: M?forisfs approaching the work convoy
< f See hote B T APpProx i Foc?n should be abie to see the TRAIL VEHICLE in time to siow down and/or change lanes as
g ) Arrowgﬂoord +hey approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
3 and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may

WORK ON TRAVEL LANE

WORK ON SHOULDER vary according to terrain, work activity and other factors.

9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT}) signs shall be used on
TRAIL VEHICLES aond SHADOW VEHICLES as shown. As an option 48" X 48" diamond shoped
“"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
the number of the convoy vehicles displayed on the sign in the number designation
“X" location. The "X VEHICLE CONVOY" sign shat!l not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

TCP (3-1b)
TWO-WAY ROADWAY WITH PAVED SHOULDERS

10. On +two-lane two-way roadways, the work and protection vehicles should pull over
See note 9 and periodicaltly to ollow motor vehicle traffic to pass. If motorists are not allowed to
Trail/Shadow Vehicle B Work Vehicle pass the work convoy, a “DO NOT PASS" (R4-1) sign should be placed on the back of the
with strobes rearmost protection vehicle.
____________________________________ X VEHICLE oR WORK
CONVOY CONVOY
CwW21-10cT CW21-100T
\ / <3 72" X 36" 60" X 36"
’ | \] v g — Red Reflective 5’ : Opgraaftfi’gns
o) * 9 * * o> R ) . . Division
. . OR . . White Reflective l Texas Department of Transportation Standard
N ——ra
=
——————————————————————————————— xvemeielll : TRAFFIC CONTROL PLAN
Lead Vehicl : ol ©
} 1500 + ApDrox. ' 120° -200" l l 120° ~200° l with s?rc[:geg . @ :‘: T mB I L E WERAT IONS
r T A i 1 I A " i . M 2
By v A ClS | UNDIVIDED WIGHWAYS
TCP (3-1c) | te" | TCP(3-1)-13
TRAIL/SHADOW VEHICLE B ! (WIDTH OF TMA) I FILE: tcp3-1. dgn ow: TXDOT |oxs TxDOTJowe TxDOT [exe TxDOT
N N ©7Tx00T  December 1985 conT |sect 108 HUGHRAY
- th Floshing Arrow Boord "
oo TWO WAY ROADWAY WITHOUT PAVED SHOULDERS wi mcwﬁde;w STRIPING FOR TMA M4+%mmm 6461 | 43 001 1-610, etc.
% :’. 8-95 7-13 pist COUNTY SHEET NO.
ac 1-97 HoU HARRIS, etc. 98
e
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See Detail B—\

i
3"«

AN

+
"

ADVANCE WARNING B

TRAIL VEHIC

LE *

VEHICLE

(See Note 2)

RIGHT LANE CLOSURE ON DIVIDED HIGHWAY -

\ Shoulder
See Note 1 C:>
2 — I i — — — e — — e e e _—
& >
LY — em— ——
:g N = * ¥ ¥
5. N D *» >
o 0
ggz E\—@T[D \ Shoulder
o+ i
L E
o6
=8 I 1500° + ApDrox. t 400" [ [ 120" -200°
e ! | Approx. | ! Approx.
‘:3.? See Detail A See Detgil C
o
g3
g8
[
1 < P 2
ok > >
gv
.
] \
0 .
on Ramp Control Vehicle
= oF & o’ RAMP shall be used when
E OETITT .:..... o ossee CLOSED rquired by the
e * ° . Engineer
. [ — . S R11-20T
g 48" X 30"
!l cweo-sorm fricHT Lane][D cwz0-sotr LI|[RIGHT LANE|[D cHz1 - 1001 WoRrk |
: 72" X 36 CLOSED : 72" X 38 CLOSED 5 CONVOY N
©

@ SHADOW VEHICLE **
TCP(3-20)

Trait vehicle required

See Detail D«\ See Detail E —\

See Detail F

An additionai Shadow Vehicle with

TMA and Arrow Board in Coution Mode

is required ot this location if workers
ore on foot in the work spoce:;7

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

\ \

Shou der

See Note 1

kind is made by TxDOT for aony purpose whotsoever.

of this stondord to other formats or for

DISCLAIMER:

ADVANCE WARNING
VEHICLE

®©

> DI *er D
> o >
1T L Shou l der
! 1500° + Approx. [ 1000’ ‘ } 120° -200°
! Approx. ! f ApPprox. !
o. o. O.
...O... o 00060 ® [ E X N N ]
. ®. .,
—— S— s N
cH20-5¢TR 2 RIGHT LANES IJJ CW20-5eTR 2 RIGHT LANES |[LJ ezt -100T woRrk | [
.y L . " R | Rt * M
Ji CLOSED A o 2" X 36 Ji CLOSED A 5 CONVOY o

E

REQUIRED TRAIL

INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY -

SHADOW VEHICLE * *
F
VEHICLE * <:>

TCP (3-2b)

DATE:
FILE:

LEGEND

% | Trail Vehicle

ARROW BOARD DISPLAY

Attenuator (TMA)

% ¥ | Shadow Vehicle
% % ¥ | wWork venicie RIGHT Directional
l:]nj Heavy Work Vehicle LEFT Directional
@8] | Truck Mounted [._('._!] Double Arrow
]

GI . CAUTION (Alternating
Traffic Flow Diomond or 4 Corner Flash)
TYPICAL USAGE
MOBILE SHORT SHORT TERM| INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY| STATIONARY
A

GENERAL NOTES

1.

ADVANCE WARNING, TRAIL and SHADOW vehicles shall be equipped with Type B

or Type C flashing arrow boards as per the Barricade and Consiruction (BC)
Arrow boords on WORK vehicles will be optional
The arrow boards shall be operated from

standards.
type of work being per formed.
inside the vehicle.

For TCP(3-2a) the Engineer will determine if the TRAIL VEHICLE is required based on
prevailing roadway conditions, traffic volume, ond sight distance restrictions.
other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.

The use of amber high intensity rototing,
on vehicles ore required.

The use of truck mounted attenugtors
SHADOW, ond TRAIL vehicles are required.

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

color requirements of DMS 8300, Type A.

Each vehicle shall have two-way radio communication capability.

When work convoys must chonge ltanes, the

shadow the other convoy vehicles.

Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vory

depending on sight distonce restrictions.
should be able to see the TRAIL VEHICLE
they opproach the TRAIL VEHICLE.
and SHADOW VEHICLE may vary according to

Standard 48" X 48" diomond shaped worning signs with the some messoge as those shown
may be used where adequote mounting space exists.

these signs.

PCMS/TMCMS message. When this is done,
Advance Warning Vehicle,

The principles on this sheet may be used
roadway considering the number of lanes,
frequency.

teft lane closures or

The Advonce Worning Vehicle may straddie
necessary.

Red Refiective

wWhite Reflective

*6"
(HEIGHT OF TMA)

| te" |

I (WIDTH OF TMA) |

STRIPING FOR

Blue high intensity rotating, flashing, oscillating or
strobe lights when mounted on the driver’'s side of the vehicle may be operated
simultaneously with the amber beccons or strobe lights.

(TMA) on the ADVANCE WARNING,

in time to slow down and/or change
vehicle spacing between the WORK VEHICLE

The signs shown should be used on the Advance Warning Vehicle.
changeable message sign (PCMS) or o truck mounted changeable message sign (TMCMS) with

¢ minimum character height of 12", and displaying the same legend may be substituted for
An appropriote directional arrow display, simuloting the size and
legibility of the flashing arrow board, must be used in the second phase of the

the arrow board will not be required on the

Standard diamond shape versions of the CW20-5 series signs may be used as an option
if the rectonguiar signs shown are not available.

Signs and flashing arrow board modes shal! be appropriately altered when implementing
interior closures which ciose the left

based on the

Al

flashing, oscillaoting, or strobe lights

TRAIL VEHICLE should change lanes first to

Motor ists approaching the work convoy
lones as

terrain, work activity and other factors.

As on option, a portable

to close lanes from the left side of the
shoulder width, sight distance,and romp

lanes.

the edgeline when shoulder width mokes i+t

‘ ® Traffic
Operations

; Divislon
Texas Department of Transportation Standard

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
DIVIDED HIGHWAYS

TCP(3-2)-13

FILEs +cp3-2. dgn ons TxDOT [cxs TxDOT[ows TxDOT Jex: TxDOT

© 1x00T  December 1985 CONT |SECT Jos HIGHWAY
REVISIONS 6461 | 4 o0 1-610, etc.

2-94 4-98 3 :

8-95 7-13 pist COUNTY SHEET NO.

1-97 HOU HARRIS, etc. 99

™
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ahodow Vehicle
ith Attenuator
ond Arrow Board LEGEND

(See note 2 and 5)
‘\ / % | Trail Vehicle

ARROW BOARD DISPLAY

25 Shadow Vehicle .

g_g With Attenuator % ¥ | Shodow Vehicle

5§ oae nove 3"822 5 * % % | Work vVehicle RIGHT Directional

»rC

84 Eﬁjj Heavy Work Vehicle LEFT Directional

o 7]

o3 . I — T 3 1

§*p / A A::gnugig: Al €3 | poubie Arrow

- —— ———
235 m:: Q Traffic Flow m m = Channelizing Devices
b

IR AT

%:o — C> — - — - —_— — Minimum Suggested Maximum] . .

g5 Desirabie Spacing of Minimum | g

P 9 Si ugg

gat — — - — - —_— ] Sost;;d Formuta Taoper Lengths Chonneltizing Spocginng Longitudinal

og2 El,> 30’ \ pe * % Devices v Buffer Spoce

82 Min * 10° AN 12’ 0n o 0n o |pistance 8"

£Pw . offset|Offsetjoffset] Taper | Tangent

a @ ' . 3 O

e 30’ 30 30 21 1507 165°| 180 30 60’ 120 90

2c X" Work Spac

.E.mg . Min, Min. X Space 35 |- 25 [2057 2257 2a57] 35 70° | 1607 120’

gg‘z X Work Space 70 26571 29571 350° 40" 80 240 1857

<80 45 4507] 4957| 540'] 45’ 90’ | 320 195°

C + . . . v O ’ .

St TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR 50 soo'[sS07 coor] S0 [ 100" | s00 | 240

=¥ - = - 7 N 7 7 f 7 7

838 CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS  OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS o1 LTS Moo eea oo ee T 20 | 200 T 350

[

‘8 65 650°| 715" 780° 65" 130° 700’ 410’

. @

DO

£>L 70 700°| 770'| 840’ 70° 140’ 800’ 475

0 Q

288 Work Spoce 75 750 825°| 900/f 75 | 150 | 900 540’

?é\d 30° 'S ~Shadow Vehicle % Conventiona! Roads Only

;.’3“' Min, CW?-O)'(‘QB,, ‘g;};"Aﬁ:*enggzgg ¥%¥ Taper lengths have been rounded off.

L ow = =W =
égz (See note 2 ond §) L=Length of Taper (FT) WsWidth of Offset(FT) S=Posted Speed(MFH)
o —

»ag TYPICAL USAGE

ofb "R — — — —_ — — e e < — — MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM

5°% Shadow Vehicl <a DURATION | STATIONARY [TERM STATIONARY| STATIONARY

VLt [ — adow Vehicle — J— J—— — — — —_— — 7

COG With Attenuator <3

C4 L

e s and Arrow Boord

N~ O — =y ——

o v ] < = (See note 2 and 5) ] 2 [ 2
27 > — e GENERAL NOTES
+ 0 E E [ 3

»

"5"15; - - - - — i o i - hra — 1. This troffic control plan is for use on conventional roads posted
086 C‘(> at 45 mph or less and is intended for mobile operations that move
FER RS - - - - - - - - - T - - continuously or intermittently (stopping up to approximately 15
Zo0n C:> minutes) such as short-line striping and in-lane rumble strips.
< Lo When cctivities are anticipated to take longer amounts of time or
g of 30 traffic conditions warrant, a short duration or short-term stationary
o € wy A traffic control plan should be used.

o xXo Min
Work Space 2. A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping
CW20-1D on the back panel of ali truck mounted attenuators shall be 8" red
<Y and white reflective sheeting placed in an inverted "V” design.
TYPICAL TRAFF lC CONTROL FOR 48 TYPICAL TRAFF IC CONTROL FOR Reflective sheeting shall meet or exceed the reflectivity and coior

requirements of deparimental material specification DMS-8300, Type A.

OUTSIDE LANE MARKINGS INSIDE LANE MARKINGS i . %100t .

3. All traffic control devices shall be in accordaonce with the "Texas
Manua!l on Uniform Troffic Contro! Devices" (TMUTCD), latest edition.

CW20-1D 4, The use of yellow rotating beacons or strobe lights on vehicles are

"X 48" required. Blue high intensity rotating, flashing, oscillating or
strobe 1ights when mounted on the drivers side of the vehicle may
Work Space X _ Shadow Vehicle be operated simultaneously with the amber beacons or strobe !ights.
ith Att + . . .
30’ gr;dhAﬁro:nggogz 5. Fiashing orrow board shall be used on Shadow Vehiclie. Filashing arrow
Min. (See note 2 and 5) board shall be Type B or Type C as per BC Stondards. The arrow

board operation shall be controllied from inside the truck.

— = — e —_— — ® Trafflc
P Red Reflective 5’ O;Beir’atllons
= = = — — Wnite Reflective I Texas Department of Transportation Stondord

(HEIGHT OF TMA)

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS FOR
ISOLATED WORK AREAS

Shadow Vehicle “X" 30°
Hin Attenuoror i UNDIVIDED HIGHWAYS
e (See note 2 and 5) Work Space
| , - | TCP(3-4)-13
f (WIDTH OF TMA) I FlLes tcp3-4. dgn o TxDOT |coxs TxDOT [ows TxDOT [exs TxDOT
. TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA S s 5 oo Cero.erc
e LEFT TURN LANE MARKINGS CENTER LANE MARKINGS e ——_.

s
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LEGEND
ez=ZzZza|Type 3 Borricade B8 |Chonnelizing Devices
. T k Mounted
» I | [ l END [:Dj Heavy Work Venicle @S |\t renuator (TMA)
c 8 - - —— —_ge
% i ROAD WORK Trailer Mounted @ Portoble Changeable
5% I | | | Flashing Arrow Board Message Sign (PCMS)
> G20-2
284 5 § § § 5 § § Q ole 48" X 24" &= [Sign <J Traffic Flow
So& CH20-1D S ° S ° 3 ° © 4} 4} ° 3z
10282 IR I H R HE A S ries 00 [rrosoer
b e g g £ P : Z g [
F
<3<} v n
Zu g 7
s I [ 3 / ' . | I Minimum S sted Maximum
Tt SHOULDE 3 Desirable o acing of Suggested
-4 g s © Posted| Formuia] Taper Lengths Chonrelizing  {Long!tudinal
ot 8 ® - - © Speed % ¥ Devices Buffer Spoce
~9§3 2 | | 8 | l <t 8 * 10° 1 12 Tona on a "B"
5ee . a ig ;Stzg" Az & of fset{of fsetlorfaet} Taper | Tangent
2y | | « oR | | « 30 P ECH N R RO I 90’
3 ) N ; ; 7 7 T50°
geg Shodow Vehicle with [ S ! ) k g 35 |- 55| 2057 2257 ] 245°] 35° 70 20'
ce TMA and high intesity,— Shadow Vehicle with —] 40 265°| 295°| 320’ 40 80 155
- 08 a g Yy ; ALAR- A
wg I rotating, flashing, 4 | TMA ond high intesity, a5 450°] 495°] 540°| 45° 30" 195"
gasb illatin r N @ rotating, flashing, y
- ° osc Q g o | -} u . . | 3 50 ’ 550! 600: sol ‘001 240:
200 ; strobe lights. ofcnélo*lr!ng*or 500
¥ aN \ strobe lights. ’ ' ’ ‘ 110’ 295°
Se3 | l o« Sowzr-sa | | 55 | s [507] 6057] 660’ 55" i '
838 LEFT L N/ 48" x 48" b 60 600" | 660°] 720" | 60 120 350
2| CSHOULDERY - @ 1000 F1 - ® 62 e B S0 7
05 ? N\(LOSED/ | [ CH16-3aP l | 70 700’ | 770’ 840‘] 70 140 5
£85 N/ o 30" x 12° . 75 750’ | 825'| 900°] 75’ 150° 540"
788 ™~ . 8 . 80 800°| 880°| 960°] 80" | 160" 615
<] CW21-5al ] | * - I ] t oy o
Ve “ " "
gxe 48" x 48 * T * ~ ¥ Conventional Roads Oniy
§33 o » o 3 - » - A xxTaper lengths have been rounded off,
8§m § l | I ‘ 4 L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
it ZRIGHT
"S- LEFT N . o )
pg2 | I {sHouLDERYy 8 | | 2 Stloseny
€5 ~ TYPICAL USAGE
tu—‘é | I 8 I | . MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
nQe & 2 N P ol CW21-50R DURATION | STATIONARY | TERM STATIONARY| STATIONARY
‘c + " "
£ - 2 CH21-Sal. - . 48" X 48 TCP(5-1a) | TCP(5-1b) TCP (5-1b)
ny < | S l 48" x 48 0 | R |
“D0 .
o v Al - o
@ C o
w @D O w0
@ 0ag+ 7 X
£382 L L A\
= 4
Soup | I RIGHT | I RIGHT GENERAL NOTES
3 e2F ® 2. ——— SHOULDER ® - ——] SHOULDER —
2 S | CLOSED/ | ] 1. A Shadow Vehicle with ¢ TMA should be used onytime it con
s e [ | | | CW21-5aRN be positioned 30 to 100’ in advence of the area of crew
48" ) exposure without adversely effecting the performance
B or quality of the work, Type 3 borricades or drums may be
| &7 | Cw21-50R 1 52 1 substituted when workers on foot are no longer present when
4 Shadow Vehicle with 48" X 48" 4— Shadow Vehicle with %16)—(3?*; approved by the Engineer.
A T A TMA ond high intesity, "
3 Igﬁog?gch'?"l‘cégygz”y’ 3 rotating, flashing, 2. 28" tall or taller one-piece cones will be allowed only for
g | oscil Io‘r’ing or ! 8 I oscillating or Short Duration or Short Term stotionary operations when
w4l strobe 1ights. wioié strobe lights. workers are present to maintain the devices upright ond in
x| A% . x| Mg . proper location. Intermediate Term staotionary work areas
5 | | 8 5 } | 8 should use Drums, Vertical Panels or 42" tall two-piece
= ® = © cones.
| [ ] | </
3 8 o 5 CW21-5bR
b b ° o 48" x 48"
. ARAYEAIE e P AR E
& & e & 5
s}
i [ L | I | L l Traffic
§ O 0 § END i’, 0 § 3. O%?r,at’lons
3 3 | 3 0 2 whon = Texas Department of Transportation Vo
2 | 2 | ROAD WORK 2 | 2 | I P P Standard
" " w 2]
G20-2
48" x 24" TRAFFIC CONTROL PLAN
SHOULDER WORK FOR
FREEWAYS / EXPRESSWAYS
TCP (5-1q) TCP (5-1b)
TCP(5-1)-18
FILE: tcp5-1-18. dgn DN: [cx: Im: ch:
WORK AREA ON SHOULDER WORK AREA ON SHOULDER OTT Februory 17 | o [ oy
- REVISIONS 6461 | 43 001 1-610, etc.
Eﬂ 2-18 o1sT COUNTY SHEET NO.
ac HOU HARRIS, etc, 101
T80
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= _ . | END LEGEND

ROAD WORK rrzza|Type 3 Barricade m® |Chonnelizing Devices

G20-2 Truck Mounted
48" X 24" (I3 |Heovy Work venicie N | attenuator (TMA)

See Note 13 £ ITraitler Mounted @ Portabte Changeable

Flashing Arrow Boord Message Sign (PCMS)

END
GIG!GIG ROAD WORK ‘ ke |Sign <3 Traffic Flow
620-2 . O\ |Froe 0o |Fragger

48" X 24"
- See Note 13

>
&>
o>
>

Shoul der

Shoutder
Shou | der
Min,

500°
u
n

No warranty of ony

TxDOT assumes no responsibility for the conversion

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

Minimum Suggested Max imum
Desirable Spacing of Suggested
Posted| ¢ 1] TOPer Lengths "L™| chonnelizing  |Longitudina!
Speed | Ormuio ¥ % Devices Buffer Spoce
g

10° 1 12° On a on o
Offset|Of fsetlOffset] Toper | Tangent

45 450°| 495 | 540° 45° 90’ 195°
50 500" | 550’} 600’ 50 100’ 240°
55 550°| 605°| 660 55’ 110 295
60 600’ | 660°| 720" 60" 120° 350°
65 650’} 715°| 780’ 65" 130 410°
70 700°) 770'] 840’ 70’ 140’ 475’
75 750°| 825'| 900° 75° 150’ 540°
80 800’ | 880’} 960’ 80 160 615"

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

with TMA and
high intensity
rotating,

flashing, [
oscillating or
strobe lights

’ l l Shadow Vehicles

o
0

Min,

Work Spoce

500’

8 @3 =
-"“‘
.

iy

L.
B

Shadow Vehicle 4} 4} G

with TMA and
high intensity
rotating, flashing, | I

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
/ CW20-5TR DURATION STATIONARY TERM STATIONARY STATIONARY

48" X 48"
(See note 10) oA v v

GENERAL NOTES

X
20
Min,

Work Spoce

oscillating or
strobe |ights ] [

See note

- , IAcnd 7\1
y

1000

b

- CW16-2aP
] 30" x 12 1. All troffic control devices illustrated ore REQUIRED. Devices denoted with the
£ triangle symbo! may be omitted when stated elsewhere in the plans.
=
wd
o~

s 8 S W B ‘I lv
|

2. Drums or 42"cones are the typical chonnelizing devices. For Intermediate Term
Stationory work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer,

3. All construction signs and barricades placed during any phose of work shall remain
in place until removal is approved by the Engineer.

. The Engineer moy direct the Contractor to furnish cdditional signs ond borricades as
required to maintain traffic flow, detours and motorist safety during construction.

5, Static message boords or changecble message signs stating the date ond duration of
romp or freeway lane closures shall be placed a minimum of seven (7) calendor days
in odvance of the octua!l closure.

. Phase 2 of the PCMS message should include appropricte information formotted aos shown

CW16-20P on BC(6), such os "MERGE LEFT," recommended advisory speed, delay information, or

30" X 12" other specific wornings,

7. Duplicote construction warning signs should be erected on the medions side of freeways
where medion width will permit ond troffic volume justifies the signing.

8. The number of closed lanes may be increased provided the spacing of traffic control
devices, taper lengths ond tongent lengths meet the requirements of the TMUTCD.

9. Warning signs for intermediate term stationary work shouid be mounted ot 7' to the
bottom of the sign.

10.Worning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stationary or short duration work, sign versions
V4 shown in the SHSD for Texas with distances on the sign face rather than mounted on

/ CW20-5aTR o plaque below the sign may be used.

48" X 48" 11.¥nen possibie, PCMS units should be locoted in advance of the last avoiloble exit romp

(See note 10} prior to the lone closure to allow motorists on alternate route. They may also be
relocoted to improve advance worning in case of unanticipated queuing or congestion.

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

S

a8 B W B B8

e®
e®
a®
!‘

IV3L

See note

1 and 7

0.

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

kind is made by TxDOT for ony purpose whatsoever.

1000

23

DISCLAIMER:

r'y
P4
e®
!‘

/ 5TR
\ / 48" X 48" *
— (See note 10)

1/3 L

1000’

r'Y

CWi6-3aP 1 and 7

See note
e ]

1000° | 1600° l

RIGHT LN XXXX
Cj CLOSED XXXX
AHEAD XXXX
PHASE 1 PHASE 2 ‘ * ]

See note

1 ond 740 ’ ’ I
3— -

1000’ | 1600’

1600’

ggm??g the work area ond equipment crossings. Flood!ights shati not produce a disabling glare

@ condition for road users or workers.

(See note 6)

13, The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs
\ 2 RIGHT XXXX already in place on the project.
LANES XXXX

N CLOSED XXXX Texas Department of Transporiation
PHASE 1 (SPHASE 2 ¥ A shadow vehicle equipped with Trafflc Operatlons Divlslon Standard
See note ee note 6)

V4
\V . a Truck Mounted Attenuator is
AT T

>
o>
o>
&>
| oo

typicaolly required. A shadow

hicl i d with TMA shatll
t:g \‘J‘S:e(el ??u;gpzmwge Dgsifioieg TRAFF lC CONTROL PLAN
30" to 100’ in advance of the

areo of crew exposure without FRE EWAY LANE CLOSURES

adversely affecting the work
per formance.

TCP (6-1q) TCP (6-1b)

TCP(6-1)-12

TYPICAL FREEWAY TYPICAL FREEWAY FILE: tcp6-1. dgn on: TxDOT |cks TxDOT [ows TxDOT [cke TxDOT

©71x00T  February 1998 CONT |SECT Jo8 HIGHWAY

ONE LANE CLOSURE TWO LANE CLOSURE Revisions 6461[43] 001 | 1-610,etc.

8-12
01sT COUNTY SHEET NO.

DATE:
FILE:

HOU HARRIS, etc. 102

201
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LEGEND
] 3 END crrra|Type 3 Barricaode 8 ® |Channelizing Devices
2 9 o Truck Mounted
~e é é L G G G G 5 ROAD WORK Ijm Heavy Work Vehicle N | attenuator (TMA)
co @ he)
%a b & ° 5 G20-2 Trailer Mounted Portable Changeable
5% END 3 9 48" X 24 Flashing Arrow Board Message Sign (PCMS)
> G G G G 2 &5 (See Note 4)
284 ROAD WORK i ] ‘ ] - [sign <p |rarfic Fiow
o 0
“@2d G20-2
550 48" X 24" O\ |Frag Lo |Fragger
;‘6: {See Note 4)
=% G G Minimum Suggested Maximum
Bs: Desirablie Spacing of Suggested
“To Posted| 1| Toper Lengths “L™1 chonnelizing  |Longitudinat
95& Speed |FOrmiic ¥ ¥ Devices Buffer Space
o 10’ 110 IFH on g 0n o “B"
géé ol offset|0Of feetl0ffset| Taper | Tangent
Gal 45 450°| 495°] 540°] 45’ 90° 195°
£la - . ® e | — 50 500°] 550°] 600°f 50° | 100’ 240’
029 8 [ 55 550°| 605°] 660°] 55° | 110’ 295°
[ =4
Tao sl ° 60 600’ | 660’} 720’ 60 120 350
§§3 Y o 8 65 650°] 7T15°] 780’ 65 130 410°
280 i & 70 700°] 770" 840’] 70’ | 140’ 475’
St e G G G A . 75 750°| 825°'| 900°] 75’ 150° 540°
a2 3 ™ X35k - ~ - - -
" £ 80 800° | 880°| 960°| 80 160 515
i
);-’ 5 . - Shad venicl %% Taper lengths have been rounded off.
59 Qdow Vehicle = th of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
2or . with TMA and L=Length of Tap '
*ag L] high intensity
aec I { L rotating, flashing, TYPICAL USAGE
[+] . 3
855 oscillating or SHORT SHORT TERM | INTERMEDIATE LONG TERM
ere l ’ £ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
R a
> [+] ( ( J
hd [
oZ5 . RAMP GENERAL NOTES
v62 a .
By CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
§cg R11-2bT denoted with the triangle symbol may be omitted when stated
b5 o 48" xb30" elsewhere in the plans.
28° B B - A 2. ADDED LANE Symbo! (CW4-3) sign may be omitted when sign
r=tah Shadow Vehicle ngS—IT " between romp ond mainlane can be seen from both roadways.
P . 48" X 48
w25 with TMA and 13 MPH 8" x 3. See "Advance Notice List" on BC(6) for recommended date
023 high intensity ASNA 3 [} {See note 1) ond time formatting options for PCMS Phase 2 message.
£888 rotating, flashing, LR Soendat 8 CWI3-1PA 4. The END ROAD WORK (G20-2) sign may be omitted when it
‘i’:’g"’ oscillating or s : .0 2(;' X 24" s conflicts with G20-2 signs already in place on the project.
Zounen strobe lights wlE x aque Ramp * i tosed
Lomem o'-- p to remain close
;""of Y l t * 5; See note 1) until work spoce is 15007
Y L. ] ‘ past entrance to freeway
o X0
8 .
G G 0 ] — Y “ %A shadow vehicle equipped with o Truck Mounted Attenuator is
L 3 typically required. A shadow vehicle equipped with a TMA shall
" 3 o be used if it con be positioned 30' to 100" in odvance of the
5 5 L) o areo of crew exposure without adversely affecting the work
3 ‘ ‘ t 8 “ @ 3 per formance.
g e AR ’ ‘ e | 2t ‘
’ = |7 ‘i 2 ENT RAMP XXXX
; —
. ) .._@ TO BE XXXX Additionol requirements for lane closures ond advonce signing
= CLOSED XXXX shall be as shown on TCP (6-1) or as directed by the Engineer.
3 PHASE 1 PHASE 2
1 ] (See note 3)
3 5 ‘
L S
[ -~ I w
“ See TCP(6-1)for
'Y @ Lone'Closure
o - Details ond
R " Additional Texas Department of Transportation
G ‘ G ] 4} I 4} o > Signing. Trafflc Operations Divislon Standard
See TCP(6-1) for MRHIE TRAFFIC CONTROL PLAN
Lane Closure
Details ond WORK AREA NEAR RM
Additional
Signing.
TCP (6-2q) TCP (6-2b) TCP(6-2)-12
FiLes +cp6-2. dgn o TxDOT [cks TxDOTfow TxDOT [cxs TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx00T_February 1994 | cow [seet] s icwAr
s REVISIONS 6461} 43 001 [-610, etc.
E‘_‘,’ WORK WI TH I N 500 OF RAMP 1-97 8-98 pIsT COUNTY SHEET NO.
3c 4-98 812 HOU | HARRIS, etc. 103
202
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Additional Signing.

[ExIT xx |

’ ’ ‘ ‘ St reet A Additional requirements for lone closures and advance signing
l L ’ shall be as shown on TCP {6-1) or as directed by the Engineer.

LEGEND
GIG’GIG N N czzza|Type 3 Barricade a8 [Channeiizing Devices
L 3 i Truck Mounted
gs g 5 2 AN I3 [Heovy Work venicle | @I |atvenuator (TA)

- Q
2"’ g : 2 & Trailer Mounted Portable Changeable
°§ E 3 v Flashing Arrow Board Message Sign (PCMS)
rE A 5 XY e |Si Traffic FI
cos I l ign raffic Flow
o [7]

J U I |

L EXIT 0\ Flag D_O F 1agger
o+ w

x4 l |

E
00 a
z:g — Mir}irrun Suggested Maximum
ala s ; Existing . Def:ru?;;e . Spacing of Suggested
2z . ’ oper Lengths "L~ Channelizing Longitudinal
EBE Shadow Vehicle s ‘o\i 2%21%“ Formula * ¥ Devices Bufgler lex:ce
wat wlfh TMA ong 7\ o T T e T g
263 high intensity | . LR offset|Offsetloffset] Taper | Tangent
ge ol lod:  fosning, - a5 450°| 495'] 540°'| 45° | 90’ 195"

2 u ’ ’ ’
a8 strobe lights— 50 500" 550°| 600°| 50° | 100 240
Egg ™ x 55 | | .ys | 550 6057 6607 55" | 110° 295°
"C’éu - :9; g ] RAMP 60 600°'] 660 720°] 60° | 120’ 350°

a , ’ ‘ ’ ’ ‘
gab . a ANAY ) . CLOSED 65 650'| 715°] 780°| 65' | 130 410
20 0 Shadow Vehicle 0 70 700’ 770} 840’ 70’ 140’ 475"
S.x L] £ with TMA and 9 R11-2b7 7 p ; ; ; 7
233 " — 8 high intensity & 48" X 30" 75 750°] 825'] 900'] 75 150 540
%;’—‘3 - rototing, flashirg, ¥ 80 800°’| 880’ 960’ 80’ 160’ 615°
- oscillating or 5
. strobe lights £ EXIT XY ¥% Toper lengths have been r?unded off.
g8t - . | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH
> L
- g Q
JES———
82 . Street B TYPICAL USAGE
32 « * i TATE ONG TERM
855 [ SHORT SHORT TERM | INTERMEDIA L
g:"? l .‘lq\ CLOSED . ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
3oy R11-2bT () v v v
>200
3a @ A 48" X 30" g EXISTING
oL [ ] by
2+ o
wa -
208 . @ ‘ l t 0 ‘ 0 GENERAL NOTES:
i &0
Sus . a 1. All troffic control devices illustrated are REQUIRED. Devices
5cg | ] s denoted with the triongle symbol may be omitted when stated elsewhere
e s ] in the plans,
28¢ . .
£ v .
<38 % A
ogg = Y L ]
- ®D O L ]
£385 s B .
=
Zoun [ @ -
PP Rl
<£-f . @ / [XX]
O uvF L g
v C
a 2% . EXIT
e x° i l L * e ¥ A shadow vehicle equipped with o Truck Mounted Attenuator is
(P1aque < l l | a typically required. A shadow vehicle equipped with a TMA shall
= See note 1) A - y Existing be used if it con be positioned 30’ to 100" in advonce of the
| ] ! l | a areo of crew exposure without adversely affecting the work
See TCP(6-11 for per formance.
L Lone Closure
; Detoils and
[
L

\

L 3
L ]
-
L
. xistin
. E 9
°
L

See TCP(6-1) for
Lone Closure .

Details and_ ¢ —1 STREET B USE Texas Department of Transportatlon
Additional Signing. ‘ G G G 4} B EXIT STREET A Troffic Operations Division Stondard

.-./

M—"T"" | [crosen EXIT
Q!Glélé Sireore omvared TRAFFIC CONTROL PLAN
EXIT XY USE WORK AREA BEYOND RAMP

CLOSED EXIT XX

Lk

TCP (6-3a) TCP (6-3b) o Gavenma o BPeT ) TCP(6-3)-12
exiT. FILE: tcpb-3. dgn on: TxDOT ks TxDOT [owe TxDOT |exe TxDOT
ENTRANCE RAMP OPEN EXIT RAMP CLOSED S F;.f;;g, o 522‘2%' 5{:{[ I-;‘{‘;!:"Z
TRAFFIC EXITS PRIOR TO CLOSED RAMP s g

2035
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LEGEND
n fizi Devices
e—rzza|Type 3 Barricade L Ecgg?e '2ing Devi
5 ; ¢G§ ‘& G . Truck Mounted
gs 3 G 4} G G = 7] G I3 |Heavy Work venicle |@I| ttenuator (TMA)
Qe -
55 3 é XY L ] Existing @ Trailer Mounted @ Portable Changecbie
:“E’ 5 7] | EXIT g | | ‘ g Exit Gore ‘ Fiashing Arrow Board Message Sign (PCMS)
€8¢ & 3 o Sign . Troffi F1
§:§ ‘ a g 5 9 . Sign < b raffic ow
Lo v
g§r2 ﬁ Existing 0\ Flag D‘O F lagger
g {} {}
28 g Minimum Suggested Maximum
1y Desirable Spacing of Suggested
RE s Posted Toper Lengths “L™ Channelizing tongitudinal
528 Speed | Formute * % Devices Buffer Space
<0 10° 1" F on o ) B
883 offset|offsetlorfset] Toper | Tongent
%ugzg 45 450°] 495 | 540’ 457 30 195°
geg 50 500’| 5507 600" 50° 100’ 240’
088 55 L=WS 550°| 605} 660’ 55° 110’ 295°
E"’E ‘ ‘ ‘ EXIT 60 600’ | 660’ 720"| 60° | 120" 350°
§§s l EXIT XY N 65 650°| 7157 780°] 65° | 130’ 410"
28w l 70 700’ | 770°| 840’ 70’ 140° 475’
S hat - rs . r . ¢ +
-F / Street B N 75 750 825°[ 900'] 75 | 150° 540’
8o - 80 800°| 880°| 960°] 80" | 160 615
X L R
con ’ 3 CD? at 60 ¥¥ Taper lengths have been rounded off.
25 ® 8 spacing L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
g:ég Existing 9
|— 200’ opprox. gQop
388 %] . ° TYPICAL USAGE
‘o.g\_ XX \5 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
£e” EXIT = L~ 5 CDs ot 60° t DURATION | STATIONARY | TERM STATIONARY | STATIONARY
§§3 Py a spacing 7 7 vz
g\. ) -
=
28 isti m
o2k ‘ I Existing m iy GENERAL NOTES
é\.’: 10* 2 . 1. All troffic contro! devices illustrated are REQUIRED. Devices
52 \L v 8 denoted with the triangle symbol may be omitted when stated efsewhere
RAVE Slololes) | 8 e,
w0 .7\5 o in the plans.
w80 CLOSED |r11-201 . )
a0 " 48" X 30" s 2. See BC Standards for sign detoils.
+ 0
Egé ]
&38§ — Shodow Vehicle
g’g"’ ™ Shodow Vehicle l » xifg '[M:: onc.lf
Zham 8 with TMA and igh intensity
< Lo 5] !
aro£ 23 high intensity ‘ ‘ t rotating,
2 2r ¥ : i flashin K
2 'E"é x olc :—?Zg;:zg' oscil !cs’inq or ¥ A shadow vehicle equipped with a Truck Mounted ;}Henuc‘ror is
5 *Q= - oscl! lof'inq or e strobe lights typically required. A shadow vehicle equipped with o TMA shall
= - strobe lights @ be used if it con be positioned 30' to 100" in advance of the
[ ] area of crew exposure without adversely affecting the work
| I EXIT per formance.
| | RAMP EXIT XX e OPEN
. ~1CLOSED] R1t-201 | l
48" % 30 Street A £5-2
O pref | = . ——k
. )
p: - . .
® 8 Existing “ Additional requirements for lane closures ond advance signing
=4 ‘ . @ shall be as shown on TCP (6-1) or as directed by the Engineer.
/ L
y I I
" RAMP o l l ! R
i CLOSED - &
e
4 CW20RP-3D
. 48" X 48"
-
" ‘ } “ See TCP(6-1)for G G G 4} See TCP(6-1)for Texas Department of Transportation
. lég?gi??z%e STREET A USE '5222;??2%& Trafflc Operations Divislon Standard
® @ Additional EXIT STREET B Additional
- ® Signing. CLOSED EXIT Signing.
by L 4
2 4 Or, as on option when TRAFF lc CONTROL PLAN
exits ore numbered
D4 |4 |4 EXTT xx | [_UsE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
) Place 1 mile (opprox,) EXIT RAMP OPEN TCP (6-4)
TCP (6-40) in odvance of closed romo, Fiies top6-4. dgn ok TXDOT | cxt TxDOT Jows TxDOT | cx: Tx0OT
©71x00T__ Feburary 1994 CONT | sECT 08 HIGHRAY
EXIT RAMP CLOSED Revisions §461[43] 001 | _1-610etc
] 1-97 8-98 DIST COUNTY SHEET NO.
5= TRAFFIC EXITS PAST CLOSED RAMP 4-98 8-12 HOU T HARRIS. efo. T05
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LEGEND

Type 3 Borricaode ® ® |Channelizing Devices

. Truck Mounted
DID Heavy Work Vehicle Attenuator (TMA)

ARANAEAS

>
&>
>
|

Traiier Mounted Portable Chongeable
Flashing Arrow Board Message Sign (PCMS)
wllen

~N
Sign <3 Traffic Flow
Lo

Flag

Shou!der
Shoulder

F 1agger

No warronty of any

TxDOT ossumes no responsibility for the conversion

of this stondord to other formots or for incorrect results or domoges resulting from its use.

Desirabie Spacing of Suggested

Posted Taper Lengths "L”| channelizing Longitudinal

I Minimum Suggested Maximum
l Formula * %

Devices Buffer Space
100 | 11T | 12t on a Oon a 8"
Of fset|OffsetiOffset| Taper | Tangent
Sﬁggo‘;MXehig[eS 45 450 495°| 540’ 45’ 90° 195°
wi an 7 7 O 7 7 7
high intensity 50 500°| 550’ 600 50 100 240
' rotating, 55 550'] 605'| 660’ 55° 110° 295’

_——Shadow Vehicle
with TMA and
high intensity
rotating,
flashing,
osciliating or
strobe lights

Work Space

x
30°
lmin.l
s W W o m 8

Ill'_'_ITIr_._ll

\

Work Space

2;2§T:2$‘ng o 60 600’ | 660°| 720°] 60’ 120° 350’
1 f ’ ‘ s ks ‘ ’
strobe |ights 65 650°| 715°| 780 65 130 410

70 700°| 770°| 840" 70’ 140’ 475’

\ 75 750°| 825°| 900’ 75° 150° 540’
80 800°| 880'| 960° 80’ 160' 615’

~ Existing Exit

Gore Sign ¥ % Toper lengths have been rounded off.

l L=Length of Toper (FT) W=Width of Offset(FT) S=zPosted Speed (MPH)

B
(See
Note 3)

(See
Note 3)

~— Existing Exit

Gore Sign EXIT

iod
id
e

EXIT - ey TYPICAL USAGE

a 04 * 48"X42" MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
Q@ & DURATION STATIONARY | TERM STATIONARY STATIONARY

U4 v VA
GENERAL NOTES

>

E5-4T
48"x42" ‘ ]

..llllI

g Bl |
*,
.
-....
Lo A
v
0..
»
150"

&>
o

172 L I \\ 300°

1. All troffic control devices illustrated are REQUIRED. Devices
denoted with the triangle symbol may be omitted when stated elsewhere
in the plons,

500’

]
s ¥
a®
a® P
us LA

‘ 2. See BC stondards for sign details.

EXIT
OPEN 3. If odequate longitudinal buffer length “B" does not exist between the
work space and the exit ramp, consideration shouid be given to closing

ES-2 the ramp.
48" X 36°

The use of this stondord is governed by the “"Texos Engineering Practice Act”.
300’

kind is maode by TxDOT for gny purpose whatsoever.

500’

DISCLAIMER:

+

typically required. A shadow vehicle equipped with a TMA shall

5o
1

be used if it con be positioned 30° to 100’ in advonce of the
@ area of crew exposure without adversely coffecting the work
—t- per formance.

- ‘ XA shadow vehicle equipped with a Truck Mounted Attenuator is

500"

EXIT
OPEN

Additional requirements for lane closures ond advance signing
shall be as shown on TCP (6-1) or as directed by the Engineer,

E5-2

48" X 36 See TCP(6-1) for

—t Lane Closure
Detaiis and

Additional Signing.

98 o & o 8 B
2L Min.

L

See TCP(6-1) for

o Lane Closure
Details and
Additional Signing.

Traffic Qperations Division Standard

a®
a®
st
!‘

@ Texas Department of Transportation

gus®® F W n 8 8 W W,
es® 3 *
8® .
500"

H>
°
/3 q

L 4
ll/3 LI

3 4}|®|4}|4} TRAFFIC CONTROL PLAN
WORK AREA BEYOND EXIT RAMP
4}l4>‘4>\4} TCP (6-5b)

TCP(6-5)~-12

TCP (6-50) EXIT RAMP OPEN e 1606-5, dgn o TxDOT [cx TxD0T [owe TxDOT [cxi Tx001

T © 1001 igigx:y 1998 cont | seer 108 HIGHWAY
EXIT RAMP OPEN WO LANE CLOSURE WITHIN

6461) 43 001 1-610, etc

DATE:
FILE:

1500° PAST EXIT RAMP n o I e T




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

L
[T
ey LEGEND
§ -L\ zz=z=2|Type 3 Barricade ma® |Channelizing Devices
n END T
I . uck Mounted
~e 2 ROAD WORK [:[[D Heavy Work Vehicle Attenugtor (TMA)
s.g £ 3 G20-2 Trailer Mounted Portable Changeable
58 = = ) 48" X 24 Flashing Arrow Board Message Sign (PCMS)
e . n (See Note 5) P P—
14 ashing Arrow Bo .
'g‘gou; Shodoyr/MXehigle '; K @ in Caution Mode Q Troffic Flow
Led with an *
5fw high intensity -t |Sign
; \é-t rotating, flashing,
2%¢ oscillating or = Minimum Suggested Maximum
»e strobe tights - Desirable . Spacing of Suggested
P - Posted Taper Lengths "L Channelizing Longitudinal
o2 Speed | Formuta % % Devices Buffer Space
825 R11-2 ROAD -.-: 10 o reetlorraet| Toper | Tomgent "
oca - u of fset{Offse se
88 ag" x 30" [CLOSEDf— § = R BT L BTk T
583 CW1-6R # - @ N 50 500°| 550°| 00| 50' | 100’ 240°
028 48" X 24" l { ‘k 0 55 L=WS 550'| 605’ | 660’ 55 110° 295’
'E‘“g 60 600°] 660°| 720°] 80’ | 120’ 350°
gg‘é . 65 650°| 715'| 780’ 65’ 130" 410’
28w . 70 700°| 770°'| 840’} 70’ 140° 475’
‘5’55 £ ° 4} 75 750} 825'| 900°] 75° 150’ 540°
g8 z ! l * 80 800°| 880°| 960°] 80" | 160" 615’
L
£ ~ * X% Taper lengths have been rounded off.
'an;{'o.’ - L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
L >\
+®9 0 s
88 : TYPICAL USAGE
g::é: : BILE SHORT SHORT TERM INTERMEDIATE LONG TERM
g8 - . MO DURATION | STATIONARY | TERM STATIONARY | STATIONARY
QO
Q&L * ) ( ( /
> o y
58 : X
025 . CRBE /cwzo-sTL GENERAL NOTES
- p . " -
pEs < 8 4 = XX i. Al traffic confrol devices illustrated ore REQUIRED. Devices denoted
“\?St = 2 l . l | —1 CW13-1P with the triangle symbol may be omitted when stated elsewhere in the plons.
133 . -1 MPH " B . . .
NS & - / %;lcéugqsee 2. Phase 2 of the PCMS message should include appropriote informotion formatted
S0 b note 1) A as shown on BC(6), such as "MERGE RIGHT,': recommended speed, delay,
288 . exit information, or other specific warnings.
L+~
:-Eg : 3. Where queuing is onticipated beyond signing shown, odditional PCMS signs,
225 d ALL other warning signs, devices or Law Enforcement Officers should be avoilable
:985 g TRAFFIC to warn approaching high speed traffic of the end of the queue, as directed
;‘385 - N . MUST by the Engineer.
= I~ )
=222 g R3-33c¢T 4., Entronce ramps located from the advance warning area to the exit
o of EXIT a
N : 48" X 60" raomp should be closed whenever possibie.
A L.
= 2 5, The END ROAD WORK (G20-2) sign may be omiﬂed_ when it conflicts
cl 8 1 ‘ | 5 with G20-2 signs already in place on the project.
E -
o e LEFT LANES
—t
N = CLOSED
CW20-5aTL
C¥20-5aTL » 48" X 48"
48" X 48" ¥, -
: XX ¥ A shadow vehicle equipped with a Truck Mounted ;}Henuo’ror is
CHW13-1P . CW13-1P | typically required. A shadow vehicle equipped with o TMA sholl
MPH | 24" x 24"A .
24" x 24" - : be used if it con be positioned 30° to 100’ in advance of the
(Pioque see MPH @ g area of crew exposure without adversely affecting the work
note 1) A B g — | ALL per formance.
- ”m
5 \_I_ . | |TRAFFIC
8| -t ‘ | I MUST
CH20-5aTL o - - EXIT 33:33620“ Additional requirements for lane closures and advance signing
48" X 48" b shall be as shown on TCP (6-1) or as directed by the Engineer.
cwe-20p - [XXXFT 5
= . - Texas Department of Transportation
[ AN S Traffic Operatlons Division Stonderd
cgzorv;go / ik B e FREEWAY XXXX
48" x 48" / -
rdi || {crosed | xxxx TRAFFIC CONTROL PLAN
L o Gi@lé‘@ X MILES XXXX R
TRAFFIC PHASE 1 (SPHASE?Z 2 FREEWAY CLOSU E
: ee note
MUST 8
- © TCP(6-1) f
Eg“3ic£0“ EXIT N Egie ((::!cggure o
f | | | R Details and TCP (6-6) -]2
Notes FlLEs +cp6-6. dgn on: TxDOT ek TxDOT[ows TxDOT [ex: TxDOT
V4
- ©7Tx00T  February 1994 CONT [sEcT 408 HIGHHAY
gggoilgs" TCP 16-6) REVISIONS 6461] 43 001 1-610,etfc.
2 1-97 8-98 o187 COUNTY SHEET NO.
a3 COMPLETE FREEWAY CLOSURE ] —T
ow 200
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Typical Expected queue length = | mile

(See General Notes) 500’ Work
L Min.| Space LEGEND
Shouider T I A hou ! der — " -
uid X !.:> Shouldel a® |Chonnelizing Devices @ Control Position (CP)
zs o> ) o D oD CIDCIoCD D TD
O T~ - - - - - - - — - - ~ - i - - - - - = i g Portoble Changeable Barrier vVehicle with
"52 Q _ JR— J— — _ — _ S — J,fr — C:Z . — _ _ . — _ PJ ED_:_E:ID_D:] @ Message Sign (PCMS) E:HD Truck Mounted Attenuator
>
rg > > C1o Cooo [ g @ . "
gog ke (- m) Law Enforcemen <3 Traffic Flow
9,82 Shoulder Sty Shoulder [a1n] Officer’s Vehicle(LEOV)
[yl e
O+ v
=0 E @@g 4 [ b b b b b @ ® ® |___1000' - 1s00° ]
o0 g A 1
Z4 pPpProx.
i‘é @ . ‘ 1000° | 1000° : . . ; @‘
R / 1600 000 1000 1000 1000 lgggle: | TYPICAL USAGE
O € /J *Min,
<oe= SHORT SHORT TERM INTERMEDIATE LONG TERM
et FREEWAY 4| WARNING THE TRAFFIC QUEUE MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o §(:I’) CLOSED 0O NOT DO NOT
Lao AHEAD PREPARED DRIVE PREPARED DRIVE 4
°e., Jo STOP ON TO STOP ON % Should be repeated
[ -] 15 SHOULDER SHOULDER in sequence every
228 WINUTE 1000° until reaching @ The WARNING LEOV should proceed to the right shoulder of the rocdway, with emergency
.Ewg CW20-1D DELAY CW3-4 R4-17 Cw20-3D CW3-4% RA-17% iights on opproximately 1000° in odvence of the traffic queue (stopped traffic) as the
ggv 48" X 48" 48" X 48 36" X 48" 48" X 48" 48" X 48" 36" X 48" queue develops. When determined that limited sight distonce situations (crest of hilis,
?:’3‘6 @ sharp roadway curvature, efc.) may occur to motorists approoching the queue, the GENERAL NOTES
- h . .
gog ] START ING POSI T ION WARNING LEOV moy proceed 4 mile or more in advance of the queue. 1.A1l traoffic control devices sholl conform with the latest edition of the
zéé Texas Manual on Uniform Troffic Control Devices {(TMUTCD), Additional
oxo @ Traffic control devices should be installed or located neor their intended position prior to beginning guideltines for traffic control devices may be found in the TMUTCD. Signs
g . temporary roadway closure sequence. Duplicate signs should be erected on the medion side of the roadway conflicting with the roadway closure sequence should be completely removed
P9 when medion width permits. Warning signs should not be ploced on the paved shoulders that will be used by or covered. Additional traffic control devices moy be required for ciosure
poL the WARNING LEOV, or where movement of the LEOVs or barrier vehicles will be impeded. @ Work gf access roads, cross streets, exit and entronce ramps as directed by the
+o0 Space ngineer.
Q
5-;'_’_% Prior to beginning the roadwoy closure sequence, all equipment, materials, personnel, and other items Shou | der | CACRIRY . .
. necessary to compiete the work should be gothered neor the work area. Entrance romps located in the @ (B 2.Law enforcement officers ond all workers involved should review or}d
g;é area where a queue is expected to build should be closed. |:> [:[]j mmm (D] T m \_,A understand all procedures before the roadway closure sequence begins.
8. - "[“:—_[D - _ET:] ""[:ID"‘“ — — __\>_B@ Pre-work meetings may be held for this purpose. Local emergency services
29° There should be one LEQV for every lone to be controlled, plus a minimum of one to warn traoffic _Cz‘> e — - E__E __EZD — m J— — ond medig should have advonce notification of roadwoy closure, expected
S approaching @ queue, An additional lead law enforcement officer is desirable to remain with the c:> [-:ID oD l:mj D E:H:D D dates ond opproximate times of closures.
» 38 Engineer's or Contractor’s point of contact (POC) during the operation in order to improve M
v 25 communication with all LEOVs involved. Shoul der W — 3.Law enforcement officers shall be in uniform ond have jurisdiction in the
5o . . . locale of the work area. An additional WARNING Law Enforcement
'gxéh.’ One bgrruer Yehuc!e with o Trgck Elounfed Attenuator ond amber or blue and amber high intensity @ @ Officer's Vehicle (LEOV) may be used on the medion side of the
S«c flashing/oscillating/strobe lignting shall be used for each lane to be closed. roadway where median shoulder width permits (See sequence 89 ).
D O
080 4, Th i - i
- X . The roodway closure should be during off-peok hours, as shown in the plons,
5';1-; Shoulder 5 RELEAS I NG STOPPED TRAFF IC or as directed by the Engineer,
L
“ 00
0y 52 @ — - — !_—J-[D_EI;D 5.Work should be timited to approximately 15 minutes moximum duration unless
& 3§+°- Ez‘> 1o m otherwise directed by the Engineer based on existing roadway conditions.
E:,,z N - - =~ — = - All equipment, motericls, personnel, ond other items should be removed from the roadway If the work is not compiete within 15 minutes, or if the end of the troffic
<E-C C> (XAD] E ”E ond maintain on odequate clear zone. queue extends past the most distant advance warning signs, the work areo
Q EH- Shoul der P shouid be cleared of all equipment, materials, ;?er§omel, and other lfe.ems,
5 =% & When the roadway is cleor for traffic, the LEOV should proceed forward from the left ond the roadway reopened. When the queue has dissipated ond the traffic
Last vehicle shoulder followed by the barrier vehicles, from left to right, os shown aliphabetically flow oppears normal the roadway closure sequence maoy be repedated.
must clear in the plon view.
before closing — 6.For traffic volumes greater thon 1000 Passenger Cars Per Hour Per Lone
The LEOV or LEOVS on the right shoulder may remain on the shoulder until satisfied (PCPHPL), or for roadway closures that exceed 15 minutes, see details
that traffic is moving satisfactorily before merging or proceeding. elsewnere in the plon.
LEOVs ond barrier vehicles should re-group ot their respective starting 7.1 traffic queues beyond the advance warning signs during one road closure
positions if necessary. sequence, the advance worning should be extended prior to repeating the road
2 REDUC [ NG SPEED OPERAT ION closure sequence. When possible, PCMS signs should be located in advance
of the tost ovaifable exit prior to the closure to allow motorists the
choice of on olternate route.
@ Starting position of the LEOVs should be in advance of the most distant worning signs,
@ Once the LEOVs have achieved an obreast blocking formation while traveling toward the CP, emergency THIS PLAN IS INTENDED TO BE USED AT LOCATIONS/TIMES
lights ond headlights should be turned “ON*. The LEOVs should maintain formotion, not allow traffic WHEN TRAFFIC VOLUMES ARE LESS THAN 1000 PASSENGER
to pass, and begin to decelerate. The LEOVs should continue to decelerate, giving the barrier vehicles CARS PER HOUR PER LANE,
opportunity to be staged upstreom of the work space after fraffic hos cleored. The LEOVs should
then continue to decelercte slowly unti! bringing traffic to a stop near the barrier vehicles,
500° Min, Work
@H& l Space
Shou ! der (R SRR Texas Department of Transportation
—— L
NS Trafflc Operations Divislon Standaord
_ 01 _ CIoCpromdn . P e
D o D CooroCID oD 1o @ &
S S o= Rl = TRAFFIC CONTROL PLAN
Shoutdar B SHORT DURATION FREEWAY
g e
$+10) CLOSURE SEQUENCE
Once traffic is stopped the LEOVs should park on the shoulders with emergency Iighting "ON" in order
to provide law enforcement presence ot the closure ond keep shoulders biocked chead of the work space. FILE: tep6-7. dgn on:TxDOT ek TxDOT [ows TxDOT [exs TxDOT
They should stay in radio contoct with the WARNING LEOV. ©71x00T  February 1998 CoNT |sEcT 408 HIGHWAY
v o . . i . REVISIONS 6461/ 43 001 [-610,etc.
Ll ‘ The barrier vehicles should be parked, one in each lane, the parking brake set, with the high visibility 1-97 8-12 prpe P SHEET O,
g: flashing/oscillating/strobe lighting "ON," ond the transmission in gear, 4-98 HOU HARRIS, etc. 08
207
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LEGEND
SHOULDER czzza| Type 3 Barricade [ (z‘gg:o;\elizing Devices
e — — — — _S _ _ o _ - _ _ . _ . . . _ . _ __ 1|EIB [reavy work venicie | @N e o)
5.0 Trailer Mounted Portable Changeabie
:3 C> See Note 1 @ Flashing Arrow Board @ Message Sign (PCMS)
%] e — —_ — e e _— — e —_ e —_— — —_— — —_— — — — —_
e C> uh |Sign <:J Traffic Flow
+ 0
§:§ — -_ — — g -_— =R — T — R — R -} ‘=x T M= = 0\ Fiog n-o Flagger
L - -
¥ o CD . B L
> o+ | L] Minimum Maxi
ob” SHOULDER . " @ vesiravte | *“Toocingor | suogestea
z“.g Posted] rormat Toper Lengths “L*° Chonnetizing tongitudinal
o Speed a * % Devices BufferB Space
2 o= 0* 11 12' Oon on L
-2 @ P " P . Of‘fse ortsetiorraet] Toper TG\QG?'\?
Tof AL 45 450°| 495°'] 540°] 45' 90" 195"
823 L1150 500°| 550°] 600°'| 50° | 100° 240°
221 | 1200 1000° 1000° | 1000 1000° L RAMP T e - -
gav CLOSED u 55 L=WS 550'| 605'| 660 55 110 295
l‘ie% 30 60 600°] 660°] 720°{ 60 | 120’ 350’
028 R11-2bT h 65 650°| 715°] 780°] 65 | 130° 410°
Emg 48" X 30" Min. 70 700°| 770°| 840°] 70’ 140° 475’
N EXIT 8 Work Space 75 750°] 825°| 800°| 75' | 150° 540°
£g9° 80 800°| 880°| 960°] 80 [ 160’ 615°
EoF XxX CLOSED )
W CLOSED N\ 1000 FT X% Taper fengths have been r?unded off.,
EEH] \ L=Length of Taper (FT) W=Width of Offset(FT)
x-L S=Posted Speed(MPH)
C o8 ( USE CW20-5E o
Lo - -5ER CW20RP - 3E CW20-5BR
gor CW20-1D EXIT 48x48 4848 4848
£2% 48" x 48
58 XXX TCP (6-8aq) TYPICAL USAGE
Lk T — SHORT HORT TERM [NTERMEDIATE ONG TERM
Dgxd See Note 6 MOBILE DURTTON | STATIONARY | TERM STATIONARY | STATIONARY
goe 7 7
ggxé SHOULDER
oL wn
> _ _ _  _ - _ - - - - _ > see ore | CENERAL NOTES
Pl m—— — f— — — — _— f—
VEO b @ L
L Ow ———— —
[¢]
255 R - - - D — I — - T T — T — T — r_-.x- oy = . ~.‘ 1. Place channelizing devices in the gore ot
Ouw L » N o v .
5»5‘5 C> s - L] ., ~ I 20’ spacing.
200 . v SHOULDER ! SN 2. See the Standard Highway Sign Design for
s uli g Texas (SHSD) for sign details.
Sy v v r [ N
%y 3L 10 3. The PCMS may be omitted when a permanent DMS
&3§S RAMP sign is avoilable in an appropriaote location
g:w: 1200° 1000 1000 1000’ 1000’ L to display a similor message as called for
<g7 CLOSED on the PCMS.
QO Ve
g- '5‘8 \ RIl-ZbT N 4, When it is determined that o through fcne shouid
EXIT ’ 48" X 30 be closed in addition to the exit romp, refer
y B Work Space to TCP(6-4) for troffic control details.
XXX ¢ CLOSED N ] . .
CLOSED MILE 5. Truck mounted attenuator is required.
y4 N « S 6. The PCMS may be omitted if replaced with
USE N A a "RAMP CLOSED" AHEAD (CW20RP-3D) Sign.
T Cw20-5ER CW20RP-3E CwW20-5BR
ExI 48x48 48x48 48x48 TCP (6-8b) 7. Roadway ADT should be greater than 10, 000.
See Note 6
SHOULDER
c:> E> See Note 1
H ® Traffic
SHOULDER - a g Operatlons
} @ . Divislon
} P Texas Department of Transportation Standard
1600 ‘ 1000’ 1600' 1000’ L WORK IN Ex l T GORE
|
RAMP
/ cLOSED FOR ADT GREATER THAN 10,000
EXIT AN\
N R11-2DT
XXX # RIGHT \ 48" X 30"
Y B Work Space
SHOULDER '\
CLOSED ( SHOULDER TCP(6-8)-14
USE N J000 FT./ FiLe: tcp6-8. dgn o TXDOT [ck: TxDOT [ow: TxDOT [ex: TxDOT
EXIT N/ ©TxDOT February 2014 CoNT | secT 108 HIGHWAY
- > - REVISIONS - .
v XXX CW20RP-3€ CW21-5bBR TCP_ (6-8c) v 6l |43 001 1610, et
: - 48X48 48X48 o —— (133 COUNTY SHEET HO.
o See Note 6 HOU HARRIS, etc. 109
208
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LEGEND

. Chonnel izing Devices
Type 3 Barricade aw (CDs)

X Truck Mounted
Heavy Work Venicle |1 attenugtor (TMA)

ecrrra
@ Trailer Mounted @ Portable Changeable
llns

Fiaoshing Arrow Board Message Sign (PCMS)

Sign <J Traffic Flow
Flog G‘O Flogger

Minimumn + x
SHOULDER Desiroble Suogggc?:ougf‘m Suggested
Posted Toper Lengths "L"| Chonnelizing Longi tudinal
Speed Formula * ¥* Devices Buffer Spoce
10° | 11 | 12° 0n a on o "B”
offsetOffsetjoffses| Taper Tangent

45 450°| 4957| 540’ 45 90’ 195°
50 500°| 550°| 600° 50" 100° 240’
550°| 605'| 660°] 55° 110’ 2957
60 600"} 660°'| 720" 60° 120° 350°
65 650‘| 715'| 780" 65° 130° 410°
70 700°| 770" 840" 70 140’ 475"
75 750°| 825'| 900’ 75° 150° 540°
80 800’ ] 880"} 960' 80’ 160° 615

No warranty of any

SHOULDER

k =D b

2600° i 1600’ 1000°

/

ROAD
WORK AT
EXIT XXX

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

TxDOT ossumes no responsibility for the conversion

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

See Note 1

TYPICAL USAGE

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

v v

Work Space

USE

« / p
N CW20-1F CAUTION v/ CH20-1B
cH20-1F GH20-18. GENERAL NOTES
See Note 6 1. Place channelizing devices in the gore af
20° spacing.

000 FT »
/

2. See the Standard Highway Sign Design for
Texas (SHSD) for sign details.

. The PCMS moay be omitted when a permonent DMS
sign is aovailable in an appropriate location
to display o similaor message as called for
on the PCMS.

w

TCP (6-9q)

SHOULDER when it is determined that o through lane
shoutld be closed in aadition to the exit
raomp, refer to TCP(6-4) and TCP(6-8)for

traffic control details,

The use of this stondord is governed by the "Texas Engineering Proctice Act”,
>

kind is made by TxDOT for any purpose whatsoever,

DISCLAIMER:

5. Truck mounted attenuators are required.

The PCMS moy be omitted if replaced with
a "ROAD WORK '/, MILE" (CW20-1E).

o

SHOULDER

b =D J

2600° l 1600° ] 1000°

/

ROAD
WORK AT
EXIT XXX

~

. Roadway ADT should be tess than 10,000,

| See Note 1

Work Space

USE
CAUTION

‘ ® Traffic
Operatlons
I Texas Department of Transporiation éi;’,’,ﬁ,,’;’;’d

" 48" x 48"

See Note 6

WORK IN EXIT GORE
FOR ADT LESS THAN 10,000

TCP(6-9)-14

TCP (6-9b) Fie | top6-9.dgn ow TxDOT okt TxD0T [om TxDOT okt TxBOT
©7TxD0T February 2014 conT |[sect 08 HIGHWAY

REVISIONS 6461 | 43 001 1-610, etc.

DIST COUNTY SHEET NO.

HOU HARRIS, etc. 110

DATE:
FILE:
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Warning sign TABLE 1
ond rumble strip = p—y GENERAL NOTES LEGEND
sequence in qgger I° AT | OF Rumote
. . . lagger Stri . H am ch 1izing Devices
opposite direct il (rengih of Work brrys . L P At S cposed e ook ot
»c 18 sOome Q8 ow. 4 Areaq) consist o ree r e i R
52 - < 4,500 1 center to center at the spacing shown [ | Heovy Work venicte @N | attenuator (TMA)
55 1/78 Mile 3 4'500 3 ’ in Table 2, ploced transverse across Trailer Mounted Portabie Chongeable
>‘§ Z 3, 500 1 G the lane at locotions shown. Flashing Arrow Panel Message Sign (PCMS)
+ .
gog 174 Mi) 4 ; <:3 Troffic Fi
T3 " e > 3,500 2 . 2. The CW17-2T “RUMBLE STRIPS AHEAD" =& |Sfen rotric Tow
S¥ o i hould be ltocated after the Flagger
i . < 00 i = sign s e <> Flag 0 O
05" . 172 Mite 3 g’ goo > o . & CW20-1D “ROAD WORK AHEAD sign and
“+5 £ ° . o spaced as shown. If traffic is
3:’«“— r 1 Mile < 1,600 1 3 ‘. 3 observed to be queuing, or is DMir}imBn; Suggested Mo:irnun Minimon
-0 > 1,600 2 £ ‘ ‘ . £ expected to queue beyond the Rumble posted] Formut esirable Spacing o Sign Suggested
<5: 5 * 5 > 1 Mile N/A 2 “ s |V Strips, the CWi7-2T sign and the speea | e TQMF*L;"QT"S Chonnel 2.9 spacing ‘éﬁ?‘f’;:”g;:g;
geg O ko) “ first Rumbie Strip Array may be * TN BN TR e S D;u’;nce g~
w29 3 . 5 . @ located upstreom of the Cw20-1D offset|Offset/0ffset] Taper | Tangent
§§; 8 . 2 . sign as necessary 1o provide 30 2] 1507 165" 180° 30" 60" 120" 30"
o8 v w 1 needed warning. 35 L:é’—g— 205'| 225 | 245°'| 35 70° | 160 120°
C 0 /3 ’ v ¥ v ’
<58 e 3. Temporary Rumble Strips will be 40 2657 205" 520'] 40' | 80" | 240 1557
gg\_ 4 considered subsidiary to [tem 502, 45 4507|495 540 45 90 320 ‘95,
'6“3’: . and shal! be a product listed on the 50 500’} 550'| 600" 50" 100’ 400° 240
Se. = " Compliant Work Zone Traffic Control 55 L=WS 550°| 605‘| 660° 557 110° 500° 295°
22 Devices. h 7 ; 7 7 7 7 7
we @ See note 8 60 600'| 660} 720 60 120 600 350
853 . O"/—“
F il x . ‘ 1 780°] 65° 130° 700" 410’
L. —_— 4. Remove Temporary Rumble Strips before 65 650, 715' BOI 707 a0 300" 275
e removing the advanced worning signs. 70 700" 770" | 840 L
339 iy 75 750 | 825°| 900°] 75" | 150° | 900’ 540
»;8»8 ‘ 5, Temporary Rumble Strips should not
g‘g" ‘ I P ppe— be used on horizontal curves, loose ¥ Conventional Roads Only
1 -
0FO gravel, soft or bleeding asphalt,
g.¢ e —] $ » heavily rutted pavements or unpaved %% Taper lengths have been rounded off.
§‘§‘5 Rumbte ~ surfaces L=Length of Taper (FT) W=Width of Offset(FT)
o > Strip S . S=Posted Speed (MPH)
»8% RuTb le Stri < Array 6. Temporary Rumble Strips shall be
ofb umb le rip - (See — a instal led and maintained as TYPICAL USAGE
5o« | Array l— note 1) — per manufacturer’s recommendations.
g5y (See note | == —t MOBILE SHORT SHORT TERM | INTERMEDIATE | LONG TERM
x T TAT ARY | STATIONARY
‘3:‘5 ’ l ~ 7. This stondard sheet shalil be used DURATION STATIONARY ERM S 10N
0o > ~ in conjunction with other appropriate ve v
Lo N Rumble . TCP stondard, TMUTCD typical application
e - i or project specific detail for the
« 25 Strip o — D
°pE Arrays —_— project.
&gég e ’ (See —— — . .
goea note 1) — — 8. The one-lane two-woy application may
<222 utilize a flogger, an Automated Flagger & Signs are for illustrative purposes only. Signs
§ o+ i l L 4 Assistance Device (AFAD) or ¢ Portable required may vary depending on the TCP, TMUTCD
5 2% x Troffic Signal (PTS). Typical Application, or project specific details
< for the project.
) 9. Replace defective Temporary Rumble
. Strips as directed by the Engineer. * For posted speeds in excess of 65 MPH, it is
Rumble Strip recommended that spocing is increased as speed
Array | — 10. Temporary Rumble Strips may be used 1imits increase. Increasing spoce between rumble
(See note 1) — on freeways or expressways based on strips will improve effectiveness.
The second bl 4 l ‘ engineering judgment and written
Rumble Strip direction from the Engineer.
Array is required CW17-2T
when the ADT w N " "
thresholds in N N ko 3 ™ (S4e8e rz(of: 2)
Table 1 indicate | ¢ & = = =
the need for 2 ° o 3 3
Arrays. 3 | 3 £ £
c C
g - A AT
VN |
: / cwWi1-21
’ Traffic
cwir-at =t s
> (See note 2) T ABLE 2 l Texas Department of Transportation Sta",,f,g;’d
I \ Approximate distance
X etween strips in
el ] | ngo_zg Speed ° an crroyp
48" X u
TEMPORARY RUMBLE STRIPS
p < 40 MPH 10’
7 CW20-1D
WZ (RS-1q) 48" X 48 WZ (RS-1Db) : gg ng: & 15° RS) -22
= 60 MPH 20’ FILE: wzrs22. dgn on: TxDOT [cx: TxDOTIow: TxbOT [cx: TxDOT
- © T1xD0T  November 2012 couT |sECT 08 HIGHWAY
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE REVTEToNS s B o0 T616, 5%,
AT . 2-14 1-22 DIST COUNTY SHEET NO.
24 TWO-WAY APPLICATION ON CONVENTIONAL ROADWAY > 65 MPH ¥ 357+ e o] L
(] ¥
117




DocuSign Envelope ID: 283F3731-C230-4BA2-8D67-21CD15D5C9F9

Concrete Barrier

LEGEND

Type 3 Barricade

Channelizing Devices

Trailer Mounted Flashing Arrow Board

AN AN ANAVANAN

v
+B§1>§§

Sign

7
/7
/
/

Safety glore screen

No worranty of any

>

I
|

DEPARTMENTAL MATERIAL SPECIFICATIONS
SIGN FACE MATERIALS DMS-8300
DEL INEATORS AND OBJECT MARKERS DMS-8600
MODULAR GLARE SCREENS FOR HEADLIGHT BARRIER DMS-8610

._'_‘@.
NOTES:

1. Length of Safety Glare screen will be specified elsewhere in the plans. Onty pre-qualified products shall be used. A copy of

. . . the Compliant Work Zome Traffic Control Devices List”

2. ;:glcl:u:;&g:nxreien?rgéggg éingl:g ?rf;d)i”\)?d'::g?uég;’r?g;?gfgig;goig:gegogz;ge BARR I ER DEL INEAT ION WI TH MODUL AR GL ARE SCREENS CWZTCD) describes pre-qual ified_producfs and their sources
traffic barrier on which they are installed so the joint between barrier and moy be found at the following web address:
sections will not be spanned by any one safety glare screen unit.

TxDOT assumes no responsibility for the conversion

http://www.txdot.gov/ibusiness/resources/producer-list.html

tsoever,

3. Screen Panel/blades will be designed such that reflective sheeting conforming
with Departmental Material Specification DMS-8300, Sign Face Materials,
Type B or C Yellow, minimun size of 2 inches by 12 inches can be attached
to the edge of the panel/blade. The sheeting shall be ottoched to one
glare screen panel/blade per section of concrete barrier not fto exceed a
spacing of 30 feet. Barrier reflectors are not necessory when panel/blades
are installed with reflective sheeting as described.

4. Payment for these devices will be under statewide Special Specification
"Modulor Glare Screens for Headlight Barrier.”

5. This detail is only intended to show types of locations where Glare
Screens would be oppropricte. Required signing aond other devices shall
be as shown elsewhere in the plans.

Refer to opplicable

BC and/or TCP

sheets for approach
requirements.

The use of this staondard is governed by the "Texas Engineering Practice Act™,

nd is made by TxDOT for any purpose wha
of this stondaord to other formats or for incorrect resulis or domages resulting from its use.

DISCLAIMER:

Centerline

3

=> )
N
A A A A A
500° Max. - See Notes 2 & 3 3P See Notes 2 & 3 NOTES:
c»
—-_n

i. When two-lane, two way traffic control must be maintained on one
roadway of a normally divided highway, opposing traffic shail be
separated with either temporary traoffic barriers, chonnelizing

lT lT \ \ devices, or a temporary roised island throughout the iength of
S S

N

the two way operation. The cbove Typical Application is intended
+0 show the appropriote application of channelizing devices when
they are used for this purpose. This is not g traffic control

FRNER

Opposing = Channelizing O#Q:fsfiir;g er?'pc’ofsfj%g — Channelizing plan. If this detail is to be used for other types of roads or
Traoffic Devices (See ! Devices (See applications, those locations should be stated elsewhere in the
Lane Note 5) Lane Lone Note 5) Tan
Divider Divider Divider pians. e
L] rartic
AZ. Space devices according to the Tongent Spacing shown on the Device Q Operatlons
Spacing table on BC(9) but not exceeding 100°. ITexas Department of Transportation sl%gl,%lgpd

3, Every fifth device should be an OTLD except when spaced closer to
accommodate on intersection. An OTLD shoulid be the first device on

ERTICAL PANELS & OPPOSING TRAFFIC LANE DIVIDERS (OTLD) each side of intersecting streets or roads. TRAFFIC CONTROL PLAN
SEPARATING TWO-WAY TRAFFIC ON NORMALLY DIVIDED HIGHWAYS O e o oo oraas S0 moinsamn them Tn neir proper TYPICAL DETAILS

position should be noted elsewhere in the plans.

5. Channelizing devices are to be vertical panels, 42" cones or tubular
morkers thot aore at least 36" tall. Tubular markers used to separate

traffic should hove o rubber base weighing at least 30 pounds. wz (TD) - ] 7

Tubular morkers that are 42" tall or more shall have four bonds of

reflective material as detailed for 42" cones on BC(10)., Tubular markers Jfrite wztd-17.dgn on: TxDOT |cks TxDOT[ows TxDOT |cks TxDOT

less than 42" but at least 36" tall shall hove three bands of 3" wide ©7Tx00T  February 1398 CouT | sect 108 HIGHWAY

white reflective material spaced 2" apart. Reflective matericl shail wEvisions I 001 1-610. et
R meet DMS-8300, Type A. 4-98  2-17 e
et 3-03 0157 COUNTY SHEET NO.
ac 7-13 HOU HARRIS, etc, 112
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4’ minimum steel or wood posts spaced at 6 to 8'.

GENERAL NOTES
Softwood posts shall be 3" minimum in dicmeter or nomingl 2" x 4*. e
Hordwood posts shall hove o minimum cross section of 1.5 x 1.5° 1. Vertical tracking is required on projects where soil distributing activities have occurred
Connect the ends of the successive ] . R unless otherwise opproved.
reinforcement sheets or rolls a Fasten fabric to the top strand of the wire using
minimun of 6 times with hog rings 31 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 undercarrioge copable of producing Iinear soil impressions
Attach the wire mesh and fabric on end meosuring o minimum of 12" in tength by 2" to 4" in width by 1/2" to 2" in depth.
posts using 4 evenly spaced staples
[t for wooden posts (or 4 T-Clips or 4. Do not exceed 12" between track impressions.
;\9*\/ N sewn vertical pockets for steel posts).
e Ll
)

w

Install continous |ineor track impressions where the minimum 12" length impressions are
perpendicular to the siope or direction of water flow.

Galvonized weided wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with a moximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Piace 4" to 6" of fabric against the trench
side ond opproximently 2" ocross the trench
bottom in the upstreom direction.

No warronty of ony kind is mode by TxDOT for any purpose whotsoever.

Minimum trench size shall be 6" square.
Backfill and hand tamp.

TEMPORARY SEDIMENT CONTROL FENCE

— G

2n

e
Filter fabric 3’ min. width. '_»I Dozer tracks create track imprints
parallel to the siope contour.
Top of Fence—\

Backfill & hand tamp. 90° Embed posts 18" min.

or Anchor if in rock.
FLOW

{
. —~ NINONA INTINT
\74 O)\WA
R o] gf%@ml N/ VA —F

~ —~ SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETA[L

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

The use of this stondord is governed by the “Texas Engineering Proctice Act”.

DISCLAIMER:

Galvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced ot

a moximum of 12 inches apart and all vertical wires
spaced at a moximum of 12 inches apart.

VERTICAL TRACKING

_g' Design

Divislon
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom perimeter SEDIMENT AND WATER
of a disturbed area along o contour to intercept sediment from overland LEGEND POLLUT ION CONTROL MEASURES
runoff. A 2 year storm frequency may be used to calculote the flow rate

to be filtered. Sediment Control Fence

FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through “@——

rate of 100 GPM/FT2, Sediment control fence is not recommended to control

EC(1)-16
erosion from o drainage area larger thon 2 acres. FILE: ecllf ouTxD0T  Jexi kM Jom VP Jowseks LS
© TxDOT: JULY 2018 CONT |secT 408 HIGHWAY
Wi REVISIONS 6461] 43 001 1-610, etc.
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