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Project Number: RMC 642910001 Sheet 3

County: HARRIS, etc. Control: 6429-10-001

Highway: [H 610, etc.

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

Michael C.K. Awa, P.E., PMP, Transportation Engineer Supervisor
Michael Awai@txdot. gov

Arnold Trevino, Traffic Systems Supervisor
Atrevinol@ixdot. 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 Item 6354-6001 &
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.

Accessibility to the Houston Toll Roads will be the responsibility of the Contractor.

General Notes Sheet A

Project Number: RMC 642910001 Sheet 3

County: HARRIS, etc. Control: 6429-10-001

Highway: IH 610, etc.

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 84
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: 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.

General Notes Sheet B
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Project Number: RMC 642910001 Sheet

County: HARRIS, etc. Control: 6429-10-001

Highway: [H 610, etc.

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
lllumination 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.

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 Notes Sheet C
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Project Number: RMC 642910001 Sheet

County: HARRIS, etc. Control: 6429-10-001

Highway: 1H 610, etc.

General: Traffic Signals:

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

Illumination and Electrical Supplies List. Check the latest links on the 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 fi. will be replaced with
temporary striping. Temporary striping shatl 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. If the 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
Signal Operations Office at 713-802-5662, or by e-mailing the Department’s Houston District
Traffic Signal Operations Office at HOU-LocateRequesti@txdot.gov, to schedule marking of

General Notes Sheet D
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Project Number: RMC 642910001 Sheet 36

County: HARRIS, etc. Control: 6429-10-001

Highway: IH 610, etc.

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/pubitxdot-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 642910001 Sheet 5 6

County: HARRIS, etc. Control: 6429-10-001

Highway: [H 610, etc.

| ss [ VIVDS Sysiem for Signals | v | vy | N | T | so |
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-TrfShpDrwesitxdot.gov |

TMS - Traffic Management System

Computerized Traffic Management

Systems (CTMS) HOU-CTMSShpDrwps@indot.gov

Table 1
2014 Construction Specification Required Shop/Working Drawing Submittals — TxDOT Generated Plans
Spec Approval | Contractor/ Shop or
Item Submittal | Required | Fabricator P Workin
No’s | Product Required | (YIN) | PE.Seal Re;:’:;"g Drawing
Required {Note 1)
627 Treated Timber Poles Y Y N T sD
682 Vehicle and Pedestrian Signal Y Y N T sSD
Heads
Installation of Highway Traffic
680 Signals ’ ! SO
684 | Traffic Signal Cables Y Y N T SD
685 Roadside Flashing Beacon Y Y N T SD
Assemblies
686 Traffic Signal Pole Assemblies Y Y Y T SD
{Steel) (Non-Standard only)
688 Detectors Y Y N A sD
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.

If 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 possibie due
to scheduling, then exercise caution to remove only those trees with no active nests. Do not
destroy nests on structures or in trees within the project limits during the nesting / breeding
season.

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

General Notes Sheet F
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Sheet SC)

Control: 6429-10-001

Project Number: RMC 64210001
County: HARRIS, etc.

Highway: IH 610, etc.

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

Roadway (Brazoria County) Lane Assessment Fee
BS 288B $400.00
BS 288B FRD $£50.00
FM 35E $200.00
FM 35C $400.00
FM 517 $300.00
FM 518 $500.00

General Notes Sheet G

Project Number: RMC 642910001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet 3 C

Control: 6429-10-001

FM 521 $200.00
FM 522 $200.00
FM 523 $300.00
FM 524 $200.00
FM 528 $400.00
FM 655 $50.00
FM 865 $400.00
FM 1459 $200.00
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 $50.00
FM 2917 $200.00
FM 2918 $0.00
SHé6 $500.00
SH 35 $500.00
SH 35 FRD $200.00
SH 36 $300.00
SH 288 $2,500.00
SH 288 FRD $500.00
SH 332 $500.00
SL 274 $400.00
SS 419 $0.00
S§ 273 $50.00
S§ 28 $50.00

Roadway (Fort Bend County)

Lane Assessment Fee

FM 359 $500.00
FM 360 $100.00
FM 361 $200.00
FM 442 $100.00
FM 521 $500.00

General Notes
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Project Number: RMC 642910001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet 50

Control: 6429-10-001

FM 723 $500.00
FM 762 $500.00
FM 1092 $1,000.00
FM 1093 $500.00
FM 1236 $200.00
FM 1462 $200.00
FM 1463 $500.00
FM 1464 $500.00
FM 1489 $100.00
FM 1640 $400.00
FM 1875 $100.00
FM 1876 $300.00
FM 1952 $50.00
FM 1994 $100.00
FM 2218 $300.00
FM 2234 $500.00
FM 2759 $500.00
FM 2919 $100.00
FM 2977 $300.00
FM 3155 $300.00
FM 3345 $500.00
[H10 $2,000.00
IH 10 FRD $500.00
[H 69 $5,000.00
IH 69 FRD $500.00
LP 540 $100.00
LP 541 $0.00
FS/LP 762 $300.00
SH6 $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

General Notes

Sheet |

Project Number: RMC 642910001
County: HARRIS, etc,

Highway: [H 610, etc.

Sheet 3 D

Control: 6429-10-001

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 $300.00
FM 1764 $500.00
FM 1764 FRD $200.00
FM 1765 $400.00
FM 2004 $400.00
FM 2094 $500.00
FM 2351 $500.00
FM 3005 $500.00
FM 3436 $100.00
IH 45 $3,500.00
IH 45 FRD $500.00
SS/LP 197 $200.00
SH3 $500.00
SHé6 $400.00
SH 87 $500.00
SH 96 $500.00
SH 124 $50.00
SH 146 $1,000.00
SH 146 FRD $300.00
SH 168 $0.00
SH 275 $300.00
SS 342 $500.00
Roadway (Harris County) Lane Assessment Fee
BF 1960 A $500.00
BS 146 D $100.00
BS 146 E $400.00
BS 249 B $500.00

General Notes
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Project Number: RMC 642910001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet 66

Control: 6429-10-001

BUSOU $500.00
BU 290 H $200.00
BU 290 L $200.00
FM 270 $500.00
FM 521 $500.00
FM 525 $500.00
FM 526 $500.00
FM 528 $500.00
FM 529 $1,000.00
FM 865 $400.00
FM 1092 $500.00
FM 1093 $1,500.00
FM 1485 $400.00
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 2351 $500.00
FM 2553 $200.00
FM 2920 $1,000.00
FM 2978 $500.00
FS 525 $400.00
IH 10 $7,500.00
IH 10 FRD $500.00
IH 45 $5,500.00
IH 45 FRD $1,000.00
1H 69 $6,000.00
IH 69 FRD $1,000.00
IH610 $4,500.00
IH 610 FRD $1,500.00
SL 8 $4,500.00
SL § FRD $500.00
SH NASA $1,000.00
SH NASA FRD $300.00
SH 3 $500.00

General Notes
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Project Number: RMC 642910001
County: HARRIS, etc.

Highway: [H 610, etc.

Sheet

Control: 6429-10-001

SH6 $1,500.00
SH 6 FRD $500.00
SH 35 $500.00
SH 99 $2,500.00
SH 89 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
S8 5 $500.00
SS 5 FRD $100.00
SS 330 $1,000.00
S§ 330 FRD $200.00
SS 501 $100.00
SS 261 $500.00
S8 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

BU 59L $400.00
FM 149 $300.00
FM 830 $300.00
FM 1097 $400.00
FM 1314 $500.00
FM 1375 $50.00
FM 1484 $300.00
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Control: 6429-10-001

Project Number: RMC 642910001
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Highway: IH 610, etc.

Sheet

Control: 6429-10-001

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
SH 6 $500.00
SH 159 $300.00
US 90 $300.00
US 290 $1,000.00
US 290 FRD $200.00

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 65 $3,000.00
[H 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
FM 1488 $300.00
FM 1489 $200.00
FM 1736 $50.00
FM 1774 $200.00
FM 1887 $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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Project Number: RMC 642910001 Project Number: RMC 642910001

County: HARRIS, etc. County: HARRIS, etc.

Highway: [H 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 Items.

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,

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
The mobilization “callout” work request may consist of one or more locations. Hours Hours to Lane Assessment Fee
12:00 AM - 5:00 AM 3:00 PM - 9:00 PM
Failure to complete the mobilization callout work, or a work order within the number of working Monday 6:00 AM — 3:00 PM
days specified, will result in liquidated damages for each working day charged over the number 9:00 PM — 12-:00 AM 5-00 AM = 9:00 AM
of working days specified. 12:00 AM—5:00 AM |  3:00 PM - 9:00 PM
The bonding company will be notified each time liquidated damages begin accruing. Tuesday 9:00 AM - 3:00 PM
9:00 PM — 12:00 AM 5:00 AM -9:00 AM
Item 502: Barricades, Signs and Traffic Handling 12:00 AM — 5:00 AM 3:00 PM — 9:00 PM
. . . - . . Wednesday | 9:00 AM - 3:00 PM
Traffic Control under this project will be subsidiary to the various bid [tems. 9:00 PM — 12:00 AM 5:00 AM — 9:00 AM
All lane closures are considered subsidiary to the Item. 12:00 AM - 5:00 AM 3:00 PM - 9:00 PM
Thursday 9:00 AM —3:00 PM
Please note: Night and/or weekend work may be required for this project. 9:00 PM — 12:00 AM 5-00 AM = 9:00 AM
All work and materials furnished with this Item are subsidiary to the pertinent bid Items except: 12:00 AM - 5:00 AM 3:00 PM —9:00 PM
Friday 9:00 AM —3:00 PM
s Emergency lane closures not associated with other contract work items and 9:00 PM - 12:00 AM 5:00 AM -9:00 AM
performed as directed, will be payable under Item 500-6034. 12:00 AM — 5:00 AM 3-:00 PM - 9:00 AM
Saturday %:00 AM - 3:.00 PM
e Truck mounted attenuators payable under Item 6185. 9:00 PM — 12:00 AM 5:00 AM — 9:00 PM
® Law enforcement personnel payable under force account. 12:00 AM - 5:00 AM 3:00 PM - 9:00 AM
) ) ) Sunday 9:00 AM - 3:00 PM
Use a traffic control plan for handling traffic through the various phases of the project. Follow 9:00 PM — 12:00 AM 5-00 AM —9:00 PM

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.

General Notes Sheet O

Highway: 1H 610, etc.

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

closures.

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)

General Notes
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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-7PM
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—-7PM

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 foron 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
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Highway: [H 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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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 [tem, “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
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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 PYC conduit system.

Remove conductor and conduit to be abandoned to | 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.

If 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 [llumination 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
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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.

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
reccommended 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
IHumination 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 lllumination 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,
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instal]l a breakaway connector with a white colored marking and a permanently installed dummy
fuse (slug).

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

Item 624: Ground Boxes

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

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

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 | 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 Instatlations™ 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.
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Item 683: 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.

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.
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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.

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 wili 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;
¢ Test BBU System
e Check battery voltage
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e C(lean BBU Cabinet - Inside and out Item 6354: Dynamic LED Curve Warning System w/LED Advance Curve Warning Sign

e Replace BBU batteries, as directed.

Complete PM Form (BBU Cabinet); Indicate the number of batteries replaced and battery
expiration date(s), place form in BBU cabinet after completion.

Re-attach BBU battery temperature sensor

Re-install sealant and duct seal

Check function of tattle-tail lights

Lubricate piano hinges.

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

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

Item 6306-6012 VIVDS Cabling (Install Only) has been replaced with Item 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 Item.

Detector zone videotaping for this project will not be required.
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ESTIMATE SUMMARY
PROJECT RMC 6429-10-001 U
CONTROL 6429-10-001 Al ITTEM N TOTAL
1-610, etc. L CODE DESCRIPTION I
MAINT OF TRAFFIC SIGNALS | T
EST. FINAL EST. F INAL EST. F INAL EST. FINAL EST. F INAL JOTWEM | REBE| RB T EST. FINAL

6. 000 0104 6001 REMOVING CONC (MISC) Sy 6. 000

1. 000 0416|6032 DRILL SHAFT(TRF SIG POLE) {36 IN} LF 1,000

1. 000 0416|6034 DRILL SHAFT(TRF SIG POLE) (48 [N} LF 1.000

10. 000 | 0429 | 6009 CONC STR REPAIR(STANDARD) SF 10. 000

24. 000 0500 | 6033 MOBILIZATION {CALLOUT) EA 24, 000

5. 000 0500 | 6034 MOBILIZATION (EMERGENCY) EA 5. 000

6., 000] 0531|6002 CONC SIDEWALKS (5") sY 6. 000

100. 000 0618|6013 CONDT (PVC) (SCH 40) (1/2") LF 100. 000

50. 000 0618|6021 CONDT (PVC) (SCH 40} (1 1/2") LF 50. 000

395, 000 0618|6023 CONDT (PVC) (SCH 40) (2") LF 395. 000

119. 000 0618|6029 CONDT (PVC) (SCH 40) (3") LF 119. 000

100. 000 0618|6033 CONDT (PVC) (SCH 40) {4™) LF 100. 000

1,500, 000 0618 (6047 CONDT (PVC} {SCH 80) (2") (BORE} LF 1, 500. 000

158. 000 0618|6064 CONDT {RM) {1") LF 158. 000

1, Q00. 000 0618|6068 CONDT (RM) (1 1/2") LF 1, 0600, 000

200, D00 0618|6070 CONDT {RM) (2") LF 200. 000

20. 000 0618|607 CONDT (RM) (2") (BORE) LF 20. 000

50. 000 0618|6074 CONDT (RM) (3“} LF 50. 000

50. 000 06186078 CONDT {RM) (4"} LF 50. 000

5, 000, 000 0620|6009 ELEC CONDR (NO.%) BARE LF 5, 000, 000

15, 000. 000 0620|6010 ELEC CONDR (NO.6) INSULATED LF 15, 000, 000

10, 000, 0620|6020 ELEC CONDR (NO.1/0} INSULATED LF 10. 000

10, 500, 000 0620|6022 ELEC CONDR (NO.2/0) INSULATED LF 10, 500. 000

500. 000 0621 | 6005 TRAY CABLE (4 CONDR) (12 AWG) LF 500. 000

50. 000 0624|6010 GROUND BCX TY D(162922)W/APRON EA 50, 000

10, 000. 000 0625 | 6003 ZINC-COAT STL WIRE STRAND(3/8") LF 10, 000, 000

30, 000. 000 0625 | 6004 ZINC-COAT STL WIRE STRAND(5/16") LF 30, 000. 000

10. 000 0627 | 6002 TIMBER POLE (CL 2) 40 FT EA 10. 000

10. 000 0627 (6003 TIMBER POLE (CL 2) 50 FT EA 10,000

10, 000 0627 | 6005 TIMBER POLE (CL 2) 35 FT EA 10. 000

25, 000 0628 | 6002 REMOVE ELECTRICAL SERVICES €A 25. 000

50. 000 0680|6001 INSTALL HWY TRF SIG (FLASH BEACON) EA 50. 000

100, 000 0680|6004 REMOVING TRAFFIC SIGNALS EA 100. 000

50. 000 0682|6015 VEH SIG SEC(12*)LED(RED ARW) (LENS ONLY} EA 50, 000

350. 000 0682|6018 PED SIG SEC(LED) (COUNTDOWN) EA 350, 000

250. 000 0682 6020 PED SIG SEC (HOUSING ONLY) EA 250, 000

25. 000 0682 6021 BACK PLATE 12"} {1 SEC) EA 25. 000

1. 000 0682 | 6047 LOUVER (12"} {ADJUSTABLE) EA 1. 000

75. 000 0682 | 6048 VEH SIG SEC (12") {LED) (YEL) (SOLAR) EA 75. 000

150, 000 0682 | 6049 BACKPLATE W/REFL BRDR{(4 SEC) EA 150, 000

150. 000 0682 | 6050 BACKPLATE W/REFL BRDR(5 SEC) EA 150, 000

150, 000 0682 | 6060 BACKPLATE W/REFL BRDR(3 SEC) EA 150. 000

80, 000. 000 0684 | 6007 TRF SIG CBL (TY A} (12 AWG) (2 CONDR} LF 80, 000. 000

80, 000. 000 0684 |6009 TRF SIG CBL (TY A) (12 AWG) (4 CONDR) LF 80, 000. 000

80, 000. 000 0684 6012 TRF SIG CBL (TY A) (12 AWG) (7 CONDR) LF 80, 000. 000

50, 000, 000 0684 | 6028 TRF SIG CBL (TY A) (14 AWG) {2 CONDR) LF 50, 000. 000

50, 000, 000 0684 | 6079 TRF SIG CBL (TY C) {12 AWG) (2 CONDR) LF 50, 000, 000

45, 000 0685 6003 REMOVE ROSD FLASH BEACON ASSEMBLY £A 45, 000

65, 000 0685 | 6004 INSTL RDSD FLSH BCN ASSM{SOLAR PWRD) EA 65, 000

15, 000 0686 | 6006 INS TRF SIG PL AMI(S)STR(TY A} EA 15. 000

ESTIMATE & QUANTITY SHEET oir 6. COUNTY PROJECT No. *No
12 HARRIS, ete. RMC 6429-10-001 4




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

ESTIMATE

SUMMARY

PROJECT RMC 6429-10-001 U
CONTROL 6429-10-001 Al ITEM N TOTAL
1-610, etc. L CODE DESCRIPTION I
MAINT OF TRAFFIC SIGNALS | T
EST. FINAL EST. FINAL EST. FINAL EST. FiNAL EST. F INAL | OTREM R3E| 8B T EST. FINAL

2. 000 0686 | 6292 INS TRF SIG PL AM(MAST) {[NSTALL ONLY) EA 2.000

2.000 0686 | 6293 INS TRF SIG PL AM(STRN) (INSTLL ONLY! EA 2. 000

1. 000 0686 | 6294 INSTALL TSPA{S) (MAST DBL) (INSTL ONLY) EA 1. 000

70, 000 0688 |6001 PED DETECT PUSH BUTTON (APS) £A 70. 000

50. 000 0688 | 6002 PED DETECT PUSH BUTTON (STANDARD) EA 50. 000

5. 000 0688 | 6003 PED OETECTOR CONTROLLER UNIT EA 5. 000

250, 000, 000 0690 | 6009 REMOVAL OF CABLES LF 250, 000. 000

20. 000 0690 [ 6020 INSTALL OF ELECTRICAL SERVICE EA 20. 000

150. 000 0690 | 6027 REMOVAL OF SIGNAL RELATED SIGNS EA 150. 000

250. 000 0690 | 6028 REPLACE OF SIGNAL RELATED SIGNS EA 250. 600

50. 000 0690 | 6029 INSTALL OF SIGNAL RELATED SIGNS EA 50. 000

150. 000 0690 | 6032 INSTALL OF PEDESTRIAN PUSH BUTTONS EA 150. 000

2. 000 0690 | 6036 INSTALL OF FND FOR GROUND MNT CABINETS EA 2. 000

5.000 0690 | 6038 REMOVAL OF CONTROL CABINET(GRND MNT) EA 5. 000

5. 000 0690 | 6040 INSTALL OF CONTROL CABINET{GRND MNT} EA 5. 000

25.000 0690 | 6046 INSTALL OF FLASHER CABINET EA 25. 000

1. 000 0690 | 6071 INS OF TRF SIG PL FND (30" DRIL SHFT) LF 1. 000

1,000 0690 6072 INS OF TRF SIG PL FND (36" DRIL SHFT) LF 1.000

1.000 0690|6073 INS OF TRF SIG PL FND (42" DRIL SHFT) LF 1. 000

1. 000 0690 | 6074 INS OF TRF SIG PL FND (48" DRIL SHFT) LF 1. 000

30. 000 0690 | 6078 INSTL DOWN GUY W/GUARD Ea 30. 000

30. 000 0690 6081 INSTL DOWN GUY AND ANCHOR GUARD [ 30,000

100. 000 0690 | 6087 INSTL PED POLE ASSM EA 100, 000

1,000 0690 | 6106 INSTALL OF FOUNDATION(PEDESTAL POLE} LF 1, 000

30. 000 0690|6108 REPLACE ELEC SERV (TY 0} {EXCLD POLE) EA 30. 000

100, 000 0690 6111 REPL VEH S$IG SEC (i2")LED(GRN} EA 100. 000

50. 000 0690 | 6112 REPL VEH SIG SEC (12“)LED(GRN ARW) EA 50. 000

100. 000 0690|6113 REPL VEH SIG SEC (12")LED(YEL) EA 100, 000

50. 000 0690|6114 REPL VEH SIG SEC (12")LED(YEL ARW) EA 50. 000

100, 000 0690|6115 REPL VEH SIG SEC (12“JLED(RED) EA 100. 000

50, 000 0690|6116 REPL VEH SIG SEC (12")LED(RED ARW) EA 50. 000

50. 000 0690 | 6117 REPL VH SG SEC (12"}LED(GRN U-TURN ARW) EA 50. 000

50, 000 0690 (6118 REPL VH SG SEC (12"JLED(YEL U-TURN ARW} EA 50. 000

50. 000 0690 (6119 REPL VH SG SEC (12")LED(RED U-TURN ARW) EA 50. 000

300, 000 0690 (6120 TRF S1G HD(REPL) {3SEC) (LED)W/BRKT BKPL EA 300. 000

150. 000 0690 6121 TRF SIG HD (REPL)} (4SEC) (LED)W/BRKT BKPL EA 150. 000

15, 000 0690 (6122 TRF SIG HD(REPL) (5SEC) (LEDYW/BRKT BKPL EA 15, 000

50, 000 0690 | 6124 INSTALL PED POLE ASSM W/0O FOUNDATION EA 50. 000

20, 000 0690 | 6131 INSTALL BBU SYSTEM EA 20, 000

4. 000 0690|6132 REMOVE BBU SYSTEM €A 4, 000

2.000 0690 (6133 REPLACE BBU SUSTEM EA 2,000

1. 000 0690 (6139 REPL VEH SIG TUNNEL VISOR (12"} EA 1, 000

1.000 0690 | 6141 REPLACE BBU BATTERY EA 1. 000

100. 000 6000 | 6016 INSTALL ELECTRICAL SPLICE EA 100. 000

5. 000 6000 | 6054 REPLACE STEEL SERVICE POLE EA 5. 000

10. 000 6000 | 6109 REPLACE PHOTOCELL EA 10. 000

25,000 6000 | 6128 INSTALL LUMINAIRE (LED) EA 25. 000

10, 000. 000 6000|6156 INST ALUMINUM CABLE STRAP EA 10, 000, 000

3, 500, 000 6000|6157 REPL ALUMINUM CABLE STRAP EA 3, 500. 000

3, 000. €00 6004 | 6009 COMM CABLE (AERIAL) {22 AWG} {25 PAIR) LF 3, 000, 000

ESTIMATE & QUANTITY SHEET o 50| COUNTY PROJECT NO. o
12 HARRIS, etc. RMC 6429-10-001 4A




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

ESTIMATE SUMMARY

PROJECT RMC 6429-10-001

CONTROL 6429-10-001 N ITEM- H TOTAL
1-610,etc. L CODE DESCRIPTION I
MAINT OF TRAFFIC SIGNALS [T T
EST. FINAL EST. FINAL EST. F INAL EST. F INAL EST. FINAL | | TREM] BERET =R EST. FINAL
150, 000 6185 | 6002 TMA {STATIONARY) DAY 150, 000
35. 000 6185 | 6005 TMA (MOBILE OPERATION) DAY 35, 000
6, 000, 000 6306 | 6007 VIVDS CABLING LF 6, 000. 000
4, 000 6354 | 6001 LEAD LED CURVE SIGN EA 4, 000
10. 000 6354 | 6002 LED CHEVRON £a 10. 000

ESTIMATE & QUANTITY SHEET IS N  COUNTY PROJECT NO. *No. |

12 HARRIS, etc. RMC 6429-10-001 4B
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?/@
\LOCKING RING

SERVICE ENTRANCE CABLE

STRAND (TYP.) 7

}[_ASSEMBLY(:)

0(2" MIN. 6" USUAL

SR

T- FITTING WITH SET SCREW

3% " GAL. MESS.
STRAND (TYP.)

CORD CONNECTOR TO g

FIT APPROPRIATE CABLE =

(CGB) . {ALUM. PIPE) (TYP.)
/4" GAL.MESS. 2

BREAK-A-WAY TETHER

THREADED
TEE (TYP,)

ROSETTE CAP

\ POLYCARBONATE

SIGNAL HEAD

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

SERVICE ENTRANCE CABLE

STRAND (TYP, }j
.

PIPE} (TYP. )

/—ASSEMBLY @

CORD CONNECTOR TO FIT E LOCKING RING
APPROPRIATE CABLE (CGB) = (ALUM.
Yo" GAL.MESS. o BREAK-A-WAY TETHER

)i L—2" Min. -{Je" usuaL

- THREADED
S1on, TEE (TYP,
R10-12

24" X 30"

\—POLYCARBONATE

SIGNAL HEAD
T- FITTING WITH SET SCREW

0]
®
®

LEAD - IN CABLE FROM CONTROLLER TO SIGNAL HEAD NO.!I
JUMPER TO SIGNAL HEAD NO. 2

CAST ALUMINUM SPAN WIRE CLAMP AND FEMALE CLEVIS ADAPTER
(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

)

ROSETTE CAP

-—T0

—T0 CONTROLLER

%" GAL. MESS.
STRAND (TYP.)

a" GAL.
BREAK-A-WAY MESS.

STRAND
TETHER (TYP. )

ASSEMBLY

LOCKING RING

810 x 1 {ALUM. PIPE)

HEX SCREW- (TYP.) //}:)
SELF _

TAPPING  [®

(Typ.)

©

SIGNAL HEAD NG.2

IW-3S, 12" LENS

CONTROLLER

a" GAL.

%" GAL.
STRAND (TYP.)

| p— | — | — T — — ——| —

D
©)

DRIP LOOP

®

SIGNAL HEAD NO. 1

T- FITTING WITH SET SCREW

-

\\\\‘——'POLYCARBONATE

SIGNAL HEAD

SERVICE ENTRANCE CABLE

CORD CONNECTOR TO

FIT APPROPRIATE CABLE

(CGB)

SPAN WIRE HANGER ASSEMBLY

2" MIN, - 6"JUSUAL
HOR1ZONTAL
2 IEE "BRACKET
—‘® @ ASSEMBLY

SIGNAL HEAD 2

® SIGNAL HEAD |
-

MESS.

BREAK-A-WAY TETHER
ASSEMBLY

—

ASSEMBLY

BREAK-A-WAY TETHER

Houston District

Texas Department of Transporiation

SIGNAL DETAILS/STANDARDS
SIGNAL HEAD SPAN

R T TAILS
PIN, AND SPLIT BUSHING TO BE STAINLESS STEEL. 1L 1L WIRE MOUN bE L
(@) INSTALL TETHER CABLE ON BACK SIDE OF PIPE OR ADJUSTABLE BRACKET. @ SHS/WMD
FILEs 1] (<43} o CK1
@ /2" ALUM. PIPE (TYP.) OR ALUM. ADJUSTABLE HANGER BRACKET W/BREAKWAY TETHER ASSEMBLY SIGNAL HEAD 2 SIGNAL HEAD 1 I©Tx001 2004 oIST |FeD lel m]u:cr HO. l SHEET
freisions Hou| & | RMC 6429-10-00 6
NOTE: BACKPLATES OMITTED FOR CLARITY IN-IS, 12° LENS IW-IS, 12" LENS 08-12 COUNTY controu] seer| gos [ wicimar
' e HARRIS, etc. | 6428 | 10 | 001]1-610, etc]

S

TD-M11




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

NOTE: SEE PLAN LAYOUT

CABINET AS PER CONTROLLER FOR CONDUIT ENTRANCES
MANUF ACTURER AND SIZES CONCRETE
CONDUIT
- ~ ~ A AS REQUIRED "X I"X 45°
S , CHAMFER
o O _ T .
- I T e e L ? T
3| A ! =
V2o + W‘ Ho b T I 5
INF. . :
\:I'. |-3"'—|~‘ @ @ 3@ <|: - E.\l
T———GROUND TO TERMINAL STRIP ——_| == '
172" @ ANCHOR BOLTS j 8 S Py 1 L o
RENF.BAR\\\E ] (SEE NOTE NO. I I m My T
\ 1 f v
|\ "X "X 45° CHAMFER | | GROUNDING (A A e e e e i i |
T 7 ///// 18" MIN— 172 7 b i 4+ + = 4t o
‘L ’ﬁ \1 ”-" 'ﬁ‘q L 172" SLOPE % I !."},l ';I‘ “—_L L 6" X 6"~ NO. 6 REINF. MESH-— g
L e Y S S — T
i =cE L | |
335 I? — vl | | '.: l | | | | | |
W‘odl |8g|\ = 7z S [ T | 1 | I 1 !
GRAVEL DRAIN o |ed] = 0>
IF'1 tﬂ 9 ———*ﬂl’;:/’////'::' 5 - 0 :\\\4"x "X 45°
COPPER cLAD I ! ~ __,ui—%*“///// CHAMFER
GROUND ROD —I L‘Ji— GROUND BOX TOP Vi
5/8 "@ X 10°-0" ”\\\\_jﬁ__‘_,//
% ( LESS CABINET )
ERONT Vi CONDUIT AS REQUIRED— ~ —*
210E 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, = Texas Department of Transportation
7.  PLACE REINFORCING BARS AS DIRECTED. y 4 Houston Distelct
3. PROVIDE GRAVEL DRAIN FOR CONTROLLER
AND ALL GROUND BOXES. 8. UPON INSTALLING THE CONTROLLER CABINET, SIGNAL DETAILS/STANDARDS
APPLY A SILICON-BASED CAULKING COMPOUND CONTROLLER FOUNDATION
4.  FURNISH CLASS "B" OR CLASS "C" CONCRETE. AROUND THE BASE OF THE CONTROLLER CABINET. DETAIL
5.  SET CONTROLLER FOUNDATION LEVEL WITH THE SD/SCFD
PAVEMENT SURFACE OR AS APPROVED BY THE ENGINEER. T T w_ M m e
"f;:f;:"‘s HOU| 6 | RMC 6429-10-001| 7
"7 [Fawnis,ever] ez | 10 [ooili ot

5TD-M1




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

o LOOF WIRE L NUMBER TURNS OF .
/—PAVEMENT SURF ACE N AOIEES LENGTH WIDTH e NOTES:
- L 1. INSTALL THE LOOP WIRES IN THE SHORTEST TIME PRACTICAL,

& P ! 6 FT.- 12 FT. | 6 FT. 4
/ SPPROVED SEALANT ULSE NOT TO EXCEED 4 HOURS MAXIMUM AND SCHEDULE THIS WORK

%n
MIN.

PULSE 2 13 FT.-26 FT. 6 FT. 3 DURING OFF- PEAK HQURS TO MINIMIZE DELAY TO VEHICLE
5" FOAM BACKER ROD 3 TRAFFIC.
4

PULSE 27 FT.-39 FT. 6 FT. 2
PLACED T e SECe e Fon 2. CUT PAVEMENT WITH A CONCRETE SAW TO NEAT LINES AND
EVERY 12° OF SAWCUT PULSE 40 FT.-46 FT. | 6 FT. l REMOVE LOOSE MATERIAL. ENSURE A CLEAN AND DRY CUT

E?JIE:E- I 40 FT. 6 FT. 2 WHEN PLACING THE SEALING COMPOUND,
NO. 14 AWG LOOP WIRE

12" 1

3. TWIST LEAD-IN WIRES A MINIMUM OF FIVE TURNS PER FOOT

PAVEMENT EDGE AND DO NOT DISTURB THEM AFTER THE LOOP HAS BEEN TUNED.

~—SEE NOTE 4 e TN DO NOT TWIST LOOP WIRES IN SAW CUT.

"""""" el 4. SEAL WIRE PLACED IN THE SAW CUT BY FULLY ENCAPSULATING
Em——

- GROUND [T IN A SEALANT ACCEPTABLE TO THE ENGINEER. SEALING
LOOP SAW CUT CROSS-SECTION BOX COMPOUND SHALL BE IN ACCORDANCE WITH DMS 6340.
% SAWCUTS IN BRIDGE DECKS ARE TYPICALLY 1" DEPTH MAXIMUM

SAWCUTS IN BRIDGE DECKS AND ACROSS EXPANSION JOINTS 3 vax— [ 3| ( ~ 5. INSTALL TWO-CONDUCTOR #14 SHIELDED CABLE FROM THE BASE
SHALL BE AS APPROVED BY ENGINEER (TYP) DIPOLE DIPOLE OF A STEEL POLE OR TOP OF A WOOD POLE TO THE CONTROLLER
LOOP LOOP OR AS APPROVED BY THE ENGINEER.

SEAL CONDUIT WITH | ’l\l AN /C\\ @— SEE DETAIL B 6. ENSURE CONNECTIONS ARE SOLDERED. SEAL SOLDER JOINT WITH

GROUND URE THANE SEAL ING COMPOUND t N e SCOTCH CAST OR OTHER METHOD ACCEPTABLE TO THE ENGINEER.
BO)(—\ Aﬁ 6"MIN

FOAM DIRECTION [OF TRAFFIC DETAIL C 7. FURNISH ®#14 XHHW LOOP WIRE LOOSELY ENCASED IN A FLEXIBLE
l l VINYL OR PLASTIC TUBE. APPLY A WATERPROOF SEAL TO THE

ENDS OF THE VINYL OR PLASTIC TUBING ENCASING THE WIRE
v
'/ \//QZ, s CONDUIT IMMEDTATELY AFTER PLACING THE WIRE TO PREVENT MOISTURE

AS SPECIF IED FROM ENTERING THE TUBE.
>/(//\f

NOTE:
LOOP TO BE CENTERED IN LANE. 8. SECURE THE LOOP WIRE IN PLACE EVERY 2 FT. WITH SHORT
R A MINIMUM SIZE TO BE 6'x 6'. STRIPS OF RUBBER OR NEOPRENE FLEXIBLE TUBING OR
\ At D reNally POLYETHYLENE FOAM SEALANT BACKER APPROXIMATELY 1 IN.
SEE NOTE 3 PAVEMENT JOINT DETAILS IN LENGTH. LEAVE STRIPS IN PLACE AND FILL THE SLOT WITH
SHIELDED DR"-LEU T0 LOOP SEALER.

LEAD- IN CABLE CONDUI T FIT CONDUIT BASE T

ON PLAN

9. INSTALL SAWCUT OF SUFFICIENT DEPTH TO PROVIDE FOR A

. APPROX. 45%*
IN CONDUIT AS AS REQ'D MINIMUM OF 1 IN. DEPTH OF SEALER OVER THE WIRE.

ANGLE
SPECIFIED CON PLAN FILL INSIDE

OF CONDUIT DIRECTION OF TRAFFIC 10, INSTALL EACH LOOP DETECTOR LEAD-IN IN A SEPARATE SAWCUT
WITH LOOP SEALANT FROM THE DETECTOR TO THE EDGE OF ROADWAY. SEPARATE THE
LEAD IN WIRE (TWISTED SEE NOTE 3) SAW CUTS AT A MINIMUM OF & IN. INSTALL EACH LOOP DETECTOR
TYPICAL LEAD IN CONFIGURATION \ | ol b 3 FT MAX RUN IN A SEPARATE CONDUIT (SIZE AS REQUIRED) FROM THE EDGE

OF ROADWAY TO A GROUND BOX AS SHOWN ON THE PLAN LAYOUT.
(WITHOUT CURBING) k 3

1. PLACE LOOP WIRE IN A FLEXIBLE VINYL OR POLYETHYLENE

3 FT MAX-# o SENSING LOOP™~ /) TUBING OF 0.184 IN. MINIMUM I.D., 0.031 IN. MINIMUM WALL

THICKNESS AND 0.26 IN. MAXIMUM O.D., HAVING A SMOOTH BORE.

SEAL CONDUIT WITH ENSURE THE TUBING DOES NOT ADHERE TO THE LOOP WIRE IN ANY
A p WAY. ENSURE TUBING IS CAPABLE OF RESISTING DETERIORATION

SEALING COMPOUND EDGESOFSFAVERENTIORSEARE SERE FROM OILS, SOLVENTS AND TEMPERATURES UP TO 212*F. ENSURE

SEE DETAIL B TUBING IS HIGHLY ABRASION RESISTANT AND REMAINS FLEXIBLE

SAWCUT FROM -22°F TO 212°*
/wma TYPICAL LAYOUT OF DIPOLE LOOP

GROUND URE THANE 4" MIN. OR AS
SPECIFIED BY |
ENGINEER

-

Y
€/<\> ;

24~
IN.

HOLD DOWN

SEE NOTE 8
NOTE:
THE AREA REMOVED
SHALL BE THE SAME

—
SEE NOTE 3 o : PATH OF E
PR PR, PP T S LT SN T FRCEE® PR DEPTH AS THE LOOP
SHIELDED gg"ggé,‘o \ N\ OR LEAD-IN WIRE AND N\ 3 LOOP WIRE
LEAD-IN CABLE DRILLED TO BASE SHALL BE BACKFILLED
IN CONOUIT AS :;;RggND:’;T WITH LOOP WIRE LOOP WIRES
SPECIFIED ON PLAN . 45°
ARPRO SEALANT
FILL INSIDE |
OF CONDUIT LDD

=3k Texas Department of Transportation
I Houston District

SIGNAL DETAILS/STANDARDS
LOOP DETECTOR DETAILS

>

HOLD DOWN
SEE NOTE 8

WETH LOOP SEALANT PAVEMENT JOINT DETAIL B FILES oNs [ exa [ ow [ exr

TYPICAL LEAD IN CONFIGURATION (WITH CURBING) DETAIL C TYPICAL ALL FOUR CORNERS ©TxDOT_2015 | otst Jreo secl PROJECT ho. ST

(DIPOLE LOOPS) wragor s IOMS HOU| 6 | RMC 6429-10-001 8

T/2012 SPELL ING COUNTY contRoL| sEcT| o8 | nigHmwar

772015 °C 7O °F
HARRIS, etc. | 6429 | 10 | 00 |I-610, etc.
STD-M3




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

DRILL POLE FOR WIRE ENTRY.
TO PROTECT CONDUCTORS.

16" PEDESTRIAN
SIGNAL HEAD
(WALK/WALT)
{SYMBOL TYPE)

PLASTIC POLE CAP

USE BUSHING OR RUBBER GROMMET

2' MIN,
10" MAX,
| S—
!
2z PUSH BUTTON
=

34

¥/4 ‘/2“ O'D' X |°' POLE

POLE BRACKET

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

—4

- 0"

v @

POLE BRACKET

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

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

- -
o THREADED CONNECTOR,
ALL T-BASE THREADS
;\, ] MUST BE ENGAGED
> BREAKAWAY ONTO PIPE.
| =l BASE ———mm
o @ 2" MAX. (FLUSH DESIRABLE)
| [ I *
)
1
I
I
I
:I 18" MIN.
BREAKAWAY IN-LINE
FUSEHOLDERS
CONDUIT AS REQUIRED
1 {SIZE AS SHOWN ON
LAYOUT SHEETS)
NOTE:

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

HARDWARE DETAIL

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

VARIABLE
BOLT CIRCLE
1/2 "-17"

9

2 174 "X 2 3/8 "SLOT

ALL RADML SECTIONS

NORMAL TO AXISZ

=
VIEW A-A

w
~
"

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

SCREW ANCHOR FOUNDATION DETAILL

4 1/2" SHAFT DIAG.

TRANSFORMER BASE
I15"H X 13 374 * X 13 374 "

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

PLATE FLAT _+ 1/8 “WARP

~—————— CONDUIT OPENING

2 5/8 "WIOE
(BOTH SIDES)

ra——— 8" ( SCH, 40) PIPE
SHAFT DiA.

13% DIA. HELIX (3/8° PLATE)

=3k Texas Depariment of Transportation
I Houston District

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS
FOR POLE MOUNTED
PEDESTRIAN SIGNALS

CD/PMPS
FILEs oM D [ om [ cxs
[©1x001 2007 DIST [FED REG, PROJECT NO. SHEET
REVISEONS HOU| 6 | RMC 6429-10-00) 9
04-05  11-08 02-15
05-05 01-14 COUNTY CONTROL | SECT| 0B |  HIGHWAY
03-67  07-14 HARRIS, etc. | 6429 | 10 [ 001 | I-B10, etc.

STO-M4



DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

PLASTIC POLE CAP

DRILL POLE FOR WIRE ENTRY,
USE BUSHING OR RUSBER GROMMET

TO PROTECT CONDUCTORS.

MOUNTING HEIGHT IN
ACCORDANCE WITH THE LATEST
EDITION OF THE TEXAS MUTCD

AVAVAVA

| IW-45 12°LENS

qwd 16" PEDESTRIAN SI[CGNAL }
HEAD (WALK/WALT)
(SYMBOL TYPE)
C |
LI

41/2" 0.D. X 15° \

_ /—POLE BRACKETS \

(RR-w—¥—G) ——\.
®

BREAKAWAY IN-LINE

A 9"x15" ;' , LEFT TURN
“PEDESTRIAN POLE T 1777 e SIONAL" SIGN
SIGN"  (SYMBOL TYPE) BRACKET yoh (24X309
. (R10-3e) —H
2 STENCIL, ETCH OR
= PUSH BUTTON EMBOSS MATERIAL
& P ‘ ALLOY HERE (ALUMINUM
;'- Lo f PIPE ONLY}
T
. THREADED CONNECTOR
LEFT TURN = ALL T-BASE THREADS
SIGNAL" SIGN o MUST BE ENGAGED
(247X30" = ONTO PIPE.
16 2" MAX. {FLUSH DESIRABLE) ™
l BREAKAWAY BASE
| I I ‘ Y
T ]
h
N
I
h
18" MIN. h

FUSE HOLDERS

SIDE

NOTE:

SEE STANDARD (RFBA - 13) FOR NOTES AND

AR
AN
e
CONDUIT AS REQUIRED
(SIZE AS SHOWN ON
LAYOUT SHEETS)
FRONT 1

NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETALLS

HARDWARE DETAIL

VARTABLE
BOLT CIRCLE
9 1/2 "-17”

2 Ir4 "% 2 3/8 "SLOT

ALL RADIAL SECTIONS

NORMAL TO AXIS
Z g
-
"

=
VIEW _A-A

1174 = DIA, X 12" LONG

(9" EXPOSED)

HARDWARE 7O ATTACH BASE
1" X 4% GRADE S
CARRIAGE BOLY

B

gr-Q"

2 5/8 "WIDE
(BOTH SIDES)

SHAFT DIA.

PLATE FLAT_+

L CONDUIT OPENING

4 1/2" SHAFT DIAG.

TRANSFORMER BASE
15"H X 13 374 " X 13 3/4 *

I WDE X 3/8 “NOTCH TO
INDICATE CONDUIT OPENING

178 " WARP

-——— B" [ 5CH. 40) PIPE

13" DIA, HELYX {3/8" PLATE)

SCREW ANCHOR FOUNDATION DETAIL

y 4

Houston District

=3k Texas Department of Transportation

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

CD/PM/PS
FlLE: [ | CKt I ows ! (1.5}

RO 1xDOT 2007 DIST |FED REG PROJECT NO. SHEET
o‘_os“‘l"“i"""soz_‘s HOU| & |RMC 6429-10-001 10
05-05 0114 EOUNTY CONTROL| SECT | 0B | HIGHWAY
03-07 07-14 HARRIS, etc.| 6429 | 10 |001[1-610, etc.

STO-M5



DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

PLASTIC POLE CAP

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

2'° MIN.
10° MAX,

N
N
N
N

: [ 1———— MOUNTING HEIGHT IN
/ ACCORDANCE WITH THE LATEST
EDITION OF THE TEXAS MUTCD.

T
| ./Gﬂ'h

/ e o s \
/- POLE BRACKETS ‘\g

| IW-4S 12*LENS
| (RA—¥a—G)

)

| "LEFT TURN SIGNAL"
SIGN (24" X 30%

@@)J

2" MAX. (FLUSH DESIRABLE)

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

THREADED CONNECTOR,

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

BREAKAWAY IN-LINE
FUSEHOLDERS

18" MIN.

W= (
o)

X

Iy

I

by

H

h

I\

‘i

/—

CONDUIT AS REQUIRED

SIOE

NOTE:

NON - FUSED BREAKAWAY EL

(SIZE AS SHOWN ON
s LAYOUT SHEETS) 1
FRONT

SEE STANDARD (RFBA - 13) FOR NOTES AND

ECTRICAL CONNECTOR DETAILS

\
e hY
N — T

HARDWARE DETAIL

VARIABLE
BOLT CIRCLE
9 12 "-17"

2 1/4 *X 2 3/8 "SLOT

ALL RADIAL SECTIONS

NORMAL TO AXIS
é ~
"

=
VIEW A-A

1 174 = DIA, X 12*LONG

(9" EXPOSEDY

HARDWARE TQO ATTACH BASE
1" X 4™ GRADE 5
CARRIAGE BOLT

4 172" SHAFT DIAG.

TRANSFORMER BASE
I1S"H X 13 374 " X 13 374 *

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

. 4

PLATE FLAT + 178 "WARP

SN conourt opernc

2 578 "WIDE
(BOTH SIDES)

— t——————— §" { SCH. 40) PIPE
SHAFT DIA.

5°-0"

13* DIA, HELIX (378" PLATE)

SCREW ANCHOR FOUNDATION DETAILL

=4 Texas Department of Transportatlon
y 4 Houston District

SIGNAL DETAILS/STANDARDS
CONSTRUCTION DETAILS FOR
POLE MOUNTED
VEHICLE SIGNALS

CD/PM/VS
FILEs o [ ene | om [
[©1xD0T 2007 DIST |FEC REE) PROJECT HO. SHEET
REVISIONS HOU| 6 RMC 6429-10-001 I
e o counTY conrmo] seet| soo | wicrmar
0307 o2-18 HARRIS,etc. | 6429 | 10 | 001}1-610,etc.

5TD-M9




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

ATTACH WITH
SLIPFITTER —3}
OR REDUCER,

BEACON MOUNT ING

4 -1/2" ALUMINU

PIPE

DETAIL

BREAKAWAY IN-LINE
FUSEHOLDERS

| 2" MAX, (FLUSH DESIRABLE}

157

¥

‘*

24" MIN.

|

/

CONDUIT TO
. FLASHER CABINET AND/OR
ELECTRICAL SERVICE
(SIZE AS SHOWN ON
FRONT LAYOUT SHEETS)

NOTE:

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

BEACON

CLOSE NIPPLE

TEE FETTING
CLOSE NIPPLE

TCERMPEBN"SR moLT-om

STENCIL, ETCH OR
EMBOSS MATERIAL
ALLOY HERE (ALUMINUM
PI1PE ONLY)

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

BREAKAWAY BASE

)

12* BEACON

T | 12"

SIGN (AS REQUIRED
ELSEWHERE)

DRILL POLE FOR

1 laf WIRE ENTRY USE
BUSHING OR RUBBER
GROMMET TO PROTECT
i CONDUCTORS.

— :{IZ'

12" BEACON

(MIN. )

T 0"

24" MIN.

2

CONDUIT

o
m

HARDWARE DETAIL

VARIABLE
BOLT CIRCLE
g /2 "-17"

2 w4 "X 2 3/8 “SLOT

ALL RADIAL SECTIONS

NORMAL TO AXISZ

VIEW A-A

375

1 174 ™ DIA. X 12" LONG

(9 EXPOSED)

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

— 4 1/2" SHAFT DIAG.

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

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

PLATE FLAT_+ |I/B “ WARP

N
"
T L‘:omaun OPENING

2 5/8 "WDE
IBOTH SIDES)

—— 8" { SCH. 40) PIPE
SHAFT DIA,

5-0*

13“ DiA. HEL)X (3/8" PLATE)

SCREW ANCHOR FOUNDATION DETAIL

= Texas Department of Transportation
I Houston District

SIGNAL DETAILS/STANDARDS
ROADSIDE FLASHING
BEACON ASSEMBLY

RFBA
FILE: DN ] exe | om [ exs
@©TxDOT 2007 0IST |FED REG PROJECT NO. SHEET
REVISIONS -10-
05-05 11.08 HOU| 6 RMC 6425-10-001 12
06-06 01-14 COUNTY controL| sEcT| JoB | HiGHwar
0301 0215 HARRIS, etc. | 6429 | 10 | 001 [1-610, etc.

STD-MB




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

—~ m ] HARDWARE TO ATTACH BASE
ATTACH WITH 1" X 4™ GRADE 5
SLIPFITTER 12" BEACON CARRIAGE BOLT
OR REDUCER. —
“SCHOOL ZOMNE™ SIGN
(WORD TYPE) O ¥
% 4 172" SHAFT DIAG.
Mo = =
. ; 12"
N —
SIGN (AS REQUIRED _
SCHOOL BEACON =] /_ ELSEWHERE)
SREED HARDWARE DETAIL
'-'IM:T TRANSFORMER BASE
15%H X 13 374 * X 13 374 °
i CLOSE NIPPLE VARIABLE
C | BOLT CIRCLE
TEE FITTING DRILL POLE FOR 9 /2 "-7T
- || glﬂgf«lﬁgrg; gggasn 2 var"X 2 3/8 "SLOT
WHEN CLOSE NIPPLE ‘—‘{ GROMMET TO PROTECT L ”
FLASHING o CONDUCTORS. N * " WIDE X 3/8 “NOTCH TO
\ J THREADED i N INDICATE CONDUIT OPENING
(CLAMBON"OR BoLT-oN) Iw“
o [—
O BEACON MOUNTING 12° BEACON N
4-1/2" ALUMINUM
PIPE DETAIL STENCIL, ETCH OR o
—— EMBOSS MATERIAL i AL RADIAL SECTIONS 5 PLATE FLAT_+ 1/8 “WARP
ALLOY HERE (ALUMINUM i
PIPE ONLY} NORMAL TO AXIS e ¥co~nun OPENING
- i 2 5/8 “WDE
BREAKAWAY IN-LINE THREADED CONNECTOR, = 0 (BOTH SIDES)
FUSEHOLDERS ALL T-BASE THREADS = it -
ENGAGE ONTO PILPE. 3 —X— | | R
1 BREAKAWAY BASE g VIEW A-A A
v5= 2" MAX. (FLUSH DESIRABLE) ™ -
_ _r_ | x— 13 DIA. HELIX (3/8* PLATE}
1 I| . 1 174 = DIA. X 12" LONG
I | = (9" EXPOSED)
| ! s
g
1 SCREW ANCHOR FOUNDATION DETAIL
CONDUIT TO \
FLASHER CABINET AND/OR
e ELECTRICAL SERVICE CONDUIT
(SIZE AS SHOWN ON
FRONT LAYOUT SHEETS) SI1DE
=k Texas Department of Transportation
I Houstonr District
SIGNAL DETAILS/STANDARDS
ROADSIDE FLASHING
BEACON ASSEMBLY
NOTE: "SCHOOL ZONE"
RF/BA/SZ
FILE: DNt (4 83 Dw: CHs
SEE STANDARD (RFBA - 13)FOR NOTES AND o Tow e b e o
NON - FUSED BREAKAWAY ELECTRICAL CONNECTOR DETAILLS os-0s 11-08 | HOU] 6 | RMC 6429-10-001 13
06-06 0114 COUNTY CONTROL | SECT| J0B |  HIGHWAY
02-07 02-1% HARRIS, etc, | 6429 | 10 | 001 |1-610, etc,

STO-MT



DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

PROPOSED
POLE FOUNDATION

A

_1

PLAN VIEW

PROPOSED ¥;" PREFORMED
FIBER EXPANSION JOINT

PROPOSED
= > ONAL FOLE S0P PROP. CONCRETE
: SIDEWALK
PROPOSED SIGNAL POLE
POLE FOUNDATION
NATURAL DITCH
TYPICAL GROUND R = ===+ S -
/// WALKWAY ©

< I /
Y/ PROP. SHOULDER

RS i 2T poLe

/d N
. PROP. CONCRETE
e PROPOSED ¥ " PREFORMED
T BER EXPANSION JOINT SIDEWALK (SEE PLAN VIEW)
SHOULDER
SECTION A-A
5

DITCH

4o \—PROP. SIGNAL POLE —/

MINIMUM ROW

PLAN LAYOUT

Texas Department of Transporiation
Houston District

SIGNAL DETAILS/STANDARDS
PEDESTRIAN WALKWAY
DETAILS

PWD

DMy I <43
DIST |FED REQ)
HOU| 6

COUNTY

FILEY

1001 2004
REVISIONS
1/ 2004

I oWy
PROJECT NO.
RC 6429-10-001
CONTROL | SECT | J0R HIGHBAY

I (14}

SHEET
14

HARRIS, etc. | 6429 | 10 | 001 [1-610, etc.

STD-MI5




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

TYP]CA P DETECTOR
T LAYOUT F I

. USE FOR LEFT TURN ONLY
an  MAKE SURE TRAFFIC TURNING FROM FRONTAGE

LOOP PLACEMENT 15 S FEET FROM STOP LINE

492 IS ALWAYS TO THE CONVROLLER'S LEFT)

DOES NOT MISS DETECTORS FOR ©1A AND 05A.

T
! DETECTORS | CIRCUIT »2B

1

@5A_LOOP TECT
| DETECTORS l—gfagﬁl?n-u I
! DETECTOR

[l e 1
I 1
H 1 I
! @14 LOOP DETECTOR |
! BETECTORS_| CIRCUIT =24
]
@1B LOOP DETECTOR :
|
1

ROAD

@58 _LOoOP
DETECTORS

|

k-

|

I g !

I : SEE TABLE A
I

!_ CIRCUIT =18 !
| g
[ 3
[ "]
Q
= SEE TABLE B

Se1B6(DET. CIR. =2B)

' |
@1AIDET, CIR. -2»—‘ : 2
|

1

ARTERIAL Ho1Lx ® % %
._.‘:._.__.___.l_._» ................. 0;- _..____.___.=|..
gy | *¥ z}esunn. CIR. ®14} *
: | @5B1{DET. CIR, mIBIE
AT T : N7
<] Ig‘/-C:(Nil'l'l'Q()I.LEFl |
sk mae e | Y 4 1 E\szz TABLE A
ﬁ I
24" STOP LINE 4 —
N N g
NN 0|
5n 15 |6 20° " A
o[l
a6’
TABLE B
®)LOOP WIRE
PRESENCE DETECTORS $21L00P LEAD-IN TO CONTROLLER
PLACEMENT @3 CONDUIT AS REQUIRED
(LEFT TURN LANE $3 GROUND BOX
AND
(MINOR STREET ONLY) ~§ ConmieCT on
CONNECTION FOR
DETECTORS

MPH
30

35

40

45"

350°

220"

130°

50

415°

95°

55

95°

100°

60

275"

540’

65

430° 110°

320’

110’

[~ K]
a
a

600’

475° 125°

70

350"

125°

P

dz

wzz (6
(6’
- 24'1

x 20')
X 6')
STOP LINE

s

TABLE A

LOOP DETECTORS PLACEMENT
ACCORDING TO APPROACH SPEED
(NOT TO SCALE)

a2
a

TEXAS DEPARTMENT OF TRANSPORTATION
HOUSTON DISTRICT

SIGNAL DETAILS/STANDARDS
LOOP DETECTOR DETAILS
PLACEMENT
LODP

FEO.RD.

SCALE om0 [ sTATE PROJECT NO. HIGHWAY

N.T.5. | & |[TEXAS/RMC 6429-10-001] i-s10,0t0.

REVISIONS | STAME COUNTY CONTROL|SECT10N] J0B

HOU |[HARRIS, etc.[6429] 10 [001

o

S



DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

EXPANSION DEVICE
{SEE NOTES)

VARIES

MULTIPLE CONDUIT HANGERS

(SEE NOTES)
JUNCTION BOX TYP, EE NOTES

(SEE PLANS FOR
7 LOCAT [ONS)

~

24°% 24X

12

JUNCTION BOX W/DRAIN (TYP.}
UNLESS OTHERWISE NOTED ON PLANS.

AF
EXPANSION DEVICE
Y (SEE NOTES)

SEE DETAIL

=

J—qmi_J_J__l_l_l_L'b_l._J.._I_L___I__L_l_I_L‘J__L_l_I_I_J__L.CLJ__L_Iu_._l_L._L_l._l\IUA_LL

=t

SEE DETAIL

S

COLUMN

e

\RIGID METAL CONDUIT «

p g

* QUANTITY & SIZE OF CONDUIT AS
SHOWN ON LAYOUTS

/a" DIA, METAL
SCREW WITH
NEOPRENE
GASKET (TYP)

L‘/." DIA. DRAIN HOLE

6"

6"

1" THICK NEOPRENE
FOAM [NSULATION
AROUND CONDUIT (TYP.)

. | -
3 _-I I |‘_73
I:e ® 0 0l
24"
24"x 12"x 12" JUNCT

ACCESS DOOR TO BE CONSTRUCTED IN THE
BOTTOM OF THE JUNCTION BOX, ATTACHED

TYPICAL CONDUIT INSTALLATION

DETAIL AT INTERSECTION OVERPASS

W/P1ANQO HINGE, AND ORIENTED TQ DROP
DOWN AND SWING TOWARD THE BRIDGE

ABUTMENT.

SCREW WITH
NEQPRENE
GASKET {TYP)

14" DlA. DRAIN HOLE —{

Y4~ DLA, METAL—T] /

6"

20"
24"

3 |q—3"

6—

6"

ATTACHED W/PIANO HINGE AND
ORIENTED TO DROP DOWN AND SWING
TOWARD THE BRIDGE ABUTMENT,

ACCESS DOOR TO BE CONSTRUCTED IN
/_THE BOTTOM OF THE JUNCTION BOX,

h—
12"

Faat
R
E
z

Fant
7

u &
= .

Fany

A

24"

ALL HOLES IN BOTH SIZES OF JUNCTION BOXES

ARE FOR 3" DIA., RMC (3.50" 0.D.)
AND SHALL BE ARRANGED AS SHOWN ON DETATLS.

ION BOX DETAIL

BRIDGE SLAB
APPROACH PAVEMENT —, /
L
T 7

STABILIZED BASE —/

3 DIlA. PVC/CCE CONDUIT

3" PYC FEMALE ADAPTER

3" DIA. RMC

A ABUTMENT

DETAIL "B"

EXPANSION
DEVICE
4—HULTIPLE CONDUIT HANGER

247X 24°X 12" JUNCTION BOX W/DRAIN
UNLESS OTHERWISE NOTED ON PLANS

CEMENT STABILIZED BACKFILL

24X 24X 12"

DETAIL

IIAII

ROADWAY

4-3" DIA.

JUNCTION BOX DETAIL

EXPANSION DEVICES

BRIDGE SLAB

PRESTRESSED BEAM

RMC

247X12"%X12” JUNCTEON BOX W/DRAIN

UNLESS OTHERWISE NOTED ON PLANS.

MULTIPLE CONDUIT HANGER
(SEE NOTE 4)

NOTES:

1. JUNCTION BOXES WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE CONSIDERED
INCIDENTAL 7O THE UNLT PRICE BID FOR THE ITEM, "CONDT (RM) (3 IN)."
JUNCTION BOX SHALL BE GALVANIZED NEMA TYPE 4 WITH GASKETED SCREW COVER.

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

3. CONDUIT SHALL BE ATTACHED TO BRIDGE SLAD W/MULTIPLE CONDULT HANGERS.
MULTIPLE CONDUIT HANGERS WILL NOT BE PAID FOR DIRECTLY BUT SHALL BE
CONSIDERED INCIDENTAL TO THE UNIT PRICE BID FOR THE IVEM,

4. CONTRACTOR SHALL USE ONLY ENGINEER APPROVED MULTIPLE CONDUIT HANGERS
SPACED NO MORE THAN 10°-0°.

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

6. EXPANSION DEVICES WILL NOT BE PAID FOR DIRECTLY 8UT SHALL BE CONSIDERED
INCIDENTAL TO THE UNIT PRICE BID FOR THE ITEM,
DEVICES SHALL BE PLACED AT ALL BRIDGE EXPANSION JOINTS.

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

8. CONTRACTOR MAY VARY THE LOCATION AND SPACING OF CONDUIT THROUGH THE
ABUTMENT IN ORDER TO SECURE BETTER PLACEMENT OF CONDUIT UNDER 8RIDGE
WETH APPROVAL OF THE ENGINEER.

CONTRACTOR SHALL COORDINATE PLACEMENT OF CONCRETE ENCASED CONDUIT
THROUGH REINFORCED VOLUME OR REINFORCED EARTH RETAINING WALL SECTION
TO INSURE THAT CONCRETE ENCASEMENT DOES NOT INTERFERE WITH REINFORCING

MESH.

N
i ]
1

9

MULTIPLE

BRIDGE SLAB
_\ CONDUIT ]
HANGER

BRIDGE BEAM

BENT CAP —¥]

BRIDGE COLUMN —/"LV‘—L

ERTEE

4-3" DIA. RMC
SECTION A-A

“CONDT (RM) (37)."

“CONDT (RM) (37)." EXPANSION

I ®» CONOUIT PVC/CCE

HOUSTON DISTRICT

2008 Tx0OT

CONDUIT DETAILS
cD/B1

TEXAS DEPARTUENT OF TRANSPORTATION

SIGNAL DETAILS/STANDARDS
AT BRIDGE INSTALLATION

1SHEET 1 OF 2

SCALE e | sTATE PROJECT NO.

H1GHWAY

N.T.5. | 6 |TEXAS|RMC ©429-10-001

[-61-0etg

REVISIONS PIATE COUNTY JCONTROL|SECT [ON

JOoB

SHELT
N0,

rajr
6-2008 | HOU | HARRIS, etc, | 6429 10

001

16




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

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

CONDUIT SUPPORT (TYP.}
~—ISTAINLESS STEEL}

EXPANSION DEVICE W/
INTERNAL COPPER
GROUNDING STRAP
(CROUSE HINDS,
APPLETON, OR EGUAL)

Ll —mg T

EXPANSION DEVICE DETAIL

INSTALL AT ALL OPEN JOINTS, AT
EACH END OF BRIDGE ABUTM;NTE*
% BETWEEN BRIOGE BENTS, ALL
FOR B8 MOVEMENT

EXISTING BRIDGE SLAB

& LOCKWASHER

.

R M.
CONDULT— MALLEABLE IRON
“" CONDUIT CLAMP
& CLAWP BACK
(GALY. }

IS TIGHTENED

NOTE: CONDUIT CLAMP SPACING SHALL BE A MAXIMUM OF 5°.

CONDUIT CLAMP DETAIL

[~ BURR THREAD AFTER NUT

=:3 - BRIDGE BENT CAP, BRIDGE
COLUMN, OR ABUT

RE INFORCED STEEL

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

BOTTOM OF BRIDGE SLAB ELCEN FIG. 61,
GRINELL FIG. 151 OR EQUAL. (TYP.)

CONCRETE INSERT DETAIL

(NEW) BRIDGE SLAB
Al
OR SIDEWALK %~ CONC. ANCHOR

[FOR NEW SLAB CONSTRUCTION

Ya= Ola, x 5 LONG, MIN,
SEE “CONCRETE INSERT

CONCRETE ANCHOR

EXISTING BRIDGE SLAS ~3%*" DIA. x 3* LONG, MIN.
DETAIL“.) KWIKBOLT, PARABOLT, . 7 / CONCRETE ANCHOR
OR EQUAL (STAINLESS T T RWIKBOLT, PARABOLT, 4= -
STEEL) radtm s OR EQUAL ISTAINLESS
EMBEDMENT AS PER . STEEL)
MANUF ACTURERS EMBEOMENT AS PER
RECOMMENDAT [ON, Y. CONDULT MANUFACTURERS
SUPPORT HANGER RECOMMENDAT 10N,
ROD {STAINLESS STEEL) ANCHOR 1N BRIDCE -
¥ conNpulT STAINLESS 2" MIN. SLAB, ELCEN HANGER VARIES IN
SUPPORT HANGER ROD LENGTH STEEL

{STAINLESS STEEL) VARIES

STAINLESS
STEEL

/—T LOCK WASHER
|/ " x 2"
6 'a" STEEL GALY.
~
¥
A %
| | I |

T0P SPACER—— "]
3 %" 0.0, RMC (TYP,) ——

A
T

Ya©
GALV., STEEL PLATE
2"%15 "k Yo~ THICK
{TYP.)

HANGER VARIES IN
LENGTH BUT DO
NOT ALLOW COMDUIT
TO HANG BELOW

HEX NUT

STAINLESS
STEEL
LOCK WASHER

STAINLESS
STEEL
HEX NUT
¥“ DIA, x 10"

|.05'| I | 1,05° LONG GALV. BOLT
a ¥ b
4 EN M
- e

“ SCH, 40 g
i Yoo b
mE LT e T,
1.D. . 0. T

TOP SPACER BOTTOM SPACER

D—4 3" 0.0, RMC (TYP,) )
@" ,—BOTTOM SPACER DIA, HOLE FOR

" GALV. BOLT (TYP)
L 4
| \IEI
LI! o
1 Ve, 6V~ | &" 1 V"
15°

{3
Ny
Fry ]
N
i

PLATE DETAIL

L FIG.61, GRINNELL
FIG. 151, OR EQUAL

LENGTH BUT DO
NOT ALLOW CONDUIT

SCREW THE THREADED
COUPLING STAINLESS
STEEL EVEROD A

MINIMUM OF 1" INTO
THREADED COUPL ING

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

GRINNELL F1G.276X,
OR EQUAL STAINLESS
STEEL

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

R.M. CONDUIT

>

|8

e

SECTION A-A

SINGLE CONDUIT SUPPORT DETAIL

I_ R, M, CONOUIT

TO HANG BELOW BRIDGE
BEAMS. SUBMIT HANGER
DETAILS TO THE ENGINEER
FOR APPROVAL PRIOR TO
USING ON PROJECT.

LOCK NUT

R.M. CONDUIT

Yo" THICK X 1° WIDTH

(MAXIMUM SPACING-10' -07)

TEXAS DEPARTMENT OF TRANSPORTATION
HOUSTON DISTRICY

2008 TxDOT

MULTIPLE CONDUIT SUPPORT HANGER & DETAILS

NOTE: CONTRACTOR MAY USE COMMERCIALLY DESIGNED MULTIPLE CONDUIT
SUPPORT HANGER, SUBMIT HANGER DETAILS TO THE ENGINEER

FOR APPROVAL PRIOR TO USING ON PROJECT.

MAXEMUM SPACING OF CONDUIT SUPPORT HANGERS 1S 10'-0" C-C.

BRIOGE BEAMS,

SIGNAL DETAILS/STANDARDS
CONDUIT HANGER DETAILS
AT BRIDGE INSTALLATION

CHD/BI1
(CONDUIT SUPPORT HANGER) ISHEET 2 OF 2
SCALE o | _sTate PROJECT MO. HITHRAY
N, T. S, 6 |TEXAS | RMC §429-10-001] 1-610
REVISIONS |g e | COUNTY covtro[sectio] e | o
6-2008 | HOU | HARRIS, etc.| 6429]) 10 [001] 17

AD-T8-Q
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10

40’ OR 507 2% 0.0:

w000 POLE
SEE CFA-I2 FOR CLAMP-ON
FITTING ASSEMBLY DETALS

%" (MIN.) THMBLEYE BOLT — >
WITH ANGLEYE

%" GALV.
MESSENGER STRAND
{(HIGH STRENGTH)

120/240
VOLT SERVICE

(%" MIN.)

2" SCH 40 PIPE

MAST ARM

GRADE A

R S X 2MIN,

CRIMP TYPE
ELECTRICAL
CONNECTOR

THIMBLEYE BOLT

METAL STRAP

</
| 2'-3" MIN |
3'-0" MAX

STEEL MAST ARM ASTM A53

OR B OR A50I

LUMINAIRE

35°-0"
TO ROADWAY
SURFACE

NOTES:

2.

-— TO CONTROLLER

WRAP SIGNAL HEADS WITH DARK PLASTIC OR SUITABLE MATERIAL TO
COMCEAL THE SIGNAL FACES FROM THE TIME OF INSTALLATION UNTIL
PLACING INTO OPERATION.

INSTALL GROUNDING BUSHINGS ON THE ENDS OF UNDERGROUND RIGID

METAL CONDUITS. GROUND AND BOND CONDUITS, POLES, AND CONTROLLERS
TO THE NEAREST GROUND ROD USING SOFT BARE NO. 6 COPPER WIRE.
FURNISH HEGH STRENGTH GALVANIZED SPAN WIRE.

FURNISH MINIMUM 2 SIGNAL HEADS PER APPROACH,

FURNISH LEFT TURN SIGNAL HEAD WHEN REQUIRED.

FOR TEMPORARY SIGNAL INSTALLATION, INSTALL A SEPARATE POWER
SOURCE, IF REQUIRED.

FOR TEMPORARY SICGNAL INSTALLATION, INSTALL LUMINAIRES ON

WOOD SIGNAL POLES, IF REQUIRED. CONSYRUCT STEEL UPSWEEP MAST ARM
;og *m?N:?lF.IE MOUNTING OF 2 IN. PIPE WITH SLIPFITTER MOUNTING OF
HE L .

FOR TEMPORARY SIGNAL INSTALLATION, COIL A SUFFICIENT LENGTH

OF SIGNAL CABLE ON THE SPAN WIRE FOR ADJUSTING SIGNAL HEADS
DURING THE VARIQUS PHASES OF CONSTRUCTION.

3% SAG

CLAMP
3-=4XHHW AS REQUIRED
f/a" CONDUIT | —]
[ CABLE & CONDUIT FOR :E
NO. & ARMORED CABLE SAFETY LIGHTING
METER———— | / SIGNAL HEAD NO.2 SIGNAL HEAD NO. |
- IW-4S, 12 LENS
SERVICE ENCLOSURE
W/P.E CONTROL o \_ IW-35, 2" LEN
e E;:Q?I;EOT.LER "LEFT TURN SIGNAL" SIGN
GALV. GUY =5
WIRE GUARD 5 Y
5 gg LEAD - IN CABLE FROM CONTROLLER
! i TO SIGNAL HEAD NO. |
3°MIN. TO 4' MAX. ole
ol (?) JUMPER TO SIGNAL HEAD NO.2
nl E
Y W @ NOTE: BACKPLATES OMITTED FOR CLARITY OF REQUIRED)
/ COPPER | L CONDUITS
J grounp RoD__ | J N=== 2 AS REGUIREO =3k Texas Department of Transportation
/ %" x 89 I | Y 4 Houston Dlstrict
| |
/ &/-10" SCREM , | SIGNAL DETAILS/STANDARDS
2 / ANCHOR | | CONSTRUCTION DETAILS FOR
~{ . TRAFFIC SIGNALS
(WOOD POLE)
CD/TS/WP
NOTE: THE CONTRACTOR SHALL COIL ON THE SPAN WIRE FiLes o [ox [or [en
A SUFFICIENT LENGTH OF SIGNAL CABLE FOR ADJUSTING [©1x00T 2008 o157 [Fea res PROJECT MO. SHEET
SIGNAL HEADS DURING THE VARIOUS PHASES OF CONSTRUCTION. [ T Hou[ 6 | R 6429-10-00 [ 18
05-08 COUNTY CONTROL | SECT | J08 HIGHWAY
s HARRIS,etc. | 6429 | 10 [ 001 ]1-610, etc,

STD-M1O
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.T. .Tr.
SIREET NAM=

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.- 0 IN. REQUIRE 2 HANGERS. SIGNS
LARGER THAN & FT. - O IN. REQUIRE 3 HANGERS.

ON HOR]ZONTAL C/L
AS REQUIRED BY
SIGN LENGTH. CLAMP XIT

3" HOLES IN SIGN - T =i

ALUM. TUBE 1°-6" to 3'-0" Lon
SIGN CLAMP SIGN LENGTH (L) TUBE LENGTH (T) A
1" -6" 16" 12"
O = B -
3-o" 34" 30" 2. 795" «'l GUSSETED TUBE
!4{.0 CROSS SECTION

SIGN CLAMP DETAIL

’ " ’ L)

c SIGN LENGTH (L)  TUBE LENGTH (T) A

o 3 -6 40" 12~

o 4.0 46" 14*

- 4 -6" 52 18"

Q 5 -0~ 58" 18"

@ 5'-6" 64" 20"

. 6’ -0" 70" 22"

+ 6 -6" 76" 24"

g 7 -0" 82" 26"

i 7 -8" TR 28"

t 8" -0" 94" 30° =4 Texas Department of Transportation
8 I Houston District

E

":o, ‘-6" to0 10°-0" lLon SIGNAL DETAILS/STANDARDS
® SIGN LENGTH (L) TUBE LENGTH (A B OVERHEAD STREET NAME SIGN
3 8-el 1007 l9m 20" MOUNTING DETAILS

: oo e

£ 10° -0" 1e" 22* 28" OSNS/MD

8 ) - L] | = 0] [ ome | o

© {©) Tx00T 2004 0151 e gl PROJECT NO. SHEET
. HOU| & RMC 6429-10-00) 19
W TYPICAL MAST ARM SIGN MOUNT DETAILS o™ Teowrra secv [ o0 | iy
= HARR 1S, etc. | 6429 | 10 | 0o1]1-610, ete.

STD-MI2
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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 TG INSTALL ANTENNA
MOUNTS,

PROVIDE WATER TIGHT CABLE ENTRY AND EXIT POINTS

TRAFFIC SIGNAL MAST ARM AND/OR POLES.

IN THE

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.

* %

x X% ¥

4 FT. PIPE EXTENSION WHEN
MOUNTED ON TRAFFIC SIGNAL
MAST ARM OR LUMINAIRE ARM.

¥4IN. (MIN) STAINLESS
STEEL BANDING 2 PLACES MIN.

ENTRY INTO STEEL POLE
OR CONDUIT WEATHERHEAD
ON WOOD POLE

TWO SET SCREWS

WELDED CAP-—\\\\?-
2" GALVANIZED STEEL

MOUNTING PIPE
(4° LONG MINIMUM)

YAG] ANTENNA
VERTICALLY
POLORIZED

1,

=

N1

=

|
|

I1

SEE NOTE 7

oy A
AIN
WOOD POLE 7

N % % ¥

LUMINAIRE ARM MOUNT

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

TRAFFIC SIGNAL
MAST ARM

WELDED CAP-—\\\?‘

YAGI ANTENNA
VERTICALLY
POLORIZED

|

=

e
—

—

USE WATER

YAG] ANTENNA

VERTICALLY
POLORIZED
1" GALVANIZED STEEL
MOUNTING PIPE l
(5" LONG MINIMUM) 0 Ml o 00N
gooout

TWO FASTENERS

MINIMUM

STEEL STRAIN POLE
OR WOOD POLE

¥* 3

GROUND ANTENNA MOUNT

OR #6 ARMORED
CABLE ON WOOD POLE

x %%

TO STEEL STRUCTURE (TYP,})

COAX OR HELIAX CABLE TQ RADIO

DRIP LOOP

POLE MOUNT

1T

TIGHT

CONNECTTON
DRIP LOOP
AST AR T
YAGI ANTENNA
VERTICALLY
POLORIZED
AL L[
[T T

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

jﬁggiﬁ'linnms

Department of Transportation

Houston District

SIGNAL DETAILS/STANDARDS
SPREAD SPECTRUM RADIO
ANTENNA MOUNTING DETAILS

SSR/AMD
FILE! DAz [ exi | ow [ ew
() TxDOT 2010 BIST [FED REG PROJECT NO. SHEET
neviSioNs HOU| 6 | R 6429-10-001 20
0371672006
09,2010 COUNTY CONTROL | SECT | 20B |  HIGHWAY

HARR1S, etc, | 6429

10 | 001 [IHB10, ete.

STD-M14
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i

T
X
e | S
o I '\?‘/
| ! @\5\/{) N
| A
| rd
SPAN (WIRE d
] @ ______ -
| 5\,
I
|
I
I
I
- :
% | %
= ' z
el s ese s e werw | ] | = _ _ . N
-G HIGHWAY - — - — - — = _I ——————————— =t G HIGHWAY
" | S
| ~
[
|
I
I
I
I
I
Ve I '
/ 45° | N
SV N
_______ e L ®
A SPANTWIRE o\
S ' | I | N
N ' A
\b\/-’\/ | e | 0’%&)
AN I 6‘\4%
AN I 3 I 7 =k Texas Deportment of Transportation
b 4 Y 4 Houston District
o
SIGNAL DETAILS/STANDARDS
ANCHOR BOLT ORIENTATION
DETAILS
SD/ABOD
é:;nm 2004 ol;r FE0 nIr. - H‘lIOJEcl WO, I : SHEET
REVISIONS HOU| & RUC 6429-10-001 21
HARRIS, etc. | 6429 | 10 | 001 |1-610, etc.
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USE BUSHING OR RUBBER GROMMET
TO PROTECT CONDUCTORS.

LED COUNTDOWN
PEDESTRIAN MODUL

LR

PLASTIC POLE CAP
4 172" 0.D. X 10" POLE
DRILL POLE FOR WIRE ENTRY. — /

POLE BRACKET

LED COUNTDOWN
PEDESTRIAN MODULE

POLE BRACKET

ACCESSIBLE PEDESTRIAN SIGNAL
UNIT WITH PEDESTRIAN SIGN
(SYMBOL TYPE) AND PUSH BUTTCON

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

THREADED CONNECTOR,

ALL T-BASE THREADS
MUST BE ENGAGED
ONTO PIPE.

2" MAX, {(FLUSH DESIRABLE!}

'

BREAKAWAY [N-LINE
FUSEHOLDERS

- 2’ MIN. -
10° MAX,
|
\ e -
Z
=x “ -’
°©
' -
-
~ (=]
e
by A
it BREAKAWAY
Ml | BASE —m
R | / .
h
h

18" MIN,

g
ey —

\CONDUIT AS REQUIRED

{SIZE AS SHOWN ON

NOTE:

LAYOUT SHEETS)

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

HARDWARE DETAIL

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

4 1/2" SHAFT DIAG.

VARIABLE
BOLT CIRCLE

9 1/2
2 174 "% 2

ALL RAQIAL SECTIONS
NORMAL TQ AXIS

VIEW A-A

TRANSFORMER BASE

15"H X 13 374 * X 13 374 ©
-1
3/8 “SLOT

" WIDE X 3/B "NOTCH TO
INDICATE CONDUIT OPENING

[=3 PLATE FLAT_+ I/8 "WARP
2 O
in .
] CONDUIT OQPENING
2 5/8 "WIOE
) {BOTH SIDES)
"
: — [t——— 8° ( SCH. 40) PIPE

SHAFT DA,

13" DIA, HELIX (378" PLATE)
I 174 = DIA. X 127 LONG
(9" EXPOSED?

SCREW ANCHOR FOUNDATION DETAIL

==k Texas Department of Transportation
I Houston District

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

CD/PM(APS)PS
FILEs [ [ e [ om [ e
O 1x001 2012 DIST |FED RES PROJECT MO, SHEET
oropaISIONE HOU| 6 RMC 6429-10-001 22
0z-15 EOUNTY CONTROL| SECT| 208 |  HIGHWAY
HARR]S, etc. | 6429 | 10 | 00 |[-610, etc,

STD-M19
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TO PROTECT CONDUCTORS.

MOUNTING HEIGHT IN
ACCORDANCE WITH THE LATEST
EDITION OF THE TEXAS MUTCD

C
N

2° MIN,
10" MAX.

PLASTIC POLE CAP

DRILL POLE FOR WIRE ENTRY.
USE BUSHING OR RUBBER GROMMET

4 172" 0.D. X 15°

—

/—POLE BRACKETS \

| IW-45 I2"LENS

hﬂ*ﬂﬂﬂ)\

&=

LED COUNTDOWN

| PEDESTRIAN MODULE

7'-0" MIN.

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

BRACKET

BREAKAWAY IN-LINE
FUSE HOLDERS

NOTE:

SIDE

LED COUNTDOWN

T PEDESTRIAN MODULE

HARDWARE DETAIL

VARIABLE
BOLT CIRCLE
9 172 "-17"

2 174 X 2 378 “sSLOT

ALL RADIAL SECTIONS
NORMAL TO AXIS

STENCIL, ETCH CR
EMBOSS MATERIAL
ALLOY HERE (ALUMINUM

PIPE ONLY)

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

BREAKAWAY BASE

p i
A0
o T
(=)
[
&N
>
2" MAX. (FLUSH DESIRABLE} ™
/ :
h
h
h
h
h 18" MIN. "
1 h
\
AN
— Me—
CONDUIT AS REQUIRED
(SIZE AS SHOWN ON
LAYOUT SHEETS) FRONT

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

375

VIEW A-A

1174 = DIA, X 12" LONG

(3" EXPOSED}

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

BASE

4 1/2" SHAFT DIAG.

TRANSFORMER BASE
1I5"H X 13 374 " X 13 374~

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

PLATE FLAT_+ 1/8 “WARP
CONDUIT OPENING

2 5/8 "WIDE

(BOTH SIDES)

lt—————— 8" ( SCH. 40) PIPE
SHAFT DIA,

o

13~ DA, HELIX (378" PLATE)

SCREW ANCHOR FOUNDATION DETAIL

=k Texas Department of Transportation
I Houston District

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

CD/PMV/ (APS)PS
FILEs Dha | cxs [ ow: 23
I 1x00T 2012 b5t {FED REG PROJECT NO. SHEET
op.pa YISIONS HOU| © RMC 6429-10-001 23
02-1% COUHTY CONTROL | SECT | JOB HIGHW®AY
HARRIS, etc, | 6429 | 10 | 001 |[-610, etc.

STD-M20
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iom

No warronty of ony

TxDOT assumes no responsibility for the convers

"Texos Engineering Proctice Act”.

The use of this atondaord is governed by the

kind is mode by TxDOT for any purpose whotsoever.

of this atondard to other formots or for incorrect results or domoges resulting from (18 use,

DISCLA IMER:

GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The locotion of oll conduits, junction boxes, ground boxes, ond electrical services is 8. Provide PYC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
dicgrammotic and may be shifted to occommodote field conditions. o flot, high tensile strength polyester fiber pull tope for pulling conductors through
the PVC conduit system, When golvanized steel RMC elbows ore specifically called for in
2. Provide new ond unused moteriols. Ensure that all materiols ond installations comply with the plons ond ony portion of the RMC elbow is buried less thon 18 in., ground the RMC
the opplicable articles of the Nationol Electrical Code (NEC), TxDOT standards ond elbow by means of o grounding bushing on a rigid metal extension. Grounding of the rigid
specifications, Notionol Electrical Manufocturers Association (NEMA), ond are listed by metol elbow i8 not required if the entire RMC elbow is encosed in a minimum of 2 in. of
Underwriters Lobeorotories (UL} or o0 Notionally Recognized Testing Lob (NRTL). NRTLs such concrete. PYC extensions ore ol lowed on these concrete encased rigid metal elbows. RMC or
as Conadian Stondord Association {CSA), Intertek Testing Services NA Inc., or FM Approvals PYC elbows are subsidiary to voricus bid items.
LLC con be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) |isted devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE} conduit with foctory installed internal
acceptable equal to o NEMA Iisted device. Acceptable devices moy have both o NEMA and IEC conductors according to Item 622 "Duct Cable.” At the Contractor’s request and with approval by
listing. Faulty fobrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PYC
is justification for rejection. Replace or reinstall rejected material or equipment ot no conduit bid under [tem 618. Ensure bored HDPE substituted for PVC is schedule 40 ond of the some
additional cost to the Department. size PYC called for in the plans. Engure the substituted HOPE meets the requirements of [tem 622,
except that the conduit is supplied without factory-instolled conductors, Make the tronsition of
3. Miscellgnecus nuts, bolts ond hordware, except for high atrength bolts, may be stginless the HDPE conduit to PYC (or RMC elbow when required) ot the bore pit. Provide conduit of the size
steel when plons specify galvanized, provided the bolt size is8 % in. or less in diameter. and schedule os shown on the plans. Do not extend substituted conduit into ground boxes or
foundations, Provide PVC or golivaonized steel RMC elbows 08 colled for at all ground boxes and
4, Provide the following test equipment os reguired by the Engineer to confirm compliance with foundat ions.
the contract gnd the NEC: voltmeter, ommeter, megohm meter (1000 volt OC), ground resistance . . . . .
tester, torque wrenches, and torque screwdrivers. Ensure all equipment hos been properly 10, Use two-hole strops when supporting 2 in. and lorger conduits. On electrical service poles,
calibrated within the lost yeor. Provide colibrotion certification to the Engineer upon Df‘ODQfly.SIZGq sfomlesg steel or hot dipped galvanized one-hole stondoff straps are allowed on
request. Operate test equipment during inspection as requested by the Engineer. the service riser conduit.
5. Instoll grounding as shown on the plans ond in occordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
conduits; metol poles; luningires; ond metal enclosures are bonded to0 the equipment grounding
conductor. Provide stronded bare copper or green insulated grounding conductors. Ground rods, 1. Provide ond install exponsion joint conduit fittings on all structure-mounted conduits at
connectors, ond bonding Jumpers ore subsidiory to the vorious bid items, the structure’'s exponsion joints to allow for movement of the conduit. In oddition, provide
. . R . . . ond install expansion joint fittings on all continuous runs of gatvanized steel RMC conduit
€. ¥nen required by the Engineer, notify the Deportment in writing of moterials from the external ly exposed on structures such as bridges ot maximum intervals of 150 ft, When
Mgferml Producers List (MPL) ln'r?nded for use on each Dr(')jecf. Prequol |f|eg mfer‘nalg are requested by the project Engineer, supply monufocturer’s specification sheet for expansion
listed on the MPL on TxDOT's website under "Roodwoy Illumination ond Electrical Supplies.” joint conduit fittings. Repair or reploce exponsion Joint fittings thot do not allow for
No substitutions will be allowed for materiols on this list. movement ot no additional cost to the Deportment. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not ugse LFMC or LFNC o0s o substitute
CONDUIT for the required exponsion condult fittings.
A, MATERIALS 2. Spoce all conduit supports ot moximum intervals of § ft. Install conduit spocers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting QOptions®
1. Provide conduit, junction boxes, fittings, and hordware as per TxD0T Departmental Material on ED(2), Instoltl conduit support within 3 ft. of all enclosures ond conduit terminations.
Specificaotion (DMS) 11030 “Conduit” ond ltem 618 “Conduit” of TxDOT‘'s “Stondord Specificotions
For Construction And Maintenance Of Highways, Streets, And Bridges,” latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except 0s shown
conduits listed under [tem 618 on the MPL under "Roadwoy [liuminotion ond Electrical Supplies.” specifically in the plans or as approved by the Engineer.
Provide conduit types according 1o the descriptive code or os shown on the plons. Do not
substitute other types of conduits for those shown, Provide liquidatight flexible metal conduit 4, Unless otherwise shown on the plans, jock or bore conduit ploced beneoth existing roodwoys,
(LFMC) when flexible conduit is called for on galvanized stee! rigid metallic conduit (RMC) driveways, sidewalks, or ofter the bose or surfocing operation has begun. Bockfill ond
systems. Provide 1iquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per [tem 476 "Jocking, Boring, or Tunneling Pipe
called for on polyvinyl chloride {PV() systems, or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide golvanized steel RMC for all exposed conduits, unless otherwise shown on the plans, 5, Wnen placing conduit in the sub-grode of new roadways, bockfill all trenches with excavoted
Properly bond oll metal conduits. material unless otharwise noted on the plans. When placing conduit in the sub-bose of
new roodways, bockfill all trenches with cement-stabilized base os per requirements of
3. Unless otherwise shown on the plons, provide junction boxes with o minimum size as shown in [tems 110 "Excovation", 400 "Excovation ond Backfill for Structures", 401 “Flowable
the following table, which oppiies to the greotest number of conductors entering the box Bockfill“, 402 “Trench Excovation Protection”, and 403 "Temporory 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 all ore of the lgrger size. For situotions 6. Provide ond plaoce worning tope approximately 10 in. above all trenched conduit os per ltem 618,
not applicoble to the table, size junction boxes in accordonce with NEC.
7. During construction, tempororily cap or plug open ends of ail conduit ond roceways immediotely
after installation to prevent entry of dirt, debris and animols. Temporary cops constructed of
durable duct tope ore allowed. Tightly fix the tape to the conduit opening. Clean out the
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it cleor in accordance with Item 618 prior to installing any conductors.
=l 107 % 10" x 4 127 x 12" x 4 167 x 167 x 4 8. Enmsure conduit entry into the top of ony enclosure is waterproof by installing conduit sealing
52 8" x 8" x 4~ 10" x 10" x 4~ 12" x 12" x 4~ hubs or using boxes with threoded bosses. This includes surfoce mounted sofety switches, meter
“ “ " “ m " M - M cans, service enclosures, ouxiliory enclosures and junction boxes, Grounding bushings on water
4 8" x 8" x4 10" x 10" x 4 10" x 10" x 4 tight seoling hubs are not reguired.
26 8" x B x 4" 8" x 8" x 4" 10" x 10“ x 4"
- n " - " ” " " w 9. Fit the ends of all PVC conduit terminotions with bushings or bell end fittings., Provide and
8 8 x8 x4 8 x8 x4 8 x8 x4 install o grounding type bushing on ol metal conduit terminations.
. f R 10, Install g bonding jumper from each grounding bushing to the neorest ground rod rounding lu
4. Junction boxes with on internal volume of less thon 100 cu. in. and supported by or equipment grognéing conductor . Ensure ol bonding jumpers are The same size s the quipmgl"n
entering racewoys must have threoded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as o cosing under roadways for duct cable is not
purpose ond supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the cosing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all . Trafflc
conduit entries are on the some side. Mechonically secure all junction boxes with 11, At all electrical services, install o 6 AWG solid copper grounding electrode conductor. 5 Oporatlons
an internal volume greater than 100 cu. inches. I?bns Department of Transportation Divislon
N . - - . . Standard
. . B . . 12. Place conduits entering ground boxes s0 thot the conduit openings ore between 3 in, and 6 in,
5. Provide hot dipped galvonized cast iron or sand cost aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4),
junction boxes cor_\'raining only 10 AWG or 12 AWG conductors. Do not use die cost
aluminum boxes. Size outlet boxes occording to the NEC. 13, Seal ends of all conduits with duct seol, expondoble foom, or by other methods approved by
) ) . . ) . the Engineer. Seal conduit immediately ofter completion of conductor installotion ond pull ELECTRICAL DE TAILS
6. Do not use intermediote metal conduit (IMC} or electrical metallic tubing (EMT} tests. Do not use duct tope as o permonent conduit sealant. Do not use silicone caulk as @
unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant
junction boxes made from galvanized steel sl?eeﬁng, lis'reg and approved fgr outdoor : CONDU I TS & NOTES
use, unless otherwise noted on the plons. Size ali golvanized steel junction boxes 14. File smooth the cut ends of all mounting strut ond conduit. Before instatling, paint the field
‘n accordance with the NEC. Provide junction boxes for [MC conduit systems thot meet cut ends of all mounting strut ond RMC (threoded or non-threaded) with zinc rich paint (94% or
the some requirements for junction boxes used with RMC systems, more zinc content} to alleviote overspray, Use zinc rich paint to touch up galvanized material ED (l ) -1
. N . N 03 allowed under [tem 445 “Golvanizing. " Do not paint non-golvanized material with a zinc rich
7. Provide PVC Junction boxes intended for outdoor use on PYC conduit systems, uniess paint os on alternative for moteriols required to be galvanized. e PITRT ™ o o T T
otherwise noted on the plons, O 00T octover 2078 P P = P
REVISIONS 6429 | 10 001 [-610, etc.
DIST COUNTY SHEET NO.
HOU HARRIS, etc. 4
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Conduit+ Spacer

. Strut Type k3
tmounting shoe) Stainless steel _-h‘_gm‘:’ﬁe
. . Bridge or hot dipped & u
. r—t Girder | | ¢ GurOer—-l‘ Decs galvanized < |E @;‘;1\
g . . Expansion Anchors | Conduit 5 Conduit Strop : %" Stoinless
. | | & ;ﬁh_regged :lo::s | _ ! E4——— Concrete - [ stee) exponsion
,. < : L\ K tomate \\* g | £ L o Structure < anchor. Anchor
¥ R \ N u . i depth 1" min.,
: l . | hoy-aioped % Stainless steel Conduit L | 1 %" mox,
Rigi tal . olvonized a . . B
¥ | . cégégi’:e(gum I : . r?lol leable i $"°°“5'°",$“,5"',?"- Conduit Mounting — | B
2 ' " x . : l | conduit strap g °r?°°?d."/‘”.. 2 Chonnel (B-line, T T tﬁ
| S8  Conduit : . \ E up to | Ja use Kindorf, Unistrut &[S
- Clomp : =——3See “HANGER . | 4" dia. qnchor; N or equal) (Hot dip E]
: ASSEMBLY DETAIL 3 iorzconduu%s 1d/z galvonized)
0 2" use #H" dio.

anchor, Anchor
depth 1" min,,
1 Y mox.

e

| !
! I_conduh Mounting l
| Chonne| |
! ! CONDUIT MOUNTING OPTIONS

t T Attachment to concrete surfoces
. . See ED(1)B. 2
"SPAN" 6" ‘

1

neering Proctice Act",

.
1

TxDOT ossumes no responsibility for the conversion

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

Min Min

Vaories

1-.

o

Wing Wail Expansion

Fitting

CONDUIT HANGING DETAIL

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

v
4
%
H]
:
8 V4
5 CONDUIT MOUNTING CHANNEL
= "SPAN" "W x “H" " gogduﬁ
Vi
2 less than 2° 1% x 1 %" | 12 Ga.
z 20" to 2°-6" |1 %" x1 %" | 12 6o %" 0io.
§ . Exp:nsion
g 32' 6" to 3'-0° w “ . nchor
Sge 2.6 to3 0 f1% x2%"| 126a Hex Nut, Split Look
22 Channels with round or short slotted hole _ Washer & Flot Wosher TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
o x patterns are ollowed, if the load corrying 1= Hex Nut
capaocity is not reduced by more than 15%,
?4"_ Threoded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Heax Nut
t. Use torque controlled mechanicol expansion onchors thot are approved for
Rigid Metal ugse in cracked concrete by the Internationol Code Council, Evaluation
=) Conduit [RMC) Service (ICC-ES), The chosen gnchor product sholl hove o designoted
ICC-ES Evaluation Report number, ond its approval stotus shall be
- — — — %" Dia. mointained on the ICC-ES website under Division 031600 for Concrete
Threaded Anchors,
Rod R ) B
Condui t Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive onchors;
Mount ing Washer & Squore or do not use exponsion anchors that are not included in the ICC-ES approval
Channel Oversized Cut Washer list; ond do not use expansion anchors thot ore only approved for use in
uncracked concrete,
- - = = = e - 3. Use anchors manufactured with stoinless steel exponsion wedges. Anchors
"y 11 monufactured with corbon steel expansion wedges ore not allowed. Anchor
T (] o bodies can be either zinc-ploted carbon steel or stoinless steel. For
Ll opplicotion in marine enviromment, both the anchor body ond expansion E’ Tmfgc
. \ T wedge shall be stainless steel. Operations
Conduit I Texas Department of Transportation Standard
Mount ing Hex Nut, Split Lock 4. Install onchors os shown on the plans ond in accordance with the anchor
Channel| wa:h :;' i« '_.? 1'_ Washer monufocturer’s published installgtion instructions. Arrange o field
@ ar Washe demonstrotion test to evoluote the procedures and tools. The test shall

be witnessed ond approved by the Engineer prior to furnishing onchors on

the structure. ELECTRICAL DE TAILS
5. Prior to hole drilling, use rebor locotor +o ensure clearing of existing CONDUI T SUPPORTS

deck stronds or re;’:forcemenf. Instol anchogs to ensure a minimum effective
embedment depth, (Nef), as shown. Increose (Peflos needed to ensure sufficient
HANGER ASSEMBLY DETAIL threod length for proper torqueing ond tightening of anchors. ED (2, 14
-

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete

breakout, an neret lout strength termin A 18 Appendix D) [Fie ed2-14.ggn o TxDOT |ex TxDOT fows Tx0OT | ex Tx0OT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT AR A A Kbt il S s BB e el U T T T

- introduced ofter conduit installotion. REVISIONS ¢129 |10 001 1-610, e¥c.
w b1sT CounTr SHEET WD,
= "y KARRIS, et P |
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ELECTRICAL CONDUCTORS
A, MATERIAL INFORMATION
1. Provide Type XHHW insuloted conductors in occordance with Departmental Material 12, Provide ond instoll qQ seporote stranded equipment grounding conductor Seol between
g's Specificotion (DMS)11040 “Conductors” ond Item 620 "Electrical Conductors.” Provide (EGC) in o1l conduits that contain circuit wiring of 50 volts or more. conductors with
‘e conductors as listed on the Materiol Producers List {(MPL) on the Depariment web site Unless shown elsewhere, size the EGC to be the same size oS the largest ot 1+ adhesi Heot Hot melt “C" clamp
BE under “Roadwoy Illuminotion and Electrical Supplies™ ltem 620. Color code insulated current corrying conductor contained in the conduit. Ensure oll EGCs "'eT o *asuve Shrink adhesive type connector
nE conductors in conformaonce with the NEC. Identify grounded (neutral) conductors with ore bonded toQether at every accessible location, fFor troffic signal tape. Tape to Tube tope
*§ . white insulation. Identify grounding conductors’ (ground wires) with green insulotion installations, provide g minimum size 8 AWG EGC. The EGC is poid for extend post end \
§ § or bare conductors, Identify ungrounded {hot) conductors with ony color insulation under [tem 620. of tubing by
- . . e I/ " to l/ "
Lga except green, white, or gray. Keep color scheme consistent throughout the wiring (1 4 ‘
g$re system, ldentify conductors 6 Americon Wire Gouge (AWG) ond smoller by continuous C. TEMPORARY WIRING
o5 color jocket. ldentify electrical conductors 4 ANG ond larger by continuous color
v g jacket or by colored tope. When identifying conductors with colored tope, mork ot . Instoll temporory conductors and electricol equipment in occordonce with
‘.I't leost & in. of the conductor’s insuiotion with holf lops of tape. the NEC article "Temporary [nstallaotions™ ond Deportment standord sheets. -
-— 7 -
2‘5.? 2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for %I_I.l.l_
s service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins & !ncreosg
,_§3 the service location, Ceonnect the grounding electrode conductor to the ground rod ond refrigerators locoted cutdoors ot grode. GFCI moy be any one of the insulation
h$- 14 with o UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, receptacle, or circuit breoker type. diometer with
§g,, electrode conductor to the concrete encosed grounding electrode as shown in the hot melt
e plons. 3. Use listed wire nuts with factory applied seolant for temporary wiring | r agdhesive tope.
ol . . . where approved. i Tope to extend
ca 3. Where two or more circuits are present in one conduit or enclosure, permanently 2% Min. | 2 Min past end of
§§ identify the conductors of eoch branch circuit by attaching o non-metaliic tag 4. Enclose conductor splices within a listed enclosure or ground box, or ensure = erlo- l ""cTrlo"‘ tubing by
2ab around both circuit conductors ot each accessible location, Provide tags with the splices ore more than 10 1, obove grade verticolly and more than 5 f+. veriop verion Ya© to'a”
20e two strops, lorge enough to indicote circuit number, letter, or other horizontally from ony metal structure., Where installing temporgry conductors
S-t identificotion os shown in the plons. Print circult identificotion on the tog in oreos subject to vehicle traoffic or mobile construction equipment, ensure
383 with a permonent marker. the vertical clearonce to ground is at least 18 ft. when measured ot the
gxe lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
L . 4, Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
g split bolt connectors for splicing as specified in DMS 11040, Use hot melt Compression Type
2§|~ adhasive tape 1‘? fill.fhe gop and S?Ol the ends of hgat shrink tubing. Provide 5. Protect and when necessory repoir ony existing electrical conduits uncovered
+§3 UL listed gel-filled insulating splice covers. Splicing moterials, insuloting during the construction process in o timely monner ond in conformance with
5-‘_,8 materials, bregkawgy disconnects, splice covers, ond fuse holders are the NEC.
Egh subsidiary to vorious bid items,
S; B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
ES‘ 1. Use only a flaot, high tensile strength polyaster fiber pull tape for pullin A. MATERIAL INFORMATION
.,2" conductors through the conduit system. After instal!ing conductors in condutt, seal bet n Heat
- ,..E per form conductor pull test. If o conductor connot be freely pulled, make any 1. Provide and instoll o grounding electrode ot electrical services. Provide e duetore with Shrink
vEL needed olterations or repairs ot no additionol cost to the deportment, Perform ground rods according to DMS 11040 and the plans. Larger diometer or longer hot melt adhesive Hot melt Tube
insglohon resistonce tests in occordonce with [tem 620. Coordinote with the length rods moy be called for in some specific locations, see the individuol tape. Tape to odhesive
3] Engineer to witness the tests. plans sheets. Concrete encosed grounding electrodes may be called for in e e o tape - Split bolt
- .. . . . specific locotions including electrical service, see individual plan sheets. of +ubig° b \ [
020 2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up o the splice in Vo + ,/9, y
—Xe ground boxes. Leave 3 ft. minimum, 4 f+. moximum length of conductor in ground L] QO /a
E’;u boxes when pul led through with no splice. Leave | ft. minimum, 1.5 f+. maximem B. CONSTRUCTION METHODS
B"g length of conductor at enclosures, weatherheads and pole boses. 1, Furnish oguxiliary ground rods for lightning protection and install in soil,
;ng 3. Moke splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plons. For ground rods instolled
yaise enclosures ond use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is
Shem terminal blocks, or split bolt connectors. Insulate splices with heavy wall reodi |y occessible for inspection or repairs. For ground rods installed in
pe Ly neat shrink tubing or get-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finishaed ¢grode.
] _E_ wotertight spiice. Overlop conductor insulation with heot shrink tubing o . . . Wrap split bolt Increase
c %0 minimun 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 o timber pole, ng 2 e with insulation
may not shrink sufficiently to provide o wotertight seal around the individuol L. . g°* eclg dr" . digmeter with
conductors, prior to heoting the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted port number is ot the upper end of *° '"f g 1_"51'_"3 hot mel+t
insulation using hot melt adhesive tape to provide a watertight seal between the rod. h°°: g B z :c 2= Min - odhesive tape.
the individuol conductors and the heot shrink tubing. Ensure the tope extends ) . eat shrink from - 2" Min, Tape to extend
post the heat shrink tubing. Use hot melt adhesive tope to fill the gop ond 4. Remove all non-conductive coatings such os concrete splatter from the rod sharp edges over lap over tap past end of
seal the ends of heat shrink tubing. Heot shrink tubing thot oppears to have ot the clomp location, ;ru_bung|b3_r_
been burned, or overhected, is considered defective ond must be replaced. . . . Yo" to '
5. Route ol conductors os short ond stroight as possible for connection to
4, Size ond install gel-filled insuloting splice covers according 1o lightning protection ground rods. Wnen o bend is required, ensure o minimum
monufacturer’s specifications when used in ploce of heat shrink tubing. radiug bend of four inches for these conductors. PLICE OPTION 2
SPL
5. Wire nuts with factory app!ied waterproof sealant may be used for 8 AWG or 6. Unless otherwise colled for in the plans, protect grounding electrode Split Bolt Type
smol ler conductors in cbove ground junction boxes, but not in pole boses or conductors with non-metaltic conduit. When praotecting grounding electrode
ground boxes., Install wire nuts in on upright position to prevent the conductors with metal conduit, provide ond install a grounding type bushing
accumuiation of water. and properly sized bonding jumper on each end of the matal conduit.
6. Support conductors in illuminotion poles with o J-hook ot the top of the pole. 7. Written ocuthorization is required before instailing o ground rod in o
horizontal trench for rocky scil or a solid rock bottom.
1. When terminating conductors, remove the insulation and jocketing material without
nicking the individual strands of the conductor., Conductors with nicked individuol
conductor strands or removed stronds will be considered domoged. Snop- lock,
See through
8. Replace conductors and cables that are damaged beyond repair or that foil an mo | ded coeer molded clome a ' Op,;?afgsna
insulation resistance test at no odditionol cost to the depariment. IT”'” Department of Transportation m:fd
9. Do not repair damoged conductors with duct tape, electrical tape, or wire nuts. Listed Screw Type
Use only approved splicing methods. Set Screw/Lug th oe!-fil led
10. Do not terminote more than one conductor under @ single connector, unless the for moking oapcring splice
. » H
connector is roted for multiple conductors., Do not exceed the pressure connector’'s cennections ELECTR ICAL DE TA l LS
listing for moximum number aond size of conductors ol lowed. L 1 L - CONDUC TORS
11. Instoll breokaway connectors on conductors bid under [tem 620 whenever those
conductors pass through a breakawoy support device. Follow monufacturer’s
instructions when terminating conductors to breckawoy connectors. Properly torgue ED (3) - ] 4
threaded connections, Proper terminations are critical to the sofe operation of
bregkawoy devices. Trim waterproofing boots on bregkowgy connectors to fit snugly FiLE ed3-14. dgn ows TxDOT Jews TxDOT Jome TDOT Jew Tx00T
around the conductor to ensure woterproof connection, Only one congductor may enter @001 October 2014 cont |sEeT) o8 [rp—
a single opening in a boot. Prov;de woterproof boots with the correct number of SPLICE OPTION 3 T az o o1 T-610.¢t0
e nings. N i + led. r Lifi D LD
EE ggesmeﬁ o:'.‘es;: :Pf.sed openings factory sealed. Use prequalified breokawoy connectors Listed Screw TyDﬂ e o —
Su HOU HARRIS, etc. 26

71C




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

7. When o ground rod is present in o ground box, bond all equipment grounding conductors
together ond 0 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 ot least 18 inches
below grade.

The use of this stondord 15 governsed Dy the “Te:
kind is mode by TxDOT for ony purpose whatsoever.

No. 3
Reinforcing No. 3 r "
/ steel Reinforcing gog"”" e GROUND BOXES
7 steel N\ |‘*’°’ A. MATERIALS
€8 —_— s - l—Class A '\\,\\)/\\,/\:)/\:',/\:4;\\,; TR
e :’ 10" (+yp) \ Eonc;e:e Ag:ogl NG aTes & 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
°§ ] . equire Apron-Ful | accordance with Deportmentol Material Specificotion (DMS) 11070 "Ground Boxes™ and
‘,_,g A 1 10° Grounding Depth of box Item 624 "Ground Boxes.”
gog 1 ityp), A bushing for ¥ . : H
Le3 L RMC. Bell end i o — — : 2. Provide Type A, B, C, D, oand E ground boxes as shown in the plaons, ond 08 listed on
'gf-o s i | g 0 O-Hz-z-1 1= fitting for_—% A 1 g9v aggregate the Moterial Producers List (MPL) on the Deportment web site under “"Roodwoy [1luminotion
38.‘: l ‘ PVC (4) ’ a | fin n and Electrical Supplies,” I[tem 624.
LS
:-E | : Ground 3. Ensure ground box cover is correctiy labeled in accordance with DMS 11070.
SR box - .
:6.38 — | | Conduit or / el 4, Provide lorger ground boxes in gccordonce with Item 624 and os shown in the plans,
oo 2 . duct cable
§§§ [‘_ ______ ;z | B. CONSTRUCTION METHODS
«40¢f |  ==ssmese- -
g8+ V. Remove all gravel ond dirt from conduit. Cap all conduits prior to plocing aggregate
&-g 1 and setting ground box. Provide Grade 3 or 4 coarse aggregote as shown on Toble 2 of
88 Item 302 "Aggregates for Surface Treaiments.” Ensure aggregote bed is in ploce and ot
Sa PLAN VIEW SECTION A - A leost 9 inches deep, prior to setting the ground box. Install ground box on top of
?5 aggregate.
5
28w 2. Cast ground box cprons in place, Reinforcing steel may be field bent, Ensure the depth
.?,,_t APRON FOR GROUND Box of concrete for the apron extends from finished grode to the top of the aggregote bed
23 under the box. Ground box gprons, including concrete and reinforcing steel, are
§.’.‘.‘_’ subsidiary to ground boxes when called for by descriptive code.
- {1} Uniformly spoce ends of conduits within the ground box. Position ends of conduits so A )
8 thot ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
§ or bell end fittings. boxes.
- {2} Maintoin sufficient spoce between conduits to allow for proper installation of bushing. 4, Install all conduits ond ells in o neat and ufvcrkmanlike monner. Uniformly space
conduits so grounding bushings ond bell end fittings con eoasily be installed.
é {3} Place aggregate under the box, not in the box. Aggregate should not encroach on the )
% intarior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors ore installed.
s t4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6, Permonently seal conduits immediotely ofter the completion of conductor instollation
g Ground RMC &Ibows when ony port of the elbow is less thon 18 in., below the bottom of ond pull tests. Permonently seql the ends of all conduits with duct seol, ex?ondoble
5 the ground box. Install a PYC bushing or bell end fitting on the upper end of all PVYC foam, or other method as approved. Do not use duct taope as a permanent conduit sealant.
E conduits terminating in o ground box, Do not use silicone caulk as o seolant.
s
[+]
2
h-J
g
]
=
L
-
-
[+]

§ GROUND BOX DIMENSIONS 9, If an existing ground box in the contract hos o metal cover, bond the cover to the
- equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
] as the grounding conductor. The bonding jumper is subsidiory to varicus bid itemas,
§ TYPE OUTSIDE DIMENSIONS (INCHES) verify existing ground boxes with metal covers dre shown on the plons, with notes
e (Width x Length X Depth) ful ly describing the work required.
10. If other ground boxes with metal covers are within the project limits but ore not part
A 12 X 23 X 1 of the contraoct, the Engineer moy direct the Controctor to bond the metal covers,
identifying the specific boxeg in writing. This work will be paid for separotely.
B 12 X 23 X 22
V1. Bond metal ground box covers to the grounding conductor with o tonk ground type lug.
c 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Y" ~L—-I
GROUND BOX COVER DIMENSIONS bolt with ! - - . Tratfic
;ecegs d v i ‘ ¥ H Operations
or hed N | Divisio
DIMENSIONS (INCHES) : 41 ] A 7exas Department of Transpontation | srandary
TYPE — | — = —d:'l — J K| P i
H 1 J K L M N | P . y - 1D 1
|
A, BRE | 23! ! 1 5 1 3 il | , !
' f 23. '3?" i {2 2 /f | 1| 2 For cover togo | pr— 1 ELECTRICAL DETAILS
: and label in
C&%D 30 Yo 30 V|17 Ve T Ve 13 Ya| 6 Y 1 3% 2 ggguls;g"?f:‘;go GROUND BOXES
PLAN VIEW END SIDE
ED(4)-14
FiLE edd-14. dgn o TxDOT [exs TxDOT Joms TxDOT Jewe 1xDOT
GROUND Box COVER ©1xb01 October 2014 cowy [sect 08 HIGHTAT
o e REVISIoNs 6429 | 10 001 1-610,etc.
1;!3 oIst COUNTY SHEET WO.
ac WU HARRTS, 8tc. 27
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ELECTRICAL SERVICES NOTES
oy ot 1oe ot s eere ool tove T ne Ry S Y e iy oIS,y SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Asaceiation INCMA) stendords, Enoure material 1o Unserwriters toborotories W) 1iSt9  1.Provide threcded b for all conduit sntriss info e 109 of enclosure. I.Fieta ariny fionoe-mounted remots opargtor honale i roades, 1o
n i S Y H H ’ * Y H ensure handle is lockoble in both the "On” aond ~ " positions.
g5 g':‘:‘-“; E:e?"ezh‘;"“f"' "",'_.‘" ?';""ggbc!"c':!* breakers os shavnhgn the E:ec?r:col S?r‘“c': 2.Type golvanized steel (GS) enclosures moy be used for Type C ponelboords
...; b T UL L P ld £ - :'5“.'“‘;’."’ po"gr "°”‘"'°'f'° ;9 ": morergg . eq”"";‘?" ' ond for Type D ond T services that do not use on enclosure mounted 2.When the utility compony provides o tronsformer lorger than 50 KVA,
o% or installation is justification 7or rejection. Wnere manufacturers provide warranties photocell or |ighting contactor, Provide G$ enclosures in occordance with verify thot the availoble fault current is less thon the circuit
rE . and guarantees as a customary trode practice, furnish these to the State. DMS 11080, 11082, 11083, ond 11084. breoker’s ompere interrupting capacity (AIC) rating and provide
§°§ 2.Provide electrical services in gccordence with Electrical Detoils stondard sheets, 3.Provide aluminum {AL) and stoinless stee) (SS) enciosures for Types A, C documentotion from the electric utility provider to the Engineer.
- - - - - - - - . r ’
-.gn Deportmental Material Specificotion (DMS) 11080 "Electricol Services, "DMS 11081 ond D in gccordance with DMS 11080, 11081, 11082, 11083, ond 11084. Do
ib.. 'Elecfricol gervices-}yoe 3.' Dg:;wgg;&gc*:icm s;;vices—r¥m c,t" Dgasl:?ggs not paint stoinless steel ' ' r ' . PHOTOELECTRIC CONTROL
os “"Electrical Services-Type D, " "Electrical rvices-Type T," *
=-£ "Electrical Services-Pedestol (PS)", ond Item 628 "Electrical Services" of the . . . . \.Provide photocell as listed on the MPL. Move, adjust, or shield the
) Stondard Specificotions. Provide el:ac+r7cc|| service types A, C, and D, 08 |igsted 4'S;gv;?gageg::*?:oggrvﬁgenc‘.':s,prgc?égsggegeé:sggfogggc?ge:"?ngég)isoggm photocel | from straoy or ombient night time l'ighf to 'ensure proper
L on the Materiol Producers List (MPL) on the Deportment web site under “"Roadwoy in the PS descrip'ri:fe code, provige an AL enclosure - opergtion, Mount photocell facing north when proctical. Mount top
iy -2 [ltumination ond Electrical Supplies,” [tem 628, Provide other service types os ’ * of pole photocells o8 shown on Top Mounted Photocel | Detail.
;.g'g detailed on the plans.
2
':_§g 3.Provide all work, moterials, services, ond ony fncidentals needed to install o
88+ complete electrical service os specified in the plans,
L oL W
;3 4, Coordingte with the Enginee; ond the utility provider for r;lueriag and complionce
with utility requirements. Primary |ine extensions, connection charges, meter
i chorges, ond other charges by the utility company "ro provide power 1o "the location * EL ECTR":AL SERVICE DATA
§g ore poid for in occordance with Item 628. Get approval for the costs gssocioted
_35 wifh these charges prior to engaging the utility company to do the work. Consult Elec. Plan Service| Service Sofety Main Two-Pole Pane Ibd/ Branch Bronch Branch KVA
20» 'QIE ;';'!o:;',":"';g provider to determine costs ond requirements, ond coordinote the Service | Sheet Etectrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Controctor |Loodcenter Circuit Ckt. Bkr. (Circuit| "
we o w ‘ 10 Number #¥%Size | No./Size | Amps | Pole/Amps Amps Amp Roting 10 Poles/Amps | Amps
§§§ 5. The enclosure manufacturer will provide Moster Lock Type 2 with brass tumblers 5B 183 289 ELC SRY TY A 240/480 100{SS)IAL(E}SF W) 2" J/u2 100 2P/100 100 N/A Lighting NB 2P/ 40 26 28,1
s . keyed 82195 for all custom electrical enclosures. Instolling Contractor is to Lighting SB 2P/40 25
Y provide Moster Lock #2195 Type 2 with bross tumblers for “off the shelf” Und 1P720 15
S'L" enclosures, Moster Lock #2195 keys ond locks become property of the Stote. nderpass
+’§ Unless otherwise opproved, do not energize electrical service equipment until
Bg.- locks ore instolled, NB Access 30 ELC SRV TY D 120/240 O60INSISSIE}TSION | v Ve~ 3786 N/A& 2P/60 100 $ig. Control ler \P/30 23 5.3
°‘§b 6.Enclosures with externgl disconnects that de-energize all equipment inside the 30 Luninolires 2P/20 9
83». enclosure do not need o dead front -trim.EcPr'o'recf incoming line termingtions from CCTV 1P/20 3
incidentol contoct os required by the NEC.
k 1
Egg 7.When galvanized is specified for nuts, screws, bolts or miscellanecus hardwore, 2nd & Moin | 58 ELC SRV TY T 120/240 ODO{NSIGSINISPIO) [ 1 14" 3/86 N/A N/A N/A 10 Floshing Beacon | 1P/20 4 1.0
» g stainless steel may be used, F lgshing Beacon 2 1P/20 4
Fa . . .
P5E] 8.Provide wiring ond electrical components rated for 75'C, Provide red, black ® Exm'? only, not for COI'IB‘N'UCTIOH-. .‘“I new electrical services must have
C and white colored XHHW service entrance conductors of minimum size & American electricol service dota chart specific to that service as shown in the pians, Standerd 3-prong
éz Wire Gouge (AWG). Identify size 6 AWG conductors by continuous color jocket. R . R : R - . . photocel |
ot ldentify electrical conductors sized 4 AWG and lorger by continuous color #% Verify service conduit size with utility, SiZe moy change due to utility meter racepiocie Ve . .
] jocket or by colored tape. Mark gt legst & Inches of the conductor’s insulation requirements., Ensure conduit size meets the Notional ELectrical Code. p f 0" Conduit mounting
-3 with half lops of colored tape, when identifying conductors. Ensure eoch service ond photoce channe| tUnistrut,
£ g entrance conductor exits through g seporgtety bushed non-metallic opening in the Kindorf, B-line
g weotherhead. The lengths of the conductors outside the weathernhead ore to be or equal)
3 g 12 inches minimum, 1B inches maximum, or 08 required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
= alvanized
§§g‘5 9.A11 electricol service conduit ond conductors ottoched to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (M) XX (X) gasf iron,' '
Tpen including the riser or the elbow below ground are subsidiary to the electrical _— T T —T - sand cost
-2 service, For on underground utility feed, oll service conduit ond conductors after Schematic Type | or sand ca 6'}: Mount Photocel |
o er the elbow, including service condult and conductors for the utility pole riser ¥ aluminum cutlet 6° 10 8" measured
5 %% when furnished by the Controctor, will be poid for separately. Service Voltage v 7 V box with cover. from the top of
10.Provide rigid maetol conduit (RMC) for oll conduits on service, except for the . Rati — the peole or 18
Y2 in. PYC conduit containing the electrical service grounding electrode Onsconngc'r Amp Rating h* RM to 20 feet above
conductor, Size the service entronce conduit as shown (n the plons. Ensure 000 indicates main lug only/ Conduit. bend finished grode
conduit for branch circuit entry to enclosure is the same slze as that shown Typicolly Type T — M ta e or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o provide /2 by Engineer, and
o minimum of 6 inches underground and then couple to the type ond schedule of 1$S)= Sofety Switch Ahead of to 1° cleorance os al lowed by
the conduit shown on the layout for that particular bronch circuit. Install o Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS) = No safety Switch Ahead of cell ond pole.
11,Use of Iiquidtignt flexible metol conduit {LFMC} is ol lowed between the meter and Meter-Check with Utility |
service enclosure when they are mounted %0 to 180 degrees to eoch other. Size the Enctosure Type Service
LFMC the some size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel {“off the shelf") Suppart
length. Strop LFMC within 1 foot of eoch end. LFMC less than 12 inches in length §Sa Stainless steel (Custom Enclosure)See MPL
need not be strapped. Eoch end of LFMC must have a grounding bushing or be ALs Atuminum (Custom Enclosure)See MPL
terminoted with o grounding fitting. The LFMC must contoin a grounded (neutrall TOP MOUNTED PHOTOCELL
conductor. Ensure ony bend in LFMC never exceeds 180 degrees. A pull test is Photoce! | Mounting Location
required on all installed conductors, with at least six inches of free conductor N 9 —_— . .
movement demonstroted to the sofisfaction of the Engineer. tEr= lnsngeGServrce/Enclosure },Eg‘:"t‘,;x”"s‘dgg*s:;:? mox;m'igfeef
Mounte . 1 i
12.Ensure ol | mounting hardwore ond instollation details of services conform to utility (T)= Top of pole between strops supporting conduit.
company specificm?ons (L) Luminaire mounted
13,.For qll etectricol service enclosures listed under [tem 628 on the MPL, the UL 508 (Ny= None/Mo Photocel | or
. ' v u u ightin ntoctor ir
enclosure manufocturers will prepare ond submit o schematic drawing un'ique to each Lignting Contocto Requne_d a' Op??a'ggm
gervice, Before shipment to the job site, ploce the opplicoble laminated schematic Service Support Type I Division
drowings ond the Iaminoted plon sheet showing the electricol service daota chart GC+ Gronite concrete — Texas Department of Transportation Standard
uged to buiid the enclosure in the enclosure’s dota pocket. The installing contractor OC: Other concrete
will copy ond laminate the actuol project plon sheets detgiling gll equipment and TP« Timber le
branch circuits supplied by thot serv-cg.*Th; lamincl:n:ed olon1ghee'rs ore to be placed $Ps Steel pop?e
in the service enclosure’'s document pocket. Reduce in, x in, plon sheets to "
8% in., x 11 in, before laminoting. If the installation differs from the plon SF= Steel frome N ELECTRICAL DE TAILS
sheets, the installing controctor is to redline plon sheets before |aminoting. OT= ?Ol& by O??ei;s or paid
or seporately
14, When provicling an "Off The Shelf” Type D or Type T service, provide lamingted plan EX=* Existing pole SERV‘CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by thot service. Reduce TS= Service on traffic
11 in, x 17 in, plon sheets to B Y% in, x 11 in before lamingting, Oeliver these signal pole
drowings before completion of the work to the Engineer, instead of placing in PSs Pedestal Service ED (5) ] 4
enclosure thot hos no door pocket, — -
. . O« Overhegd Service Feed -
15,00 not Install conduit in the bock woll of o service enclosure where it would from Utiiity FiLes #d5-14.dgn o TxDOT [ews Tx0OT [owr TxDOT |ens Taclii!
penetrate the equipment mounting ponel inside the enclosure. Provide grounding Us Underground Service Feed (@) 1x007T_October 2014 cont fsect o8 HEGHEAY
bushings on all metol conduits, and terminote bonding jumpers to grounding bus. from Utilit R WO IS IO s [ 10 01 T-610,91c
iv] Grounding bushings are not required when the end of the metal conduit is fitted y (b
= with o conduit sealing hub or threoded boss, such as o meter baose hub. oist ComTY SHEET 0.
=1 HOU Wl%efc. 28
TIE
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Red insulotion or
/colof code 8" length
l«——————————— Red insulotion or 120[240 of Line | or Line 2
color code 6" length cc_)nclucfors' insulotion
of Ling | or Line 2 with red tope where
§§ conductors’ insulation conductor exM
. with red tope where "] weotherneod. /
] conductor exM } /
8. weatherheod. ) Wnite insulotion or !
£8s vy | V2 lTJ/ color code €° length X
L White insulotion or = [l i @ - of neutral conductors’ |
-4 color code 6" length /2 7 insulgtion with white
gs-t of neutral conductors’ | [ | tape where conductor \
3»..5 insulotion with white I P P P ! exits the weotherneod. ——__
»L tape where conductor —————————————+]
:_’-E"‘ exits the weaqtherhead. P |
=% Two Photocell viewing I ) i .
§§ 3 windows not shown but \ | . .
rag required when photocel | oG/ | Bonding |
s+ is listed os enclosure M L, jumper . .
&-3 mounted. Windows not Reoes) i i — ® | © |
Pt required when photocel [ 1 | ! L !
e is listed os pole top . —
% mounted, | ) 2@ f | | |
i | Fo- | A -
g:g | by | | l u i I
¥ r1T1TT u PN - | |
get | '@ | @' @ | e 82 |
L | === 4 L NI
Y | mr- o= - = | | | |
. LNO TS q-1-------- ¢ v G
§§g | | T - === | - — = ! Grounding
; - N I E -0~ o ) P Voo | 1 l Elecfrodel l
ig ! - 2 v v
8o ! ¢ [ | .
o , . Typical Typical
_d_i g | i | | 120 volt 120 / 240 volt
°§-— T R-l-+=-F-f-=----— _,' : . | Branch Circuit Bronch Circuit
Do not bond ] — . — . R IR N B
%.‘E}j l | this bus to | GN -GN
] L @___ N the enclosure -+ . 1 ll (E;rl'ou;lgug 11
=80 = ! _ ¢ ¢ Electro ¢ SCHEMATIC TYPE T
£Erg NG Typical Typical Typical
o2} - - X I s A LA A (R 120/240 VOLTS - THREE WIRE
-33 Gr|ow;|d|ng ‘3'9"':"' ?r"“cr‘ °'|'°'-‘"°i"9 Typical Bronch Branch Circuf+ Golvanized steel-"Buy Off The Shelf"
“!‘: H Electrode Clrcuits Electrode Circuit only. When required install photocel|
Sges top of the pole or on luminoire only,
E._é'f'_ no lighting contractor will be installed.
3 2% SCHEMATIC TYPE A SCHEMATIC TYPE C ,S;:,E;Aonco TTY: - DTH-REchszIo :E
THREE WIRE THREE WIRE voL
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)
5 | Circuit Breaker, 15 Amp (Control Circuit)
6 | Auxiliary Enclosure
7 | Control Station (“H-0-A" Switch) " Tratfic
WIRING LEGEND 8 Photo Electric Control (enclosure- 5’ of:’n'f.frb"’
mounted shown) l Texas Depariment of Transportation Standard
Power Wiring 9 | Lighting Contoctor
P 10 | Power Distribution Terminol Blocks
- — — — [ Control Wirin
9 11 | Neutraol Bus ELECTRICAL DETAlLS
m—=Ne=— | Neutral Conductor Branch Circuit Breoker
c 12 | (See Electrical Service Data) SERVICE ENCLOSURE
quipment grounding conductor-always v
— G — f 13 { Seporate Circuit Breaker Ponelboord
required
14 | Lood Center AND NOTES
15 | Ground Bus ED ‘6’ 14
FILEs ed6- 14, dgn o TxDOT s TxDOT Jow TxDOT Jexs TxDOT
€ 12007 October 2014 cont |sect o8 HiGHmAY
o REVISIONS. 6429 | 10 001 1-610, ate.,
[ BIsST COUNTT SHEET NO.
3 U HARRIS, atc. 2
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wrench tight.

BOTTOM OF POLE
SERVICE SUPPORT TYPE SF & SP

SERVICE SUPPORT TYPE SP (0O) - OVERHEAD SERVICE

See Note 4

10. Aveid contact of the service drop ond service entronce conductors with the metal pole to
prevent abrasion of the insuloted conductors.

SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulgtion 2° to 6" 20° measured from ] Top of V2" . 2 Y TYP.
1.Provide steel pole ond steel frame supports as per TxDOT Deportmentol Materiol Specification or color code 6 l 4" {typ.) grode. Circumtances weo*he;?egd - radius
{DMS} 11080 "Electrical Services.” Mount oll equipment ond conduit on 12 gouge galvanized of neutral rTE—+ may require the 49 ?e - |° ’
steel or stainless steel channel strut, t % in. or 1 3% in. wideby 1 in. up to 3 ¥ in. conductor’'s electricol service I e yp‘:’gu . NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld oll channel and hardware to vertical insulation with support to be toller ) g °"'| e top
>g members as approved, Do not stock channel. File smooth ond paint field cut ends of all chonnel white tape where RMC thon the 20" shown, / of pole. Al rough
8'; with zine-rich paint before installing. conductor exits check with utility edges shall
5k weatherhead, before installing. White insulotion be ground
,.g 2.Provide poles for overhead service with on eyebolt or similor fitting for ottachment of the Red insulation or color code 6° smooth
§"‘§ service drop to the pole in conformonce with the electric utility provider’'s specifications. or color code 6 Point of of neutral
3 i ot tachment conductor’s Draoin hole
§§, 3, Provide ond install galvanized ¥ 1In. x 18 in, x 4 in. (dio. x langth » hook length} anchor éﬁ"ﬂ:eog Line 1 of service drop insulation with forlgcllv.
L pol+s for underground service supports. Provide ond install golvonized ¥ in, x 56 in. x 4 in, conducior’ s +o be below white tope where 2 - ploces {
285 onchor bolts for overhead service supports. Ensure anchor bolts hove 3 in of threod, with insulation with weathernhead. conductor exits TYP, X 5
e 3 in. to 32 in. of the exposed onchor bolt projecting above finished foundation. Provide red tope where 1L . weotherhead. e —} % -
b and install leveling nuts for 0l anchor bolts, conductor exits Condt_ut sgPpori Y-
prieg d spocing, 3'mox Red insulation
32;—_ 4,Bond one of the anchor bolts to the rebor coge with € AWG bare stronded copper conductor. Use Eg:d::‘:;':e:'ggg' from the ends, or color code 6"
823 |isted mechanical connectors rated for embedment in concrete, See Inset B, 1ength, 12" min., a:?egs ;:hgﬁ*‘!’::" length of Line 1 POLE TOP PLATE
e 18" . —Service u wi or Line 2
§§= 5.Furnish and install rigid metaliic ells in all steel pole ond steel frame foundations for ali 8" max. Enciosure ©9!led for by the conductor’s
g conduits entering the service from underground. e+ Inset A utility. insulation with 24" Diometer T
2 er. t:l red tape where drill shaft ails N >
§ 6.Use closs € concrete for foundotions. Ensure reinfeorcing steel is Grode 60 with 3" of Safet ; conductor exits LN i g, P
] y Service QIVRCH S A, 1%
unobstructed concrete cover. Switch Chennel the weotherheaod. . ik - > {
E 5 1 ™ bracket or Enclosure Conductor slock Conduit S ] -
'é. ° 7.Drill and tap steel poles and frames for 5 in. X 13 UNC tonk ground fitting. For steel pole service = other arrangement Ie?gfh_ 12° min,, ; Ty
T supports, provide ond install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L approved by 18" mox. . . : R
w23 Provide properly sized hole through the bottom of the enclosure for the service grounding electrode P Inset B the Engineer. [t R £ ; 8
gx® conductor. Ensure electricol service grounding electrode conductor is as short and straight as possible @ (Kindor f, Meter - =} : &
8 from the enclosure to the tonk ground fitting, For steel frome service supports, provide ond instoll unistrut,
U tonk ground fitting on stee! frome post. Ilnstall service grounding electrode conductor in o non-metailic 2% B-line or
3§\- conduit or tubing from the enclosure to the steel frame post. Connect electrical gervice grounding + equol.?
+§§ electrode conductor to the tank ground fitting., See steel frome ond steel pole details and Inset A for X M . Inset B
F3h more information. Size service entrance conduit ond branch circuit conduit as shown in the plons. For N I\ AN A
g underground conduit runs from the electricol service, extend RMC from the service enclosure to an RMC : —y= —i—
E .§ elbow, and then connect the schedule type ond size of conduit shown in the plons, Provide and instol! Class "C" F‘ﬁ I ZINA NI
1Y grounding bushings where RMC terminotes in the enclosure. Grounding bushings are not required when RMC concrete ] - : . N
583 is fitted into a sealing hub or threaded boss, ; RMC“ DPVC e T — 34 g;?-_o: 30.5 BASE PLATE DETAIL
b — io. x » PV Ol:ll'l 10 -
.'.’h" 8.1f Steel pole or frome is pointed, bond eoch separote painted piece with o bonding jumper attoched to depth foundation ¢ reinforcing bars ;
°€ o tapped hole. 4-85 reinforcing and #2 spiral at 6 Y
- bors and 2 spiral pitch (typ.} 4 %
ggi 9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- {typ.) at 6" pitch Y
°v£ conductive material ot contact points, Terminate bonding jumpers with |isted devices. Install
:§: minimum size & ANG stronded copper bonding jumpers. Make up all threaoded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH e
£
sfg
i
LN
ges
L
&0

& Drill, top, and thread
9 i1.Shop drawings are not required for service support structure unless specifically stated " X 13 UNC. lInstoll
b elsewhere or directed by the Engineer, tonk ground fitting, -
a s connect electrical
a Varies | service grounding U Bbby
a | electrode conductor.
._._J I See Note 7. 5" thick 2™ expaonsion t
o] cp:ggc:g'lrgss ¢ joint material b
O Center of meter Rebar Anchor concrete ond b |
SAFETY socket 60" typical Bolt 6" X 6" %6
SWITCH F= above grade. wire mesh) ———»
METER (Verify with utility}
— - FRONT VIEW
| | Dimension varies
g Threaded INSET A install only as
He=h ] boss i wide as required
Varies Service to accommodate
RMC Steel post [ il Safety ) Enclosure equipment
SERVICE " | Strut 4 | L switch B
—{{ENCLOSURE E Ot ing | ] ] {when gl @ TOP VIEW
] eozi"‘o"':*'“g required)— ~|E
gaulpment, = - c P SERVICE SUPPORT TY SF (0) & SF (W)
1 as needed to METER SERY 2 g .
/| securely mount j |_ENCLOSURE]] g ”
equipment =" — + o N g- o mm,g
Inset A , Inset B *|6 374" dio. perations
. T 2 S : l Texas Department of Transporiation i
A o
— Inset B 5| A
gp Yoy o e, I B | W e c cl~
I H | inset 4 o g 8 ELECTRICAL DETAILS
T 1 > RuC to SERVICE SUPPORT
24" dia. x 48" \\
L L' L foundotion AW 24" diq, x 36" depth 4 TYPES SF & SP
foundation 4-u5

4-85 reinforcing N v \
bors ognd w2 gpirol
at 6" pitch (typ.)

reinforcing bars
and 82 spirgt

ek 7)-14
WITHOUT SAFETY SWITCH Length ED(7)

WITH SAFETY SWITCH

{typ.) at &" pitch FELEs edT-14.09n ow TxDOT [exs TxDOT Jown TxDOT [ems TxDOT

FRONT VIE* WITH SAFETY SWITCH HOOKED ANCHOR DETAIL © Txpol D:.:::;ru:oll ::; s:;r o.:al l,:::-::c'

E‘é"l SERVICE SUPPORT TYPE SF{(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE otst cownty prereyey
o WOU | WARRIS etc. 30
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TRAFFIC SIGNAL NOTES

L. . . Wnite insulation or
¥. Do not poss luminoire conductors through the signol controller cabinet,

color coge 6" of

> ) . . A neutral conductor’s
5 2. Include on equipment grounding conductor in oll conduits throughout insulotion with white
- the electricol system. Bond all exposed metal ports to the grounding tope where conductor
: conductor, exits weatherhead.
r
] 3. Provide roodway |umingires, when required, in occordonce with the Red insulotion or
= materiaol ond construction sections of I[tem 610, “Roadway I!lumination color code 6" length
E Assembties, ” except for performonce testing of Iuminoires. Test of Line 1 or Line 2
o instal ted roodwoy luminaires for proper operotion aos o port of the conductor’'s insulotion
= ossocioted traffic signal system test, with red tope where
N . . . Service conductor exits the
4, If internally illuninoted street nome signs gre gpproved for use, Entronce ——s weotherhead. Conductor

ground the fixture +o the pole with a 12 AWG green XHHW conductor. slock length, 12° min.,

18" max.
5. Bond onchor bolts to rebor coge in two locotions using 83 bars or
6 AWG stronded copper conductors. Use |isted mechanical connectors 120/240 vol+
rated for embedment in concrete, See TXDOT stondord TS-FD for further 3 Wire

detaiis,

6. Orill and top signal poles for % in. X 13 UNC tank ground fitting.
Provide and install tonk ground fitting 4 in. o 6 in., directly below

electrical service enclosure. Provide properly siZed hole through the

bottom of the enclosure for the service grounding electrode conductor, K

Connect the electrical service grounding electrode conductor to the tonk =

ground fitting. Ensure electrical service grounding electrode conductor 1T

is 08 short and straight as possible from the enclosure to the tonk
ground fitting. See Inset A detall for further informotion. Size service

TxDOT assumes no responsibility for the conversion

of this stondaord to other formotas or for incorrect results or damoges resulting from 1ts use.
o

Tne use of this standard is governad by the "Texas Engineering Proctice Act™.

= I Toxas Dapartment of Transportation s‘}f,",ﬁf,’w

Y
X

3
I

\..f entraonce conduit ond branch circuit conduit as shown in the plons.
>
§ Mount electrical service enclosure ond meter to signal pole with stoinless ke
+ steel bonds. Ensure bonds are a minimum width of ¥ in. Secure enclosures
g to bonds using two-bolt brackets, Install braockets neor top ond bottom of n i
each enclosure, Instoll properly sized stainless steel washers on each bolt Oritl, top ond threod
é in the enclosure. Band or drill ond top properly sized stond-off strops to V2" X 13 UNC. fnstall
signal pole for ottaching conduit. o--— Meter tank ground flthng,
h See Note 7 connect electrical
8, Conduct pull tests ond insutotion resistonce tests on all illuminotion ond i service grounding
§ power conductors 0s required in ltem 620 "Electricol Conductors™ and ED(3), electrode conductor
To prevent electronics damage, do not conduct insulotion resistance tests le— Service See Note 6 — .
é on troffic signal cables aofter termination. Enclosure
. See Note 7 See |oyout ™9
2 9. Lock all enclosures and bolt down oll ground box covers before applying power sheets for
= to the signol inatallation. signal pole
=
* -
25110, Terminate conduits entering the top of enclosures with o conduit-sealing hub Inset A ype
or threaded boss sSuch as meter hub. [nstall o grounding bushing on oll metal gt 2 See TS-CF stondard
& 3 conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
il grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
=he entering enclosures with duct seal or exponding foom. Do not use silicone to INSET A number of required
o ? seol conduit ends. Bushing conduits, ond grounding
n c or Betl requirements (see side Ground
o xof1l, For oll conduits, ensure the burial depth is a minimun of 18", Ensure the End Fitting view) box
minimum buriol depth for conduit placed under o roadway is 247,
i
B [ ; :
ki See Note 11 Ground box 7
o (see side view)
L
iy =k | = £ 1
. e 4 = _y —
= nt c T
d Conduits (See See T5-FD stondard
pr— loyout sheet sheet for foundation
[ — for detaiis) and conduit details—— s
e — SIGNAL POLE WITH SERVICE
—_— typei'l' electrical sarvice mounted
— on signal pole shown as on axample,
f— See electrical details, loyout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— ond electrical service doto chart for
— additional details, FRONT VIEW
=t vt
Operations
'on
-
[

AN, T > g
5 T 3
AR AT SE AR AA AN AAY

sae 15-CF at ; ELECTRICAL DETAILS
cgﬁduif ang g:ggt:gingr TYP[CAL TRAFFIC SIGNAL

SIGNAL CONTROLLER r'eqlﬂl‘eme:lfs.ros§9 Io:ouf
SIDE VIEW ?xgﬁozg ogd :ng ggdiﬁonol SYSTEM DE TA l LS

conduits that are required,
ED(B8)-14

FILEs edB-14. dgn o TxDOT {emi Tx00T Jom TxDOT [ex: TxDOT

©Tx00T Ocrober 2014 cowr [secr 208 HiGHIAY
Wk RIVISIoNS 6429 [ 10 001 1-610, etc.
:: (119 COUNTY SHEET MO,
o HOU mﬁm.&ﬂc. k1

TIH
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PEDESTAL SERVICE NOTES | 16" |

}. Monufacture pedestal electricol services in accordaonce with Departmental Moterial o 177 min, I
Specificaotions (DMS)11080 "Electrical Services”, 11085 “"Electricol Services-Pedestal ]
(PS)" ond [tem 628 “"Clectricol Services. "Provide pedestal electrical services gs
listed on the Material Producers list (MPL) on the Deportment’'s web site under @
"Roadway Itluminotion ond Electricol Supplies,” Item 628. Ensure all mounting
hordwore ond instal lotion detoils of services meet utility company specificotions.
Contact the local utility company for approvel of pedestol detoils prior to
installing the electrical pedestol service. Submit any chonges required by the
utility company prior +o monufecturing the pedestol enclosure.

)
b
-0

| ———Equipment Mounting
Studs (o8 required)

No worronty of ony

2. When o meter socket is required, provide o socket with a minimum 100 omp roting that
complies with local utility requirements.

3. Provide Closs A or C concrete for pedestal service foundations in accordance with
Item 420, “"Concrete Substructures,” except thot concrete will not be paid for directly
but is considered subsidiory to Item 628. — _,,_@

48" min,

Equipment Mounting

for Concrete.” Studs (os required)

4, Provide ®*4 reinforcing steel for foundations in accordance with Item 44Q, “Reinforcement
A J
5, Instalt Y2 in. X 2% in. minimum length concrete single exponsion type anchors for E :I |:
mounting pedestol enclosure to foundation. Anchor locotion to match mounting holes in ! = ﬂ
eoch corner of enclosure. Secure each of the four corners of the pedestol enclosure to - ""-—@
the anchors in the foundotion with a'%% in. golvanized or stainless steel mochine thread i N— ﬁ
bolt, a properly sized locknut ond o flat wosher.

TxDOT ossumes No responsibility for the conversion

Bell End Fittings
or Grounding
Bushings

See enchor
bolt detial

6. Finish top of concrete foundation in o neot and workmonlike manner, If leveling woshers
ore used, ensure no more than Y% in. gap ot any corner. Do not exceed a moximum dip or
rise in the foundotion of Y4 in. per foot. When properily installed, ensure the top of
the service enclosure is level front to bock ond side to side within Y4 in. Repair
rocking or movement of the service enclosure at no additional cost to the deportment.

——— Reinforcing Steel

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

B. Ensure Qll elbows in the foundotion are sized as per utility provider’'s conduit requirements

I I :
. LI

i : * e, et

.'_.Ii.o- O S L

y TxDOT for ony purpcse whotsoever, - r
of this stongord to other formots or for incorrect results or damoges resulting from its use.

The use of this stondord 18 Qovernsd Dy the "Taxas Engireering Proctice Act®.

T
for underground conduit ond feeders. PVC extensions may be installed provided the ends of the J \\ — T el T
rigid metal conduits are more than 2 in. below the top of the concrete foundotion. Where - I ~ — Y LoAD SIDE CONDUIT T T
extension conduits are metal, grounding bushings must be installed with a bonding Jumper - 0 | - LOAD SIDE CONDUIT |4 I | LINE SIDE CONDUIT
proper |y terminoted. I (14 Size ond number  \_ ” ‘)
of conduits |__.
determined by ,Ir &
) plan details
g g FRONT VIEW
4 SIDE VIEW
9' ? TYPE C shown, TYPE A similar except thot TYPE A shall have
a2 = individuol circuit bregkers (CB) mounted on on equipment mounting
e x ponel. CB Handtes shall protrude through hinged deadfront trim,
Hex Nut
Lock Washer
o f lat Washer
Level ing Woshers
6" 16 6" . LEGEND
min, min. I |Meter Socket, (when required)
-;i-.- 2 | Meter Socket Window, (when required)
@ Lt ™, 3 |Equipment Mounting Panel
L & -
t — + i 4_|Proto Electric Control Window, (Wnen required
| [ » ] . N 3;.'_;' 5 |Hinged Deadfront Trim
[ //i/ Reinforcing | o 6 |Load Side Conduit Trim
@ ) Ay T |Line Side Conduit Area
: . - Traffic
5 ! LINE / I hd =3 8 |utility Access Door, with hondle g’ Operations
~ Pl @ ~ q’f'_ 9 | Pedestal Door l Texas Department of Transportation _gm’:fd
l LOAD(:)LOAD | . . 10 | Hinged Mefer'Access _
. o | 11 | Control Stotion (H-0-A Switch)
_l_ = 12 ] Main Disconnect ELECTRchL DETAILS
- T = 4 ol 13 | Bronch Circuit Breakers
- LS rcu; — [ELECTRICAL SERVICE SUPPORT
T YRS Y O 14 | Copper Clad Ground Rod - S5/8" X 10 PEDESTAL SERVICE TYPE PS
ED(9)-14
SECTION A-A ANCHOR BOLT DETAIL F1LEs €09-14, agn on: [xDOT I“,wallwl TeDOT Iu,[xwr
@Tu[m October 2014 con? fskct o8 HIGHRAY
- REVISIONS 6429 | 10 001 1-610, efc.
Y st COMTY SHEET MO,
ac HOU WARRIS, etc. 2




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

TIMBER POLE (TP)SERVICE SUPPORT NOTES

1. Ensure elecirical service support is 0 cloas
5 treoted timber pole as per Item 627 “Treated
Timber Poles."” Embed timber pole to depth
required in Item 627.

2. Conduit ond electrical conductors attached
to the electricol service pole ond underground
within 12 in. of service pole ore not poid
for directly but ore subsidiary to the electrial
service,

No worronty of ony
for the conversion

3. Instatl pole-top mounted photocell (T) on
north side of pole, or in service enclosure
(E) o8 required. See Electricaol Service Dota
chort in plon set.

aibility

4, Gain pole o8 required to provide flat surface
for each chonnel. Gain timber pole to % in.
mox. depth ond 1 % in. mox. height. Goin
pole in o neat angd workmanl ike manner,

5. Mount meter ond service equipment on stainless
steel or galvanized channetl (Unistrut, Kindorf,
or equall. Provide chonnel sized 1 in, to 3 ¥
maximum depth, ond 1z in. to 1% in. maximum
width, File smooth the cut ends of golvanized
channel ond paint with zinc rich paint bafore
instal ling on pole. Secure eoch channel section
to timber pole with two Qalvanized or SS lag
bolts, Y4 in. minimum diameter by 1'% in.
minimen length. Use a gaivonized or $S flat
wosher on each lag bolt. Do not stock channel.

TxDOT assumes NO respon

6. When excess length must be trimmed from poles,
trim from the top end only.

for ony purpose whotsoever,

Closs 5 pole, height os required

® O

Service drop from utitity compony
{attached below weqtherhead)

©@

Service conduit (RMC)ond service
entronce conductors - One Red,

One Block, One White (See Electrical
Service Data)

The use of this stondord is governed by the "Texas Engineering Proctice Act”.
of this stondord +0 other formots or for Incorrect results or daomogas resulting from its use.

kind is mode by TxDOT

DISCLAIMER:

Saofety switch (when required)
Meter (when reguired)
Service enclosure

© AWG bore grounding electrode
conductor inls in, PVC to
ground rod - extend Y2 in.
6 in. wnderground.

% in., x 8 f+. Copper claod
ground rod - drive ground rod
t0 a depth of 2 in. to 4 in.
below grade.

Qe

PVC 5

®

RMC some size os braonch circuit
conduit.

See pole-top mounted photocel |
detail on EDIS).

When required by the serving
utility provide bare & AWG
copper conductor. Run wire
from pole top to butt wrap
or copper butt plate. Protect
conducter with non-conductive
materiol to o height

of 8 ft. obove finished

&)

DATE:
FILE

in,

Point of

attochment
to be below
weatherhead

Bushing
or Bell

Pole brongd
must be
or less
above grade

6"
typical

to 10°

2“ to 6"
4" typ.

Min.

[~
[~ Coupie to
Circuit

Conduit

—®

Upper end of ground

GRANITE CONCRETE (GC)& OTHER CONCRETE {OC)NOTES

Ensure electrical service support structures bid 0s type Gronite
Concrete (GC) or Other Concrete (OC) meet the foliowing requirements,

1.

2.

3.

Provide GC ond OC poles thot meet the requirements of DMS 11080
"Electrical Services.,”

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

verify potes ore morked as required on OMS 11080, Locotion of marking
should be opproximately 4° above finol grade. Use the two-point pickup
lecations when hondling pele in horizontal position, and one-point
pickup location for use in raising the pole to o vertical position.
These morks are small but conspicuous.

Embed poles 42 in, or 10% of the length plus 2 ft., whichever is greater.

Ensure all installotion details of services ore in accordance with utility
compony specifications.

Install a one point rack or eye bolt bracket & inches to 12 inches below
the weotherhead as an overheod service drop anchoring point for the
electric utility.

Furnish ond install golvonized or gtainless steel channel strut | e in.

or 1 in. wice by 1 in. up to 3 ¥ in. deep (Unistrut, Kindorf, B-line
or equal)., Attoch chonnel strut with staoinless steel concrefe anchors (Mmax.
1" depth), square U-bolts or back +o bock chonnel strut with leng bolts,

or other secure mounting o8 opproved by the Engineer. Ensure bolts are
galvonized in accordance with ASTM A153. Do not stack chaonnel struts.

Backfill the holes thoroughly by tomping in € in. Iifts. After tamping to
grade, place additional backfill material in a & inch high cone ground the
pole fto ollow for settling., Use moterial equal in composition and density
to the surrounding area. Backfilling witl not be paid for directly but Is
subsidiory to vorious bid items.

White Insulation or

color code 6" length Lt - " "
neutrol conductor’s -7 to 6" (4" 1yp.)
insulation with 6" to 12" {As required or ol lowed
white tape where ” by utility company)}
conductor exits
the weatherheaod.
Rea insuigtien e 25" meosured from grode.
prarghasa Linegz Circumstances may require the
conductor’s insulation electrical service support
with red tape where to be taller than the 25°
conductor exits shown, check with utility
the weatherhead. ®| before installing
Ceonductor slock RMC
length, 12" min., Service
18" mox. /Enclosure
=
Safety Switch Pole marking
twhen required)—= / approx. 4’
S 1o above ground
| .
O ine
o .
Z /—See Detail A
2 - Extend 1/2"
=t PVC 6"
below grode
Bushing
or Bell
i E.nd Fitting
b g z
£ - © =
21238 L 1 |
g8k q L
vleagey 1 F PVC, or other
- 15E. ¢ E 4 K RMC conduit type
=2 s go GG I as shown on
y . £ H I ¢ P v 1ayout
- o w 1 ji6 to10
33|="nE" 1k
Min, 24" _/ “—%round Rod
P " x 8
dio. hole . 2 1o A

Sofety switch
(when reguired)

to condui

60" TYP
Moximum 3’
strop

RMC
€' 10 10

£
€
z
o~
o :
p N

L
AMC ett —~ / \
Underground Min, 24" Concrete
condui+ as dio. hole
per utility :
requirements

Pole

Service
Enclosure

Detail A

xtend 2" PVC
6" below grade

round Rod
¥y 8

2 4o 4"

below grode
C

@] =

='\F'\o't:, or other

conduit type
as shown on
|ayout

Bushing
or Bell
Eng Fitting

CONCRETE SERVICE SUPPORT

Underground (U)

I e
S re
E::' T
e v v L) o
Side View
DETAIL A

See Note 7. Before installing channel

thot has been cut,

file shorp edges and

paint with zinc-rich paint. Ensure
there is no paint splotter on the pole,

=t

I Texas Department of Transportation

Trafflc
Oporations
Divislon
Standard

ELECTRICAL DETAILS
SERVICE SUPPORT
TYPES GC, OC, & TP

grade, rod to be 2 to 4" Concrete Pole below grade ED (1 0) =14
@ wh ired by utilit t petow finisned groce FILEs &d10-14. dgn ow TxDOT_[ex: TxDOT Jom TxDOT fens TxDOT
P of pole of on Gngle o ©TDOT October 2014 cour [sect ) WitHmAY
o O Pols ot o onate o SERVICE SUPPORT TYPE TP (O) CONCRETEOVSrEeRG‘ZE (SE SUPPORT clober 2 caniol oo | Tonae
HOU HARRIS, efc. 1

TIK




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

DUCT CABLE & HDPE CONDUIT NOTES Ground box
I. Provide duct coble in occordance with Deparimental Moterial Specification (DMS) 11060 _ [
“Duct Cobie” ond Item 622 "Duct Cable.” Provide duct cable as |isted on the Material
25 Producer List {(MPL) on the Department web site under "Roodwoy [|lumination ond Electrical
S-; Supplies™ Item 622.
L3N
:g 2. Provide High-Density Polyethylene (HDPE) conduit Tn accordance with DMS 11060 ond
"gd Item 618, "Conduit,” Provide HDPE os listed on the MPL on the Department web site under .
598 “Roadwoy [1lumination ond Electrical Supplies,” Item 618, £
ot = 3" to 6"
9’5 3. Supply duct cable with g minimum 2 in, diometer, unless otherwise shown in the plans. x — P\!C 9"" End
z"é Provide duct cable and HOPE conduit as shown by descriptive code or on the plons. » Fitting
,‘§ Bend duct caoble aond HDPE conduit as recommended by the manufacturer, with a minimum
ok bending radius of 26 in. for 2 in. duct. Follow monufocturers’ recommendotions when . AN ! A - I
e hand| ing duct cable and HOPE conduit reels ond during installation of duct coble ond o&) o Aggregate bed is to be a minimum,
<oz HOPE conduit. ) of 9 inches deep, placed under ond
gz R O CsO not in the ground box. Ensure the
:§§ 4, Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE O aggregQate does not encroach into
get entering o ground box or foundation to0 o PVC elbow. When galvanized stee! RMC elbows 7 O QO the interior of the box.
fre are colled for in the plans and any portion of the RMC elbow is buried less thon 18" Q —
2 from possible contact, ground the RMC elbow.
2. Ouct Cable/HDPE
5. Furnish and install duct coble with factory installed conductors, sized as shown in the Duct Coble/HPPE PVC Elbow
;58 plons and a8 required by the National Etectrical Code (NEC). The NEC contains specific to PVC Conduit
E'Bn requirements for duct cabie in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
”§§ Type NUCC,
858 6. When conduit cosing is called for in the plans, extend duct coble or HDPE conduit
- : ruoue 1ength wi : DUCT CABLE/HDPE AT GROUND BOX
..g § through the conduit cosing in one continuous length without connection to the cosing. w D BO When the upper end of an RMC
13 7. Seal the ends of duct cable or HOPE conduit with duct seal, expandable foam, or other E;:( ?‘*’e:nT;ee::f; n;:g 3';2:"“
A . .
:‘ B approved method after completing the pull tests required by [tem 622. o SCH-40 PYC condult nipple
N 8. Provide minimum cover of 24 in, under roooways, 18 in, in other locaotions, or as shown ond bell end, provided there
525 on the plans. is o minimum of 18" of cover
5:"’ over all parts of the elbow.
’85 9. Furnish ond install listed fittings to couple duct cable or HDPE conduit to other types 1f not, a rigid extension and
323 of conduit. Duct cable and HDPE conduit may be field-threaded and spiiced with PVC or Bell end ground bushing is required.
- RMC threoded couplings; connected with listed tie-wrap fittings; connected using listed fitting
ugE coupl ing mode of HDPE with stainiess steel externol bonding clamps and locking rings;
[ connected with approved electrofusion conduit couplings; or connected using an approved
Eki chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
Lo couplings and connectors all installed in occordonce with their monufocturer’s extension——s 1"-3" exposed
&= 0 instructions. Do not use PYC glue on HDPE. Do not use water pipe fittings, or connect e - -
:g“q conduit with heat shrink tubing, Couple duct to pirle ob SR 2" min,, from top of
= conduit elbow ot " drill shaft to RMC
g foundot ions.
o g Ensure conductors
&gg extend into pole RMC RMC elbow
¥ ] bose. Do not splice
Sgpes conductors in d
dF_ £ conduit. d
QO O+ o
n E. S Ground rods are not
a %0 ] { shown on this standard
ST | sheet, but moy be
. .“',_ , required elsewhere
g oy in plans,
eSS NP P I
S Lt L . M it e Drill shaft+ foundotion
= = '."’._..'._: ” .'_"_.__.-.' LT MR e a Class A Concrete
=:=E| === o wie b .. Sl el Lt .
= ¥ st g1 Ty R OO Y RN R CHT Y
Duct Coble/HDPE — = == ~——— PYC Conduit
= ==:
A DUCT CABLE 7/ HDPE AT FOUNDATION
HDPE External band
coupl ing clanps ond
body locking rings.
NN
DUCT CABLE/HDPE TO PVC
=4 oratio
O.Bamtlons
Cosing I Texas Dapartment of Transportation sm‘ 'n“d"‘:rd"
Duct Cable/HDPE Rigid Coupling _\
Tt T ELECTRICAL DETAILS
Compoact backfill
Listed .~— .. . i Bored to bottom of conduit HDPE CONDU l T
Nonmetallic Rigid Metallic Conduit Conduit casing prior to plocing
Liquidtight dl:lcf_cable, to prevent
Connector kinking. ED ( I l ) = I 4
Fiue: ed!1-14. dgn o TkDOT em TxDOT Jow: TxDOT  fews TxOOT
10T October 2014 comv | secy ) WIGHAY
. DUCT CABLE/HDPE TO RMC BORE PIT DETAIL s s o] oo | iii,ste
= _JI oIsT COUMTY SHEET WNO.
b-n HOU WARRTS, e1c. ]
L




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

BATTERY BOX GROUND BOXES NOTES 30 %
A, MATERIALS — Y
g
S'; 1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box 1 Y
Y] and cover in accordonce with Departmentol Material Specificotion (DMS) 11071 “Battery ( = \
,-.g Box Ground Boxes. “ Bottery box will aoccommodate up to 4 botteries, eoch meosuring -
‘s'os' B in. x 13.5 in. x 10 in. (W x L x D}. Label boattery box ground box cover in accordance / —“‘\ \
g3 with DMS 11071, @
e X X
ok~ 2. Supply o morine grade botteries with covers. Secure the marine graode botteries with
z«£ covers to the stainless steel rock in the bottom of the ground box with tie down strops. 1 OPEN r s
nL o~
P
it ~
332 B. CONSTRUCTION METHODS =
s
.§§3 t. Ensure conduit entry will not interfere with placement of the batteries in the battery
'gg{’ box ground box.
tla \\ ]}
2 2. Remove oll gravel and dirt from conduit. Cap all conduits prior to plocing aggregate e
,?, ond setting bottery box ground box. Provide Grade 3 or 4 coorse oggregate as shown on ¥ J
5 Table 2 of Item 302 "Aggregotes for Surface Treatments.” Ensure the aggregote bed is 1 |
3 in ploce and is a minimum of 9 in. deep prior o setting the box. Install bottery box
'5.8 a ground box on top of aggregote. — Y
A o
832 3. Cost bottery box gprons in ploce, Reinforcing steel may be field bent. Ensure the depth
g:f of concrete for the apron extends from finished grode to the top of the aggregote bed BATTERY Box Tm’ VIE*
= § under the box. Bottery box ground box aprons, including concrete and reinforcing steel,
25; ore subsidiary to battery box ground boxes when colled for by descriptive code. Fibergioss
'-§§ . . . 30 %" reinforced
» 4, Bolt covers down when not working in bottery box ground boxes. Keep bolt holes in the 1 ] plastic or
ag~ box cleor of dirt. o
gb polymer
§ 8 Bar “A" concrete
%ga /Rcunforcmg steel H. Ll :Q body
=45 p— k3 Ed -
10°Typd |~ — ~ - - -7 7 -
gg* { ] 28 Yy~
55 10° | =
;:% A : ttyp. ) | A 3 Y o o
230 . ! ' < -
£ g ; ! -
3 |
o 1 | %" P HOLES
ef? | - growno —
2v
g ges N ‘ ] . | IR R
M Y ittt - e 1| | W2 32| 37| W
& 2% 3232732 | 327|327 3% A2
t.. .
2
PLAN VIEW
Bottery Box SECTION %X-X
Ground box
No. 3 10"
Reinforcing {typ. )
steel
', e - 1‘, y"‘
4
Closs A P_.. . @\ 2 Apron-Futl f {
c - Ay Depth of box
oncrete
Apron e v " l fi' T
xr * -~
6) 9" Aggregate e ,f.-’i -
fill
RRRGR T
F 1
3 N N N I, = . B Traffic
Conduit or 18 V2 o 2 g Osomons
duct coble -| — I Texas Depariment of Transportation 5,,,,,:::,
SECTION A - A z
APRON FOR BATTERY BOX GROUND BOXES ELECTRICAL DETAILS
(D Pilace agoregate under the box and not in the box. B ER Bo
AgQgregote should not encroach on the interior volume GROUND BOXES
of the box.
Install bushing or bell end fitting on the upper end ED (1 2) -14
of all ells, -
SECTION Y-Y e ed 2-14. dgn o TxD0T Jexi TxOT Jow: TxD0F Joxs TxDOT
@ Install all conduits in 0 neot and workmonl ike manner, © x0T _October 2014 CoMT_|sect e HIGHwAY
P REVIS1ONS 6429 | 10 001 [-610, atc.
=t oisT oty SEET WO,
a W WARRTS, efc. B

TN




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

GENERAL NOTES: —
1. Details show o typical warning sign with two flashing beacon heads,
2§ other orrongements ore peossible. When only one beocon s required, 12* Beacon
§3 instal | the upper beacon, w/ Visor
-.63 (See Note 6) — »
:.g 2. See ltem 685, "Roadside Flashing Beocon Assemblies™ for further i 5
5 '.; requirements, Sign (See Note 3) K
te2 "]_—
2:5 3. See SMD stondord sheets for loteral and verticol cleorances and sign
QSE mounting details. Instoll signs as shown on the sign layout sheets.
..-.’.'t . . . Drilied pole for wir
'65? 4, Use enﬂ:ler a Screw-In Type Ancr'\or Foundotion or o Drilled Shaft entry, remove any
<o Foundotion os shown elsewhere in the plans. When plons require o burrs or rough
g§§ Dritled Shaft Foundation, see standord sheet TS-FO. [nstatl the edges that may
88 Screw-In Type Anchor Foundation as per manufocturer’s recovmendotions. gg:;ﬁcfgr"g“l;ge
Qg., On o siope, install one edge at ground level. Screw-In/Orilled Shaft Note 6)
“8 Foundaotion is subsidiory to [tem 685. Installation of o ground rod
_8., is not required for solar powered flashing beocon ossemblies, v
;53 5. When used, provide Screw-In Type Anchor Foundotions s shown on TxDOT's
g:._'? Moteriol Producer List (MPL) in the file "Highway Troffic Signals”. O
— 1]
o
§§§ 6. Install beocon heads 0s shown here, os shown elsewhere on the plans, or N
:'—' .5 os directed. Use hardwore specifical ly designed for mounting beacon . T
258 heods on poles. -
,_>§ 4 /2" outer dia. @
g-g__ 7. Conduit in foundotion and within 6 in. of foundation is subsidiary to ‘:g:; ::;':':‘,"“ pipe . I |
Egb the ltem 685, “Roodside Flashing Beacon Assemblies, " : :.;&—
-
L »
igh 8. Unless otherwise shown on the plans, pole shaft shall be one piece, f B = : Frongible
z: Schedule 40 Aluminum pipe, ASTM B429 or B22! (Alloy 6061-T6 anly), Breokawoy K Ele 1 Pedestal
= g Atuminum conduit will not develop the necessory strength and will Electrical = E § | Pole Base
2 Connectors E x
BRSO not be al lowed, (See Note 10 g o p 1 (5ee Note 9)
and detail) ) |
gég 9. Per manufacturer’s recommendations, engage all threads on the pedestal [ ~
:§: pole base and pipe unless the pipe is fully seated into base. In high See Note 13 15 Flush (0, +1/2")
X+ winds, use a pole ond bose col lar ossembly to add strength and prevent _ _r_
:5‘0 loosening of connection. K Saciacaacy O A e
o .
§=g§ 10. Provide singie pole non-fused wotertight breakaway electrical connectors for ?;;,',",33;22";: 187 min, 18° min.
5:‘.: frongible pedestal pole boses, as shown on TxDOT's MPL in the file "Roodway Screw-In Type 6" | Condui+
<822 I11uminotion ond Electrical Supplies.” Approved models are |isted under Anchor Foundation ; L
2 Br Item 685. For ungrounded {hot) conductors, install a bredkaway comnector {See Note 4)
a ¥% with o dummy fuse sluQ). For grounded (neutral} conductors, install a
breakaway connector with a white colored marking and o permanently instolled
dummy fuse (slug). Conduit to A =
Flasher (:obing+ 5/8° X 8 Cround ROE————
11. Provide clearonce os shown above the sidewalk or pavement grade ot the edge onaser E"c"'c‘".’ Copper Clod ¥
of the rood. When a bottom beocon is not used, mount the bottom of the sign cgl;;ec:ssm*:n ! Ground Rod
at least 7 f+. aobove the sidewaik or povement grade ot the edge of the road. Layout Sheets) (See Note 12)

12. Moke connections to ground rods according to NEC. Ground rod clamps shal)
be listed for their intended purpose.

13. Ensure height of conduit and ground rod is below top of anchor bolts,

FRONT SI1DE

Line Sige === 0— — - ———- - = - - - - -

| Load Side
Insuloted | Ingulated
| Conductors 5- Traffic
Operations
T e ' on

Conductor s\/\

F lasher m t To Floshing —
Festeet i / o T 1=C1] Clgo= ROADSIDE FLASHING

I
| N
V] |

|
t
|
/ / T | / / I Texas Deparfrnent of Transportation 5‘:,”,#,,,,
From :
|
T
|

e | . | BEACON ASSEMBLY

Equipment
Grounding

Conductor ) RF BA - l 3

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS fies  rfba-13.dgn o Tx00T foxs TxDOT [owe TxDOT _Jens TxDOT

as NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW .
ER e 0 || %

i3 |




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

GENERAL NOTES:

1. Detoils show a typical warning sign with two flashing beacon heaqds,
other arrangements are possible. When only one beocon is required,
instal |l the upper beocon,

=—Solgr Panel Solor Panal —
1See note 15) Pz

e Use CGB type

connector where
12" LED Beocon cable enters pole.
w/ Visor

2. See [tem 685, “Roadside Flgshing Beocon Assembliies” for further
requirements.,

3. See SMD stondard sheets for loterol and vertical clearances ond sign
mounting details. Install signs os shown on the sign layout sheets,

17-0"

4, Use either o Screw-In Type Anchor Foundotion or o Dritled Shaft
Foundotion o8 shown elsewhere in the plans. When plons require o
Drilled Shoft Foundotion, see standord sheet TS-FD. Install the
Screw-In Type Anchor Foundation as per manufacturer’s recommendations,
On o siope, instoll one edge at ground level, Screw-In/Drilled Shoft
Foundation is subsidiory to Item 685. Inatallaotion of o ground rod
is not required for solar powered flashing beacon assemblies.

SIGN (See Note 3)

No warronty of ony

Orill pole for wire l=-Cobinet for Flosher
entry, remove any Control ler/Solar
burrs or rough edges Contral Unit /

thot may couse domage Botteries{when
Coble to conductors. required), Nount
clamp bottom of cobinet
or CGB 9 ft.- 6 in. above

r'Igl":u:le (£ 6 in.)

ACt®,

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

connector

6. Use moteriols specifically designed for attaching caobinets, beocon
heads, solor panels, etc., to poles.

7. Instoll beocon heads os shown here, 08 shown elsewhere on the plaons, or
08 directed. Use hordwore specifically designed for mounting beocon heads
on poles,

TxDOT ossunes no responsibility for the conversion

Pull conductors to remove slack in Drill pole for wire
run between cobinet ond ground bBox. Clamp entry, remove ony

coble ot conduit end in ground box burrs or rough edges

and in cabinet ot entry Qs shown, . thot may couse damage
- to conductors.

12" LED Beocon
w/ Visor

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

-0'

9, Per monufacturer’s recommendations, engage all threads on the pedestal
pole bose and pipe unless the pipe is fully seated into base. In high
winds, use a pole ond bose collar assembly to add strength ond prevent
1gosening on connaction,

4 172 " outer dia. ,
cast Aluminum pipe 7' Min,
{see note 14) [ Y ,-'5,

10. Provide single pole non-fused watertight breakaway electrical connectors for
frongible pedestol poie boses, o8 shown on TxDOT’s MPL in the file “Roadway
I1lumination and Electrical Supplies. " Approved modeis are |isted under
Item 685. For ungrounded (hot) conductors, install @ breokoway connector
with o dummy fuse slug). For grounded (neutral) conductors, ifnstall a
breokaway connector with o white colored marking and o permonently instolled
dummy fuse {slug).

Bottery
cover
Frangible |—Battery
Pedastal
Pole Bose
{See Note 9

Breakoway —Strop

11. Instal| the batteries in o bottery box. Place the batteries on o ¥ " Ec',,';,f:;;g,?;

thick plostic sheet and connect together. Place a plostic cover {(battery {See Note 10
bell jor} over the top of each bottery ond secure the bottery bell jar and detail)——
to the bottery with o strap. The botteries, beil jors, straps ond ¥~ N
plastic sheet are subsidiary to the Item 685, “"Roadside Flashing Beacon
Assemblies,” When required, install botteries in the flasher cabinet.
Wire botteries according to manufacturers recommendotions. Provide the
nunber of batteries as required by the manufocturer,

T' =0 Min, [5ee note 13)

Frongible Pedestol
Pole Base
{See Note 9)

Saee Note 16

7 -0" Min. (See Note 13)

[Flush €0, 172"}

Fa i

The use of this stondord is governed Dy the “Texos Engimesring Proctice

Ground Box- (Type-
Battery Boxlwith Hardwore to ottach

bose - 4 Eo,
apron, (See note 12) 1° X 4 Grade 5

Carrioge Bolts
9" Gravel fitl o9 'U

Conduit opening
2 %" Wide
Bushing with tboth sides)

grommet

Kind is mode by TxDOT for ony purpose whotsoever. r
of this stondord to other formats o for incorrect results or damoges resutting from its use.

DISCLAIMER:

12. See standard sheet Electricol Details (ED) for additionol requirements

regarding the installotion of ground boxes/bottery boxes, conduit, ond E&Aé:gigzag
cabinets.

Screw-In Type
Anchor Foundotion
(See Note 4) — -]

13. Provide cleurance os shown obove the sidewalk or povement grade at the .
edge of the rood. When o bottom beocon 18 not used, mount the bottom of Min, 1
the sign ot least 7 ft. above the sidewalk or pavement grode ot the edge Eghgggle
of the rood.

5 -0°

8 in. (Sch. 40)
Pipe Shoft Dio. ———— =

13" bia. Hel‘_x/"l’:. =3 L
(3/8" Plate)

14. Unless otherwise shown on the plans, pole shaft shall bea one piece, Min, 1" PVC
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). conduit
Aluminum conduit witl not develop the necessary strength and will not
be allowed,

"":'..[Ia-
15. Orient solor panel for optimum exposure to sunlight (foce to the south),
Prior to installation, check the location to ensure there is no overhead Side of
obstruction that would block the solor paone! from receiving full sunlight,

Cable
Unless specified elsewhere, mount o minimum of 14’ above grode. Qround box

clomp

or €GB SIDE

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

‘ . Traffic
______________ Operations
Divislon

Line Side | Load Side

Conductors

— \/,7 | - —A N ar =[] == " SOLAR POWERED ROADSIDE
v

i
: R T —t Cobinet | ‘ | FLASHING BEACON ASSEMBLY
Breokawoy Base S e LENE LOAD : DE TA l L 5

SPRFBA(1)-13

I
Te
Ineuioted | | Ineuloted I exas Department of Transportation Standard
I
1

From
Battery
Box

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS D o oy T8 e

EXPLODED VIEW T e T

DATE:
FILE:

31
HOU HARRIS, #tc, 37
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{ DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

GENERAL NOTES:

1. Detoils show a typical warning sign with two flashing beocon heods, other ¥a" RMC
orrongements ore possible. When only one beocon is required, instoll the Bncl_( of
upper beacon, cabinet

2. See Item 685, "Roadside Flashing Beacon Assemblies” for further requirements. l=—12" LED Beocon

w/ Visor

3. See SMD stondard sheets for loteral and verticol cleoronces ond sign mounting =

details. Install 8igns os shown on the sign layout sheets. o Solor Ponel

SIGN (See Note 3) {See note 18

4, Use either o Screw-In Type Anchor Foundotion or o Drilled Shaft+ Foundation
08 shown elsewhere in the plons, When plons require o Drilled Shoft
Foundotion, see stondord sheet TS-FD. Install the Screw-In Type Anchor
foundotion as per monufgcturer’s recommendations. On o slope, install one
edge ot ground level. Screw-In/Drilled Shoft foundotion is subsidiory to
Item 685, Instollotion of a ground rod is not required for solor powered
floshing beocon ossemblies.

Bushing

I R i
. condui Gasket and
=+——— StQinless steel lock ring

bonding (Min I_:r»ody

i in. ype LB i
2" width, 0,030 ?&ﬁ’?:ng"
thickness)

No worronty of ony

4D |

5. When usedb provide Sorew-In Type Anchor Foundotions as shown on TxDOT's
r

Moterial oducer List (MPL) in the file "Highwoy Troffic Signals~.
6. Provide clearance os shown gbove the sidewolk or pavement grode ot the edge

Wectherhead DETAIL A

of the rood. When a bottom beocon is not used, mount the bottom of the sign
at least 7 f+. obove the sidewalk or pavement grode ot the edge of the road.

¥a" Ruc Bushing
with

7. Provide 20" in length ANSI class S timber poles. Install pole as shown or ot
S, gronmet

the edge of the right of way. The timber pole is subsidiary to the ltem 68
“Roodside Floshing Beacon Assemblies.”

B, Use materials specifically designed for ottaching cobinets, beacon heads,
solor panels, etc., to poles,

9., Conduit in foundotion and within 6 in. of foundotion is subsidiory to the
Item 685, "Roadside Floghing Beacon Assemblies,”

TxDOT Gasumes no responsidility for the conversion

10, Per monufocturer’s recommendotions, engoge oll threads on the pedestal pole
base ond pipe unless the pipe is fully seated into base. In high winds, use
a polefgnd bose collar assembly t0 aodd strength and prevent (oosening on =
connect i on.

12" LED Beocon .
w/ Visor 3;3:_‘3"“

N

connector

11, Install beccon neods o8 shown here, o8 shown elsewhere on the plons, or 08 i
directed. Use hordware specifically designed for mounting beacon heads on poles, 1% 4 leCabinet for Flasher

4 1/2 * outer dia, Stoinless stesl Controlier 7/ Solar

12, Instatl the T;oe LB conduit body ottochment in the bottom third of the back of DETAIL B
cost Aluminum pipe bonding IMin, Control Unit 7 Batteries

the cabinet. See Detqil A,

(See note 17} 172 * width, | (when required) Mount
0. 030 thickness) bottom of cobinet 3’ min,

or os shown on ED
Stondord Sheet (| above orode.
I'\--_\_\_‘_“‘.

Frongible See Detail A
:edes;al — Bottery
ole Base toil

(See note 10) See Detoil D cover
Ground Box - - Bottery
~See note 19 Min. 1" RMC {Type-Battery

Box with —Strop
1] apron) (See

15- See Detoil B note 15)
| [Flush {0, +1/27)

13. Provide single pole non-fused watertight breokowoy electrical connectors for
frongible pedestol pole boses, as shown on TxDOT's MPL in the file “Roodwoy
Il1lunination and Electricol Supplies”. Approved models are 1isted under
[tem 685, For ungrounded (hot) conductors, Install o bregkaway connector with
Q dummy fuse (slug), For grounded (neutral) conductors, install a breockawoy
?onnec‘:t?r \;th o white colored morking ond o permanentiy installed dummy
use {slugl.

-0" Min. (See note 6)

14, Install +he batteries in o bottery box. Ploce the batteries on o 3/16" thick
plostic sheet and connect together. Ploce o plastic cover {battery beli jor)
over the top of eoch battery ond secure the bottery bell jor to the battery
wifh_o_sfron. The botteries, bell jors straps gnd 3716 " plastic sheet ore
subsidiary to the [tem 685, “Roadside Flashing Beocon Assemblies.” When
required, instoll batteries in the flosher cabinet, Wire batteries according
to manufacturers recommendotions. Provide the number of botteries os required
by the manufacturer.

7' -0" Min, (See Note &)

Breckaway
Electrical
Connectors
(See Note 13
ond detait)

Tne use of this stondord is governed by the “"Texos Engineering Proctice Act®,

of this stondord to other formots or for incorrect results or domoges resulting from {ts use.

kind is mode by TxDOT for ony purpose whatsoever.

D1SCLAIMER:

15. See stondord sheet Electrical Details (ED) for odditional requirements
regarding the installgtion of ground boxes/bottery boxes, conduit, and

Drilled Shatft
Foundotion or

cobinets.

18" min.

RC ~ ] DETAIL C

16. Unless otherwise shown on the plans or recommended by the monufacturer, use Screw-In Type 'Il i
the following toble to determine the wire size from cobinet to beacons. Anchor Foundation I e m——
tSee Note 4) — \ L g oy
Distance from Cobinet Minimum Required Haordwore to ottach Min. 1° Schedule ki
1o Beacons (ft.} Wire Size (AWG) 8 in. (Sch., 40 baose - 4 Eo. 40 PVC to cabinet b See Detoil C
0_- 35 814 Pipe Shaft DT0. 1" X 4" Grade 5 See note 18) Include when 9" Gravel
35 - 60 ®2 Corriage Bolts plons require £i11
60 - 100 810 n . botteries to —Cable
13" Dia. Heli Butt-Wro H
3700 =8 (3/8" Plote) =z, Ground—e— { be instal led Ciamp
[-‘ - - in battery Conduit
17. Unless otherwise shown on the plans, pole shaft shall be one plece, Schadule ground box. Hub

40 Aluminum pipe, ASTM B429 or B221 (Allay 6061-T6 only). Aluminum conduit Conduit

will not develop the necessory strength and will not be ol lowed.

18, Orient solor ponel for optimum exposure to suntight (foce to the south), Prior
to installotion, check tha locotion to ensure there is no overhead obstruction

DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED

that would block the solor panel from receiving full sunlignt. Unleas specified
| alsewhere, mount o minimum of 14’ above grade.

OUT OF CLEAR ZONE ON TIMBER POLE DETAIL D

19. Ensure height of conduit is below top of onchor bolts,

=" opanmrle
rations
”Msl

— — . | I Texas Depariment of Transportation s‘:and:fd
inssiores S : insuiares SOLAR POWERED ROADSIDE
Insutates . / Insutates
S e i all __ J=C ] (W= FLASHING BEACON ASSEMBLY
Gorr [y e é/ Covinet | | | DETAILS (TIMBER)
o eckonoy bane - I - o SPRFBA (2) -13

—————————————— NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS CIEST T R R R
| NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW e e peul e TR
-« =-' 313 I Disy CountY ) sﬁﬂ_ln.
Ch ou | wamsissie ]




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

GENERAL_NOTES:

1. Detaile show a typicol warning sign with two flashing beocon heads, other
orrongements ore possible. When only one beacon is required, install the
upper beacon.

12" LED Beocon
w/ Visor

2. See Item 685, “Roodside Floshing Beacon Assemblies” for further requirements.

-0

3. See SMD stondord sheets for laterol ond vertical clearances ond sign mounting SIGN {See Note 3)
detaila. Install signs as shown on the sign loyout sheets.

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

Solor Ponel
(See note 17}

No worronty of any

Pull conductors to remove slack in
~ run between cabinet and ground box.
Claomp cable ot conduit end in ground

5. When used, provide Screw-In Type Anchor Foundotions as shown on TxDOT's box ond in cobinet at entry os shown.

Moterial Producer List (MPL) in the file “Highway Troffic Signala”.

Use CGB type
cannector where DE TAIL A

cable enters pole.

6. Provide cleocrance gs shown obove the sidewalk or pavement grode at the edge
of the rood. When g bottom beacon 1s not used, mount the bottom of the sign

at leost T ft. above the sidewalk or povement grade ot the edge of the rood.

ng Proctice Act",

7. Use materiols specificolly designed for attaching cobinets, beacon heads,
solaor ponels, etc., to poles.

Bushing
with
grommet

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

8. Conduit in foundation ond within 6 in, of foundotion is subsidiary to the
Item 685, "Roadside Floshing Beocon Assembljes.

-— 127 LED Beocon

9. Per monufacturer’'s recommendations, engoge all threads on the pedestal pole w/ Visor

baose ond pipe uniess the pipe is fully seated into base. In high winds, use
a pole ?nd bose collor ossembly to odd strength ond prevent loosening on
connection,

TxDOT assumes no responsibility for the conversion

Cable

or co

or

ground box connactor

10. Instoll beccon heads as shown here, o5 shown elsawhere on the plons, or as
directed. Use hordware specifically designed for mounting beocon heads on
polaes.

le——4 1/2 * outer dio.
cast Aluminum plpe
(See note 16) —Cabinet for Flasher

Controller / Solor

Control Unit / Botteries

1

. Inatoll the cobtle clomp in the bottom third of the back of the cobinet.
See Detail A.

12. Provide single pole non-fused watertight breokawoy electrical connectors for

(when required)dount
frangible pedestal pole boses, s shown on TxDOT'& MPL in the file "Roodwoy ] bottom of cobinet 3' min. DETAIL B

I1lumingtion ond Electrical Supplies”. Approved models are |isted under

Item 685. For ungrounded {hot) conguctors, install o breokaway connector with
a dummy fuse (8luwgl. For grounded (neutral) conductors, instoll o breckawoy
gonnecfor ?Hh o white colored marking and o permonently instal led dummy

use {slug).

cbove grade.
Frongible

Pedastqgl N
Pole Bose

(See note 9} I

7*-0* Min, (See note 6)

. e 18 . " See Detail & round Box
ee note Hordwore to Attoch . o -

it 8ose - 4 Ea. See Detoil C (Type-Battery — Bottery
1" X 4° Grode 5 Box with cover
Corriage Bolts apron} (See |- Battery

. Breokowoy
13. Instoll the batteries in o battery box. Place the botteries on o 3/16" thick Electrical

plastic sheet and connect together. Ploce a plastic cover (bottery bell jor) Connectors /1:

T'=0" Min. (See Note 6)

over the top of eoch bottery ond secure the battery bell jor to the battery {See Note 12
with a strop. The batteries, bell jars, strops and 3/16 " plastic sheet ore and getol1)
subsidiagry to the Item 685, "Roodside Floshing Beacon Assemblies.” When

required, install botteries in the flosher cabinet, Wire botteries according

[Flush (0, +1/2%)
to manufacturers recommendations, Provide the number of batteries os required Yo/ B b A
by the monufacturer, Drilled Shaoft

. 18" min.
14. See stondord sheet Electricol Details (ED) for odditional requirements Foundation or m:'l

See Detali B

15°

Strap

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

kind is mode by TxDOT for ony purpose whotsoever. b r
of this stonderd to other formots or for inCorrect results or gdamoges resulting from its use,

DISCLAIMER:

Ve
i the installati ++ inets. Screw-In Type ]
regording the installaotion of ground boxes/bottery boxes, conduit, and cabinets anchor Foundotion ; 1]

15, Unless otherwise shown on the plans or recomnended by the monufacturer, use (See Note 4)-———w

Include when

the following table to determine the wire size from cabinet to beocons. Harawore to ottoch H
plons require

base 4' a Eo. 5
1 X 47 Grade
- — - . (Sch. 4
Distance from Cabinet Minimum Required g”i)r; Shggf Digz—- Corriage Bolte
to Beocons (f+,} Wire Size (AWG) Min. 1" Schedule

0 - 35 L 13~ Dia. Hell 40 PYC to cabinet
35 - 60 TF- (3/8" Plofelx_""" {5ee note 15)

r- r .
80 - 100 (1] —H"‘ 13* Dia. Helix

n
Conduit Opening J l
ide

2% W
botteries to

%
{both aidea)—/
be instalied

8 in. (Sch. 40} in bottery
Pipe Shoft Dio.— ground box.

5'-0°

DETAIL C

9" Grovel
fin

- -
> 100 8 {3/8" Plate) ——=-=

et

16. Uniess otherwise shown on the plansg, pole shaft shall be one piece, Schedule
40 Aluminum pipe, ASTM B429 or 8221 {(Altoy 6061-T6 only). Aluminum condult
will not develop the necessary strength ond will not be al lowed.

17, Orient solor ponel for optimum exposure to suntight (foce to the south), Prior

1ot woui3"Dlock ha-Solor panei fron rege(ving Tull suniighy. Usiess spectf 60 DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED
' - OUT OF CLEAR ZONE ON SEPARATE ALUMINUM POLE ASSEMBLY

18. Ensure height of conduit is below top of anchor bolts,

=t PRt
ralians
5‘%’0

l Toxas Department of Transportation sg,,.da:'d

Line Side
Insuloted

Load Side

irets i i (orarecs SOLAR POWERED ROADSIDE
\///] | /)] a” =[] == FLASHING BEACON ASSEMBLY
rom [/ : :
1 |
|

Battery
Box

Coniner DETAILS (ALUMINUM)
(/ abine | |

] LINE | LOAD | SPRFBA(3)-13

Breokoway Bose —

FILEY spb3-13, dgn o TxDOT [ew: TxDOT [om TxDOT [ TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS ©101_uoy 2003 cou Jueer] oo i
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DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

m'.g
€3 LOOP WIRE
..8.52 %" MIN. CUT FOR LOOP WIRE — TYP I CAL LOOP DETECTOR LAYOUTS SEE (TWISTED-
6 O PAVEMENT SURFACE {AS SPECIFIED IN PLANS} PLAN SEE
5 LAYOUT NOTE 2)
& o T B TR gkl
Ly " 4 R (TWISTED-
Bee MIN, SESE‘;:’?:E SEE . LENGTH (AS PER PLANS)
o %~ FOAM BACKER ROD NOTE 2)
23 {AS DIRECTED BY ENGINEER) 5" I » N ,I
et PLACED IN 4= SECTIONS FOR 7= MAX LOOP WIRE
tae EVERY 12° OF SAWCUT QVERRUN 7" MAX. {TWISTED-
"§8 Wat - 2mw| i ffgniiin OVERRUN SEE
s8s NO. 14 A.W.G, LOOP WIRE SEE CORNER NOTE 2)
:85 DETAIL
™
283 — SEE NOTE 4 '”2-
0o 4' LENGTH 7" MAX,
?55 OVERRUN
b
i‘o’{’ LOOP SAW CUT CROSS-SECTION LANE LINES & DIAMETER
b= -
298 » SAWCUTS IN BRIOGE DECKS ARE TYPICALLY 1= DEPTH MAXIMUM X avEnm
u.’_‘\s SAWCUTS IN BRIDGE DECKS AND ACROSS EXPANSION JOINTS v HEXIGON
8 -2 SHALL BE AS APPROVED BY ENGINEER 5" A L4
oo
:'-'g';
- GENERAL NOTES:
2 3‘5 A LENGTH (AS PER PLANS) —>
> - I. The povement cut is to be mode with O concrete sow
o S -
ng* SEAL ING SSEE‘:']_ ﬁ?cne:"g:,oﬂ'{;' 7" MAX, 7° MAX, &° to neat Iines ond lcose material removed. The cut
gzg CROUND  COMPOUND OVERRUN OVERRUN shoil be ﬂe:;l ond dry when the wire ond sealing
- 80X Gospound oced.
127 MIN, T AR 2. Loop wire sholl be 14 AWG Stronded Type XHHW. Wire
8€§ WIRE RECTANGUL CIRCULAR from the 100p to the ground box shall be twisted o
20 'li l minimam of 5 turns per foot. No splices shall be
vbo B ST F permitted in the locop or in the run to the ground box.
g»; Y 16~ \//@/// T LOOP WIRE 3, The home run coble from the pull box to the controller
- :
o . Ny F R F P (TWISTED- shall be 1W5A 50-2 shielded coble and sholl be
,% % N %\// ACE OF CURB OR EDGE OF PAVEMENT — SEE LOOP WiRE soldered to the loop wire. The solder joints shall be
o= ; S W ~ N NOTE 2} FACE OF CURB OR EDGE OF PAVEMENT —, o (TWISTED- sealed with Scotchcost or other method occeptoble
oy el LA x iy A o SEE PLAN LAYOUT Ay SEE to the Engineer. The shield shal| be grounded only
583 \ coe / R \. PP S W N " 4., N i( LENGTH tAS PER PLANS) % NOTE 2) at the oon:rol I:rAend. |:OOD Ml'? rmxﬁﬁle ghall be
1113 Note i DRILLED 0 T h— LENGTH (AS PER PLANS) —3i 4, IT? mlwml in“ft\:h;vl:d::'t swol1 be seated by
§_g; SHIELDED 3 1 Pch FIT 15 CONDUIT BASE ful ly encopsuloting it in a sealont acceptable to the
228 LEIAND-C 1& Dcuaiaru.z CoNDul APPROX. 450 po Enqimersuo. Sea|ing compound shall be in occordonce with
=2 DMs .
Eza FII.:N‘I;:IEIDE PLAN )\ 5. The loop locotion, confirguration ond number of turns
2 A OF CONDUIT wiDTH e VARTABLE LAYOUT 7° MAX. shalt be as indicoted on the plons or os directed by
' the Engineer.
¥ I WITH LOOP SEALANT 6 T TURNS TP T wiom OVERRUN ng
é 6 Recommended Number of Turns for Loop Detectors
] LooP
& | TYPICAL LEAD IN CONFIGURATION (WITHOUT CURBING) <« Jeecrion " PERIETER  WABER  APPROKIUATE LOO
OF TRAFFIC 127 NIN, SIZE (FT.] OF TURNS  S1ZES INCLUDED
24 or less Jor d 5 x5, & x b
25" - 110’ 2ord B x 10", & x 45'
POWER HEADER QUADRAPOLE 110" or More 1or2 6 x50 or Longer
6. A seporote saw cut shall be mode from each loop to the
A 4" MIN. OR AS edge of pavement or os specified by the Engineer.
GROUND SEAL ING SPECIFIED BY 7. Splices betwgen the 100D leod-in coble and 100D
8oOX COUF!-OUND ENGINEER detector sholl be mode only in the ground box near the
loop it fs serving.
< SEAL CONDUIT WITH TYP I CAL CORNER DETA I LS 8. Circular loops moy use prewound |cops encased in
SEAL ING COMPOUND ‘\ continuous pve tubing. Sowcut width may be odjusted to
TO accommodate tubing.
SAWCUT GROUND 9. The lead-in wire in the circutor loop shall be coiled
BOX at the 3 inch drilled corner to reduce bending stress.
10.Loop duct may be used as specified by Engineer,
For additiohnal informotion refer to "Texos Traffic
Signol Detector™ monuol, TTI Report 1163-1.
CERCULAR LOOP Texas Deportment of Transportation
DRILLED CORNER DETAIL Troffic Operations Divlsion
SHIELDED 3
1" PVC
LEAD-IN CABLE DRILLED TO
IN CONDUIT CONDUET g7 1= conpult INSTALLATION DETAILS
& APPROX, 45°
ANGLE
FILL INSIDE RECTANGULAR & HEXIGON LOOP LD (l ) _03
OF CONDUIT SAWCUT CORNER DETAIL 1
WITH LOOP SEALANT l;'ﬁ I @ Ta007 Decerber 1938 [om veoor _[ews vavor [om troor [ 1aoor
L - X " K1 Txi 1 Txl
24- DIAVETER Siw BLAGE RECTANGULAR & HEXIGON LOOP (ALT.) I 2 C) womr__
sa]  TYPICAL LEAD IN CONFIGURATION (WITH CURBING) AR B, MEXIGON LOC o3 s 0] oo | e
- oist COUNTY SHEET NO.
T9A




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

45 MPH ( A=175", B=115" ) 50 MPH ( A=220", B=130" )

31
hég_i; To Traoffic Signal Pole
reg ! 2" PVC Ground Box (Typ.}

33 -

e ~ S
253 -‘

-8 I
§‘2: 1 (l Y \ A W:) 3 B 5 B 1 GENERAL NOTES:
32? I wl\ wr / 6°x & Loop (4 Turns} Loops ¥ and 2 shal | be connected to the control ler
el 2 i 6'x 0 Loop (2 Turns) b 4 b 6 » cabinet Dy meons of the same loop leod-in {2/C ®14 ANG).
EEE $100 bor L= — va ‘-»v — \\ —— = — Loops 3 thru 6 shall be connected to the control ler
» . cabinet b f ot i leod-in {2/C =14 AWG),
85' 9 r\s x B0* Loop (2 Turns) 6'x 6" Loop (3 Turns) 6'x 6 Loop {3 Turns) et by meons of fhe same foop feodin "
§3§ — — — —— — — Loops 7 and B shol ] be connected to the controller
__._: cobinet by meons of the same loop leod-in {2/C =14 AWG).
.?.‘3@ 55 MPH ( A=225", B=95" ) 60 MPH ( A=275', B=100" ) Loop 9 snal) be camected to the control e cabinet
- f _ ! - ’ _ F] 0 =in N
g\g_; 65 MPH ( A=320', B=110" ) 70 MPH ( A=350", B=125" ) $hol | De p1oced only when @ left turn lone exists.
L
’i‘éh To Troffic Signal Pole
géé " vy, —~ ; il Ground Box {Typ,)
-

Lh&- e e — —— e e o —

ghi o=
=5 Ik
i | 7\ A, \D: B ,

3 N\

::g 2 £'x 40' Loop 2 Turns) a 6
En: Stop Bor — 1 —— ‘\, — LY \\
":g.f 9 — r\_ﬁ" 60" Loop (2 Tu:l &'x 6 Loop (3 TWM'_ &% 6 Log.;ﬂhrnsl L L

-0 == —

=

25
B 35 MPH ( A=9%0', B=100" ) 40 MPH ( A=110"', B=130" )
¥
2
(=]

To Troffic Signal Pote
“ PvC Ground Box {Typ.)

Stop Bor — ]

)6 60" Low (2 Turns) 6'x 6 Loop (3 Turns)

30 MPH
r’ Texas Department of Transportation
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1.

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

The Barricade and Construction Standord Sheets (BC sheets) are intended
to show typical exomples for placement of temporary traffic control

WORKER SAFETY NOTES:

Workers on foot who are exposed to troffic or to construction equipment
within the right-of-way sholl weor high-visibility saofety apporel meeting
the requirements of ISEA "Americon Naotional Stondard for High-Visibility

devices, construction povement markings, and typicol work zone signs.
The information contained in these sheets meet or exceed the requirements
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD).

Apparel, " or equivalent revisions, and labeled os ANSI 107-2004 standard
performance for Closs 2 or 3 risk exposure. Class 3 garments should be
considered for high traffic volume work areas or night time work.

2. The development and design of the Traffic Control Plaon (TCP)is the
responsibility of the Engineer.

No warronty of ony

2. Except in emergency situations, flagger stotions shall be illuminoted
when flogging is used at night.

3. The Contractor moy propose changes to the TCP that ore signed ond sealed
by o licensed professional engineer for approval. The Engineer may develop,

sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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 1.
control devices os shown in the plans. The Contractor moy not move or change
the opproximgte location of ony device without the opproval of the Engineer.

Work zone troffic control devices shall be compliont with the Monual for

5. Geometric design of lane shifts ond detours should, when possible, meet the 2. ;
9 ' o ! Assessing safety Hordwore (MASH).

applicable design criteria contained in monuals such as the Americon
Association of Stote Highwoy and Tronsportotion Officials (AASHTO),

"A Policy on Geometric Design of Highwoys ond Streets,” the TxDOT "Roodway
Design Monual" or engineering judgment,

TxDOT ossumes no responsibility for the conversion

of this stondard to other formats or for incorrect results or domages resulting from [+s use.

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. I[f the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shal!l be
revised to show appropriote work zone distance.

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
hitp://imwww.txdot.gov

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCOD)
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)
ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL OEVICES (TMUTCD)
TRAFFIC ENGINEERING STANDARD SHEETS

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

8. All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texos," lotest edition. Sign details
not shown in this manual shall be shown in the plons or the Engineer shall
provide a detail to the Controctor before the sign is monufactured.

s mode by TxDOT for ony purpose whotsoever,

The use of this stondord is governed Dy the “Texos Engineering Proctice Act®,

9. The temporory troffic control devices shown in the 1llustrations of the
BC sheets are examples. As necessary, the Engineer will determine the most
appropriate traffic control devices to be used.

DISCLAIMER:

ki

10. Where highway construction or maintenance work is being undertoken, other
thon mobile operotions os defined by the Texas Monual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER ond 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 sholl be erected ot or neor the CSJ
limits, For mobile operotions, CSJ 1imit signs are not required.

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

12. The Engineer haos the final decision on the location of all troffic control

devices, §E§FT 1 OF 12

=t Teme

13. Inactive equipment ond work vehicles, including workers’ privote vehicles
I Texas Department of Transportation Standard

must be parked away from trove! lanes. They should be as close to the

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE be-21.agn osr TxDOT Jees TxDOTJows TxDOT Jexi TxDOF

€ TA00T Movember 2002 cont sect 08 HiGHIAY
oo 4-03 1_1‘;““’“ 6429 [ 10 001 1-610, etc.
[r] 9-01 B-14 Dest COUNTY SHEET MO,
ac 5-10  5-21 oy WIRR]S, etc, Z

L]
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TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING>*®
T- INTERSECTION e
ROAD WORK * %G20-9TP
<= HEXT X WILES ZOHE SPACING
END . MEXT X MILES & TRAFFIC SI1ZE
. ROAD WORK [0ptional * %R20-5T | FINES
8 C20-23F see Note / G20-101 DOUBLE Sign Posted| SignA\
tionagl
. g ¥ ¥ R20-SaTP| o ROAD WORK Number cOnvggoéo ¢ Epr:::::oy/ Speed | Spacing
»E | | 9 O END <= HEXT X MILES or Series Y "X
gog . . A " - > - # ¥ ¥%G20-207 | WORK Z0WE 620-1bTL Foet
P ] Al 4
: 25 CROSSROAD % cwao MPH | (Apprx. )
b ) X X ° X < — ! ! Cwel 30 120
zo"‘E I + 4 INTERSECTED V Block - City 1000° -1500° - Hwy cw2?2 48" x 48" | 48" x 48"
rt ] b ROADWAY . 1000' -1500° - Hwy = 1 Block - City cw23 35 160
.;.E'; ke e + cw2s 40 240
G- & ROAD WORK \ » Y P
o7 < JEXT 1 VILES ROAD WORK S 320
823 REXT X WILES 5 5 620-10TRY ygx7 ¥ WILES <> - csd |0 Cw1, cwz, . . 50 200
:gg 620-TeT —(optianol ROAD TR min. £ Limit WORX ZOE | Gog.207 % % CW7, CWB, | 367 x 36" | 48" x 48 55 5002
83 see Hote G202 FF BEGIN oust [T CWo, CW11,
&‘84 fona® % % G20-91P mg s ity Bt cuie £9 800
3 - a 2
g -.E 1t May be mounted on back of "ROAD WORK AHEAD® (CW20-1D} sign with opproval of Engineer. TRAFFIC 620-6T -] /' CW3, Cwd, 65 700
(See note 2 below ¥* % R20-57 { FINES sttt " “ N “ 70 800 ¢
5 DOUBLE e CWS, Cwe, 48" x 48 48" x 48
8. 1. The typical minimum signing on a crossrood opprooch should be o “ROAD WORK AHEAD® (CW20-1DIsign ond o cwe-3, 75 900 ?
2ce (620-2) "END ROAD WORK® sign, uniess noted otherwise in plons. * % R20-50TP| wie l l CWI0, CWi2 80 10007
¥ 2. The Engineer moy use the reduced size 36° x 36" ROAD WORK AHEAD (CW20-10) sign mounted bock to bock
oFe with the reduced size 36° x 18° "END ROAD WORK" (G20-2) sign on low volume crossroods (see Note 4 under / * *
s . “Typical Construction Worning Sign Size ond Spocing”). See the "Stondard Highway Sign Designs for
. Texas®™ monuol for sign details. The Engineer maoy omit the advonce warning aigns on low volume . . . .. .
2§§ crossroods, The Engineer will determing whether o rood is low volume as per TWUTCD Port 5. This €S5J LIMITS AT T-INTERSECTION ¥ For typicol sign spocings on divided highwoys, expressways and freeways,
‘.§b informotion shai | be shown in the plons. sge Port 6 of the ~Texos Monuol on Uniform Troffic Control Davices”
;',_,g 3. Bosed on existing field conditions, the Engineer/[nspector moy require additional signs such as FLAGGER 1. The Engineer will determine the types ond locotion of any odditionol traffic control devices, (TMJTCD} typicol opplicotion diograms or TCP Stondard Sheets.
g AHEAD, LOOSE GRAVEL, or other oppropriote signs. When additionol signs ore required, these signs will such 05 0 flogger ond accompanying signs, or other signs, thot should be used when work is .
g § be considersd part of the minimum requirements. The Engineer/Inspector will determine the proper being performed of or near on intersection, I\ Minimm distonce from work areo to first Advonce Worning sion neorest the
¥ tocation ond spacing of any sign not shown on the BC sheets, Troffic Controd Plon sheets or the Work wrk orea and/or distance between eoch odditicnal sign,
’Sb Zone Standord Sheets. 2. If construction closes the rood at o T-intersection, the Controctor shall ploce the "CONTRACTOR
32.‘; 4, The “ROAD WORK NEXT X MILES"(G20-1aTisign shall be required at high volume crossroads to odvise NAME" {G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also}. GENERAL NOTES
nag motorists of the fength of construction in either direction from the intersection, The Enginear The “ROAD WORK NEXT X MILES™ left orrow(G20-10TL) and "ROAD WORK NEXT X MILES® right orrow 1 ize 8} nece
Ugb will determine whether o roodwoy is considered high votume. (G20-10TR) " 8igns shall be reploced by the detour signing colled for in the plans, + Special or lorger size signs may be used os ssory.
- 5. Additionol froffig oomrgl clevicea_; moy be shown almre in.the plons for higher volume crossrocds. 2. Distonce between signs should be increased os required to have 1500 feet
bi 6. Wmen work ocours in the intersection orea, oppropriote troffic control devices, as shown elsewhere in advonce warning.
‘5:‘6 the plons or as determined by the Engineer/Inspector, shali be in ploce.
w20 ), Distonce between signs should be increosed os required to have 1/2 nile
- K- H
5.;“ WORK AREAS IN MULTIPLE LOCATIONS WITHIN €SJ LINMITS SII.I’LE LAYOUT OF SIGNING /F\OR WORK BEGINNING Aj‘ THE €SJ LIMITS or more Qdvonce worning.
gﬁg - ¥* %620-9TP 4, 36 x 36" "ROAD WORK AHEAD" (CW20-10)8igns moy be used on low volume
& §§* STAY ALERT crossroads ot mo.ﬁiscreﬁol:l of the Engineer os per TMUTCD Port 5, See
R TR OBEY Note 2 under “Typical Locotion of Crossrood Signs®,
Sgen 2 3 G20-5T Jﬁg‘%‘n‘m 3 % % R20-51 WARRING
JECE XT X MILES SIGNS 5. Only dignond shaped warning sign sizes ore indicated.
woc WA - STATE LAW
8 %% Ci-4R ® %020-6T| MCR J % R20-5aTP TALW OR TEXT LATER 6. See Bign size listing in "TMUTCO", Sign Appendix or the “Stondord Highway
u;::‘m Geo-10T % R20-3T% % Sign Designs for Texas™ monual for complete 1ist of avalloble sign design
3 )..(-)5 cW3-1P Type 3 Borricade or - x X Eizes.
chonel (zing devices \ \ L e ™
asaaa YV, P Ll 4 4 4 L] 4 []
/ & LEGEND
g —_— _— —_— — —_— —_— e — Type 3 Borricade

© 0O | Chonnelizing Devices

=
T T
= e ) > S Timine ot D 3 —
. il : ot Soe 7 :
R2-1| LIMIT WORK IONE [con- 20T 3¢ % S

A

Chamnel izing “esd Limit < line should
Devices " e coor dinate 00 X X See Typicol Construction
When extended distances occur between minimal work spoces, the Engineer/Inspector should ensure additional ROAD WORK with sign Worning Sign Size and
“ROAD WORK AHEAD™ (CW20-1D)signs ore ploced in odvonce of these work areos to remind drivers they are still 620-2 % % locot ion NOTES X Spocing chart or the
within the project limits. See the opplicoble TCP sheets for exact locotion ond spocing of signs and TMUTCD for sign
chonne| izing devices. The Contractor shall determine the appropriate distance spocing requirements.
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE C€SJ LIMITS BEGIN to be placed on the G20-1 series signs ond "BEGIN ROAD
. N WORK WORK NEXT X MILES™ (G20-5T)sign for eoch specific project. SHEET 2 OF 12
r » ¥ %620-91P | 7ouF STAY ALERT This distonce sholl replace the "X" and shall be rounded — =
BEGIN SPEED OBEY to the neorest whole mile with the opproval of the Engineer, 5” Traffic
% %020-57| TDAD WORK') |1, 0y TRAFF LC WARNING No decimals shall be used, Safety
C'EgéED P ".:‘ LES ¥ 96R20-57 | FINES SIGHS I Texas Department of Transportation Dhvision,
R11-2 — X X DOUBLE ok on ot | | STATE Law O The "BEGIN WORK ZONE™ (G20-9TP} ond “END WORK ZONE™ (620-2bT)
om-g  Jyped % ¥620-6T o ¥ % R20-5aTP _.%. shall be used as shown on the sanple loyout when advance
<: Barricode or  CE13-1p )."(')5 = | 2 === l;fg;m' 8igns are required outside the CSJ Limits, They inform the
channe | izing motorist of entering or leaving a part of the work zone
devices \ . . \ . lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT |°N

N " 3 3 A . if workers are present, PROJEC'I' L Iul 'l'

. X
/ [ 4 4

i *% CSJ )imit signing is required for highwoy construction ond
|

LN,

4 // L]
| < maintencnce work, with the exception of mobile operotions.
_— —_— — _— _— —_— —_— —_ —_— e _— Area for plaocement of “ROAD WORK AHEAD™ (Cw20-1D)sign
I ‘F\ 0 : BC(2)-21
V4

g:?;helizino €SJ Limit > and other signs or devices as called for on the Troffic
g ices Control Plon. FILES be-21. dgn v TAD0T [ens TxDOT[ow Tx0OT [exs TuDOT
WORK 5,' NG h;,.\ 5';511':,? Rzl 00 Controctor will inatall a regulatory speed |imit sign at © 1007 Novenber 2002 Cont Jeect i sy
] SFACE ROAD WORK - mi“gu [ the end of the work zone. s 629110 ool 1-610, etc.
= ;,I T X X G20-20T % ¥ 9-07 B-14 o1st oY SwET o,
== ¥* 3% 1-13 5-21 HOU HARRIS, etc. 43

T T
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Work zone speed limits sholl be regulotory, established in occordonce with the “Procedures for Establishing Speed Zones, "
§‘§ ond approved by the Texos Tronsportation Commission, or by City Ordinonce when within [ncorporated City Limits.
o
LR L ] [ ] L] L]
os Reduced speeds should only be posted in the vicinit
85| [ won f work activity and not throughout the enti ject sioring srom to
] 1
T I bretid o8y of work activity and no roughou e entire project. Shoning o o .
L= See BC(2) for Regulaotory work zone speed signs (R2-1) shall be removed See BC(2} for LIMITS
235 odditional advance . . odditional odvance
»E signing. or covered during periods when they are not needed. signing.
338
8.;: I I o T
253 -
8s, e R JI_
a D) AVRURULURR LR LR RGN L
8 b I b \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\b b b b
-0
N
332 See General See Generol
ule = (750° - 1500") Note 4 See General Note 4 750" - 15007) Nota 4
g3 < S > < S >
M- 4
¥ ’V A \
g§t =5 ;‘gz‘e‘ 620-50P
8 LIMIT WORK | c20-scp SPEED <FEED
p2c ZONE SPEED LIMIT WORK WORK LIMIT
ggb 70 R SPEED AL 70 ZONE | 620-50p ZONE | 620-50°
g LIMIT 6 O R2-1 SPEED SPEED I O R2-1
Egb 60 R2-1 LIMIT LIMIT
o R2-1 R2-1
BEE o0 o0
°5~
fs5| GUIDANCE FOR USE:
= =
Ge= 0
280 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
£ v
*
"6“§ This type of work zone speed limit should be included on the design of 1. Requlatory work zone speed ti;pifs should be used only for sections of construction
§§g: the traffic control plans when restricted geometrics with o lower design projects where speed control is of major importonce.
Sgee spe?d are prgsenf in ﬂ::e work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at @ 7 foot minimum
g'—?f a higher design speed is not feasible. mounting height.
- e
o xo . v . -
Long/ Intermediate Term Work Zone Speed Limit signs, when opproved s described 3. ?peed zgne.anm:, areflllusﬂ;ofed for one direction of trovel ond gre normal ly posted
above, should be posted and visible to the motorist when work octivity is present, or each direction of frovel.
Work activity moy oisc be defined os a chonge in the roodwoy thot requires 4. Frequency of work zone speed |imit Signs should bes
o reduced speed for motorists to sofely negotiote the work oreo, including: 40 mph and greater 0.2 to 2 miles
Q) rough road or domaged povement surface 35 mph ond less 0.2 to 1 mile
b) substontial olteration of roodway geometrics (diversions) )
c) construction detours 5. Regulotory speed limit signs sholl hove block legend ond border on o white reflective
d) gr.'ade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily opparent to the driver L 6. Fabrication, erection and maintenonce of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long 0s ony of these conditions exist, the work zone speed limit signs "WORK ZONE" (G20-50P) plaque ond the "SPEED LIMIT"(R2-1)signs shall not be poid for
shouid remain in ploce. directly, but shall be considered subsidiory to Item 502,
1. Turning signs from view, loying signs over or down will not be ollowed, unless o5
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 moy help reduce troffic speeds include but ore not Iimited tos SHEET 3 OF 12
the troffic control plons when workers or equipment are not behind concrete A. Law enforcement. - Traffic
barrier, when work activity is within 10 feet of the traveled way or octually B. Flogger stationed next to sign. 5 DSaM;‘eg”
in the traveled woy. €. Portoble changeoble messoge sign (PCNS). I Toxas Department of Transportation Standard
e . D. Low-power (drone) rador fransmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs
motorists only whem work activity s present. When work octivity is not '
present, signs sholl be removed or covered. 9. Speeds shown on detgils above are for illustration only. BARRICADE AND CWSTRUCT lm
{See Removing or Covering on BC(4)), Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L |M| T
10.for more specific guidance concerning the type of work, work zone
conditions ond faci?r[s] ;mocting allowable regulatory construction speed
zone reduction see TxDOT form 81204 in the TxDOT e-form system, BC (3) _21
[ bc-21.dgn ohs TxDOT  Jexs Tx00T [om TxDOT Jen Txp0T
@IKDOI November 2002 cout [secr 08 HIGHNAY
- REVISION 5429 | 10 001 1-610, ete,
‘-"—'"é‘ 9-07 g'_;: [T COUNTT SHEET WD,
A 113 WU HARRTS ot a
L L |
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS
12° min, |

GENERAL NOTES FOR WORK ZOME SIGNS

1. Controctor shall install ang maintgin 8igns in o siroight ond plumb condition ond/or os directed by the Engineer.

2, Wooden sign posts shall be painted white.

3. Borricodes shall NOT be used Gs sign supports.

4. All signs sholl be instolled in gccordonce with the plans or os directed by the Enginesr. Signs shol) be used to reguicte, worn, ond
Quige the traveling public sofely Hhwough the work zone.

5. The Controctor moy furnish either the sign design shown in the plans or in the “Stondord Highway Sign Designs for Texos™ (5HSDI. The
Engineer/Inspector moy require the Controctor to furnish other work zone signs that ore shown in the TMUTCD but moy have been omitted
from the plons. Any voriation in the plons shall be documented by written ogreement between the Engineer ond the Controctor’s
Responsible Person. All changes must be documented in writing before being implemented, This con include documenting the chonges Tn
the Inspector’s TxDOT diory ond hoving both the Inspector ond Contractor inftial ond date the ogreed upon changes.

6. The Controctor sholl furnish sign supports listed in the “Compliont Work Zone Traffic Control Device List” (CWZTCD) for smoll roodsice
signs. Supports for temporory lorge roodside signs sholl meet the requirements detailed on the Temporary Large Roodside Signs (TLRSH
standord shaets. The Controctor shall instoll the sign support in occordonce with the monufocturer’s recormendations, [f there is a question
regording instol lotion procedures, the Controctor shotl furnish the Engineer o copy of the monufacturer’s installotion recommendations so
the Engineer con verify the correct procedures ore being followed.

7. The Contractor 1s responsible for Installing signs on approved supports and replocing signs with domaged or crocked substrotes ond/or

or morred reflective sheeting os directed by the Engineer/Inspector.

8. [ldentificotion morkings may be shown only on the bock of the sign substrate. The moximum height of letters ond/or compony |ogos used

for identification shall be 1 inch,

2
minimum ROAD

from WORK
curb AHEAD

one edge
3
5|

7.0° min.
9,.0° mox, b

H

. 7.0' min.
9.0° mox.

e - |
[y
Faved M — M

No worronty of ony

TxDOT assumea no responsibillty for the conversion

ncorract results or damoges resulting from its use.

Curb

6 or
greater

Trovel lone edge

Travel

*
-
o
L
'8' shoulder shou | der 9. The Controctor shall replace domoged wood posts, New or damoged wood sign poats shall not be aplieed
L RAT [ON ; aa dafined b 3 g ‘e
& JURA R (g8 O 5
¥ Wnhen plocing skid supports on unlevel ground, the | t tengths must be adjusted so the sign cppears straight ond plutb. 1. The types of sign supports, sign m.nhm helmt the size nf sngna. and 'rhe fype of sign Matrofes con vory bosed on the type of
.? v " Objects srgll "67 [ Dm‘mim“ids o8 o lneor{s of leveling. n » P work being pcrforrrud The Engineer is reapmsnbla for selechng the oppropriote size sign for the type of work being performed. The
g Controctor is responsible for ensuring the sign support, sign mounting height ond substrote meets monyfocturer’s recommendations in
3 %% Wnen ploques ore ploced on duol-leg supports, they should be attoched to the upright neorest the travel lane. ;mL:n;“f:'m""s"“mf,'::‘“ “":r:’;:;'fmw:o‘::“o'm:’im""x;e thon 3 oy
Supplemental ploques (odvisory or distance) should not cover the surfoce of + t sign. - - tonary - "
] e 4 o0 he porent sign b. [ntermediate-term stotionory - work that occupies o location more than one doylight period up to 3 days, or nighttime work losting
3 more than one howr.
x c. Short-term stationary - daytime work thot occupies o location for more thon 1 howr in 0 single daylight period.
] -L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attochment to wooden supports d. Short, durgtion - work thot occupies a location up to 1 hour.
* \..; ] shol | not will be by bolts ond nuts e, Mobile - work thot moves continuously or intermitiently (stopping for up to opproximotely 15 minutes.)
23 ORI T protrude or screws. Use TxDOT's or 104 MOUNTIHG 1 LoHT
5‘5 . above sign monufocturer’ s recommended . om of Long-term/[ntermediote-term signs sholl be ot least 7 feet, but not more thon 9 feet, above the paved surfoce, except
= Z E - ' , procedures for attaching sign as shown for supplemental plogues mounted below other signs.
Egé .“m“\l\m“\“um . swsfrofe_s to other types of 2. The bofmn of Short-term/Short Duration signs shall be a minimum of 1 foot obove the povement surfoce but no more thon 2 feet above
§3 TR FFH@ sign supports 3 l.ong % .'.ﬁlmn..mm -term Signs moy be used in lieu of Short-term/Short Durotion signing.
sgb @ [ Support 4, Short-term/Short Duration signs sholl de used only during daylight ond shall be removed ot the end of the workdoy or roised to
23 shall not oppropriote Long-term/ Intermediate sign height.
» E FHNES protrude 5. Regulatory signs shall be mounted ot leost 7 feet, but not more thon 9 feet, above the paved surfoce regardless of work duration.
2 obove sign rl ri
§® B  WORK :
§b§ D(@ LE I Noll)lesoslr:o” NOT 1. The Controctor sholl furnish the sign sizes shown on BC (2} unless otherwise shown in the plons or 08 directed by the Engineer.
—_——— t 1 11 owed. SICN SUBSTRATES
.-
=§3 n&ﬁn 'AH EAID) Eoch sign 1. The Controctor sholl ensure the sign substrote is instolled in occordonce with the monufacturer’s recommendotions for the type of sign
o9 ARE ENT . shall be ottoched support that is being used. The CWITCD 1ists eoch substrate thot con be used on the different types ond models of sign supports,
£-0 Sign supports shall = | AT AV Y . A 2, "Mesh™ type moteriols ore NOT on opproved sign substrote, regardiess of the tightness of the weove,
g extend more thon !““""“‘"‘i‘“,“"‘"‘“"“““‘“““‘“““ i directly to the sign 3. Al wooden individual sign ponels fobricoted from 2 or more pieces sholl have one or more plywood cleot, 1/2° thick by 6° wide,
o g 1/2 way up the support, Multiple fastened to the Dock of the sign ond extending fully ocross the sign. The cleot shal ) be ottoched to the back of the sign using wood
&§g+ bock of the sign A screws that do not penetrote the face of the sign panel. The screws shail be placed on both sides of the splice ond spaced ot 6
yace substrate, signs shall not be centers. Tne Engineer may approve other methods of splicing the sign foce.
[ ] -
Ipne FRONT ELEVATION joined or spliced by BEFLECT L]
E:""Ef Wood, metol or ony means. Wood 1. All signs shall be retrorefiective ond constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-3300
n E. Fiber Reinforced Plostic for rigid signs or DMS-8310 for roll-up signs. The web oddress for DMS specifications is shown on BC(1),
a xo supports shall not be 2. White sheeting, meeting the requirements of OM5-8300 Type A, shall be used for signs with o white bockground.
Splicing embedded perforated aquore metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange bockgrounds.
height will only be ol lowed when the sp!ioe is mode using four bolts, two SIDE ELEVATION by spl icing or
d:ove_md two below the spice point. Splice must be located entirely behind 1. All sign letters ond nutbers shall be ¢leor, ond open rounded type uppercose alphobet Jetters as opproved by the Federal Highwoy
the sign substrate, not neor the bose of the support. Splice insert lengths Wood other meqns. Administrotion (FHWA) ond as published in the “Stondord Highway Sign Design for Texos® monual. Signs, letters ond runbers shall be of
should be ot leost 5 times nominal post size, centered on the splice ond first class workmonship in occordonce with Deportment Stondords ond Specificotions,
of ot leost the same gauge moterial. REMOV NG OR COVERING
1. ¥nen sign messoges moy be confusing or do not opply, the signs shall be removed or completely covered,
STOP/SLOW PADDLES , CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS | & \ooo;term sioticory o Intermdiate st lonry sions Instolled on smore eetol tubing moy be turnad ovey fron troflc 90 deoress ben
1 STO:IISW' ng::‘;’o:,;:;'ﬂ"mﬂ'l'! method *Olgo‘l;:"g:_'m;::c WITHIN THE PROJECT LIMITS intersections where the sign may be seen from opprooching traffic.
N :¥m/$s. pdiistared E:ggo:e::::?ormized u&:d of‘nidﬂ. . Permm?m signs ore used to give notice of troffic lows or re?;.a”m, call 3 mﬂi’n:::::g'o:em skids shall not be turned at 90 degree angles to the roodwoy. These signs should be removed or completely
paad '."'" e attention to conditions thot ore potentially hozardous to traffic operati .
3. STOP/SLOW paddies may be attached to a staff with o minimm ehow route msiw\t;t;ms deaﬂnaf?:ns :,ire;ﬁcm distonces s;rvicesu ;g?:'“ 4., Wnen signs ore covered, the materiol used shall be opoque, Ssuch a8 heavy mil block plastic, or other moterials which will cover the
length of €' to the bottom of the sign. of interest. ond other ¢ aphical :'ecreoﬁonol' ific service 1LOGO). or entire sign foce ond maintain their opaque properties under outomobile headlights at night, without damoging the sign sheeting.
4, Any lights incorporated into the STOP or SLOW poddie foces twol | } " Dru“'u oc'eed the ! BDHk M the ’ S. Burlop shall NOT be used to cover signs,
shall only be a8 specifically described In Section 6E.03 57 rot better riaste Suldoncs o o I;“".mf:ﬁ’m"m‘” zone ""?mw,“'"" 6. Duct tope or other odhesive material shall NOT be offixed to o sign foce.
Hond Signoling Devices in the TWMUTCD, omai'rwfioner oute guidance 03 normolly i a roodeay v 7. $igns ond onchor stubs shall be removed ond holes backfilled upon completion of work,
. SIGN SUPPORT WEIGHTS HEET 4 OF 1
p 2. fhen permanent regulotory or warning au‘ms conflict with ?ork zone conditions, T, Whers sTon supporTs require the use of welghts to keen from furning over, the use SHEE Ol 2
revave or cover the permanent signa until the permonent 3ign messoge moichas of sandbogs with dry, cohesionless sond should be usad. g' Traffic
the roodwoy condition. For details for covering torge guids signs see the 2. The sondbags will be tied shut to keep the sond from spilting ond to malntgln o Safety
24° 24- 15-CD stondord. constant welight I.r Division
., . . . oxas Department of Transportation Standard
3. When existing permonent signs ore noved ond relccated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists ot oll times, . ;0" usesﬂs 5'?; :l:?g?lf; ;sr"?;:;-of 35 165 and ollaxlé of 50 s
a Lot H . P . Sondbags shou i ini i .
Jr_ .[:sf"l'f:","" signs ‘"":° : relocated on ""f,f; g“;?" °“:°°'“; '":r’;‘"'."' be 5. Sandbags shal | be made of a durcble materigl that teors upon vehiculor
insto on t:rc.'lshmri y sea' os showni on andord sheets. signs impoct, Rubber (such as tire inner tubes) shall NOT be used. BARRICADE AND CNSTRUCT |ON
I(—- 24'-——)' |<— 24" sholl meet the required mounting heights shown on the BC Sheets or the SMD 6. Rubber bol losts designed for channelizing devices should not be used for
Stondords. This work should be poid for under the oppropriate pay item for ballast on portoble aign supports. Sign supports desioned ond monufoctured TEMPORARY SIGN NOTES
Lw Y h;c:r'“_ mite “m " wwaﬂlm relocating existing 8igns, with rubber boses moy De used when shown on the CWZTCD 1ist,
. P 7. Somxdbogs shall only be placed olong or 1oid over the base supports of the
e[| 5 | DErmonent signs ore to be removed ond refocated using temporory supports, troffic control device ond shol | ot be suspended bove ground fevel or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT} the Contractor shall use crashworthy Supports as shown on the BC stondord sheets, i
. - ' hung with rope, wire, choins or other fosteners. Sondbogs shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standord sheets or the CWITCD list, The signa ghall meet the required mounting olong the length of the skids to weigh down the sign support.
heights shown on the BC, or the SWD stondord sheets during construction., This work 8. Sondbogs shall NOT be ploced under the skid and shall not be used to level Bc (4) '2]
BACKGROUND RED TYPE B OR € SHEETING should be poid for under the oppropriate pay item for relocoting existing signs. sign supports ploced on slopes. e bo-21. 000 o TA00T |cxr TaDOT [onr TxDOT [cor Tx0OT
BACKGROUND ORANGE TYPE By OR Gy, SHEETING 6. Any sign or traffic control device thot is struck or danged by the Controctor FLAGS ON SIGNS 00T Novemver 2002 comt [sect|_ som WicwmaY
. | |LEGEND % BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment sholl be reploced as scon as possible by the 1. Flogs moy be used to drow attention to worning signs, When used, the flog shall REVISIONS 5429 10 001 1-610, etc.
W Controctor to ensure proper guidance for the motorists. This will be subsidiory be 16 inches squore or lorger ond shal | be ¢:|rcl-n9::;:.:rs f1uorescent red-orosnge in 9-07 8-14 o157 camTe prer
== LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to ltem 502. color. Flogs shall not be allowed t0 cover ony portlon of the sign foce. 713 5-21 WoU HARRT, 7. "
3]
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opposite sides
Qoing in opposite
directions. Minimum
weld, do not

bock i1l puddie,

2.5

=2 %2 x
12 ga.
vpright

% Moximm 24" 2x6 @y Sign
% Moximum Axd 1 e - | |~ axia ofs] &~ Post
21 sq. ft, of :3:? i 256 HH .
‘ / sign foce i / 2:(6\. 27 L 246 E E
3 i
N — i v ~
bg . **::;u 4xd 60" axa  H LA :
§2§ post 12* block block HH desirgble o [#
| od L1
kﬁ: / .ol 34" min. in | optional RE
25_ H | H o Length of skids may Pre strong soils, | reinforcing HE
';"§ Top wood be increasad for minimum 53" min, in | sieeve ——a3|: 34 min. in
SE See 8C14) post odditional stability. : veok soils. | 172" lorger (412 strong s0ils,
=g for sign 24 x 40° Yoo : thon sign 'g"f 55° min, in
o7 30" heignt 24° See BCI4) HE post) x 18 HH weok sofls,
8 §§ requirement  —p— 26 for sign z fd broce Wl?;:r HE anchor st (313
g % height p
8s, | N requirement 3/8" bolts wiruts : than sign :.l;: I‘:«:roer § é
a.s ar 10} I 11 T | = = | t:;_:/?'lqu 1/2° E post) —— ms”m_.: :
g I___J_L - - - . B HE el
Sa screws - .~
§53 | 0" | | 160 | Front x4 block 4xd block o o:r::ou 1 . ' WTIONSEM OPTION 3 ’
'§3a front side Sice irect Embedmen Anchor tAnchor Stub ond Reinforcing Sleevel} WING c""?ﬂE,!E!
S-* PERFORATED SQUARE METAL TUBING L%,‘fe'dw
233 SKID MOUNTED WOOD SIGN SUPPORTS
© m
- E % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS GROUND UNTED SIGN SUPPORTS
2-.-“_ Refer to the (WZTICD ond the monufocturer’s installation procedure for each type sign support.
£ >§ The maximum sign squore footage shall adhere to the monufocturer’s recommendation.
Eg- Two post installgtions con be used for lorger signs.
ggé 16 8q. f1, or Ieag of m? rigid sign WEDGE ANCHORS
§Sb 9 sq. ft. or less- substrote |isted in section L. 2.d of Both steel ond plostic Wedge Anchor Systems os shown
g 1orm extruced the CWITCD, except 5/B° plywood, on the SMD Stondord Sheets may be used 08 temporory
823 thimmat | plastic 172" plywoed 15 ol lowed. sign supports for signs up to 10 squore feet of si
o sion onl face. They may be get in concrete or in sturdy soils
,,E on only If approved by the Engineer. (See web oddress for
58» . ; . “Traffic Engineering Stondard Sheets” on BC{1)).
/8" % 3° gr. 5 bolt
5 Rt
{2 per support) joini
e 2 oo sioort Joining OTHER DESIGNS
'-gg'o_ MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£r g AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
ssg CWITCD LIST. SEE BC{1} FOR WEBSITE LOCATION,
§§g= — 1k AT foot GENERAL NOTES
g B D0 NOT SPLICE) 1374 ° x ) 374 " x 1297 D ¥8 " x 3 ogr. || ). Noils may be used in the ossembly of wooden sign
au-EE thole to hole) 12 go. support supports, but 3/8° bolts with nuts_or B % Y w2t
Z cs |i3/4; qglv. round telescopes into sleeve 1374 x 1374 " x 129 émm must be used on every joint for final
with 5/16° holes {hote to hole} ;
or 1 34" x 1 34" * 12 go. squore 4R
squore tubing 134T x V34 x 52" thole N perforated B rre circre. wxcapt” for Sheci o moterfate noted on the
to hole) 12 ga. square perforated - tubing upright CNZTCO List,
Upright must tubing diogonal broce - ‘
“"5‘;:9:_*:'_ , B 1 - 3. When project is completed, all sign supports ond
provi igh Completel I ded foundotions shall be removed from the project site.
obove pavement 2" x 2" x §59° L ainy This will be idered subsidi [ 502
1347 x 1 347 x 32° thole . thole 1o hotel oround tubing i cang! sldlary 1o {tem 302.
to hole) 12 Qo. sauare perforated 1| = 12 go. perforoted
tubing cross broce sl @ IRt 2 x 2 x 8° .. . I
tubing skid x x % See BLUA) for definition of "Work Duration.
thole to hole}
3/8° X 4-1/2 ¢r. 12 go. squore %% Wood 8ign posts MUST be one plece. Splicing will
5 BOLT (TYP,} . C— perforated NOT be allowed. Posts shall be painted white.
. H . [ tubing sleeve
o > N | = | welded to skid [ See the CNZTCD for the type of slign substrate
ey~ bino cfn;ge 9 g I | thot con be used for eoch approved 8ign support.
—_— motch sidesiope ;
36 SHEET 5 OF 12

=t Satety
Safety
I Texas Department of Transportation 5%",’,‘:,’:,’:,

BARRICADE AND CONSTRUCTION
TYPICAL SIGN SUPPORT

weld weld storts here 2" | [freeessvsetnvesscssns]
et wid I
" SINGLE LEG BasE 2 BC(5) -21
Side View Fne be-2i.dgn bws 15007 ek Tx00T[om 00T [cns Tx00T
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o ——Tem s Trinoms
52 * LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS s o

]
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WAEN NOT IN USE, REMOVE THE PCWS FROM THE RIGHT-OF-WAY OR PLACE THE PCHS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . .o
{The Engineer may opprove other messages not specifically covered here,)
PORTABLE CHANGEABLE MESSAGE SIGNS
zg 1. The Engineer/Inspector shall opprove oll messoges used on portoble . . R Ph 2_ P . | C + L . +
52 changecble messoge signs (PCMS), Phase 1: Condition Lists ase 2: Possible Componen ISTS
55 2. llgssooes on PCMS should contain no more ihor:n § words (about fou_' 10_
»E .2y s ora ogor le nof Including sifie yords fuch a8 "0, Rocl/Léhe/Ram C| List . . Action to Take/Effect on Travel Location Worning * % Advance
- v . . . . . .
§;§ 3. Messoges an?uld consist of o single phase, or two phoses fhoff \ Ood/Lane/Ramp Llosure Lis Other Condition List List List List Notice List
5 - 1 N
pee met5008 Shoutdl cormvey o sTrgre tount. g most o uncer ero0d by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
35'_ itsalf, CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
:§ 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. -
.“;E? 5. Always use the route or i'“e""“f designotion (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX [MUM APR XX-
Tos ¢ ;:20':'*:0*“: m a:":: ;egf';;"ﬂ to g&m# L1 stould be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED %X
3 . ' attonary T CROSSING XX MPH X PM-X AM
}_lﬁg ﬁmiﬂfﬂ‘l.:l T faet cbove the roodwoy, where possible AT SH XXX XXX FT XXXX FT X EXITS RD EXI
+a0 N "
gal 7. The messoge term “WEEKEND® should De used onty if the work is to -
B | T m e S T o | [ e | [ e | [ e o | | T g G
93 Actual doys ond ht‘u's of 'grk should be displa;:ed on the PCMS If work
o , :;,'2 begin ?'l\ Friday gvemnglmg/or cot;f:nue |r:fu Mondoy'h mmrning. | FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
. ngineer/|nspector moy select one of two options which ore avoil-
§5 able for displaying a two-phase massoge on 0 PCMS. Eoch phase may be RIGHT X RIGHT X MERG ING CONST STAY ON USE PAST ADVISORY BEGINS
]
'§3= 9 S;BD':“?I;:; either four mdas ec:nl::dg‘r1 for three ucond": eoch, LANES LANES TRAFFIC TRAFFIC UsS XXX [-XX E UsS Xxx SPEED MAY XX
b . not * " messoges or words inc in o message. message - PH
;gg . bom'g“"'?w bu'no: ‘-:o:”m??s while :ﬂsplnyed. . CLOSED OPEN XXXX FT XXX FT SQUTH TO I-XX N EXIT XX M
. not present redundont information on o two-phose messoge; §.e. N
”._F": keeping two )ines of the message the same ond changing the third 'Iine. CE:LER DAYATNIME (!,-ROARISEEL U'fo.ENVEEsN TRUUSCEKS W;(T;SH XXXT):)XXX RLIAGNI-ET ';:';\(Yp:: )-(
Ry 11, Do not use the word “Donger” in message, L LANE ! L . < y T Y
ggg 12, Do no;c:;splg the messoge “LANES SHIFT LEFT" or "LANES SHIFT RIGHT* CLOSED CLOSURES XXXX FT XXXX FT US XXX N RUCK XXXXXAX E
on a . ivers do not understand the messoge.
E‘E" 13. Do not dispiay messoges thot scroll horizontally or vertically across NIGHT [-XX SOUTH DETOUR ROUGH WATCH EXPECT Us xXxx c U?% NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO AUTION FRI-SUN
Eﬁé i4, Tne following table Jists abbrevioted words ond two-word phroses thot CLOSURES CLOSED XXX FT TRUCKS FM XXXX
%Sb ore occeptable for use on o PCMS. Both words in o phrose must be
1M disoloyeo fogether, Rords or phrases not o thisZiist ahould nat be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
23], B e o WG e e 2y GELATS 50 sy 10
wgg wnits. They should be visible from ot leost 1/2 (.5) mile ond the text CLOSED X MILE SH XXXX FRI-SUN sToP XX PM
= shoauld be legible from ot leost 600 feet ot night ond 800 feet in
éf glim:. Truck nm.l;fed u:i:a m:s:ogo:e : chorocter height of 10 inches EXIT RIGHT LN BUMP Us Xxx REDUCE END DRIVE NEXT
myst be legible from ot leas eet. T WITH TUE
E'ég 16, Eogh line of text should be centered on the messoge board rather thon CLOSED CTL%SBEED XRXXFT X Eh:(l]LES XSXPXEEFDT SH('.LUSLEDER C;RE AUG XX
nao left or rignt justified.
g 17, If disobled, the PCMS should defoult t illegible display thot will
e not olorm motor 1616 ond w111 Only be Used 10 Grar! workers Ihot she. MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
o g PCMS hos molfunctioned. A pattern such os a series of horizontal solid DRIVEWAY CLOSED STGNAL SHIFT OTHER FOR XX PM-
.. bors is oppropriate. - ROUT XX AM
§§g= CLOSED TUE FRI XAXX FT QUTES WORKERS
<222 XXXKRXXA STAY
-_ £
E’ e WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | AseREvIATION BLVD ¥ LANES SHIFT in Phase | must be used with STAY IN LANE in Phase 2. IN X% % See Applicotion Guidelines Note 6.
a =% CLOSED LANE *
Access Rood AC(T:S RD u?ior II.:J
Alternote AL | Miles ]
Avenue AVE Miles Per Hour WPH
Best Route BEST RTE [ Minor WNR APPL[CATION GUIDEL INES WORDING ALTERNAYIVES
Boulevard BLVD | Mondoy WON 1. Only 1 or 2 phoses are to be used on a PCMS, 1. The words RIGHT, LEFT ond ALL con be interchanged os oppropriate.
| Bridoe BROG Noreno| NORM 2. The 1st phose lor both) should be selected from the 2. Roodwoy designations 1H, US, SH, FM ond LP can be interchonged os
| Convot CANT Nor th L] *Rood/Lone/Ramp Closure List™ ond the -Other Condition List™. appropriote.
[ Center _ CIR Noc thbcund iroute) ¥ 3. A 2nd phose can be selected from the “Action to Toke/Effect 1. EAST, WEST, NORTH ond SOUTH lor abbreviations E, ¥, N and § con
fﬁ",:;r”c"“‘ CONST AMD :3'“9 ::'“G on Travet, Location, General Worning, or Advance Notice be interchanged as oppropricte,
Phose Lists®, 4, Highway names ond nuTbers reploced as oppropriate.
| CROSSING XING | Right Lone RT LN 4. A Location Phose is necessory only if o distonce or locotion 5. m:.-m. HIGHIAY ond FREEWAY con e interchanged 05 needed.
| Detour Route ] OETOUR RTE | ['Soturday SAT is not Included in the first phase selected. 6. AHEAD moy be used insteod of distonces if necessory.
Do Not GONT Service Rood SERV AD_ 5. If two PCMS are used In sequence, they must be seporoted by 1. FT and M, MILE ond MILES interchanged os appropriate.
Eost E Shoul der SHLOR o minimum of 1000 ft. Eoch PCMS shall be limited o two phoses, 8. AT, BEFORE and PAST interchonged as needed.
|_Eostbound iroutel E 1ippery SLIP ond should be understandoble by themselves, 9. Distonces or AHEAD con be eliminoted from the messoge if o
;:"m’ Yenicle %: ViR outh i — 6. For odvonce notice, when the current date |8 within seven days location phase is usad.
| —camgrasngy yahicln southbound route of the octual work date, colendar days should be reploced with
intronce, Enter | ENT [ Spead PG days of the week, Advonce notification should typically be for
_;_L: :::':y“ F::'t" Street gﬂ no more thon one week prior 1o the work. SHEET & OF 12
Exprasses - Sunday H
XXXX Feet XXEX F1 Telephons PRONE EE
Fog Aheod FOC AHD Tempor . Traftic
Freswoy R, T o TR PCMS SIGNS WITHIN THE R.O.W., SHALL BE BEHIND GUARDRAIL OR =t Safoty
Frosmoy Biocked | 0¥ BK0 | [To Downiown {10 DWTH CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) A 7exas epartment of Transportation |  Siamdars
oz s DeTuTog | b DRIVRE | [ ovotars s PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
| Hozordous Materioll HAZMAT | o.qdoy S UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
—Veniore | [Tine Wintes [T WY OF TRAFFIC. WHEN EXPOSED TO THO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highwoy | [enietes (o7 v, veis SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- L Worning WARN
Infornoilon WO Wedne WD FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
1t _Is i —|ﬂ . S
Junction C Neignt Limit ¥ LT 1. When Full Motrix PCMS signs ore used, the chorocter height ond 1egibility/visibility requirements sholl be maintained as listed In Note 15 under “PORTABLE
[Lefr F RLIE . CMANGEABLE MESSACE SIGNS® obove.
Left Lone LFT LN Nostbound Lo 2. When symbol signs, such os the .'Flogqer Symbo|* {CW20-1) ore represented grophicolly on the Full Matrix PCMS sign ond, with the approval of the Engineer, it BC (6) = 21
Wet Povement WET _PYuT
| Lane Closed LN_CLOSED it Kot WONT shol| maintain the legibility/visibility requirement |isteg obove. Fue bE-21-00n e TxDOT [exs TxDOT[owe TxDOT Jexs 12001
Lower Level LWR LEVEL 3. Wmen symbol signs are represented grophically on the Full Matrix PCMS, they sholl only suoplement the use of the static sign represented, ond shall not substitute @) TxpoT Novesber 2002 cont [secy ou iGmAY
|__Mointenance MATNT for, or reploce that sign. CIAr 5429 | 10 501 1-610, 21c.
Eﬂ R 4. A full motrix PCMS may be used to simulote o floshing orrow boord provided it meets the visibitity, flosh rote ond dinming requirements on BCtT), for the 9-07 8-14 e P pop—
SEI designation # IH-nutber, US-numbar, SH-number, FM-number same size orrow, ;5-13 5-21 oy HARRIS, etc. 47
CToe T
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1. Borrier Reflectors sholl be pre-quolified, ond conform to the color ond
reflectivity requirements of DNS-B600. A list of prequalified Borrier
Reflectors con be found ot the Moterial Producer List web oddress

LOW PROFILE CONCRETE
BARRIER {(LPCB) USED

Arrow Boords moy be locoted behind chonnelizing devices in place for a shoulder

Borrier Reflector on toper or merging taper, otherwise they shol |l be delineoted with four (4} channelizing

shown on BCI1}, 18" tall plastic brocket IN WORK ZONES devices placed perpendicular to troffic on the upstream side of troffic.
2. Color of Barrier Reflectors sholl be 08 specified in the TMUTCD. The . .
. . LPCB is opproved for use in work
cost of the reflectors shall be considered subsidiory to [tem 512, i
idiory \ zone locations, where the posted 1. The Flogshing Arrow Boord should be used for atl lone closwres on multi-lone roadwoys, or siow
speed is 45mph, or less. See moving maintenance or congtruction octivities on the trovel lones.
Roodway Stondord Sheet LPCB. 2. Floshing Arrow Boards should not be used on two-lone, two-way roodways, detours, diversions

or work on shoulders unless the "CAUTION" displgy (see detgil below) is used.
3. Tne Engineer/Inspector shall choose oll oppropriote signs, borricodes ond/or other troffic
Max. spocing of barrier control devices that should be used in conjunction with the Flashing Arrow Boord.
reflectors is 20 feet. 4. The Flashing Arrow Boord should be oble to disploy the fol lowing symbols:
Attoch the delineators os per
monufocturer’s recommendot ions.

Barrier
Reflectors

No worronty of ony
for the conversion

IN WORK ZONES

End treatments used on CTB's in work zones
shol | meet the apppropriote crashworthy
stondords o8 defined in the Monual for 5. The "CAUTION® displ sists of f | f1gshi imult sly, or the Alternagti
; . . isplay consi of four corner lamps flashing simultoneocusly, nating
Assessing Sofety Hordwore (MASH). Refer 0i Coution o8 :
6. Thae straight line coution dispioy is NOT ALLOWED.
7. The Floshing Arrow Boord shall be copoble of minimum 50 percent dimming from rated Lamp voltoge.
The floshing rate of the tamps shall not be less thon 25 nor more than 40 flashes per minute.
8. Minimum lamp “on time™ sholl be approximately 50 percent for the floshing orrow ond equal
intervols of 25 percent for eoch sequential phase of the floshing chevron.

SEQUENTIAL CHEVRON
{right chevron shown;
left is aimilar)

(right arrow shown;

8. Pavement morkers or temporary fiexible-reflective roodwoy morker tobs H ..
left is similar)

shall NOT be used os CTB delineation.

9. Attochment of Borrier Reflectors to CTB sholl be per monufocturer's
recommendat jons.

10,M18s8ing or domoged Borrier Reflectors shall be reploced as directed
by the Engineer.

¥ . X ) to the CWITCD List for opproved end
11,.5ingie slope borriers shall be delineated g8 shown on the above detail.

treatments ond monufocturers.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

9. The sequential arrow disploy is NOT ALLOWED,

»

-

L= LOW PROFILE CONCRETE BARRIER (LPCB)

8% .

33 RETE TRAFFIC BARRIER (CT8) % o’ °

L 3 [ ] [ ]

2 s . See D & OM (VIA)

e 3. Where traoffic s on one side of the CTB, two (2} Barrier Reflectors ® ® oR r

- shall be mounted in gpproximotely the midsection of eoch section of CTB.

;5 An giternote mounting location is uniformly spoced at one end of each ® e

£ CTB. This will ollow for attoctment of o borrier gropple without L] L]

33 damoging the reflector. The Borrier Reflector mounted on the side of [] [ ® *

w§ the CTB ?holl be Iocoi?d g:‘:ecd;:yl:cg the reflector mounted on top of ;n;ml! L] rrliu?:rru: of .0 ..
the borrier, os shown in ai Ve, orrier Reflectors

g: 4. Where CIB seporates two-woy troffic, three borrier reflectors shall be as per monufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L L

= mounted on eoch section of CTB. The reflector unit on top ghall have recommendat {ons.
two yellow reflective foces {(Bi-Directionallwhile the reflectors on eoch

g side of the barrier shall have one yel low refiective foce, 0s shown in ® ry N ® M M
the detail above. AT F TREAT T L] ® L] ® ® )

Y 5. When CTB seporates troffic traveling in the some direction, no borrier DELINEATION OF END TREATMENTS ® o e @ e ® o &0 o ] *® [ ] ®
reflectors will be required on top of the CTB. ] [ ] ® ] - -

E 6. Borrier Reflector units shall be yellow or white in color to motch END g?gA;MEggg FOR [ L ] L] ] L L)

H the edgeline being supplemented. ‘S U

E 7. Moximum spocing of Borrier Refiectors is forty (40) feet, DOUBLE ARRCW RIGHT/LEFT ARROW RIGHT/LEFT

2

v

g

]

=

£

-

s

£

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

Kind is mode by TxDOT for any purpose whotsosver.

3 10. The flashing orrow disploy is the TxDOT stondord; however, the sequentiol chevron

g disploy may be used during daylight operations.

“ WARNING LIGHTS 11. The Flashing Arrow Boord shall be mounted on a vehicle, troiler or other suitable support,

g — 12. & Floshing Arrow Boord SHALL NOT BE USED to lateral by shift troffic,

a 1. Worning lights shall meet the requirements of the TWMUTCD. 13. A full motrix PCMS moy be used to simulote o Floshing Arrow Boord provided it meets visibility,

flosh rate ond dimming requirements on this sheet for the same size orrow.
14, Minimum mounting height of trailer mounted Arrow Boords shoutd be 7 feet from roadway
to bottom of panel.

2. Worning 1ights shall NOT be installed on barricades.

3. Type A-Low Intensity Flashing Worning Lights ore commonly used with drums, They ore intended to worn of or mork o potentiolly hozordous
orea. Their use sholl be o8 indicated on this sheet ond/or other sheets of the plana by the designation "FL*. The Type A Worning Lights shall
not be used with signs monwfactured with Type By or G, Sheeting meeting the requirements of Deportmental Materiol Specification DMS-8300.

4. Tyng-c ond rgpe D 360 degree ngod? Burn Liwm_; are intended to be used in o series for delineclfiol:l 1o suppiement other troffic control REQUIREMENTS
- © devices. Their use shall be gs indicoted on this sheet ond/or other sheeats of the plons by the designation “SB". e T T
a ] ] 5. The Engineer/Inspector or the plons shall specify the location ond typs of worning lights to be installed on the traffic control devices. TYPE WINDMM | MINIMA NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Controctor shall furnish o copy of the worning lights certificotion, The worning tight monufacturer will SI1ZE OF PANEL LAMPS DISTANCE == WHEN NOT IN USE, REMOVE
certify the worning |ights maet the requirements of the lotest [TE Purchose Specifications for Flashing ond Steody-Burn Warning Lights, Floshing Arrow Boords THE ARROW BOARD FROM THE
7. Wnen used to delinaate curves, Type-C ond Type D Steady Burn Lights should only be ploced on the outside of the curve, not the inside. B [30x60 13 3rd mile sha!| be equipped with RIGHT-OF -WAY OR PLACE THE
8, The locotion of worning 1ights and warning reflectors on drums shall be as shown eisewhere in the plons. c [48 x 9 15 1 mile outamatic dimming devices. ?22??1?’323;;?5:'33 ESESEEIEL
Type € torning Lignt or WARNING LIGHTS NOUNTED ON PLASTIC DRUMS
opproved substitute mounted on a 1. Type A floshing worning lights ore intended to worn drivers thot they ore opprooching or are in o potentiol |y hozordous orea.
drum adjacent to the trovel way. 2. Type A rondom floshing worning |ights ore not intended for delineation ond shall not be used in o series. FLASH I NG ARROW BOARDS

3. A series of sequentiol flgshing worning 1ights placed on chonnelizing devices to form a merging toper may be used for dellneotion, 1f useq,
the successive floshing of the sequential warning lights should occur from the beginning of the taper to the end of the merging taper in
order to identify the desired vehicle path. The rote of floshing for eoch light shall be 65 floshes per minute, plus or minus 10 floshas,

4, Type C ond D steody-burn worning lights ore intended to be used in g series to dalineate the edge of the travel lane on detours, on lane SHEET 7 OF 12
changes, on ione closures, ond on other similor conditions.

5. Type A, Type C and Type D worning lights shall be instolled of locotions as detailed on other sheets in the plons. 5‘ Trafvic

6. Worning |ights shall not be installed on o drum that has o sign, chevron or verticol panel.

TRUCK-MOUNTED ATTENUATORS

I Texas Dopartment of Transportation Standard

7. The maximum spacing for worning )ights on drums should be identical to the channelizing device spocing.

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS | '- Truck-mounte ottenuotors (TMA) used on TxDOT focilities
— = = — = — must meet the requirements cutlined in the Monual for

Assessing Safety Hordwore (MASH),

BARRICADE AND CONSTRUCTION

1. A worning reflector or opproved substitute maoy be mounted on o plastic drum os o substitute for a Type C, steody burn worning light ot the

discretion of the Controctor unless otherwise noted in the plons, 2. Refer fo the CRITCD for the requirements of Level 2 or ARR“ PANEL REFLECTMS
2. The worning reflector sholl be yeliow in color and sholl be monufoctured using o sign substrate opproved for use with plastic drums listed 3 k:::r'. 30"#:-“1":0 for o Vst of p— [ ] ]
on the CWZTCD, . . ist of opproved TWAs.
3. The worning reflector shall have o minimum retroreflective surfoce oreo {one-side) of 30 square [nches. * ::A:h:':'::ured SAresRosE IAess GHleTviss ngted 'ARNlNG L IGHTS & ATTENUATm
¥orning reflector moy be round 4, Round reflectors shall be fully reflectorized, including the area where attached to the drum, -
or ::;cre.lhsf hove o yellow 5. Square substrates must hove o minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it & ;on,:': "mo"""::e':'i:’ggvmiz :h“':;;ocg'; 5&:;;:::
reflective surface grea of ot least . ?”“"?’d: ": ::: drum. T 10 troffic shall ho . ; irorefilectivit ; without odversely offecting the work performonce. Bc (7’ - 2]
30 squore inches o & :300 ?we e Drwr‘\;z Ee ector focing opproaching troffic ve sheeting meeting the color ond retroreflectivity requirements for 6. The only reoson o TMA should not be required is when o work e be-21,dgn o TxDOT Jew: TxDOT[ow TuDOT fems Tx0OT
- . orea is spreod down the roodwoy ond the work crew is on :
7. Wnen used near two-way troffic, both sides of the worning reflector shall be reflectorized, extended g';-“m from tha TWA, ! @lxool Noverber 2002 oowt [seer Joa HICHEAY
I 8. The worning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 64291 10 001 1-610, et¢.
W 9. The moximum spocing for worning reflectors should be identical to the chonnelizing device spocing requirements. 9-07 8-14 BIsT LTy SECT MO,
5 713 521 U WARRIS ec 8

1oy
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GENERAL NOTES

1. For long term stationory work Zones on freewgys, drums shall be used a5 Kondle 18° min
the primory chonnelizing device.

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note 8 below.

7. Boses shall hove 0 moximum width of 36 inches, o maximun height of 4
inches, and o minTmum of two footholds of sufficient size to ailow base
to be held down while seporating the drum bogdy from the bose.

Plostic drums shall be constructed of ultro-violet stabilized, orange, 3
high-density polyethylene (HOPE) or other approved moterial. \
9, Drum body sholl hove o moximum unbal losted weight of 11 Ibas.

10.Drum ond base sholl be morked with monufocturer’s naome ond model nuTber.

8

¥

2. For intermediate term stationory work zones on freeways, drums should be Top snould not 9/16" dio. ityp)
- used 03 the primory chonnelizing device but may be repioced in tangent °:_'°"°:“°°"°“ f?" mount ing
g§ sections by verticol ponels, or 42° two-piece cones. In tangent sections, geb:a eLor 8igns ond
) oneg-piece cones may be used with the opproval of the Engineer but only " worning lights
o8 if personnel ore present on the project ot all times to maintain the 2
rs . cones in proper position ond location, max
598 3. for short term stotionory work zones on freeways, drums ore the preferred 47 min
I - chonnelizing device but may be replaced in tapers, tronsitions ond tongent 8" mox Eoch drum sholl have
g2 sections by verticol panels, two-plece cones or one-piece cones o0s {typ) a minimm of 2 oronge |' Y
gég . approved by the Engineer, . i ond 2 white stripes 2 .
. Drums ond ol reloted items sholl comply with the requirements of the using Type & or Type B 187 x 24* Sign 12° x 247
el current version of the "Texos Manuat on Uniform Troaffic Control Devices” : ; retrorefiective Moximum 5ign Dimension) Vertical Ponel
tte (TMUTCH) ond the “Compliont Work Zone Traffic Control Devices List® 2" mox sheeting with the Chevron CW1-8, Opposing Traffic Lone mount with diogonols
225 (Cw2IcH, (typ,) top atripe being Divider, Driveway sign D700, Keep Right  sioping down towards
got 5. Orums, boses, and related materials sholl exhibit good workmonship and orange R4 series or other signs as opproved travel woy
.;§§ shall be free from objectionoble morks or defects thot would adversely | & ’ by Engineer
gev affect their appeorance or serviceobl|ity. . |
Lie 6. The l:mfroc:gr" shall hove o moximam of 24 ru?.rs to reploce gny plastic vly
drums identified for replocement by the Engineer/Inspector. The reploce- ] . .
&‘8 ment device must be on approved device. & Plywood, Aluminum or Metal sign
< w i substrates shall NOT be used on
353 GENERAL DES)GN REQUIREMENTS plastic drums
éaz Pre-qualified plestic drums shol| meet the following requirements: le—— Toper to ol low
.:§§ 1, ll:o::‘;c drums arimn be o two-piece design; the "body” of the drum shall for stacking o @
top portion ond the “baose” shall be the bottom, minimm of 5 See Bollast
g-ff 2. The body ond base sholl logk together in such o monnar that the body arums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
= E seporates from the base when impocted by o vehicte troveling ot o speed ON PLASTIC DRUMS
!§L of 20 WPH or greoter but prevents accidental seporation due to normgl
£ hondling and/or air turbulence created by passing vehicles. .
,.§§ 3, Plostic druma sholl be constructed of |ightweight fiexible, and
at-= deformable materials. The Contractor shall NOT use metol drums or
?gé single piece plastic drums os chonnelizotion devices or sign supports. 1. Signs used on plastic drums shall be monufoctured using
] 4, Drums sholl present o profile thot is o minimum of 18 inches in width substrotes listed on the CWZTCD.
Esb ot the 36 inch height when viewed from ony direction. The height of
h: drum unit (body installed on bose) shall be o minimum of 36 inches ond 2. Chevrons ond other work Zone signs with on orange background
= o maximun of 42 inches. This detoil is not intended shall be monufoctured with Type B, or Type Cp Orange
UEE 5. The top of the drum sholl hove o built-in hondle for easy pickup ond for fabrication. See note 3 sheeting meeting the color ond retroreflectivity requirements
- shall be designed to droin water ond not collect debris. The handie . ond the CHZTCD 1ist for of DMS-8300, "Sign Face Material,” unless otherwise
gbu shol) hove o minimum of two widely spaced 9/16 inch diameter holes to . providers of opproved specified in the plons.
23 ollow attochment of o worning light, worning reflector unit or opproved Detectable Pedestrian
B0 compliont sign. Borricades 3. Yerticol Ponele shall be monufoctured with oronge and white
3%2 6 The exterior of the drum body shali have o minimum of four aiternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
£-g oronge ond white retroreflective circumferentiol stripes not less than Continuous smooth Diogonol stripes on Vertical Ponels shall slope down toword
g 4 inches nor greater thon 8 inches in widih. Any non-reflectorized 3" rail for hand trolling the intended traveled lane.
© g spoce between any two odjocent stripes sholl not exceed 2 inches in
sg'_ width. 4. Other sign messoges (text or symbolic) moy be used os
JEW
LK.
¢
134
x 0

DISCLAIMER:

5, Signs shall be installed using 0 1/2 inch bolt (nominal)
ond nut, two woshers, and one locking washer for each

connection,

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

RETROREFLECTIVE SHEETING Detectoble Edge

1, The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requiremente of Departmental Materiols
Specificotion DMS-8300, "Sign Foce Moterials.” Type A or Type B
reflective sheeting shall be supplied unlaas otharwise apeacified
in the plons.

7. Chevrons may be ploced on drums on the outside of curves,
?ﬁ on merging topers or on shifting tapers. When used in these
2 Mox,

locations, they moy be ploced on every drum or spoced not
more thon on every third drum, A minimum of three (3)

2. The sheeting sholl be aul'rotlale for use on ond ahall oghere to 1ne'orun ehould be used at eoch location called for in the plons,
surfoce such that, upon vehliculor impoct, the shesting shall remain
odharad in-ploce ::I'Id exhibit no delaminating, crocking, or loss of WIG‘DES 8. R9-9, R9-10, RO-11 ond RI-11a Sidewolk Closed signs which
retrorafiectivity other thon thot 1oss due o cbrasion of the sheeting 1. When existing pedestrion foclilties ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur foce. relocated in o TTC zone, the temporary focilities sholl be cpprovol of the Engineer,
detectoble ond include occessibility featuras consistent with
BALLAST the features present in the existing pedestrion focility. Refer
10 WIIBT5-2) for Pedestrion Control reguirements for Sidewalk
1. I lost " 1 4 1 . ., Diversions, Sidewnlk Detours ond Crosswalk Closures,
I.hl?o asted wua.m be arge enough to ho_d w to 50 'bf of sond 2. Whera pede'urlonl with visual disabliities normol |y use the §—HEET B OF 12
Thia bose, when filled with the ballost material, should weigh between
35 1bs (mini ) ond 50 Ibs ( 1 1. The bollast be sond i closed sidewalk, a Datectoble Pedestrion Borricade shall be g. Tratfic
nimum s (max imuml, a3t may be sond in one ploced ocroes the full width of the closed sidewalk inateod Safo:
1o three sondbogs seporate from the bose, sand in o sond-filled plostic of a Type 3 Barricode. I'lbxas Department of Trans: tion Division
base, or other ballosting devices as approved by the Engineer. Stocking 3. Detectable pedestrion borricades similor o the one pictured P: porta Standard
of sondbogs will be ol lowed, however height of sondbaogs above povement obov?. longitudinal chonnelizing devices, some concrete
surfoce moy not exceed 12 inches. borriers, ond wood of chain link fencing with o continuous
2. Boses with built-in ballost shall weigh Detween 40 I1bs. and 50 Ibs. “:_:‘:'m" edging con satisfactorily delineate o pedestrion BARRICADE AND cmSTRUCT Im
Trae . potn,
:u;'lri;nrbowllos;a? be consiructed of on integral erumb rusber bose or 4. Tops, rops, or plastic choln strung between devices ore not
ey detectoble, do not comply with the design stondords In the
3. Recycled truck tire sidewolls may be used for bollgst on drume approved Americons with Disobilities Act Accessibl | ity Guidelinas CHANNEI. IZING DEV'CES
for this type of ballast on the CWITCD Iist. IADAAG) " ond ahould not De used s @ control for pedestrion
4. The bollast shall not be heavy objects, water, or ony moterial that movements.
;-mld‘beo?m :a;ordw:h';olmtorisfs. pedestrions, or workers when the 5. Warning 1lghts shall not be ottoched to detectoble pedeatrion
um I8 struck by a vehicle, bore i codes,
5. When used in regions susceptible to freezing, drums shall hove drainoge 6. Detectoble pedestrion borricodes should use 8° nominol barricade BC ‘8) = 2'
holes in the bottoms 50 thot water will not collect and freeze becomi ralls as shown on BCU10) provided thot the top rail provides v - .
a hazard when struck by o vehicle, " a smooth continuous rofl suitoble for hond traiting with no “'t; bo-21. dgn P oo TX0OT ot Ta00T[or: Tx0OT Jeet T<00T
6. Batlost shall not be ploced on top of drums. splinters, burrs, or shorp edges. (_D xDOT  November X CoMT | SECT 208 HIGHEAY
o ) A N Rev1SI0MS §429) 10 0oL 1-610, etc,
o 1. Adhesives may be used to secure bose of drums to povement, 4-03 g-14 .
::I 9-07 5-21 oIst COUNTY SHEET WO,
[=1™ 'ru-!u Ilg Hmlslete. 49
[10¢ |
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- - < - 8" to 127 8° to 12° V. The chevron shall be a verticol rectongle with o
al o ml sl. e 12'l |"'_'| minimum 8ize of 12 by 18 inches
mnr ] ] .
2. Chevrong ore intended to give notice of o shorp GENERAL NOTES

- E‘ E chonge of ol ignment with the direction of travel 1. Work Zone chonnelizing devices illustroted on this sheet moy be installed
5§ - 2 ond provide odditional emphasis ond guidonce for in close proximity to troffic and ore suitable for use on high or low
"3 § clz 18" venfcle ouerotnrs with regord to changes in speed roodways. The Engineer/Inspector shall ensure that spacing and
o o 4" = | & Min, horizontal alignment of the roodwoy. plocement i8 uniform ond in gccordonce with the "Texas Monual on Uniform
.’:‘§ \ (AN See . " 3, Chevrons, when used, shall b erected on the out- Troffic Controt Devices™ (TMUTCDI. . .
08 min, | @ a5 4- note 7 B § side of g sharp curva or turn, or on the for side 2. Chonnelizing devices shown on hig sheet may {iove 1] drlvgcble, fixed or
Ltes § of on intersection. They shall be in |ine with portabie bose. The requirement for self-righting chonnelizing devices must
gro ond af right ongles to oporoaching traffic. be specified in the Generol Notes or other plon sheets.

o5 E g Spocing should be such thot the motorist always 3. Channelizing devices on self-righting supports should be used in work zone
=-8 VP-1R = 1 3 hos three in view, until the chonge in atignment oreos where chonnelizing devices ore frequently impocted by erront vehicles
b £ |- E= eliminotes its need. or vehicle reloted wind Qusts moking ol ignment of the chonnelizing devices
Py © . . difficult to maintain. Locations of these devices shall be detoiled else-

2z2 ¢ Ridia ( £ . 4. To be effective, the chevron should be visible where in the plons, These devices shall conform to the TMUTCD and the

gnt & Somort B 3 for of least 500 feet. *Compliont Work Zone Traffic Control Devices List™ (CNZTCDI,

= gs o 18 S. Chevrons shall be orange with o black nonref lec- 4. The Controctor shall maintain devices in o clean condition ong reploce

§nf % " tive legend. Sheeting for the chevron shall be damoged, nonreflective, foded, or broken devices and boses as required by

x o CCIRN retrorefiective Type By or Type Cp conforming to the Engineer/Inspector. The Controctor sholl be required to mointain proper
2 18° 3= seif-righting 12° mint Deportmental Material Specification DWS-B300, device spocing and alignment,

gn 7T Support min ';“" = unless noted otherwise, The legend sholl meet the S. Portable boses shal | be fobricated from virgin and/or recycled rubber. The

35 X mg‘“ requirements of DWS-8300. portable bases shall weigh a minimum of 30 Ibs.

% £ Fined Bose w/ Approved Adhesive 6. For Long Term Stationory use on fopars or 6. Pavement surfoces shall be prepared in a manner that ensures proper bonding
P8 F1xep (Drivesble Base, or Flexible transitions on freewoys ond divided highways, betyeen the odnesives, the fixed mount boses and the povement surfoce.
St (Rigid or self-righting Support con be used) self-righting chevrons moy be used to supplement Adhesives :';“’“ be prepored ond opplied occording to the monufocturer’s

lostic drums but not to repl losti . recomnendat lons,
§§§ M plastic © reploce plostic drums 1. The inatol lation ond removal of chonnelizing devices shall not couse
K. detrimental effects to the finol povement surfoces, inciuding povement
. . ) . surfoce discolorotion or surfoce Integrity. Driveable boses shall not be
B-.:E V. Verticol Ponels (VP°8) ore normal Iy used to chonnelize CHEVRONS permitted on finol pavement surfaces. The Engineer/inspector shol| opprove
vy traffic or divide opposing lanes of traffic, all opplication ond removol procedures of fixed bases
g} 8" to 127 2. VP's moy be used in doytime or nighttime situations. ’
oE= f—— They may be usad at the edge of shoulder drop-offs ond
Egg - other oreas such o8 lane tronsitions where positive
Ee® doytima ond nighttime dalineotion is required. The
ggg Engineer/Inspector shall refer to the Roodwoy Design
38, . Monwal for odditional requirements on the use ¥P's
o3t 24e con for drop-offs, _
- E m note T . 3, ¥P's should be mounted bock to bock if used ot the edge Minimum Suggested Max imum
°€,_ . 36 of cuts odjocent to two-woy two lone roodwoys., Stripes Desirable Spocing of
min, ore to be reflective orange and reflective white ond ';m? Formula|  Taper Lergths Channelizing
.§§ should alwoys slope downword toword the travel iane. * ¥ _ Davices
5% 4, VP's uzed on expresswoys ond freeways or other high 10° 11° | ¥2° on o On o
-2 speed roodwoys, may have more thon 270 squore inches OffaetOffaetiOrfaet] Toper | Tangent
S _3 of retrorefiective oreo focing troftic. 30 2] 150°[ 165 180’ 30° 80’
s.p 5. Self-righting supports ore ovailoble with portable base. WS T . n 7 .
w3 See “Compliant Work Zone Traffic Contral Devices List® 35 lL=go |203°]225°| 245 33 70
. §g . g:rcm.f . ; 40 265°| 2957 | 320’ 40’ 80°
[ + . ting for the VP°s shal| be retroreflective Type A or 5 0 A v n
i Type B conforming to Deportmental Material Specification 45 450‘ 495, 540_ 45, 9°_
<222 RE DMS-8300, unless noted otherwise, 50 500’ [ 550°[ 600°| "50 100
o 9+ 7, Wnherg the height of reflective moterial on the vertical 55 ! : ! ! ‘
@ g& {Rigid or self-righting] ponel is 36 inches or greoter, o ponel stripe of LaWs 550' 605' 660‘ 55' no.
e e 6 inches sholl be used, LONGITUDINAL CHANNEL1ZING DEVICES (LCD) 60 600°| 660 720*| 60 120
PORTABLE 65 650°| 715*| 780" 65’ 130’
- 1. LCDs ore croshworthy, |ightweight, deformable devices thot ore highly visible, hove good target value ond 70 700° | 770°| 840" 70° 140°
can be connected together, They ore not designed 1o contain or redirect o vehicle on impoct. - s -
VERTICAL PANELS (VPs) 2. LCDs moy be used insteod of o line of cones or drums, 75 750°| 825°| 900 75 150
3. LCDs shall be ploced in occordonce to applicotion ond installotion requirements specific to the device, ond 80 800’ | 8go’| 960’ 80° 160°
used only when shown on the CWITCD |ist.
4, LCDs should not be used to provide positive protection for obstocles, pedestrions or workers. 33 Toper lengthns hove been rounded off,
5. LCDs shall be supplemented with retroreflective delineation as required for temporory borriers ;::;mg'nh ;' 'm:rw;?" Wewlotn of offset (FF.)
on BC7] when ploced roughly porollel to the trovel lgnes, osted Speed
1. Opposing Troffic Lone Dividers 10TLD! ore 6. LCDs used os borricades placed perpendiculor to traffic ahould have at least one row of reflective
,,,,Imzﬂim devices designed to conver! o sheeting meeting the requirements for barricode rails os shown on BC{10). Plaoce reflective sheeting SUGCGESTED MAXIMUM SPACING OF
3 Y ! the top of the LCD olong the full length of the device. B re—— —— .
normal one-woy roadway section 10 two-woy near
operotion, OTLD's ore used on temporary CHANNE_L 1Z1NG D_EVICES AND_
centerlines. The upword ond downword orrows MINIMUM DESIRA TAPER TH
on the sign’s foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
11 Panels traffic on either side of the divider. The
mounted bose i3 secured to the povement with on 1. Water ballosted systems used o8 borriera shall not be used solely to chonnelize rood users, but also to protect the
- X odhesive or rubber weight to minimize movement work spoce per the oppropriote Monuol for Assessing Sofety Mordwore {MASH) croshworthiness requirements based on
back to bac coused by o vehicle Impoct or wind gust. r speed and borrier opplication, SHEET 9 OF 12
2. Water ballosted systems used to chonnelize vehiculor troffic sholl be supplemented with retrorefiective delineotion — <
.—-—7’ 2. The OTLD may be used in combination with 42° or chonnelizing devices to improve doytime/nighttime visibility. They moy also be supplemented with pavement morkings. a’. Traffic
cones or VPS, 3. lom; Ii;ol losted systems used 08 borriers sholl be ploced in accordance t¢ opplication ond instaliotion requirements Ds:rery
Portable specific to the device, ond used only when shown on the CWZTCD tist. ivision
Fixed or 3. Spocing betwsen the OTLD sholl not exceed 500 4. Water ballasted systems used 08 borriers should not be used for a merging toper except in low speed (less than 45 WPH) I Texas Department of Transportation Standard
Drivedble Bose feet. 42° cones or VPs ploced between urbon oreas, When used cn 0 foper in o I0w speed urbon orea, the taper shall be delineoted ond the tgper length
may be used, the OTLD's should not exceed 100 foot spocing, should be designed to optimize rood user operations considering the ovailoble geometric conditions.
o may be . ~ S. Wnen waoter ballasted systems used os borriers hove blunt ends exposed to troffic, they should be ottenuated
mounted 4. :::lgll;?v:rl?ll be ormq:i::rf\; I:rl.:cgrtgﬂmn o8 per monufocturer recommendations or flared 10 o point cutside the clear zone. BARR I CADE AND cmSTRUCT Im
on drums. °°°'.'d' Shee A
— be retrorefiective Tyl?e B, or.Type l.:,._omformmq CHANNEL lz l NG DEV l CES
/ to Geportmentol Material Specification DMS-8300, If used to chonnelize pedestrions, longitudingl chonnelizing devices or woter bollosted
) unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of iong cones ond the top
the requirements of DMS-8300, of the unit shall not be leas thon 32 inches in height.
BC(9) -21
HOLLOW OR WATER BALLASTED SYSTEMS USED AS . pe-Zl.dgn tr TxDOT Jext TxDOTJom Tx00T Toxi Tx00T
. - ) TxDOT November 2007 cout [stct 08 HiCmaY

L OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS wEvision wn ol oo 1-610,etc.

Eﬂ 9-01 814 ons? oMY SHEET WO,

ac 7y 52 U HARRIS, efc. 50
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TYPE 3 BARRICADES _ Eoch roooway of o
- - - d-‘v-aed r:-m shall be g 1. Where positive redirectional
1. Refer to the Compliant Work Zone Troffic Control Devices List (CWZTCD: barricoded in the same morner. RIY-2 et | G2o-6T copobility is provided, drums

for details of the Type 3 Barricodas ond o 1ist of all materials

used in the construction of Type 3 Barricodes.

Type 3 Borricodes shall be used of eoch end of construction

projects closed fo ail troffic.

3. Borricades extending otross o roodway should have stripes thot slope
downword in the direction toword which troffic must turn in detowr ing.
W¥hen both right ond left turns ore provided, the chavron striping moy
slope downword in both directions from the center of the barricode,
fhere no turns ore provided ot o closed road, striping should slope
downword in both directions toword the center of roadwoy.

moy be omitted.

2. Plostic construction fencing
moy be used with drums for
safety as required in the plans,

3. Vertical Panels on flexible support
moy be substituted for drums when the
shoulder width is less thon 4 feet,

4. When the shoulder width is greoter
thon 12 feet, steody-buwrn |ights

2

Plostic Drum

its use.

No worronty of ony
for the converalon

Minimm

4. Striping of roils, for the right side of the roodway, should slope PERSPECT ¢ ;
-5 dovnward 10 the teft. For fhe left side of the roodway, striping ERSPECTIVE VIEW may be omitted if drums ore used.
Reddl should slope dowward to the right. These drums 5. Drums must extend the length
= 5. Identificotion morkings may be shown only on the bock of the are not required of the culvert widening.
&= 2
<o- borricode rails, The moximum height of letters ond/or compony logos on one-woy roodway
ge3 used for identificotion shall be 1°,
;gg 6. gmcggre: ?:o;:‘m;e:e ploced parallel to troffic unless an odequate PERSPECTIVE VIEW LEGEND
§3- 7. Worning iights shall NOT be installed on borricodes. @
“8 8. Wnere bBorricodes require the use of weights to keep from turning over, -8l = ClD Plastic drum
y the use of sandbogs with dry, cohesionless sond is recommended, The H ‘E=B' g 5| &
e sondbogs will be tied shut to keep the sond from gpilling ond to The three rails on Type 3 barricodes <l » Plostic orum with steody burn 1ight
ﬁa maintoin 0 constont weight. Sond bogs shall not be stocked in o monner sholl be reflectorized oronge and 10° E - GD or yallow worning reflector
'§8- that covers ony portion of o borricade roils tj'efleciive sheeting. reflective white stripes on one side 5 ']' @
- Rock, concrete, iron, steel or other solig objects will NOT be focing one- traffic ond both sides . .
w§§ permi tted. Son:bogs should weigh o minimum of 35 1bs ond o moximum of for :guo-voy':roffic. ' P M M m M I £ 5 ::e:d’a“?::;:;“m{“ge::z:“
ges 50 Ibs. Sondbags sholl be made of o duroble moterial that teors upon Borricode striping should siant I._I [.lJ L 4_"“[']"' § =
-1l vehiculor impoct. Rubber {such as tire inner tubest shall not be used dowrword in the direction of detour s ]
Tl for sondbogs. Sondbogs shatl only be ploced atong or upon the base - ] _]_@ )
2eL s ,.m;E °:hm° gevice "‘gm","'” m’,::r f dove o teve! 2 é :?cd: of amm-c.c:u:h‘u’:;g‘,:1‘3:\t;'t:t:“--lim:l'n::'1 c::n
or with rope, wire, ns or © asteners. 1. Signs shou I ndependery .E§
s ? 9. Sheeting for barricades sholl be retroreflective Type & or Type B mim hl?:‘: Py m'“‘:ef"o} rodtuy, 'm"ms'of\: ‘;:nzlz, ;‘:’; 8’ mox. length Type 3 Borricodes H ! width mokes it necessory. (minimum of 2
e conforming fo Deportmentol Moteriol Specificotion DMS-8300 unless mini f 10 feet behind Type 3 Borricode 8| & ond moximum of 4 drums}
% otherwise noted, e e ind type ‘cades. P
§ 9 2. Advonce signing shall be os specified elsewhere in the plans. LAN VIEW
g 5 Borricodes shall NOT PLAN VIEW
" be used s 0 sign support.
pat gn Suppo TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
ok
g =
by
“
2
£
-
-
o
&
=
£
[

kind is mooe by TxDOT for ony purpose whotsoever

Ny & & & A
5 pominal Refiective CONES
* o
° 45 NN 7 Trches. i orence
o | TYPICAL STRIPING DETAIL FOR BARRICADE RAIL mo.
§ 4' min,, 8 mox, - [~ miin:
; & I 1 6;_m;r;;‘ m.: orange 2: max,
- 2 . I" min‘. min. white 3° min.
g gk &l a2 2" to 6"
u £, @ .
a -] A 28" min, 3" min.
Vad 2 min,
Stiftener B 28"
A\ Flot rail mo min.
Stiffensr moy be inside or oputside of support, but no mors than —_— L 41— —L
2 stiffeners shall be allowed on one borricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Morker
FOR SKID OR POST TYPE BARRICADES
Atternate
Alternate GD 28" Cones shall hove a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall hove a minimum weight of
Approx, Drums, verticol panels or 42° cones Approx. GD 30 1bs. including bose,
L 50 g ot 50° maximum spacing 1 50°

{ | 1 1 ! SHEET 10 OF 12

Min. 2 drums Win, 2 drums 1. Troffic cones ond fubulor markers shall be predominontly orange, ond . Traffic
or ) Type 3 or 1 PDG 3 meet the height ond weight requirements shown dbove. 5 69!:’1;0’0'
borricode ( ] ) borr icode 2. One-piece cones have the body ond base of the cone molded In one consolidoted Taxas Department of Transportation on
STOCKPILE unit, Two-piece cones have a cone shoped body ond O separate rubber bose, I pa P Standand
or bollast, thot is odded to keep the device upright ond in ploce,
J. Two-piece cones moy have o hondle or 100p extending up to 8" ogbove the minimum
GD height shown, in order to aid in retrieving the device.
a O [m] o

a 4. Cones or tubulor morkers shall have white or white ond oronge reflective BARR l cADE AND cmSTRUCI Im

. bonds os shown obove. The reflective bonds sholl have o smooth, sealed
On one-woy roods Desirgble outar surfoce ond meat the requiremante of Dapartmental Material CHANNEL Iz l Nc DEV l CES
downgirecn grums stockpile location thonnelizing devices parallel to traffic Specification DMS-8300 Type A or Type 6.
or borricods may be 's outside ghould be used when stockpile is 5. 28" cones and tubulor markers ore generally suitable for short durction and
oiitted here clear zone, within 30' from travel lone. short-term stotionory work os defined on BC(4), These should not be used
for intermediote-term or long-term stationory work unless personnel is on-site Bc ( I o) - 21
<= to maintoin them in their proper upright position,
—_ — — — — — — — — — M — — 6. 42" two-piece cones, vertical ponels or drums ore suitable for all work zone FILE be-21. don one TxDOT Jox 1x00T Jow  TuDOT Jcas 1x00T
= durations. © %007 Novenber 2002 cont [secr 08 HICHmAY
7. Cones or tubulor markers used on each project should be of the same size REVISIONS 6429 | 10 o0 1-610, 8tc.
I ond shape. 9-07 8-14
g TRAFFI1C CONTROL FOR MATERIAL STOCKPILES L oin comty et v,
=1 HOU Wlﬁuw. 51
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GENERAL

WORK ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

No worronty of any

plons or specifications.

and 08 shown on the plons,

shown on the Stondard Plon Sheet WI{STPM),

is permitted.

TxDOT ossumes no responsibitity for the conversion

with [tem 662, “Work Zone Pavement Morkings.”

RAISED PAVEMENT MARKERS

1. The Contractor shall be responsible for mointaining work zone ond
axisting pavement markings, in accordonce with the stondord
specificotions ond speciol provisions, on oll roodwoys open to troffic
within the C5J limits unless otherwise stoted in the plons.

2. Color, patterns and dimensions sholl be in conformonce with the
“Texos Monual on Uniform Traffic Controt Devices™ {TMUTCD).

3. Additionol supplementol pavement morking detoils may be found in the

4, Povement morkings sholl be installed in occordonce with the TMUTCD

5. When short term markings are required on the plans, short term
morkings sholt conform with the TMUTCD, the plons ond detoils os

6. When stondord povement morkings ore not in ploce ond the roodway
is opened to traffic, DO NOT PASS signs sholl be erected to mork
the beginning of the sections where passing is prohibited ond
PASS WITH CARE signs at the beginning of sections where passing

T. All work zone povement morkings shall be instolled in occordance

on BCUI2Y,

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Roised povement morkers ore to be ploced occording to the potterns

2. All roised povement markers used for work zone morkings shall meet
the requirements of Item 672, “RAISED PAYEMENT MARKERS® and Deportmental

of DuMs-8241,

y TxDOT for ony purpose whotsoaver.

of this stondorg to other formats or for incorrect results or camages resulting from ita use.

the requirements of DMS-8240,

Tne use of this stondord is governed by the “Texos Engineering Proctice Act”.

is mode b

MAINTAINING WORK ZONE PAY T_MARK

DISCLAIMER:

ki

morkings within the work limits.,

device inspections aos required by Form 599,

distonce 18 restricted by roodway geometrics,

Specificotion [tem €62,

DATE:
FILE:

1. Removobie prefobricoted povement morkings shol) meet the requirements

2. Non-removable prefobricated povement morkings (foil bock! shall meet

1. The Controctor will be responsible for maintoining work zone povement

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

3. The morkings should provide o visible reference for ¢ minimum
distonce of 300 feet during normal dayl fght hours ond 160 feet when
illumingted by outomobile low-beom heodlights ot night, untess sight

4, Morkings failing to meet this criteria within the first 30 days ofter
plocement shall be reploced at the expense of the Controctor 08 per

1. Paovement morkings thot ore no longer opplicoble, could create confusion
or direct o motorist toword or into the closed portion of the roodway
shot| be removad or obliteroted before the roodway is opened to traffic.

2. The above shall not opply to detours in ploce for |ess thon three
days, where floggers ond/or sufficient channelizing devices ore used
in lieu of morkings to outiine the detour route.

3. Povement morkings shali be removed to the ful lest extent pessible,
g0 o8 not to leove o discerncble marking. This shall be by ony method
opproved by TxDOT Specification Item 677 for “Eliminating Exiating
Pavement Morkings ond Morkers®,

4. The removol of pavement morkings moy require rasurfocing or seal
coating portions of the roodway as deacribed in Item 677,

5, Subject to the opproval of the Engineer, ony method that proves to be

successful on o porticulor type pavement may be used.

6. Blast cleoning moy be used but will not be required unless apecificolly

shown in the plons.

1. Over-painting of the morkings SHALL NOT BE permitted,

B. Removal of rgised povement morkers sholl be as directed by the
Engineer.

9. Removol of existing pavement morkings ond morkers will be paid for
directly in occordonce with [tem 677, “ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stoted in the plons,

10.Block-out morking tope moy be used to cover conflicting existing
morkings for periods less thon two weeks when opproved by the Engineer.

Temporary Flexible-Reflective
Roodwoy Morker Tabs

TOP YIEW FRONT VIEW SIDE VIEW

|-— 4-: I/.- —
Adhesive pad
Heignt of sheeting
is usually more thon
174° ond tess thon 15,

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

t. Temporary flexible-reflective roodwoy morker +0bs used as Quidemorks
sholl meet the requirements of DMS-8242,

2. Tabs detailed on this sheet are to be inspected ond occepted by the
Engineer or designated representative. Sompling ond testing is not
normally required, however ot the option of the Engineer, either “A®
or "B below may be imposed to ossure qual ity before plocement on the
roadwoy.

A. Select Tive (5) or more tabs ot rondom from eoch lot or shipment
ond submit to the Construction Division, Moterials ond Povement
Section to determine specification compilionce.

B. Select five (5) tobs ond perform the following test. Affix five
(5) tobs ot 24 inch infervols on on osphaltic povement in o
stroight line, Using o medium size passenger vehicle or pickup,
run over the morkers with the front ond reor tires ot o speed
of 35 o 40 miles per hour, four (4} times in eoch direction, No
more thon one (1] out of the five 51 reflective surfoces shall
be lost or disploced os o result of this test.

3. Small design vorionces moy be noted between tob monufocturers.

4. See Stondord Sheet WZI(STPM} for tob plocement on new pavements. See
Stondard Sheet TCP{T7-1) for tob plocement on sedl coot work.

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT WARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS DMS-B241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DM5-8242

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Roised pavement morkers used os guidemarks shall be from the approved
product 1ist, ond meet the requirements of DMS-4200.

2. All temporary construction roised pavement morkers provided on g
project shall be of the some monufocturer.

3. Adhesive for guidemorks shall be bituminous moteriol hot opplied or
butyl rubber pod for all surfoces, or thermoplastic for concrete
surfoces,

Guidemorks sholl be designoted as:
YELLOW - (two omber reflective surfoces with yellow body),
WHITE - (one silver reflective surfoce with white body).

A list of prequolified reflective roised povement markers,
non-reflective traffic buttons, roadwoy morker taobs and other
pavement morkings con be found at the Moteriol Producer List
web oddress shown on BCi1),

SHEET 11 OF 12
;‘ » Traffic
Safaty

l Texas Department of Transportation Standard

BARRICADE AND CONSTRUCTION
PAVEMENT MARK INGS

BC(11)-21

[ bo-21. dgn ot 10T Jexi TeDOTJoms Tx0OT Jen: 7x00T)

(©) TxDOT Februory 1996 cout [ seece 08 HEGmAY
REV1SI04S 6429110 001 1-610, 8tc.

298 9-07 5-21 :

1-02 1-13 oISt COUMTY SHEET WO,

1!1-33 8-14 E M[aetn. 52
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PAVEMENT MARKING PATTERNS

TyDeIIAA <

(-0 = I~ I - ] coono

12" C:l

101012"
ocooDoO

oooog w e
gooooQo Q OODUODO}DkUOOO
Type [[-A-A Type Y buttons

Yel low /"_ o>

3

s 10 1o
£ i
E —\ S ——

B |:> Yellow 1
o

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

RAISED PAVEMENT MARKERS - PATTERN A

{

b—

———
Yel low
E> 4 to 8°

<A TypeIIAA <|b

coQo0 OU ¢0QeocCcDoOOCCODOCOQOD

[ coocno
T, T
buttons 6 to 8" Type 11-A-A

TxDOT ossumes no responsibility for the conversion

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARRERS - PATTERN B

Pattern A is the 1%D0T Stondord, however Pattern B moy be used if opproved by the Engineer.
Prefabricoted morkings may be substituted for reflectorized pavement morkings.

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

TWO-WAY HIGHWAYS

Type [-C

_wnimé

— Yellow

ocoooo =00 oopoo gopoo 000 OeocO

Type 1 A\ Type Y buﬂons\ <J
900 000GOD0 Q000000000000 OOOCOOCO0OGCO0O0D0O0GODOO

oDooo0OOOOOOOOOOCOOOODOOODDOOOODODOOOOOO000OOO
<"P Type W bunons-i ~Type 1-C or 11-C-R <:3

Yellow

The use of this stondord is governed by the "Texas Engineering Proctice Act-.
of this stondord 1o orher formats or for TNCOrrect results Or Comoges resulting from its use,

kind is mode by TxDOT for ony purpose whatsoever,

DISCLAIMER:

= -~

|:> = White :_ — —

REFLECTORIZED PAVEMENT MARKINGS
Prefobricoted markings moy be substituted for reflectorized pavement morkings.

ODOOCOOOODOGO
TyDelA

co0oo00c0cO0ODOOODODOODGOO DooOOOCOO0OO0DOCOQGODO
Type ¥ buttons
(oo n - a) DoDo0 (=0 m 0 n]

o> Type W buffona-<| “Type 1-C or 11-C-R
oDoOOOOODOOOOCODOOOODOODOODOODO0OO0 gocoQoocon0ocoonDOo0oOD

RAISED PAVEMENT MARKERS \-Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

|:‘.> White ~

C:l Type W buttons Type 1-C <:|
—— . —— —— ——— Ooo0g \\:ooou I:bCKJ- [=.=n e
Wnite # € ~Type 11-A-A Type ¥ buttons <p

- oonooo%onooouooouooouo%nooonooouooouooou

;' 000000 ©Q00DOOCCDOOCODO0OO0O co0oo0oO00O0O0O0OOO0COOOODOODO

E:> — -— — el 0w — Dooon

C> Type W buttons Type 1-C

REFLECTORIZED PAVEMENT MARK INGS
Prafaobricoted morkings moy be substituted for reflectorized povement morkings.

RAISED PAVEMENT MARKERS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

Type [1-A-A Type Y buttons
RAISED
DOUBLE pises 4,‘012_Luooouooonooouo
WARKERS Fuo o o o 0 ¢c 0o 00 © 0 OO0 O

NO-PASSING 4
REFLECTORIZED L_
P, T -
LINE wmmgs 11012 1—*
Yellow

Type 1-C, 1-A or [1-A-A Type W or Y buttons
SOLID EDGE LINE vt Do o oo o o o‘n/o © 0o O o0 ©
LINES OR SINGLE ~ “™=® 4
NO-PASSING LINE " euvant
bl L 4" White or Yellow
Type |-C Type W buttons
WIDE ,:‘&‘:,,_Z.L O_il._EIOOODOOOUO
L INE RAERS fo oo oodooo0o@ooo oaQo
e
FOR LEFT TURM CHAMMELEZING L IME REFLECTORIZED
OR CHANMEL 1ZENG LINE USED TO :::::;;
DISCOURAGE LANE CHANGING. ! wnite
3Q"s 3" Type 1-C or 11-A-A |3°|'°/'3"
CENTER Juwo 0 0@0D ut\ufu \noaon
A N
L INE MARKERS I-—|o' —!- 30 —! Type W or I-i-l-i-l
Y buttons
OR
fe——a40" + 1 ———]
LANE A — o a—— o v —
LINE WISl 10" —ef—— 30"—-1\/ Wnite or Yellow
Type 1-C or I1-A-A
BLRI(:]KEESN iwhen required)
migce 0O 2 Q a o .o o D o
PAVDMENT [ a o o 1-2 o a o a

=]
o
Type 1-C or I1-C-R

AUXILIARY ‘wmem

3 9
OR |' '|' '|

LANEDROP
LINE *ersconze [N - — * I
MARK INGS | 3'| g’ |
REMOVABLE MARKINGS 5" »+ 6" (=

WITH RAISED
PAVEMENT MARKERS

[€ roised povement morkers ore used
to supplement REMOVABLE morkings,
the morkers shall be opplied to the
top of the tope at the opproximote
mid length of tope used for broken
Iines or ot 20 foot spacing for
golid lines. This allows on eosier
removal of roised pavement morkers

——
le- 10" ~eb—— 300 —l

Roised Pavement Morkers

200 + 1°
Centerline only - not to be used on edge lines

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tope.
SHEEV 12 OF 12
- Trafflc
43 Type W buttons Type 1-C <}J 5 Dsﬁg‘ry
— m— — — DOOoD 00000 _Xmu ;na e Gooo0 I Texas Departient of Transporiation Stand:”rd
SSwhite” < <
gopeocongQooDn 00D0COOOOCCOO00OL0000000000000O0D
- - —»e..m— - Type ¥ buttons 05 type 118k BARRICADE AND CONSTRUCTION
o0o00000G60C00VOO00O0O00000ODCcOOodo0o0000COD0O0CAO0GON Roised povement markers used os stondord PAVE“NT MARKING PATTERNS
li> I:D povement morkings sholl be from the opproved
o— [ o Doooa o000 00o00 oooo0 products |list ond meet the requirements of
S White” Type W b "ms_} \ Item 672 "RAISED PAVEMENT MARKERS, "
E> |;> ype u Type I-C BC(IZ’ -21
REFLECTOR[ZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: be-21, don ow TxDOT Jex: TxDOTom TxDOT Jces TxDOT
Prefabr icated morkings moy be substituted for reflectorized povement morkings, © Tx001 Februory 1998 cont |sect 08 wiGHAY
. . 1-97 9-07 5°21° wn0] o 610, et
Eg Tm"‘Y LEF 'l' TURN LANE 2-98 7-13 DSt couNTY SHEET NO.
Du 14-02 f-14 HOU HARRIS, #tc. 53
oo
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LEGEND

Type 3 Borricode B8 |Chonnelizing Devices

WORK ABOVE OPEN LANES OF TRAFFIC,

CW205G-1
48" x 48"

W -1 CW205G-1
23303045' 48" x 48~

is mogde Dy

NEAR SIDE LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STAYIONARY SHORT DURATION OR SHORT TERM STATIONARY

| ]
oy CWZ05G-1 - Truck Mounted
6% | @ x 40 (hzosc. ). D |Heavy Work venicte | @R |atrenuator (TMAN
.2 487 x 48 CW205G-1
cg - X CW2056-1 48" x 48" Trailer Mounted Portoble Chongeable
» 48" x 48 Flashing Arrow Boord Messoge Sign (PCMS)
28
Eg% t] & |sign QJ Traffic Flow
1 9
n
5‘5.'.' | | | 0\ Flog u.o F lagger
z-..s
2E <p
3¢
o O
85% = I D':i?"x'.' Soagested oximuml i mum
$ 8ir e Spacing of sted
833 . Posted| Formiia|  toper Lenoths Chonne | T2ing STon | ngltudinal
gg: I [E ——l— SD;“' * % Devices Sp?;'.(inq Bg:gerafpocq
I 10° 1mn- 12 Oon on
gsg X f orteadorrsetlorrsat] Toper | Tangent |0'81once
T | [ 30 2| 150°[ 165° | 180°| 30° 50" | 120° 90’
fgb 35 |L. ¥ [Z057 225 2457 35" | 7o' | 1e0” 120°
gog o 40 265'| 295'| 320° 40’ BO” 240° 155°
w23 | [ 45 450°] 495'| 540’ 45’ 80’ | 320 195°
g.!_tg - 50 500°| 550°| 600" 50’ 100’ 400° 240"
= CW205G-1 ® - 55 550°| 605'[ 660°] 55 | 110’ ’ 95°
“ef| x| | on2050- 1 L-ws [s50T 05T 660l 55 [ 110 | soo | 295
(13 o — 1 see Note 8 e 3 48" 60 600°| 660°| 720°| ©0° | 120 600 350
"§§ CW2056- 1 CW20-5TR 65 650 71s'[ 780’ €5 | 130 [ 7o00° 410°
Be= | | - 8% x 48" | | x| 48T x 48 Gwzo-s1L ¥ [70 700°'] 770°| 840°| 70" | 140’ | 800’ 475
ggé 75 750° 8_25' 900" 75" 150" 900° 540°
§§B - # Conventional Roods Only
80w | I ¥#% Toper lengths have been rounded off.
_QHE LeLength of Toper (FT) W=Width of OffsetiFT) SsPosted Speed(MPH)
CW20-STR
© > = “
§s | | 48" x 48 -
éi 48" x 48"
=5
220
£=u WORKERS IN BUCKET TRUCKS SHALL NOT
58
[~
8§
gon
-
£
-
-]

DISCLAIMER:

King

GENERAL NOTES

1. The minimum size chonnelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or borricodes wili be required when
the device must be left unottended ot night.

CW2056-1
48" x 48~

CW20S8G-1
48" x 48" 2. Obstructions or hozards at the work area shall be cleorly morked

ond delineoted ot all times,

3. Flaggers and F lagger Symbol (CW20-7) signs moy be required occording
to field conditions,

4. vehicles parked in roadwgy shall be equipped with ot least two
high intensity rototing, flashing, oscilloting or strobe type lights.

—_—— = Eg— — 5. High lavel warning devices {(flog trees) may be used ot corners of

ED ] the vehicle. SHEET 1 OF 2
* min, . - Traffic
107 mia. 6. When work oper'?fions are performed on existing signala, the signals g Operations
may be ploced in flashing red mode when opproved by the engineer. Dhvislor:
b | vl If existing signols do not hove power, All-Woy Stop (RI-1 and R1-3P) IT”“ Department of Transportstion Standard

1 signs moy be implemented when opproved by the engineer.

Typical

7. For Short-Term Stotionary work the buffer space "B from the above

toble should be used if field conditions permit. For Short Duration TRAFFIC SICNAL WORK

lless thon 1 hour}) any buffer space provided will enhance the

sofety of the setup. TYP ICAL DE TA l LS

.2 8. The arrow board gt this locaotion may be omitted for Short Durotion
CﬂgOSG-I . | work [f the work vehicle hos on arrow board in operation. As an
48% x 48 option, the arrow boord may be placed at the end of the taper in
the closed lone if spoce is not ovailable at the beginning of the toper, wz ‘BTS'l ) - l 3
CW2056-1 9, Signs ond devices for the NEAR SIDE LANE CLOSURE mo
‘ " N y be oltered for FiLes wzbts-13, 0gn o TxDOT [ex TxDOT [ow TxDOT [exs Tx0OT
487 x 48 OPERATIONS IN THE INTERSECTION o left lone closure by using o LEFT LANE CLOSED (CW20-5TL) and odding DT Jer T 1% — ,ml = I ...el....-
SHORT DURATION chonnel izing devices on the canter|ine to protect the work space from T
wa opposing traffic. 6429 | 10 001 1-619, ete-
= 2-98 10-99 7-13 oISt COUNTT SHEET MO,
ac 458 3-03 HOU HARRIS atc. 54
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WORK | G20-5aP Temporary Troffic Borrier CW205G-1
BEGIN__ | cag-57 ZONE |36 x 247 See Note 4 below 48" x 48
-| ROAD WORK | ya= 0 oy~ oBEY o O o O
e 4} NEXT X MILES TRAFFIC WARNING Work Area | I ||
e woss FINES |522°5T, . SIGHS - —
rg bt | s lc20-e1  |0OUBLE STATE_LAW - —
4 oo e |8 == [F e BT T CSSSL TT =
‘62 gz(JoADZIORK 5 g\;gogcié‘_ <5 10° Min. 4’ Min, (See Note 7 below) <
» - —————
§og 36" x 18" | L X X X X S f >
n ) F i
B5a WORK AREA -'lzf I I | | 11 N S S S S S SN S 1
28, | { 1 9 i
»»h d - » ) R
i & o mONE ES <5 [ [Telall] SIDEWALK DIVERSION [[Tolalll
Qo= —_— — —— — —_— — . — L e—— — —_— —_— —_— —_— — —_—
- D= D '
235 6>  MAJOR STREET Rt o>
-;iﬁ NOIES SIDEWALX l:LoiEn SIDEWALK SIDEWALX CLOSED
oL _
gEa : | END ’/I' T. Project signing o8 shown shall be in ploce CROSS HERE CLOSED CROSS_HERE
?8 ROAD WORK whenever signal controct work is in progress. RS-110R R9-9 R9-110L
G20-2 4 " 24" x 12* 24" x 12"
- OBEY G20-50P | WORK BEGIN 36" x 18- 2, For closely odjoining projects, odvance signing 24T X2
§5 warNiNg | 36" x 24%| zZoNE ROAD WORK moy not be required in odvonce of each a4 < &
5 SIGNS TRAFFIC NEXT X MILES intersection, but only in gdvonce of the | | || | | | Il
pool e uw] R20-5T o intersections ot the project limits, Actual n
S asooar 36" x 36 ngﬂgfe are locotions will be os directed by the Engineer, Up ﬂ'- =] -] \
3%% 48" x 42" R20-50TP e CW205G-1 3. Advonce signs sholl be removed when signal
Pl 36" x 187 waanm < . construction operations are no longer < Work Area
e st Pt st 48" x 48 ' : A
T8 under way, os directed by the Engineer.
§§§ 4, Worning sign spocing shown is typicol for both o
“§3 TYPICAL ADVANCE SIGNAL PROJECT SIGNING B aerons! a
O+ .
FOR LONG TERM ond INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Toble on sheet 1 of 2 for Typical
5 warning sion spacing. I I | | I I Il | |
%sf GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING —
.._,2" 1. Signs shall be Installed ond maintoined in o straight ond plumb 1. All signs shall be retrorefiective and constructed of sheeting meating CWI1-2  See Note 8
. €§ condi tion. the requirements of the DMS ond color ysoge table shown on this sheet, g:e :032 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
Eb‘ 2. Wooden sign posis shall be painted white. SICN SUPPORT WEIGHTS CROSS mb gg;'loi‘?z_ CLOSED R ra— 23;1’1‘“2_
4_"'2 3. Borricades shall NOT be used g5 8ign suUPPOrts. 1. Weights used to keep signs from turning over should be sondbags R9-9
%= 0 filted with dry, cohesionless moteriol. 24" x 12"
e30] 4. Nalls sholl NOT be used to ottoch signs to ony support. ;q]_
i 2. The sondbogs will be tied shut to keep the sond from spilling ond CwWit-2
+. D) 5 Al signs shal) be installed in occordonce with the plans or as to maintain o constont weight, B 36" x 36°
%) directed by the Engineer, m N See Note &
o 3. Rock, concrete, iron, steel or other solid objects will not be
Egg,_ 6. The Controctor shatl furnish the sign design shown in the plans or permitted for use os sign support weights. CWig-9p CW1B-TPL
R in the “Stondard Highwoy Sign Designs for Texos™ (SHSD}. 24" x 12 < 24° x 12* Work Area DD
Zgne 4, Sondbogs should weigh ¢ minimum of 35 ibs ond o moximum of 50 Ibs, x /
«L-c) 7. The Controctor shal! furnish sign supports ond subsirates |isted in J — — — —~
8w+ the *Compliont Work Zone Traffic Control Device List™ (CWITCD), S. Sondbo?s shoil be mode of o0 durcble moteriol that tears upon p et e A — . 1dH
E 2% instolled o8 per the manufocturer’s recommendations. vehiculor impact. Rubber, such gs tire inner tubes, shail not be used. \ '!
8. Temporory signs that hove damaged or crocked substrotes ond/or 6. Rubber ballosts designed for chonnelizing devices should not be used < <
damgged or morred refiective sheeting sholl be reploced as for ballast on portable sign supporis. Sign supports designed ond =
directed by the Engineer. r:n:n;lfoc'rured with rubber baoses moy be used when shown on the CWZTCD q> ¢:>
ist,
9. ldentificotion morkings mgy be shown only on the bock of the sign 7
substrote. The moximum heighf of letters ond/or compony logos used 7. Sondbogs shall only be ploced along or |oid over the bose supports
for identificotion ahall be 1”7, of the traffic control device and ghall not be suspended above ground
level or hung with rope, wire, choins or other fostrers. Sondbogs I /6" | | I ' " I |
10. Domaged wood posfs shall be replaced, Splicing wood posts shal | be placed olong the length of the skids to weigh down the 4} 0 0
will not be gl lowed. sign support.
R9-100BL
8. Sondbogs sholl NOT be ploced unger the skid ond sholi not be used to SIDEWALK CLOSED §l.5 - -
DURATION OF WORKX leve| Bign supports ploced on slopes. Gy, [Z47 X 12 CROSSWALK CLOSURES
1. Work zone durations ore defined in Port 6, Section 66,02 of the S CW205G-1
Texos Monual on Uniferm Troffic Contro! Devices (TMUTCD), LEGEND AB° x 48"
SIGN MOUNTING HE LOHT &= _|sion :
1. Sign height of Long-term/[ntermediote-term warning signs shall be as .o Channe/ iZing Devices PEDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCO., exrzrra|Type 3 Barricade 1. Holes, trenches or other hazords shall be odequately protected by covering,
delineating or surrounding the hozord with orange plastic pedestrion
2. Sign “‘o‘r"’;} a:esgg'; ;g"':’hes"?"wtnggm”m worning signs sholl be as fencing or longitudingl chonnelizing devices, or os diracted by the Engineer. SHEET 2 OF 2
shown ¢ DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES™ aos detailed obove will require the Engineer’s approval = -
3. Reguigtory sions shall be mounted ot (ecst 7 feet, but not more than prior to instollation. . =t Trafflc
9 feet, obove the poved surfoce regordless of work duration. SIGN FACE MATERIALS DMS-8300 3, R9 series signs shown moy be ploced on supports detailed on the BC stondords Opearations
ELEXIBLE ROLL-UP REFLECTIVE SIChS or CWZICD list, or when fobricoted from aporoved Iightweight plastic ITexas Department of Transportation Shision,
- DMS-8310 substrates, they may be mounted on top of o plastic drum ot or neor the
REMOVING OR COVERING focation shown,
- 4. For speeds less thon 45 mph longitudinol chml.zmg devices moy be used
1. When sign messages moy be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL insteod of traffic borriers when approved by the Engineer. Attenuation of
gwévgg Eﬂr\::dggrgicn:.?lefely covered, unless otherwise RI blunt ends ond instoliotion of woter filled devices shall be as per BCI(9) TRAFF I C S I GNAL WORK
: ORANGE { BACKGROUND TYPE By, OR TYPE Cj, SHEETING . E’S‘;q'l‘f‘;"f,'?;’:?é:,'?‘,’“;f;‘“"mﬁ ; retuol devi na ond BARRICADES AND SIGNS
2. When signs ore covered, the moterial used shall be such . ! v generql guidonce. Actua vice SpOcing
as heavgnmul block plu'shc. or other moteriols which w%ll cover WHITE BACKGROUND TYPE A SHEETING location must be field odjusted to meet octuol conditions,
the entire sign foce ond mointoin their opoque properties under 6, Wnere pedestrions with visuol disobilities normolly use the closed sidewolk
outomobile headlights at night without damoging the sign sheefmg BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrion Barricodes should be used insteod of the Type 3
Burlop, or heovy materials such as plywood or alluminum shall no Barricades shown,
be used to cover signs. o — P . 7. The width of existing sidewalk should be maintoined if proctical. wz (BTS_ 2) -1 3
3. Duct tope or other odhesive moteriat sholl NOT be affixed to q Only pre-qualified products shall be used. A copy of the 8. Pavement morkings for mid-block crosswalks sholl be poid for under the
sign face. Compliont Work Zone Traffic Control Devices List™ (CWITCD) . appropriote bid items. FILEs wzbts-13. dgn ot Tx0OT Jexe TxDOT om TxDOT Jens Tl
describes pre- lified products ond their sources ond mo . When crosswalks or other pedastrion focilities ore closed or relocoted, r .
4. $igns ond onchor stubs shall be removed and holes backfilled upon be found ot the ol ,m;nzr,eb addrasss Y temporary focilities shall be detectoble ond shall inclyde occessibility Oroar_tori] 1952 il ] B e
oo conp)es1on of fhe work. ! - ) fectures consistent with the feotures present in the existing pedestrion Gz io] oot 1610, etc.
:_.I http:/fwww.txdot.goviixdot_library/publications/construction.htm focility, f;: 10-99 7-13 ISt couty SHEET Mo
o - 3-03
=™ [T Ml&eic. 55
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3. For projects more thon two miles in length, Give Us o BRAKE signs should be
I I repeated halfway through the project. The Give Us o Broke (CW21-1T) may be
I used for this purpose.

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

SUMMARY OF LARGE SIGNS
GALVANIZED DRILLED
STRUCTURAL
N BACKGROUND SIGN LN SIGN REFLECTIVE | o, oy STEEL SHAFT
gs COLOR | DESIGNATION S DIMENSIONS |  SHEETING TF ] 24- DI
< .
wL Size {LF)
2% 01K6)
5,3 ek
§g.‘_’ Orange G20-7T BRAKE 96" X 48 Type B, or Cp, 32 A Al A '
gé’é | | |
L?; Orange G20-7T g'ﬁm‘e 192" X 96" | Type B, or C; 128 | w8x18 16 |17 12
255
— 4
§§§ I l I A See Note & Below
§=s B Lokl ] s 0
LLw Lo Tt Tt . S
Eeg Gy |vex | - e twz1-17 Hor'k rE DEPARTMENTAL MATERIAL SPECIFICATIONS
£ reo s T p . rea e L Ta TaT, LEGEND
i 2t (See Note 3) AR EE R, ) (See Note 3) - PLYNOOD SIGN BLANKS DMS- 7100
235 | A R FIpRETAE A1t ods | Sign ALUMINUM SIGN BLANKS DMS-T110
own T e T e Tet A o N
§'§§ R G R A ool | Large Sign SIGN FACE MATERIALS DMS-8300
o . * 3 L .| ¥ * * . ] 5 . .n.. 'Y
%-’-'3 I I T <:=l Troffic Flow
£ g COLOR USAGE SHEETING MATERIAL
2 § ORANGE |BACKGROUND TYPE By, OR TYPE Cp,
p8E ! | | BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM
o
: GENERAL NOTES
5 | | |
- 2 1. See BC und SMD sheets for additional sign support detqils.
© g I | | 2. Sign locotions shail be opproved by the Engineer.
|9
3
=
o= 0
oa 0
=
£ v
53
L]
g8
JEm
L]
£=s
£
-
o

Kind is mode by TxDOT for ony purpose whatsoever.

§ speed zone signing when required.
3 I I 5. Give Us o Braoke (CW21-1T) signs ond supports sholl be considered
R I subsidiary to Item 502, “Borricodes, Signs and Troffic Hondting. "
o alle A . A -
- - f:;ﬁc;igns - E‘i'r?\ﬁc;igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) moy use o 1/2" or 5/8"
| | | plywood substrote or 0.125" aluminum sheeting substrote and moy be supported by two
4" x 6" wood posts with drilled holes for bregkawoy os per BC(5}) and will be
subsidiary to [tem 502.
| G | 0 Worklng For You 7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign sholl be paid for
Glve Us A under the following specificotion items:
BRAKE Item 636 - Aluminum Signs
| | Item 647 - Lorge Roodside Sign Supports and Assemblies.

G20-7TT Item 416 - Orilled Shaft Foundations

96" X 48" (See Note 6)

8. Al signs sholl be constructed in accordonce with the details found in the "Standord

|
) *192“?'-! 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this monual
{Optionol- See Note T} shall be shown in the plons or the Engineer shall provide o detail to the Contractor
before the sign is monufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY
SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL
5’. Op:rf:ggns
I Toxas Depariment of Transportation s‘:,’,",:’::'d
WORK ZONE
¥ Wnen the optionol larger WORKING FOR YOU GIVE US A BRAKE (G20-7T) "GIVE US A BRAKE"
192° x 96" sign is required, the locotions shall be noted SIGNS
e¢lsawhere in the plons.

WZ(BRK)-13

FILE wzbrk-13. dgn on Fx0OT [exs TxDOTJown  TxDOT [ers Tx007

© 1001 August 1995 conr [ secr 208 WiGHIAY
wIw REVISIONS 642910 001 [-610, ete.
t':,ﬂl 6-9% 5-98 7-13 0187 COUNTY SHEET MO,
s g 20 HOU | WARRIS, etc. 56
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»td Arm ROUND POLES POLYGONAL POLES
52 t dat i SHIPPING PARTS LIST
585 il o Dae Dy [tk Oy D1 024 Dy Dtk 7006 ] - - - -
»RE ft. in, in, in, in. in. in, in, in, in, in, Ship eoch pole with the following ottached: enlorged hmdltlo:e, goltfahcog, bflxed-orm
5"& 20 10.5 7.8 7.1 6.3 179 11.5 8.5 7.7 6.8 179 30-A connection bolte and woshers ond any additional hardwore listed in the table.
ng 24 1.0 8,3 7.6 6,8 179 12.0 9,0 8,2 7.3 179 30-A 30’ Poles With Luminoire 24° Poles With ILSN 19' Poles With No
k:': 28 | 11.5 8.8 | 8.1 7.3 | 179 | 12.5 | 9.5 B.7 7.8 | 179 30-A Mominal  Above hordwore pius: One Luningire ond No ILSN
[ o Arm A ° Above hardware
-2 32 12.5 9.8 9.1 8.3 .179 12.0 9.0 8.2 7.3 .239 30-A Length {or two if ILSN attoched) plus one smol |
-8 smalt hond hole, clomp-on hond hol See note above
w1 36 12.0 9.3 8.6 7.8 L2309 | 12.5 9.5 8.7 7.8 .239 36-A simplex and hole
0o - . . =
<§ 40 12,0 9.3 B.6 7.8 +239 13.5 10.5 9.7 8.8 . 239 36-A Tt Designotion Quant ity Designation Quontity Designofion Guontity
338 a4 |12.5 9.8 9.1 8.3 | .239 [ 14,0 [ 1.0 [ 10,2 9.3 | .239 36-A 20 | =z0L-80 205-80 20-80
§§b a8 [ 13.0 [ 0.3 9.6 8.8 .239 | 15.0 [ 12.0 [ 1.2 | 0.3 .239 36-A T 24-80 245-80 34-50
& Arm ROUND ARMS POL YGONAL ARMS 28 20L-80 285-80 28-80
-3 e e —_—
2Er Length [ L D D (1) thic . L D @) b, [ the 32 32L-80 325-80 32-80
=33 ! 1 2 Rise i i g Rise
§3° ft. ft, in. in, in, ft, in, in, in, 36 36L-80 365-80 36-80
._,_: 20 19,1 6.5 3.8 179 1°-9" 19,1 7.0 3.5 179 1°-87 40 40L-80 405-80 40-80
£38 24 23.1 1.5 4.3 | 179 | 1°-10" | 230 7.5 3.5 | .179 | 1°-9" 44 44L-80 445-80 44-80
s"_% 28 2T.1 8.0 4,2 .179 1"=-1" 2T.1 8.0 3.5 179 1 -10" 48 48L-80 485-80 48-80
§§- 32 31.0 9,0 4,7 179 2'-1" 31.0 9.0 3.5 179 2'-0" . . . i . ,
r§’5 36 35.0 9.5 2.6 179 2 -4~ 35.0 10.0 3.5 119 2 1" Traffic Signal Arms {1 per Pole) Ship each orm with the listed eprmen:t attached
gég 20 39.0 9.5 I _239 2 -8 39.0 9.5 3.5 239 2 -3" Type I Arm (1 Signall Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
S o 44 43.0 10.0 4.1 . 239 2'-1" 43.0 10.0 3.5 .239 2'-%" N‘:,'-‘,:.Mt | Bracket Assembly 2 Brocket Assemblies
ggg 48 47.0 10.5 a1 .23 | 3 -av 47.0 | 1.0 3.5 | .239 2'-9" Lengtn 1 €GB connector ond 2 CGB Connectors and 3 CGB Connectors
‘-;._ Dp = Pole Bose 0.D. D, = Arm End 0.0.
g Dvg = Pole Top O.D. with no Luminaire L, = Shaft Length £+ Designation Quantity Designation Quantity Designation Quontity
"E and no ILSN L = Nominal Arm Length
bt D2«  Pole Top 0.D. with ILSN 20 | 201-80
w/ou umingaire 41 - 24TT-80
°.§2 Dy = Pole Top 0.D. with Luminaire Ch 241-80
,E._o D1 = Arm Bose 0.0D. 28 281-80 2811-80
,_%g @ Thickness shown ore minimums, thicker moteriols moy be used. 32 32I1-80 32T11-80
o . . 36 3611-80 361TI-80
_g;; (@) D; may be increosed by up to 1 for polygonol arms. 0 A0TIT-80
:E-":-’ L , i "Nominol Arm Length - L ] .4 44TI1-80
0-: See "Tenon Detoil Ty 28 II1-80
§"'° See "Slip Joint Detail”
}_'g.g /— Luninoire Arms {1 per 30’ polel
i g FEEEEEEE LSS s Nominol Arm Length Quant ity
& 8° Arm
§ ! \Mosi arm
< Note: The arm sholl be fabricated stroight with gonnggﬁ?n-
o th t i hown. ee Shee
§ ¢ unloaded rise meosured o3 snoun “MA-C* ILSN Arm (Mox. 2 per pole) Ship with clomps, bolts ond woshers
e TRAFFIC SIGNAL ARM Noming!| Arm Length Quont 1 ty
-— . Luninaire Arm - T° Arm
(Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D”
-Detail A
Dig B Anchor Bolt Assemblies i1 per pole)
See Arasgrlrgr Aggrlagr %ach ogcge;*boli os?er;bly 2onsi:fs gflihe ;ol |$wing=
ILSN Arm Connection- . op ond Bottom temptates anchor bolts nuts
See Shg‘:* 'm-glifgm' Nom Arm Lgth -S{.’E?J- i Diometer Length Quantity 8 flot washers, ond 4 nut anchor devices (Type 2)
8 I i o VA T per Standard Drawing “TS-FD".
Nominal Arm Length - L | gezg'é ‘o 1% 3'-4
T " T
A A Seesarsu‘a'ﬁ\ 3 N 1 Y 3°-10 Temp|ates may be removed for shipment,
37 -0 Brocket 3--g°| Brocket -g" =
Assemb) Assembly 3
L N ElPasoSt | |¢ — 1
[ﬁ A — ———— e T T £
3 o s | =
5 3 ! AREE SHEET 1 OF 2
s . I =4 B
©|® (3 Threoded Coupling for e e N\ = i
- €GB € + Traffic Signal Arm ! ol o 3| §
g £ See "ARM COUPLING DETAILS® S€€ Sheet "MA-D" DB 5 z Texas Department of Transportotion
AE Sheet 2 of 2 Detail D,E or F T 8t . 5 Traffic Oerations Division
= w :
5[5 TABLE OF DIVENSIONS - A~ | o 3|5 |5 TRAFF IC SIGNAL
|5 [Arm_Length | 24 | 28" | 32 | 36" | 40" | 44" | 48 i| = 8" SUPPORT STRUCTURES
1 F] Arm Type I 10° | 1Y | 12° 13 Pk - 2
3 % Arm Type ITT o e e v ] Y [ b SINGLE MAST ARM ASSEMBLY
i=] 1
s see sneer A\ |i[o, /] ® (80 MPH WIND ZONE)
- Crown of Rood “MA-D*" ~ % A ao (1)-12

4

A

AN RNVANY ARVANYANY © 1001 August 1995 tows  Jowasr Jowws  Jes sy
Foundation A REVISIONS coNT [seeT 08 [y

wd See Sheet fabed 429 | | 001 [-610, etc,

53 STRUCTURE ASSEMBLY %5%.70¢ I T e

G —=2INUL TURE AJSLMULT

52 = HARRIS etc, 57
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e
3
58
»e (o797 Inlckness is permissible VIBRATION WARNING
5§ Most Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximotely 40 ft
5 . or longer are subject to harmonic vertical vibrotions in light wind conditions due to the ceroelastic
g 6 -0° (Min) ~ J1°-0° tdox] Min Lap characteristics of o few of the myriods of possible combinotions of the following: signol numbers,
o " ! ,) x equals 1.5 weights ond positions; existence/sclidity of backplates; presence of additional attachments to the
3: 93 “lrlges female arm, such a8 signs ond comeras; orm-wind orientotion; ond arm-pole stiffness.
‘..'.‘3 | 2" Sch Such vibrotions may couse faotigue domage to the structure ond may tead to @alloping in moderote
ae o 40 pipe wind conditions which may further damage the structure and olorm the public. Tests have indicoted
.§ Z T End Plate %" thick min, that when wind is blowing toword the bock side of signal heods having un-vented bockplotes ottoched
og i W 6" /_ shape to match arm the probabil ity of unocceptoble hormonic vibration and/or galloping is rather high,
|
4 -52’4‘ Dio holes and | 1t . . P . .
. . - .- s backplotes are not required for improved visibility they should not be applied to the signal
4 Notet A slip joint is "I‘ock wenl::lon%cil":'o“f?-l-’retc’:%lt s y ‘f_i Arm heads or, if they must be applied, they should be vented as o first ond inexpensive measure to
H permissible for arms M H L - LS mitigote vibrations.
s 40° and greater in grg]ﬁcféon after making
2 tength. The slip joint ég:?oﬁiz?gglgndggﬁgonce 2.375" The troffic signol mast arms shall be visually inspected in 5 to 20 mph wind conditions after
o shall be mode in the with ltem 445, “Golvan!zing" MA=3 installation of signol heods ond any ottochments, including ony required bockpotes., [f verticol
= shop, but moy be match ' ’ movements with a totol excursion (moximum upward excursion to moximum downword excursion} of more
maorked ond shipped ¥ than approximotely 8" ore observed at the orm t+ip, o domping plate shall be fitted to the orm.
disossembled. See "Domping Plate Mounting Detaiis” on stondord sheet, MA-DPD-10.
SL [P JOINT DE TA". TENON DETAIL This visual inspection shall be repeoted ofter each modification of the structure that could
. B VNS A AR\NE | RL-X 1 S 1L AN A BE.F1 NEES affect its ceroelastic response. Excessive vibrotions sholl not be allowed to continue for more

thon two doys.

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondord Specifications for
Structural Supports for Highwoy Signs, Luminaires, aond Traffic Signals
and Interim Specifications thereto. Design Wind Speed equols 80 mph
plus a 1.3 gust factor.

Stainless steel bonds (or Cobles) Poles ore designed to support one 8'-0" Juminaire arm, one 9’ -0"
and cost brocket as in "Astro-Broc”, internally lighted street nome sign and one traffic signal arm with a
"Sky Brocket" or "Eosy Brocket" with length as tabulated. The specified luminaire load opplied ot the end
115" Dia Threaded Coupling. of the lumingire arm equals 60 Ibs verticol dead lood plus the

horizontal wind load on an effective projected oreo of 1.6 sq ft. The

specified internolly lighted street nome sign load opplied 4.5 f+ from
BRACKET ASSEMBLY the center line of the pole equals 85 Lbs verticol deod load plus
-] horizomtal wind load on an effective projected oreg of 11.5 54 fft.

The specified signal load appliegd ot the end of the traffic signol arm

equals 180 Ibs vertical dead load plus the horizontal wind load on on

effective projected area of 32.4 sq f+ (octuol oreo times drag

coefficient).

sion of this stondord to other formots or for incorrect results or domages resulting from its use.

DISCLAIMER: The use of this stondord 1s governed by the “Texos Euaglneering Proct
kind is made by TxDOT for ony purpose whotsoever. Tx

See Stondord Sheet "MA-D* for pole details, "MA-C" for troffic
gignal orm connection details, "MA-C (ILSN}“ for internally |ighted
street name sign arm connection details, “LUM-A" for luminoire arm
and connection details, “SNS" for internally lighted street naome
sign details, and “TS-FD" for anchor bolt and foundation details.
See "MA-C" for materiol specificotions.

Fabricotion shall be in occordonce with [tem 686, “Traffic Signat
Pole Asgemblies (Steel)” ond with the detaoils, dimensions, ond weld
procedures shown herein, Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fobricotion.

§°°°",‘,’, :gngifudinol Materials, fabrication toleronces, and shipping proctices shall meet
en?;i'rged ;'gr the requirements of this sheet ond Item 686, "Troffic Signol Pole
e MA-1 Assemblies (Steel)”.

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

accordance with Item 445, “Galvanizing”, aofter fabricotion.
Deviation from the details and dimensions shown herein

require submission of shop drowings in occordance with
Item 44%, “Steel Structures". Alternote designs are not

acceptable.
SHEET 2 OF 2

LI'/;" Dia —/

- Threoded
Longitudinal Seam Weld must be Ya 4 Coup! ing r’ Texas Department of Transportation
oriented within the lower 90° Traffic Operations Division

of the signol arm. TRAFF Ic SIGNAL

ARM WELD DETA AR P TA SUPPORT STRUCTURES
@ 60% Min, penefrqfilo: M COuRLThG DE L SINGLE MAST ARM ASSEMBLY

100% pemetration within {80 MPH WIND ZONE)

6" of circumferential

base welds. SMA'BO(?’ '12
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DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB
e e i 3 e

. @
e Arm ROUND POLES POLYGONAL POLES
[ 2=
fg: Length | D D, D, 0, [tk | o Dis D, Dy, KD thk Fourrrgg;ion SHIPPING PARTS LIST
: - ft. in. in. in, in, in, in, in, in. in. in. Ship each pole with the following ottached: enlarged haond hole, pole cop, fixed-arm
-s-,E;E 20 12,0 9,3 8.6 1.8 239 12.5 9.5 8.7 7.8 239 36-A connection bolts ond woshers ond ony odditionol hordwore iisted in the table,
i . . . : . .
tég 24 12.0 9.3 8.6 7.8 . 239 13.0 10.0 9.2 8.3 . 239 36-A 30° Poles With Luminaire 24’ Poles With ILSN 19° Poles With No
zi"f 28 | 12.0 9.3 8.6 7.8 | .239 | 13.5 | 10.5 9.7 8.8 | .239 36-A Nominal| Above hardwore pius: One Above horowore Luminaire and No ILSN
z-2 32 13.0 10. 3 9.6 8.8 .239 14.0 11.0 10.2 9,3 . 239 36-A Arm tor two if ILSN ottoched)
et Lend™ | small hond hole, clamp-on plus one smoll See note above
oL 36 13.5 10. 8 10.1 9.3 . 239 15.0 12.0 11,2 10.3 . 239 36-A simplex * hand hole
one
"§8 40 14.0 11.3 10.6 9.8 . 239 16.0 13.0 12.2 1,3 . 239 36-B rr Designation Quontity Designotion Quontity Designation Quant ity
88¢ 44 14,5 | 1.8 | 11.1 10,3 | .238 [ 16.5 [ 3.5 [ 12,7 [ 1.8 . 239 36-B 20 | 2zoL-100 205-100 20-100
|
'gs‘i 24_| zaL-100 245-100 24-100
&2 Arm ROUND ARMS POLYGONAL ARMS 28 | 28L-100 285-100 28-100
?ﬁ Length | L, 0, D, (1) thk Rise Ly D, @0 | thk | L. 32 32L.-100 325-100 32-100
§3° ft, ft. in, in. in. ft. in. in. in. 36 36L-100 365-100 36-100
| 20 19.1 8.0 | 53 | .179 | 1°-8" | 19.1 8.0 3.5 | 179 | 1 -1 0 | a0L-100 405-100 20-100
.§§§ 24 23.1 9.0 5.8 179 1’ -9 231 9.0 3.5 179 1'-8" 44 44L-100 445-100 44-100
.o,"g 28 27.1 3.5 5.7 L 179 17-10" | 271 10,0 3.5 .179 1°-9"
:E.- 32 31,0 9.5 5.2 . 239 11T 31,0 9.5 3.5 . 239 1'-10"
r&& 16 35.0 10.0 5.1 . 239 20" 35.0 10.0 3.5 .239 1*=11" Traffic Signol Arms (1 per pole} Ship each arm with the listed equipmenf attached
g2; 20 39.0 0.5 5.1 239 2 -3- 39.0 1.0 5.5 _2%9 27 1" | Type I Arm (1 Signal} Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
43, B . . - . . . - f-3" Nomina )
S » 44 3.0 11.0 5.1 239 2'-8 43.0 11.5 4,0 239 2'-3 i, | CoB conmector | Brocket Assembly 2 Brocket Assemblies
Egg De = Pole Base Q.D, Dz = Arm End 0.D, Length ond 2 CGB Connectors ond 3 CGB Connectors
h“' Dip = Pole Top 0.0, with no Luminaire Ly = Shaft Length
Eg’! D24 * S‘;‘.’e"‘r’oé"af'o__ with ILSN L = Nominol Arm Length ft Designation Quont ity Designation Quantity Designation Quantity
«8E w/out Luminoire 20 20I-100
- 0 Da = Pole Top 6.0D. with Luminoire
obo D = Arm Bose O.0. 24_| 2a1-100 24I1-100
g.-o (1) Thickness shown are minimums, thicker materiols may be used. 28 281-100 28IT-100
*§§ D be incr d b to 1* for pol I or 32 32IT-100 3211T-100
. (2) D, moy be increosed by wp to or polygonal arms, - 00 I 100
zow 40 40I1I-100
:gg 1 Nominal Arm Length - L | 44 4411IT-100
o0&+ —%See “Tenon Detail”
80&- " . . R
g--0 See “Slip Joint Detail
235 Luminaire Arms (1 per 30° pole)
mxw e e Nominal Arm Length Quantity
& 8 Arm
§ i \Mos+ arm
= Note: The arm shol | be fabricoted straight with connection-
o the unloaded rise meagsured as shown, See Sheet . .
E “MA-C" ILSN Arm (Max. 2 per pole) Ship with clomps, bolts ond washers
a TRAFFIC SIGNAL ARM Nominal Arm Length Quantity
N Luminaire Arm - T Arm
{Fixed Mount) See Sheet "Lum-A"
9’ Arm
See Sheet"MA-D"
-Detail A
Dyg Anchor Bolt Assemblies {1 per pole)
r-| - -
See Anchor Anchor Eoch onchor bolt ossembly consists of the following:
ILSN_Arm Connection- Sheet " Bolt Bolt Top ond Bottom tempiates, 4 anchor bolts, 6 nuts,
See Sheet “MA-CIILSM)* Hom Arm Lgth *MA-D" E Diameter Length Quont ity 8 flot woshers, and 4 ?ufronchor devices (Type 2)
’ i . . A\ ing "TS-FD".
oot Lot 1 \(a ) /_Bef,,‘?'r'; 2 T 34 per Standord Orowing "TS-FOD
== " + "
A A See Sheet a) 1 % 3-10 Templates may be removed for shipment.
3'-01 Brocket 3 _o"'.""fra:mr wr s SNS i P - : g 2" 2 -3
Agsemb| 58! ¥ | d
g ’ ElPasost |[¢ €
____________ ' qé g
| ] —_
5[ : HENE SHEET 1 OF 2
@ |2 H § _ £l 4| =
Rt ®¢T:35egg§ﬂe5?§?""° er Troffic Signal Arm | 2l 2 § 2§
? 2 See "ARM COUPLING DETAILS" gee Sheet MA-E { <l <l = z rTexas Mf’mtf Tronsportotion
3[8 Sheet 2 of 2 etail 0,E or Bl € ARE Trafftc Oparations Ohislon
2|3 TABLE OF DIMENSIONS -A- | o 3 & TRAFF IC SIGNAL
z ] O ] " ) T g i 2N
2|5 [Arm Length | 24° | 28" [ 32° [ 36" | 40’ | 44" | 48 | | 8 SUPPORT STRUCTURES
cla Arm Type O 10° A S 13 PN o N 1
5 _g Arm Type IIT o i T ] /7 | ) SINGLE MAST ARM ASSEMBLY
L~J )
o[ See Sheet o, /| 21 | (100 MPH WIND ZONE)
SMA-100(1)-12
© 1x007T August 1395 o WS [cm a5y [Dllll' |c|u J57
Foundation e REVIS [0S conr [sect o8 HIGHAY
oo STRUCTURE ASSEMBLY %2 3hee! . €429] 10| o001 [-610, etc.
:;. e — DIsT COUNTY SHEET WO
=1™ HARRLS, etc, 59
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DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

.179" thickness
is permissible
for Tip Section

6 -0" (Min} ...‘II -0 (Max)

I ] 9“

Min Lap 2" Sch

equais 1.5 40 pipe

times female

I.D. End Plate 3~ thick min

shape to motch arm

.E;iizzfgzﬂu

Note: A slip joint is
permissible for arms

40" ond greater in

length, The slip joint

shall be mode in the

shop, but maoy be match

marked and shipped disossembled.

T ossunes no rasponsibility for the conver-

governed by the “Taxos Eagineerir\o Proctice Act”. No worronty of any

Tx00T for ony purpose whotsoever. Tx

sion of this stondard 1o othér formats or for incorrect results or domoges raesulting from its use,

Y

The use of this stongord
king is mode b

DISCLA [MER:

DATE:
FILE?

SLIP JOINT DETAIL

R Hn.. W—
n .
4 - ¥" Dio holes and E]: d
1- 34" Dia galv A307 bolt. i
Tack weld nut to threod
projection after making
joint, Repoir domaged
galvonizing in accordonce
with [tem 445, “Galvanizing”.

TENON DETAIL

Stoinless steel bonds {or Cabies)
ond caet bracket as in "Astro-Brac”,
"Sky Brocket" or "Eosy Brocket" with
1 /2" Dio Threoded Coupling.

BRACKET ASSEMBLY

Second IongHudinol
Seoam Weld is
permitted for
polygonol arms if
D, exceeds 10"

(4) MA-2

Longitudinal Seom Weld must be
oriented within the lower 90°*
of the signatl arm.

Threaded
Coupling

ARM WELD DETAIL

@60: Min, penetration
100% pemetration within
6" of circumferentiol
bose welds.

; D
L- 1'%%." Dia —/

ARM COUPL ING DETAILS

VIBRATION WARNING

Mast Arms of SMA ond DMA structures ond clamp-on Arms of LMA structures of opproximately 40 f+t
or longer are subject to harmenic verticol vibrotions in 1ight wind conditions due to the geroelastic
charaocteristics of o few of the myriads of possible combinations of the following: signal numbers,
weights ond positions; existence/solidity of bockplotes; presence of additionol ottochments to the
arm, such o8 signs ond comeras; orm-wind orientotion; and arm-pole stiffness.

Such vibrations moy couse fotigue domage to the structure and moy leod to galloping in moderote
wind conditions which moy further domope the structure and olarm the public. Tests hove indicoted
that when wind is blowing toword the bock side of signal heods hoving un-vented bockplates otftached
the probobility of unocceptable hormonic vibrotion and/or golloping is rather high,

1f bockplotes are not required for improved visibility they should not be opplied to the signal
heads or, if they must be opplied, they should be vented os a first and inexpensive meosure to
mitigote vibrations.

The traffic signo) mast orms shail be visually inspected in 5 to 20 mph wind conditions ofter
installotion of signal heads and any ottaochments, including ony required bockpates. If verticol
movements with o toto! excursion {moximum upword excursion to moximum downword excursion) of more
thon approximately 8" ore observed ot the arm tip, a domping plote shall be fitted to the arm,
See "Damping Plote Mounting Details” on standord sheet, MA-DPD-10.

This visual inspection shall be repeoted after eoch modification of the structure that could
affect its geroelastic response. Excessive vibrations sholl 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 Signols
ond Interim Specificotions thereto, Design Wind Speed eguals 100 mph
plus o 1.3 gust factor.

Poles are designed to support one 8°-0" Iluminagire orm, cne 9°-0
internol ly |ighted street nome sign and one traffic signal orm with a
length 0s tabuloted. The specified luninaire lood opplied ot the end
of the luminaire arm equals 60 Ibs vertical dead lood plus the
horizontal wind lood on an effective projected orea of 1.6 sq ft. The
specified internally |ighted street nome sign lood applied 4,5 ft+ from
the centerline of the pole equals 85 I1bs verticol dead lood plus
horizontal wind load on on effective projected oreg of 11.5 sq T+,

The specified signal lood applied ot the end of the traffic signal arm
equols 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected areo of 32.4 sq ft (actuol oreo times drag
coefficient],

See Stondord Sheet "MA-D" for pole details, “MA-C" for troffic
signal arm connection details, "MA-C (ILSN)" for internally |ighted
street nome sign orm connection details, “LUM-A" for luminaire orm ond
connection details, "SNS” for internally lighted street name sign
details, ond "TS-FD* for anchor bolt ond foundotion detoils. See
"MA-C" for material specifications.

Fabrication shaill be in occordance with [tem 686, “Troffic Signal
Pole Assembliea (Steell}” ond with the details, dimensions, ond weld
procedures shown herein, Weld references call for pregpproved weld
procedures which the Fabricator must obtoin prior to faobrication,
Moterials, fabrication toleroances, ond shipping practices sholl meet
the requirements of this sheet ond Item 686, “Troffic Signal Pole
Assemblies (Steeld)”,

Unless otherwise noted, oll parts shall be galvanized in
accordonce with Item 445, "Galvonizing®, after faobrication.

Deviatien from the detaltis and dimensions shown herein

require submission of shop drowings in accordonce with
Item 441, “"Steel Structures“. Alternote designs aore not

acceptoble.
SHEET 2 OF 2

Texas Departmerd of Transportation
Troffic Oparotions Division

TRAFF IC SIGNAL
SUPPORT STRUCTURES
SINGLE MAST ARM ASSEMBLY
{100 MPH WIND ZONE)

SMA-100(2)-12

© Tx00T August 1995 o S Jexoasr Jowowwr  femiousy
REVISIONS couT Jsgct 408 wiGHAY
] ga29)10] oot 1-610;etc.
1St AT SHEET NO.
HARRIS, etc. 50




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

Nominal Arm Length - Lg Nominal Arm Length - Lg

|
See "Tenon Detail” pe———¢ Pole ———]
A weiTa tal _ See Sheet "MA-D” - tail®
/ See “S1ip Joint Detail . Detail D or E ,\90‘ See "Tenon Detai

Mast orm

connection-
See Sheet
“MA-C-

. No warronty of cny

Note: The arm shall be fobricated
with a 20° or greoter radius

Note: The arm shall be fabricoted stroight with
the unlcad rise measured as shown, within 8 of the bose so 08
. + . to produce the unloaded rise

Min. Radius = 20 measured as shown,

ce Act"
T assumes no responsiblilty for the conver-

'Te:osTE ingering Proct
xl
sion of this stondord to other formats or for incorrect results or damages resulting from its use.

var,

FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM GENERAL NOTES:

Design conforms to 1994 AASHTO Stondord Specifications
for Structurol Supports for Highway Signs, Luminaires, ond
Traffic Signols ond Interim Specifications thereto. Design
Wind Speed equals BO mph plus o 1.3 Qust factor. Designs
ore based on an arm included ongle of 90 degrees or more. 1
Angles of less thon approximotely 75 degrees will require a
special design.

Poles are designed to support one 8'-0" Iumingire orm,
two 9°-0" internally lighted street nome signs ond two
troffic sipnal arms with length combinations as tobuloted.
The specified luminaire lood applied at the end of Iuminaire
orm equals 60 Ibs vertical dead load plus the horizontol
wind load on an effective projected orea of 1.6 sq ft. The

tnaire A specified internally lighted street nome sign applied 4° -6~
'§e"';' Chant SLom-A® from the centerline of the pole equals 85 Ibs vertical deod
L - lood plus the horizontal wind 1cod on on effective projected
b See Sheat MA-0" o ogreq of 11.5 8q ft. The specified signal load applled at
-Detail A the end of the troffic signal arm equals 180 Ibs vertical
deod load plus the horizontal wind load on on effective
projected orea of 32.4 sq ft {octuol area times drag
\' coefficient),

The use of this stondard is governed Dy the
kind 15 mode by TxDOT for ony purpose whotsoe

d D30 I
See I See Standard Sheet “MA-D" for pole details, “MA-C* for

ILSN Arm Connection - See Sheet "MA-C (ILSNI"——. i “MA-D* —ILSN Arm Connection - See Sheet “MA-C (ILSN)” troffic signal arm connection details, “MA-C (ILSN)" for
K

B k]
Nominal Arm Length - L q“"“'a__ﬁ_ 8"
R ———— e " LA

A See Sheet )
3 .g°| Brocket 3 .y Brocket 301 "SNS” S =iy
Aly B Assembly = El Paso St _

(1) = Traffic Signal Arm
0 See Above Detail ||

Nominol Arm Length = L internolly |ighted street name sign arm connection detaiis,
Traffic Signol Arm L "LUM-A" for tuminoire orm ond connection detgils, “SNS"
See Above Detoil— for internally lighted street nome sign details, and "TS-FD"
— for anchor bolfiond foundotion detgils. See “"MA-C" for
teriol if +i .
::) El Paso St materiol speci cotions

5 LW Iy - AT Fabricotion shat) be in accordance with Item 686, “"Troffic Signal
L ) {D Pole Assemblies (Steel)” and with the details, dimensions, ond weld
T - procedures shown herein., Weld references cal! for preagpproved weld
procedures which the Fabricator must obtoin prior to fabrication.
Materials, febrication toleronces, and shipping proctices shall meet
the requirements of thigs sheet and [tem 686, "Traffic Signal Pole
Agssemblies (Steel}”.

3 -0

DISCLAIMER:Y
»

C 18

Yo
—Weathar Head
(] | {Supplied
by others)

.§
-
v
b
-
. T
| 5
o
v
i
s
c
=
=
P
o
v
n
=

30" -0°

See Sheet "MA-D" |
Detail D,E or F

Unless otherwise noted, all parts shall be galvonized in
occordonce with Item 44%, “Golvanizing", after fabricotion,

H
L)
.
L
8!
L ]
L ]
S|
|
'1
L ]
=
I
l.'
|
i
|
- : - ::_ 5 EE 2
|
35'-0" Nomina)l Mounting Weight

23 -6 Nominal

" -0 Neminal

Deviotion from the detoils ond dimensicns shown herein
require submission of shop drawings in occordaonce with
1tem 441, "Steel Structures”. Alternote designs are not
acceptable,

I e

16" -6~ Nominal

f

Crown of Road See Sheet “MA-0 —/‘\ o De,
R N T TR N - Y NN AN
AR ANTATRN A\YA\\V/\ NN

3

{unless otherwise noted)
lunless otherwisa noted)

-
15" +0"Min=19" -0 Mox-17" -6"Nom,

19" -6~ Nom, Mounting Height

Crown of Road

==

>

Wy ; A A NP ANLEAAN BN A
;‘ A\ (RS NN v

v/
Foundation
gg:ng:;l?n See Sheet

2 it “1S-FO" Texas Department of Transportotion
Traf flc Operations Oivision
ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SICONAL

@ Tnreoded Coupling for (Showing clomp mount orm) SUPPORT STRUC TURES

CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3 {80 MPH WIND ZONE)

s
==

SHEET 1 OF 3

(Showing fixed mount arm)

TABLE OF DIMENSIONS "A°

[Arm Length | 24" | 28" | 32" | 36’ [ 40" | 44" DMA-80 (1)-12
Arm Type II | 107 | §1° [ 12" | 13° . - I I I
ype LD ; 3 : : ) Ta001_August 1995 mivs  Jow s Jomws oo s
Arm T ITI t0 11 12 12 N L Sl T T“ﬂ[ 2 L.
. | cow | ST
i i i 6429/10 | 00 1-610, etc.
EE oIsT COUNTY SHEET MO, |
ac .V TN 1 -

FLT ]




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

5“5
>
%
»g .179" thickness is permissible
's'o- for Tip Section
v -
Eé 60" (NNl ~ 11°-0° (hax) e A
¥ 7 9 =+ times female
== I-—— 1.D.
8
: =
3 - —
: TS e e
permissible for arms e .
| : A O ot ming. oo
s shu‘il be m%esf:'npmgl Repoir damaged golvanizing in
3 shop, but may be match 9ccordaqc? with Ttem 445,
- marked and shipped Galvonizing™.

dlsossembled.

SLIP JOINT DETAIL

sion of this stondord to other formots or for incorrect results or domoges resulting from iva use.

kind is mode by TxDOT for ony purpose whotsoever., Tx

DISCLAIMER: The use of this stondord s governed by the "Texas Egsineering Proctice Act”,

Second tongitudinal Seam Weld
is permitted for polygonol
orms if D; exceeds 10

Longitudinol Seom Weld must be
oriented within the lower 90°
of the signol orm,

ARM WELD DETAIL

(®)60% Min. penetrotion
100% pemetration within
6" of circumferential
bose welds.

40 pipe End Plate 3" thick min,
\ shape to match orm

TENON DETAIL

Stainless steel bands (or Cables)
and cast bracket as in "Astro-Broc”,
"Sky Brocket" or “"Easy Bracket” with
12" Dia Threaded Coupling,

BRACKET ASSEMBLY

i3 : MA -2
Ll 2" Dia. —/

Threoded
Ya Coupling

ARM COUPLING DETAILS

VIBRATION WARNING

Mast Arms of SMA and DMA structures ond clamp-on Arms of
LMA structures of opproximately 40 f+ or longer are subject to
harmonic verticol vibrotions in light wind conditions due tgo the
ceroelastic choracteristica of o few of the myriads of possible
combinations of the foltowing: signal numbers, weights ond
positions; existence/solidity of backplates; presence of
odditionol ottochments to the orm, such 08 signs and cameras;
orm-wing orientation; and arm-pole stiffness.

Such vibrotions may caouse fotigue domoge to the structure and
may lead +o galloping in moderote wind conditions which may
further damage the structure ond alarm the public. Tests hove
indicoted that when wind is blowing toword the back side of
signal heads hoving un-vented backplotes ottached the
probobilify of unocceptable harmonic vibrotion and/or
galloping is rather high.

If backplotes are not required for improved visibility they
should not be opplied to the signal heads or, if they must be
appl ied, they should be vented as o first ond inexpensive
measure to mitigate vibrotions,

The troffic signal mast arms shall be visually inspected in
5§ to 20 mph wind conditions after instollotion of signal heods
and ony gttochments, including any required bockpotes., [f vertical
movements with a total excursion (maximum upward excursion to
max imum downward excursion} of more than opproximotely 87
are observed ot the orm tip, o domping plote shall be fitted to
the arm, See "Domping Plote Mounting Detoils® on standard
sheet, MA-DPD-10,

This visual inspection sholl be repeoted after each modification
of the structure thot could affect its ceroelastic response.
Excessive vibrations shall not be allowed to continue for more
thon two doys.
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DISCLAIMER:

pe ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

SHIPPING PARTS LIST

Ship each pole with the following attoched:
bolts ond washers ond any additionatl hardware listed in the table,

eniorged hand hole, pole cap, fixed orm connection

30’ Poles With Luminaire Z4° Poles With ILSN 19° Poles With no Luminaire
Neminal
Arm See note above plus: one (or See note above plus ond no TLSN
Length two if ILSN ottoched) small one small hand hole
LF T Lc |hond hole, ciamp-on simplex See note above
ft. | f+. | Designotion Quantity Designation Quantity Designotion Quontity
20 20 2020L-80 20205-80 2020-80
20 2420L-80 24205-80 2420-80
24 24 2424L-80 24245-80 2424-80
20 2820L -80 28205-80 2820-80
28 24 2824L-80 28245-80 2824-80
28 2828L-80 28285-80 2828-80
20 3220L-80 32205-80 3220-80
24 32241 -80 32245-80 3224-80
32 551 3zz8L-80 32285-80 3228-80
32 3232L-80 32325-80 3232-80
20 3620L -80 36205-80 3620-80
24 3624L -80 36245-80 3624-80
36 28 3628L-80 36285-80 3628-80
32 3632L-80 36325-80 3632-80
36 3636L-80 36365-80 3636-80
20 4020L - BO 40205-80 4020-80
24 4024L-80 40245-80 4024-80
40 | 28 4028L -80 40285-80 4028-80
32 4032L-80 40325-80 4032-80
36 4036L -80 40365-80 4036-80
20 4420L-80 44205-80 4420-80
24 4424, -80 44245-80 4424 -80
44 28 4428L-80 44285-80 4428-80
32 4432L-80 44325-80 4432-80
36 4436L -80 44365-80 4436-80

Traffic Signol Arms (F ixed Mount)

{1 per pole} Ship eoch arm w/ the listed eqguipment ottoched

Type T Arm (1 Signal}

Type IT Arm {2 Signals)

Type IIT Arm {3 Signals)

Nominal
Arm | Brocket Assembly 2 Bracket Assemblies
|eenath 1 CGB connector aond 2 CGB Connectors ond 3 CGB Connectors
ft. | Designation Quantity Designotion Quantity Designotion Quantity
20 201-80
24 241-80 24I1-80
28 281-80 28TT-80
32 32I1-80 32T01-80
36 36IT-80 36111 -80
40 40I1T-80
44 44YTT-80

Troffic Signal Arms (Clamp-On Mount) {1 per pole) Ship each arm

w/ the |isted equipment gttoched

Type I Arm () Signal}

Type IT Arm (2 Signaols}

Type IIT Arm (3 Signals)

ARMS ROUND POLES POLYGONAL POLES Foundation
LF Lc Dg [N D24 Dy |[G)thk 0s Dis Dza Do |®thx Type
ft. f+. in. in. in, in. in. in. in. in. in, in,
20 20 11.5 8.8 8.1 7.3 .179 12.5 9.5 8.7 7.8 179 30-A
20 12.0 9.3 8.6 7.8 179 13.0 10.0 9.2 8.3 179 30-A
o) 7] 12.0 9.3 | 8.6 7.8 | .179 | 13.0 | 10,0 | 9.2 8.3 . 239 30-A
20 12,5 9.8 9.1 8.3 .179 2.0 9.0 8.2 7.3 . 239 30-A
28 24 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 . 239 30-A
28 13.0 10.3 9.6 8.8 L 179 12.5 9.5 8.7 7.8 . 239 30-A
20 13.0 10.3 9.6 8.8 .79 12.5 9.5 8.7 7.8 .239 30-A
24 13.0 | 10.3 9.6 8.8 | .179 12,5 9.5 | 8.7 7.8 .239 30-A
= 28 12.0 9.3 | 6.6 7.8 | .233 | 13.0 | 10,0 | 9.2 8.3 . 239 30-4
32 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A
20 12.0 9.3 8.6 7.8 239 13.5 10.5 9.7 8.8 .239 36-A
24 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A
36 28 12.5 9.8 9.1 8.3 .239 13.5 10.5 9.7 8.8 . 239 36-A
32 12.5 9.8 9.1 8.3 . 239 13.5 10.5 9.7 8.8 .239 36-A
36 12.5 9.8 9.1 8.3 .239 14.0 1,0 10,2 9.3 .239 36-A
20 12,5 9.8 9.1 8.3 . 239 14,0 1,0 10,2 9.3 . 239 36-A
24 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10,2 9,3 . 239 36-A
40 28 13.0 10.3 9.6 8.8 239 14,0 1.0 10.2 9.3 .239 36-A
32 13.0 10. 3 9.6 8.8 . 239 15.0 12,0 1,2 10.3 . 239 36-A
36 13.5 10. 8 10.1 9.3 . 239 15.0 12,0 1.2 10.3 . 239 36-A
20 13.5 10. 8 10,1 9.3 . 239 15.0 12.0 1.2 10.3 .239 36-A
24 13.5 | 10.8 10. 1 9,3 | 230 [ 15.0 | 12,0 | 1.2 { 10.3 [ .239 36-A
44 28 13.5 10.8 10.1 9.3 .239 15.0 12.0 1.2 10.3 . 239 36-A
32 14,0 11.3 10. 6 9.8 . 239 15.5 12.5 [ 10.8 . 239 36-B
36 14.0 1.3 10.6 9.8 . 239 15.5 12,5 11,7 10.8 .239 36-8
Arm ROUND ARMS POLYGONAL ARMS
brorlc | L Dy D2 K3) thk e L, 0, KayD, [3)thk —
ft. ft. in. in. in. ft. in. in in.
20 19.1 6.5 3.8 L1479 1" -9" 19,1 7.0 3.5 179 1'-8"
24 23.1 7.5 4.3 .179 14-10" 23.1 1.5 3.5 179 1 -9"
28 27.1 8.0 4,2 .179 17 =-11" 271 8.0 3.5 . 179 17 -10"
32 3.0 8.0 4.7 .179 2'-1" 31.0 9.0 3.5 . 179 2'-0"
36 35.0 8.5 4,6 . 179 2°-4" 35.0 10.0 3.5 . 179 2'-1"
40 39.0 9.5 4.1 .239 2'-8" 39.0 9.5 3.5 .239 2'-3"
44 43.0 10.0 4.1 .239 2°-11" 43,0 10,0 3.5 . 239 2'-6"
Dg = Pole Base 0.0. D1 = Arm Bose 0.D.
Dyg* Pole Top 0.D. Dz ¢« Arm End 0.D.
with no Luminaire ond no [LSN L) = Shoft Length
Dys= Pole Top 0.0. with ILSN Lf = Fixed Arm Length
w/out Luminaire L¢ = Clomp-on Arm Length

Dyp* Pole Top 0.D.

Neminall 2 €GB connector ond | | Bracket Assembly, 3 CGB |2 Brocket Assemblies, 4 CGB
Length clamp w/bolts and washers |Connectors, ond | clomp Connectors, and 1 cliaomp w/bolts
w/bolts ond woshers and washers
ft. | Designation Quont ity Designation Quantity Designotion Quantity
20 201-80
24 241-80 24T1-80
28 281-80 28T1-80
32 32I1-80 32TT1-80
36 36I1-80 36III-80
Luminoire Arms (1 per 30°' pole) ILSN Arm () or 2 per pole) ship with
Nominal Arm Length Quontity clamps, bolts and woshers
8' Arm Nominal Arm Length Quantity
7° Arm
Anchor Bolt Assemblies (1 per pole) 9’ _Arm
Anchor Anchor Each onchor bolt assembly consists of the
Bol t+ Bolt fol lowing: Top and Bottom templates, 4
Diometer Length Quontity onchor bolts, 8 nuts, 8 flat woshers, and 4
AT — nut anchor devices (Type 2) per Standard
: ? g.":o“ Drawing “TS-FD".
2.‘ 3 Templotes moy be removed for shipment,

DATE:
FILE:

with Luminaire

@ Thickness shown are minimums,

thicker moteriols moy be used.

@ Dz moy be increased by up to

1,0" for polygonal orms,

(36" Mox)
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DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

L 8
883
.§2
g i
124
§L" i
§88 | Noming! Arm Length - Lp§ I | Nominal Arm Length - Lg
) See "Tenon Detail” f- ¢ Pole
o+ =
=23 See "Slip Joint Detoit” ap* See Sheet "MA-D” See “Tenon Detall”
Ry /_ ol Detail D or E
‘—.;Il \ L]
-‘-’§o PREEEE S —_— Z Rise
— $p" a
4] )
el -} 1" -6"
8oy
S ow Mast arm
gg: connect ion-
=23 R . . See Sheet Note: The arm shall fobricat
§§§ Note: The arm shail be fabricated straight with “MA-C* with a 28-%,. ';ﬁm?g,.'ﬁgd?ﬂs
o the unlood rise measured as shown. within B° of the bose so os
‘2 . . . to produce the uniooded rise
.ﬁ.ﬂé? Min. Radius = 20 megsured o5 Shown,
2!
3
2
1 _ GENERAL NOTES:
a5 FIXED MOUNT TRAFFIC SIGNAL ARM LLAMP-ON TRAFFIC SIGNAL ARM_ Design conforms o 1994 AASHTO Standard Speci ficotions
'23 for Structural Supports for Highway Signs, Luminaires aond
E*%a Traoffic Signals ond Interim Specificotions thereto. Design
2% Wind Speed equals 100 mph plus o 1,3 gust foctor. Designs are
§3§ based on an arm included gngle of 90 degrees or more.
32.. Angles of less than approximately 75 degrees will require a
§ E speciol design.
»
wbE Poles ore designed to support one 8°'-0" luninoire arm,
"b° two 9'-0" internally lighted street nome signs and +wo
g traffic signal orms with length combinations as tabulated.
f— The specified luminaire load applied ot the end of luminaire
2 arm equals 60 1bs vertical dead load plus the horizontal
s wind lood on an effective projected area of 1.6 sq ft. The
- inoire Arm - specified internally lighted street nome sign appl!ed 4’ -6"
25w 'g““'gge:: _["‘ an from the centerline of the pole equols 85 Ibs verticol dead
£go ee um lood plus the horizontal wind load on an effective projected
»EE See Sheet MA-D" area of 11.5 sq ft. The specified signal locod applied ot
oE* “Detall A the end of the troffic signol orm equols 180 Ibs vertical
22% deod lood plus the horizontol wind lood on an effective
3 projected areo of 32.4 sq ft (octual oreo times drag
£§§ o - coefficient).
—x®e 30
See N - . “ “
. - " . . N See Standord Sheet "MA-D° for pole details, "MA-C" for
& ILSN Arm Connection - See Sheet "MA-C (ILSN) m— Nom ""“ Lgth §m?l;“ § ~—ILSN Arm Connection - See Sneet "MA-C (ILSN) troffic signal orm connection detoils, MA-C (ILSN)® for
g Nominal Arm Length - p  —— 87} Detoly | Nomino! Arm Length - L internolly |ighted street nome sign orm connection details,
< = — B8 orcC z Trafflc Elanal Arm £ "LUM-A" for |uminaire arm ond connection detoils, "SNS”
o A A e o see Above Detait for internally lighted street nome sign detells, ond "TS-FD"
@ 3--g°| Brocket 3+-g+| Sracket 3 -0°| £ E——— for anchor bolt and foundotion details, See "MA-C" for
a Assenb |y ja—=i Assembly — El Paso St pe material specifications.
m B —— 0 O E— 2 Fabrication shalt be in accordonce with Item 686, “"Troffic Signol
Traffic Signal Aem|. & - -l - Pole Assemblies (Steel)” ond with the detoils, dimensions, ond weld
§ ' See Above amn | 2 5.2 T § procedures shown herein, Weld references cal! for preogpproved weld
(3 gl Sl¢| £ =13 procedures which the Fabricotor must obtain prior to fabricotion.
L i I 5 5 § Weother Head AR Materials, fabricotion toleronces, and shipping practices shall meet
=12 See Sheet "MA-D" | gl € = _| 4H és“g‘:r";gg, ~2 the requirements of this sheet and [tem 686, ~Traoffic Signal Pole
§ [ Detail D,E or F E - 5 A ¥ 5 8 Assemblies (Steel)™.
1 - °
© E I - 3 ,,.., nl § I o 5 Unless otherwise noted, oll ports sholl be golvanized in
;;, < | o ™ =z | B occordance with [tem 445, “Galvonizing®, ofter fobrication.
- |9 " ) oo
3 P o R 5 I Nk Deviotion from the details and dimensions shown herein
EE | . o I 5| require submission of shop drawings in accordance with
c|§ ) - =S Item 441, “"Steel Structures”. Alternate designs are not
wl® _/l ba /| o Rl occeptable.
- Crown of Road See Sheet “MA-D" h = . 12 i Crown of Rood =
NN N LN U N S O N NN N V\\; YNNI \\:{d \\:# O N O U O U LS SN
BRI AN MYARYARFAN A\\Y/\ % __ AEEE AL \ \ AT ALIVA TR AN A N AR
Foundotion N/ \ A\yykgomgofim SHEET 1 OF 3
See Sheat ee Sheet
“Ts-FD" TS-FD"
TS-FD Texas Department of Transportotion
Troftic Operotions Divislon

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL SUPPORT
( Threaded Coupling for {Showing clomp mount arm} STRUCTURES
Sce SRR CogPLING DETAILS® DUAL MAST ARM ASSEMBLY
o (100 MPH WIND ZONE)

{Showing fixed mount arm)

TABLE OF DIMENSIONS “A"

Arm Length | 24° | 28°' | 32° | 36° | 40" | 44' DMA- 1 oo (1) -1 2
Arm Type LT 10° mefi1z’ 13”
Arm Type TTT 10° | 11" 127 {12 © TxDOT August 1995 oW 5 Jexi ssr Jom s Jeme a5y
REYISIOWS conr [secr o HIGHBAY
. S 5429 [ 10 001 1-610, etc.
W b st CouNTY SHEET MO,
g: HOU HARRIS, etc. [T}

i!'5n|




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

»i 8
5%°
w858
o O-
1]
Bre
Lho . 1797 thickness is permissible
§'-,|_= for Tip Section
ot .
£3 0" < 10" o SR
Lo ¥ w ot times female
ggg r——————- I.D.
[ -] “ .
.‘_’EE 2" Sch 40 pipe End Plate 3%~ thick min.
- 6" shape to match arm
Say == [
L Note: A slip joint is 4 -¥~ dio. holes ond 1-54" dia. Sy € Arm
RET permissible for arms galvy A3O7 bolt. Tack weid [ E \./—
R 40° ond greoter in nut to thread projection T k
§3= length, The slip joint after making joint, -
- shal | be made in the Repair domaged galvanizing in 2.375
228 shop, but may be match accordance with [tem 445, MA-3
wREE marked and shipped disassembled. "Golvonizing~. b
(-]
5.8
o
0 SLIP JOINT DETAIL TENON DETAIL
A E —_— e
s
"Eb VIBRATION WARNING
2% Mast Arms of SMA and DMA structures ond clamp-on Arms of
35 LMA structures of opproximotely 40 f+ or longer are subject to
§3§ harmonic vertical vibrotions in light wind conditions due to the
‘.-,z.. oeroelastic chorocteristics of o few of the myriads of possible
2 combinotions of the following: s&ignal numbers, weights and
8>.:g' positions; existence/solidity of backplates; presence of
= E‘o’ odditionol ottochments to the arm, such 08 signs and cameras;
oo orm-wind orientotion; and orm-pole stiffness,
w4+
E-—n Such vibrations may couse fotigue domage to the structure and
Sg moy leod to galloping in moderate wind conditions which may
X further domage the structure and alarm the public. Tests hove
na?_ indicated that when wind is blowing toword the back side of
zo® . signol heods hoving un-vented bockplates ottached the
Lom Stainless steel Dondg {or Cobles) probacility of unaccepteble harmonic vibration ond/or
"EE and cost brocket os in "Astro-Brac”, golloping ,I’s rother high,
QE+ "Sky Bracket" or "Eusy Bracket” with
g0y ' /2" Dio Threaded Coupling. If backpiates are not required for improved visibility they
:ES should not be opptied to the signol heods or, if they must be
el applied, they should be vented os g first ond inexpensive
xe BRACKET ASSEMBLY measure to mitigote vibrotions,

The traoffic signol most orms shall be visually inspected in
5 to 20 mph wingd condltions after installation of signal heods
and any attachments, including ony required bockpotes. If vertical
movements with o totol excursion (moximum upward excursion to
max imum downward excursion) of more thon approximotely 8¢
are observed at the orm tip, o 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 ofter eoch modificotion
of the structure that could offect it+s oerocelastic response.
Excessive vibrations sholl not be allowed to continue for more
thon two days.

DISCLAIMER:

Second longitudinal Seam
Weld is permitted for
polygonal orms if D,
exceeds 10"

SHEET 2 OF 3
M@A-l
- MA-2 Texas Departmen? of Transporiction
S = T il oot

of the signal arm, Ve ‘ Threaded Coupling TRAFF IC SIGNAL SUPPORT

ARM WELD DETAIL ARM_COUPL ING DETAILS STRUCTURES
(®60% Min. penetration DUAL MAST ARM ASSEMBLY

100% pemetrati ithi
6" of circunfég:n:;alm (IOO MPH WIND ZONE,
bose welds.
DMA-100 (2)-12
@ Tx00T August 1995 s ws Jer: s Jom e Jens a5
REVISIONS cont [sect 08 WICHEAY
" 1-12 6429 | 10 001 1-610, ete,
E::._’I D18t CoumTY SMEET MO,
Ow HARR] S, #t¢.




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

L8 ARMS ROUND POLES POLYGONAL POLES I t
X E] HIPP P T ‘oundotion
-..§= SHI ING PARTS LIST LF Le Ds Die Dza D30 @ thi Dg s D24 Do @ thk Type
:o“ Ship each pole with the following attoched: enlgrged hond hole, pole cop, fixed orm connection ft, ft. in. in, in, in, in. in. in, in, in, in.
EEE bolts and washers ond ony gdditiongl hardware listed in the table. 20 20 12.0 9.3 8.6 7.8 239 13.5 10.5 9.7 8.8 L 239 36-A
tég Neiminal 30" Poles With Luminagire 24’ Poles With ILSN 19 Poles With no Lumingire 20 12.5 9.8 9.1 8.3 .239 13.5 10.5 9.7 8.8 . 239 36-A
¥ e f:g note doove plust one (or See note above plus and no ILSN 24 24 | 12.5 | 9.8 9.1 | 8.3 239 | 14.0 | 11,0 | 10.2 | 9.3 . 239 36-A
o+ r
=32 F T Jhond hole, clamp-on simplex ong emall hand hole See note above 20 | 13.0 | 10.3 | 9.6 | 8.8 | .239 | 14.5 | 11.5 | 10.7 | 9.8 | .239 | 36-A
5-2: £+, | ft. | Designation Quantity Designation Quontity Designation Quantity 28 24 13.0 10.3 2.6 8.8 - 239 15.0 2.0 n.z2 10.3 -239 36-4
28 20 | 20 | 20200-100 20205-100 2020-100 28 |35 [ 10.8 | 10.1 | 9.3 .23 | 15.0 [ 12,0 | n.2 | 10.3 [ .239 | 36-a
§=g 4 20 Z2420L-100 24205- 100 2420-100 20 13.5 10.8 10,1 9.3 . 239 15.0 12.0 11,2 10.3 . 239 36-A
§L‘_ 2 24 2424L-100 24245-100 2424-100 32 24 13.5 10.8 10,1 9.3 . 239 15.0 12.0 11,2 10.3 239 36-A
&8" 20 28200 -100 28205-100 2820-100 28 14,0 1.3 10.6 9.8 . 239 15.5 12.5 mn.7 10.8 . 239 36-B
ggo_'-’ 28 24 2824L-100 28245-100 2824-100 32 14,0 11.3 10. 6 9.8 . 239 15.5 12.5 1.7 10.8 .239 36-8B
33 28 gg;g‘-':m ‘;9235"‘00 2828-100 20 | 14.0 | 1.3 | 10.6 | 9.8 .239 | 15.5 [ 125 | w7 | 10.8 | .23 | 36-8
i:‘; 2 o e et 24| 14.0 | 11.3 | 10.6 | 9.8 | .239 | 16.0 | 13,0 | 12.2 | 11.3 | .239 | 368
223 32 53T 32280900 7Aoo 1758160 36 26| 14.5 | 1.8 | 11.1 | 10.3 | .239 | 16,0 | 13.0 | 12.2 | 11.3 | .238 | 36-B
8"§ 32 3232L-100 32325-100 3232-100 32 14,5 11.8 11,1 10,3 . 239 16.0 13.0 12,2 11,3 . 239 36-8B
ELt >0 3620L-100 36205-100 3620100 36 1.5 | 11.8 [ 13,0 | 10.3 | ,239 | 165 | 13.5 | 12.7 | 1.8 | .239 36-8
g1-~ 36 28 3628L-100 36285-100 3628-100 24 15.0 12.3 11.6 10. 8 .239 16.5 13.5 12.7 1.8 . 239 36-B
ng 32 3632L-100 36325-100 3632-100 40 28 15.0Q 12.3 11.6 10. 8 .239 17.0 14,0 13.2 12.3 . 239 42-A
%5 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 .23% 42-A
SSE 20 4020L-100 4020S-t00 4020-160 36 15.5 | 12.8 | 12.1 1.3 | .239 | 17.5 | 14.5 | 13,7 | 12,8 | .239 42-A
§§: 24 | 4024.-100 40245-100 4024-100 20 T 155 [ 12,8 | 12,1 [ 1.3 [ .239 | 17.5 [ 14.5 | 13.7 [ 12.8 | .239 | 42-a
b o [ [l s e e e L e
- 0o - - - -
oéo 36 A036L-100 20365100 3036-700 44 28 16.0 13.3 12.6 11.8 .239 18.0 15.0 14,2 13.3 . 239 42-4
i 20 | 24zoL-100 24205100 4435100 32 | 16.0 | 13.3 | 12.6 | 11.8 | .239 | 18.0 | 15.0 [ 1a.2 [ 13.3 | .230 | a2-a
2 24 4424L-100 24245-100 4424-100 36 16.0 13.3 12.6 11.8 . 239 18.0 15.0 14,2 13.3 . 239 42-A
P 44 28 4428L-100 44285-100 4428-100 R
2235 32 4432L-100 44325-100 4432-100 Arm ROUND ARMS POLYGONAL ARMS
533 36 | 4436L-100 44365-100 4436-100 Lrorlc| L, D4 D2 [Q3) tnk Rise L, D, [®P; [3tnk Rise
£ - . n T - >
‘6‘: Traffic Signal Arms (Fixed Mount) (1 per pole} $hip each arm w/ the listed equipment ottached ft. ft. in. n. in. 1. n. n. n.
§-s Mominoll—1¥Re I Arm U1 Signal) Type IT Arm (2 Signols) Type ITI Arm (3 Signols} 20 19.1 8.0 5.3 -179 1'-8" 19.1 8.0 3.5 179 V-7
L * " . »
2§§ Are 1 CGB connector | Bracket Assembly 2 Bracket Assemblies 24 23.1 2.0 5.8 179 Lt 23. 1 2.0 3.5 2179 -8
Fxe Length connecto 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 17 -9"
& ft. | Designotion Quantity Designation Quontity Designation Quont ity 32 31,0 .5 5.2 . 239 =1 31.0 9.5 3.5 .239 1’ -10"
! 20 200-100 36 35.0 10.0 5. 1 . 239 2'-0" 35.0 10.0 3.5 . 239 "-u"
= 24 241-100 24TT-100 40 39.0 10.5 5.1 . 239 2'-3" 39.0 1.0 3.5 .239 2 -1"
§ 28 281-100 28TTI-100 44 43.0 1.0 5.1 .239 2'-8" 43,0 1.5 4.0 .239 2'-3"
o 32 3211-100 320T1-100 5 A 5 0.0
36 T I6LTI- 100 Dg * Pole Base O.D. 1 = Arm Bose 0.D.
a0 36L1-100 40LII- 100 Dig= Pole Top O.D. Dz = Arm End 0.D.
with no Luminoire ond no ILSN L1 = Shaft Length
44 A4TTT-100 Dz4= Pole Top O.D. with ILSN LF = Fixed Arm Length
Traffic Signol Arms (Clomp-On Mount} (1 per pole) Ship eoch orm w/ the |isted equipment attached D gg?:*rggné?gl' re Lc = ?;g!“’ﬁg:,”m Length
Type I Arm (1 Signa!l) Type IT Arm (2 Signols} Type TTT Arm (3 Signols) 30 with Luminaire
Neminall 2 CGB connector and 1 I Brocket Assembly, 3 CGB 2 Brocket Assembly, 4 CGB @ i ios
Arm ’ v Thickness shown ore minimums
clomp w/bolts and washers | Connectors, and 1 ¢l Connectors, aond 1 claomp w/bolts . . '
Length wbolte oy washers amp ond woehers thicker materiats may be used.
ft. | Designotion Quantity Designotion Quontity Designation Quantity @ D2 moy be increased by up to
50 201-100 1, 0" for polygonal arms.
24 241-100 24IT-100
28 281-100 28IT-100
32 32I1-100 32ITT-100
36 36IT-100 36ITT-100
Luminaire Arms (1 per 30' pole) ILSN Arm (1 or 2 per pole} ship with
Nominal Arm Length Quontity clamps, bolts ond washers
8' Arm Nomirmal Arm Length Quontity SHEET 3 OF 3
77 _Arm r
Anchor Bolt Assemblies {1 per pole) 9’ Arm Texos Mﬂmo{ Trans‘mﬂaﬂm
Anch Anchor Each hor bolt emb | ists of th Troffic Operations Divislon
nchor ach anchor bolt oss y consists o e
D'BO'I LBol:h fol lowing: Topaond Bof;om templotes, 4 TRAFF lc S I GNAL SUPPORT
iometer eng Quontity anchor bolts, 8 nuts, flot woshers, aond 4
TV o107 Bg;w?gghgl;sggslf:es (Type 2) per Standard STRUCTURES
2" 4'-3" .
2 a” a7 -9" Templotes moy be removed for shipment. DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
©TX00T August 1995 DN S Jews asv Joos |
o REVISLONS cont | BECT JOU HIGHEAY
. -1z 6429 | 10 001 1-610, etc.
E‘-: BIST COUMTY SHEET NO.
eu T HARRIS, etc. 5
To5C] =




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

»L 8 ARM SIZE conn o
g3 5 - alb|c|ofE [sar D‘R" S1ZE alelc|o|e|sar MATERIALS
w8y :1 o T T e T Tin T in 0 * DIX
00— in. . in. ] in. | in. | in Jin, | in, in in in] in in.] in in in
- . = = = - = = ASTM AS95 Gr.A, A588, A1008 HSLAS Gr.50 Closs 2,
728 651 119 [ 129 |9 |6 1 %] 10| arn[n|nls [8 1 w1 B oan ofreD| A1011 HSLAS Gr.50 Closs 2, A572 Gr.50
§ = .5 | 179 | 13] 9 0|6 1 ¥% 1 .5 | aralnnluals 8 |1 wl1V or A1011 SS Gr.50
L,§g 8.0 179 14 ] 104 1 |7 2 VY 8.0 179 11 M| 8 8 2 |1 %
gh-; 9.0 T8 16 1 13 8 2 1Y 9.0 119 13 13 10 10 F 1Y% L?'gfeam ASTM A36, ASB8, or A572 Gr.50
213 9.5 | 179 |17 [ 12l a9 | 2 [1% 0.0 | 179 [ 13 [ 13]1w0f10] 2 |1Y% e Connection Bolts | ASTM A325 or A449, except where noted
.:EE :.: .:;: :: :: :: : : : :5‘ 0.5 | .23 |13 [ 3] w|w0] 2 : ://4 2 Pin Bolts ASTM A325
Gen 10, . 4 10.0 | L2309 [ [ wa] || 2 A =y
. ASTM A53 Gr.B, AS01
1 w05 [ 230 el sl isfiol s [1% 1.0 | 230 | 1a]1a]n | n| 3 |'% Pipe(D A1O0B HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
.ggg .ol z3o [ 1] 3l wliols 1% 1.5 | 238 |14 | a|n|n] 3 "%
- H H
SEL -~ MC-1 Misc. Hordware Golvanized steel or stoinless steel
LEOo Heor1g % E or os noted
x -
oft . y ImER NE-Y DETAIL A MC-2
£583 , JME-1 (] e Yy Ya'or 3g 3%~ Gussets R —— (D ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
§" Yaorlg x 4 | a” gussets ttop & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
:: B See "Detgil A" % shal | not have less elongation than the grode indicoted.
- ® . fon #
g2 o o o o |588 AL A DETAIL B% @ ASTM A1011 SS Gr.50 matericl sholl glso have a minimum
8"% DS e elongation of 18 percent in B inches or 23 percent in 2 inches,
*5._ See “Detail B” Material thickness in excess of those stipuloted under AIQ11 S§S
S € conn. Bolis {Option #2) will be accepteble providing the moterial meets all other
85 AR Iih MC-3 € Cconn. Bolts T irn— %" Gusset R Y - Clomp B A1011 SS requirements and the requirements of this item.
g*b | flat &1 {4 total with T -
,,E lock washer 1 flat & 1 lock A ___-_7_|7_<Mc-z o ¥ Flonge @
p.» each} wosher each) —= R = ¥ gl g .
538 . AT _y‘___r._
: 2'%;" dia hole H o o
§§'§ : 4 in plate f‘/ | ; : //
825 e I 5
.':Es q « © 5 ? g 9| - 2 R ? | e
%o 1 . 1k . =
g e s S 777
2% ., - - ™ 1—2 Y2" dia hole o]
;:E ‘;n g",?eho|e g I : in pole & plate ‘\. ;’! | = . - Min. BS%
X o L X
i ) . : Penetration
28w \_/@ é& @ Deburr holes and Arm—l Ao except !
Eow € po|e—.| ® Deburr holes ond € Pole offset gs shown P "C lomp-on
"'SE offset gs shown for draoinage 7 » > Detall 3"
;az for drainoge FIXED MOUNT ARM CLAMP-ON ARM :
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 GENERAL NOTES:
23..5 e w Claomp-cn details are used for the second orm on dugl most orm
rxo ossemblies. A Moximum 1 o~ wic.tef vertical slotted hodle shal | be
== e - cut in the front clomp plote to focilitote droinoge during
& ARM S1ZE A F CONN._BOLTSIPIN BOLTS) SRM SIZE A F T CONN,_BOLTSIPIN BOLTS) ARM S1Z2E A F oW, BOLTS[PIN BOLTS) galvonizing. The slot shall be centered behind the arm ond sholl
Y D * No, | Dia | No.| Dio Y + No. | Dia [ No.| Dia 0y + No. | Dia | Mo, | Bla be no longer than the arm diameter minus 1°
= in. in, in.|in. | ea. | in, [ea.] in, in. in, in.| in, ! in. | ea. | in, |ea.] in. in, in, in.| in. | ea. | in, Jeoa.| in,
= i H i lies
o 6.5 L1719 12| & 4 1 2 1% | 7.0 | 1719 |12 61 Yl 2 Yol 2% | 6.5 | .1719 12] & 4 1 2 | % Fixed mount details are used for single most arm ossemb
E Sicm i Tl P " 2 | % | 75 1 179 | 14 5 Yol Yol 2% | s 70 Tl 7 : 2 [ % ond for the first arm on dual mast arm ossemblies.
8.0 | .179 14] 8 4 1 2| % | 8.0 | .179 | 14 8§ Y| 4 Yol 2% 8.0 | .1719 14} 8 4 v 2] % | Where duplicate parts occur on a detail, welds shown for one
9.0 | ,179 16] 1¢ 4 1 2] % | 9.0 | .179 |6 |10 | K| 4 1 2| % 9.0 | .179 16] 1] 4 ' 2] % | part shall opply to all similor ports on the detail.
9.5 L179 18] 12 4 el 31 % | 10. 0 179 | is | e Bl 4 1 2| % 9.5 179 1] 2] & 1 3] % | . N )
9.5 . 239 18] 12 4 V%0 3] % | 9.5 .239 |18 [ 10 1 [ 1 3 | % 9.5 . 239 181 121 & 1 3 | % und::ndgg!“ ore required to prevent rototion of clamp-cn orms
L gn wind forces.
10,0 | .239 18] 12 4 ] 1Yl 3]% ] 10,0 | .239 |18 | 10 1 3 1 3% 10,0 | .230 18] 12| 8 ' 3] % |
s Gop,= 2T max. NOTE:
.| Gop 1" Max g o Pin bolts sholl be A325 with threods excluded
Dio as 2" Typ N N —-I__il_j_ Mc-2 ‘" U-Strap, Grade 50 from the sheor plane. Pin bolt and ¥ " dig pipe
required ; Y2~ Dio Dia os I VAD rT sholl have ¥ “ dio holes for a Y4" dia galvanized
5l drainoge hole required - EAHE Y2" dio drainage hole cotter pin. Back clamp plate shall be furnished with
. ‘I’ drainage hole o ¥" dia hole for each pin bolt. An W " dia hole
1" Dio T e A ) " Dia for each pin bolt shall be field drilled through
threaded 12" Dia B the pole after arm orientotions hove been
€ Pin bolt, (=% couplin threoded . approved by the Engineer.
9 » (B 1a]
pipe ong hole— coupling € Pin bolt UL
pe ond N0 e/ Wy, | YW Eoawen & Arm € Pin bolt Pinbolt, |/ Wy | et
z‘ipemlgryspc}h 50 pipe & nole—/ . Shrrieer -—' pipe & hole f
Typ ¥.* dio Y aia
tTyp) gin. 85% Sch 80 Pipe ¢ Arm Sch 80 Pipe %
[FA H enetration 1
2| 3ra Pin 2 ffoner 3 3rd bolt Grage 50 R Min. 85% 3rd bolt Grade 50 Required
| bolt where S where Penetration :gg;?red Texas Depariment of Transportation
required | : Yo x Vi required Traffic Operations Division
| 5 i STANDARD ASSEMBLY
o -
Sl | s P T FOR TRAFFIC SIGNAL
8 - -4 . SUPPORT STRUCTURES
<
=
== -7 . y » MAST ARM CONNECTIONS
A .. - i thick 4 3
N Ziin '.3);;’”8 | Connection bolt with MA-C-1! 2
~ (Typ) & pole geg\lfg*h::sgl;:.s :\“f o Connection Bolt with J 9 Connection Bolt © 1001 hugust 1995 Do W [owssr Jomus  Jemose
Yo" thick and 2 lock washers. P - hex nut, 2 flat washers Pin Bolt > :{;“;‘ "e"h“”"-&2 REVISIoNs P PR E——— pTT—
N & 2 lock woshers ot woshers e '
o strop B Pin Bolt l€ pole k-€ pote 2 lock washers ] 6429[10] o0 1-610, etc.
;;-I CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 ot conere vt W,
2= s _— HoU HARRIS, ete. 3]

T28R |
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No warronty of ony
y for the conver-

T ossumes no responsibliit

“Texos Egginnring Proctice Act™.
ver, Tx

governed by the
any purpose whotsoe

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

)
Dia as oy
required - 2" Dia
drainage hole
%~ Dia threaded
coupling for
conduit connector

€ Pin bolt CH
pipe and ho'leJ D
¥." Dio Sch 80
Pipe (Typ)

¢ Arm

{Typ)

Y]
g: SECTION A-A
8
X Min, 85%
oo . 2" thick Penetrotion
'3:'_“ = ; stiffener @
-8 ~ '
-1 | L Yex
8= K= TE 7 s
2% LE ElS .4?
= ?— - . | v % A
é B a
: o2 7
g - — o thiek (
= «| %" Dia - Connection balt with
" pin bolts heavy hex nut,
tTyp) % pole 2 flot washers
Yo" thick and 2 lock woshers.
strop R

ILSN CLAMP-ON DETAIL 1

GENERAL NOTES:

Clomp-on detaits shall be used for ILSN support
orm gssemblies, A 1 '4* inch diometer hole shall be
cut in the front clomp plate for wiring occess. A
matched hole shall be field drilled through the pole
to provide wire access after arm is oriented.

Deburr both holes.

Where duplicote ports occur on a detoil, welds
shown for one part shall apply 10 all similar
parts on the detoils.

Pin bolts are required to prevent rotation of
clomp-on arms under design wind forces.

NOTE:

Pin bolts shall be A325 with threads excluded
from the sheor plane. Pin bolt and ¥ " dio pipe
sholl have ¥ “ dia holes for a 'Y4* dio galvanized
cotter pin, Back cliomp plate shall be furnished with
o ¥i" dic hole for eoch pin bolt., An g * dio hole
for each pin bolt shalt be field drilted through
the pole after orm orientations have been
opproved by the Engineer.

DATE:
FILE:

TABLE OF DIMENSIONS
for ILSN Support Arm Clamp-on
Detoils 1,2 ond 3
CONN. BOLYS [PIN BOLTS
A F No. Dig | No. Dia

3 in. dia in.] in. | eo. in, | eo. in,
Schedule

40 Pipe 1wl 4| 4 Ya 2 Ya

ILSN ARM SIZE

Dio os

required o™ dia drainage hole

........... ¥ " Dig threoded
coupting for

Q pin bolt - conduit connector

pipe & hote
y‘.. Dio
Sch 80 Pipe

Yoo R
Grode 50

SECTION B-B

Min., B85%
Penetration

?— < S 1 -

wt:onnecﬂon Bolt with
hex nut, 2 flot washers
& 2 lock woshers
i-—ﬁ Pole

ILSN CLAMP-ON DETAIL 2

y‘ "
7 [—Claonp B
Z 7 Z —Min, 85% .
< e " S
Arm-;., / ;)g'lrg}?’g? 1?;.:" Dio g
- — Eocming
CLAMP-ON ARM ILSN ARM COUPLING DETAIL

ARM BASE WELD DETAILS

€ pin bolt conduit connector
& pipe hole—/' | @ | “yicoarzxe
¢ Arm
¥a" Dia
sch 80 Pipe Dio 08 required

2" u-Strap, Grade S0

Y2" dio drainage hole
............ ¥." Dia threaded
coupling for

%/

%" ®
Grade 50

SECTION C-C

%" gusset R

Connection Bolt with
hex nut, 2 flat washers
& 2 lock washers

i-—ﬁ Pole
[LSN CLAMP-ON DETAIL 3

Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST-ARM CONNECTIONS
MA-C(ILSN)-12

{1 Tx00T August 1995 DHr 5 Tm e Tnn ") [cm-.—vsv_
. REVISIONS conT [secs e | momr
1z 6429(10 [11]] 1-610, etc.
| orst CouNTY SHEET WO

TIee]
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TYPICAL ADVANCE SIGNING
TO REMAIN IN PLACE DURING ALL PHASES

Cwe-3

OR AS DIRECTED BY AN ENGINEER —
RI-1 _lt
£ \ /0w o] %
ROAD WORK o | N
620-2a CW20-10 CWi-60 R5-1 CWE-3 - ; g !
o | :}:
- o
RN R R R N R N N A R R R R AN R R R R R R R R L LR R AR RN RN RN R AN RN RN RN NN RN RN SRETRE IR NN RISt na e pdeinnnnannin IIllIllIIlIIllllIllllllllllll.ul.ll.llllll.l. l.lllll.lql Il‘ll.g g
" - G E
llIIl:lllllIllllllllllrl..', "I...lml'llIlllllllllllllllllll. DO st Ill:l wnn LLRER AR ERNRE, llllllll.".,. lIIII/IIIIIl.lKHlll/.ll.‘l'll.lll.ltlllIIIIIIIlllIlI:lI'lIllIlllmlJ'ﬁ E E
LX) lllIlll:lll!llll_lll'l‘ _ ': IIIIIII.!IIIlIl_lIllIll:lllllllll [N RN AN RN RN IIlIIIllllllill.l‘l...'.‘.‘..._. RN NN ENNRENNN] [EE R R AN NN R N RN NN RN NN} ; .
1] 1 ||||.||||||.||.||||.‘." .. (LLRREEARIRRRRT] ‘.|I [AERdERN] |!I.|I.|I.|I|ll|.||.. [ XRRSRRNRRERD) IR AN R R R R RN RN R AR RN RN RN AN NN ] E :
- 3 a b ] z
COIE: ) H 4 CONSTR. PAY. MRK, N =
= I: z - DBLE YEL. SO\. ) mmv: :]:
gl : : : fmm;"iafﬂh 4" CONSTR, PAY, MARK, _/ |
= = = z . , . (T, SOL.1 (NON. RENDY) H H
- H - < fluW.)Pﬂtw -
- - - - - Il ]
- : : 4° CONSTR. PAV, MARK, <1l: -
: (DOTTED LINE) (REMOV) =
4" CONSTR. PAY. WARK. — gle:
(DOTTED LINE} CREMOV) H || B
L e
. ALTERNATE DRUMS DRUMS DRUMS N
w058 W/ CHEVRONS S
-y N B
E t‘;uf.uﬁn:apt §1
00 = :
ALTERNATE DRUMS . =
W/ VERTICAL PANELS ire 00 Pl LA R
47 CONSTR, PAY. o -3R ::
00T SED CinET iREUON ROAD ra-l = B
CLOSED - :
4° CONSTR, PAY, MARK, 13-t N B
{DOTTED LINE) (REMOV) I
TYPE 111 B B
BARRECADE =
(R R RN RN R N IR R RN A R A R R AR R R R AR AR RN [ERSRRRNN] AR R RN R R RN R R AN R RN AN AR RN RN ERNE SRR RN (R RN R R R RN R AN R RN N AN RN RN RR IR Y] §
nnnnnnnﬁlunu -uuulllllllllllllnlllllllllll S S F L 'R.... R Ly P TN TN T e g
0 lllllllllllllllillnll‘ ’u... O Juddight it parircrnatantRurensenronrnenvet! TH, ,."":."lll'IIIll.lIIlIllll|lllllIHIllIlllllllllllllllllllllll E ;
- -_ - - - - - - - - :
L] 1] .l|.||.||.l|.l|||||‘,¢‘ I|| () III!IIIIIIIIIN"- ‘.|IIIIIIIIIIIIIIIIIIIII IRR SRR IR RRERRENFREREN] l"l ‘- (LA RRE NN IU.‘l.‘lllIlllIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIII ..: : -
R - N - N L I
= 3 = : ] H R1-1 - :
It : : : : 47 CONSTR. PAY. WARK. ] :
:IIE l I : : l, I : BLE YEL, SOL.) (REMOV) N
SV A = : § HE
ALTERNATE DRUMS ﬁ"’\; ’ : '031 ll'
H : -
0 W/ CHEVRONS \\m[y o S M E
w2051 RS-1 BARRICADE B
R4-1 - -
- -

TYPICAL TRANSITION LENGTHS

AND

SUGGESTED MAXIMUM SPACING OF DEVICES

TAPER LEMGTHS@O|SPAC. OF DEVICE [SIGH SPACING
| "oven | FoRLs orrs:lLr'r"s:!Igrrsn fabek | TGeNT DISTANCE
30 150 180° 30 60" - 15 120
35 Le g' 208 | 228" | 245° | 35 | 70°-90° 180
40 208 | 298 | 3207 | a0 | 80" 100 240
LH] 450" | 495' | 5407 | 45 | 90 -110 320°
50 500° | 350' | 600° | 50 |vo0°-125° 400"
L1 LsWS | 550° | 605° | 660" | 55° [110'-140° 300°
60 600" | 660° | 120° | 80" |120°-150°| @ 600"
85 650' | 115 | 1e0° | €5° [v3or-185°| @ v00°
10 700 | 7107 | 8400 | 70¢ 140175 @ @oo’

@) Ceimiioni B0t T
(@D 1R LU wAYE TR ROAROED OF,

CONSTRUCTION WARNING
SIGN SPACING

‘Sito | SioN
A

o | sishs
3% 120
40 240
45 320
50 400
E1) 500
60 600 |
65 T00
10 800

—  LEGCEND

/777 CONSTRUCTION AREA

(== oren TO TRAFFI

¢

Houstorr Distrlct

i;i’ﬂumsﬂmwﬁaﬂd’hwmprMm

BOULEVARD
CLOSURES

TCPTC 3050-96

FILEs OM: l (1.4 l bws I CK:
KOTx00T 2006 DIST |FED REC| PROJECT NO. SHEET
v, SoIISTONS HOU| 6 | RMC 6429-10-001 | 69
COUNTY CONTROL | SECT| 408 |  HIGHmAY
HARRIS, etc.| 6429 | 10 | 001 1-610, etc,)

STD H=15
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’“'-.'g; Zinc die cost or See Detail F for Bock plate hccess éccess* nt
822 Alum, or Galv. Metal alternate Pole Cap plat&®  Compartment Bock plote Comporime
‘,5§.’: Cap with min. of 3 D30
o set screws %" dio Hook for
.s-£§ hanging wire r
L pri
Lb l/q"l i | 1£a |l =
§';.§ il N % - #d 4
23 ¢ Clomp 2" dia Pole P MD- s101 % - LA f A ! N %t

= threoded h fax CLR
ot . Coupl ing et Round Pole Polygonal Pole
2§n Luminaire Arm ~ NPSL = WO-4 T

threads -
off e go 7o kD DETAIL J
53 * %7 out Tab ond
T Pole
2 DETAIL A SECTION X-X siot Ring, %" x 2 /2" ASTM A572 Gr 50
+ tfor pole with luninaire} e 2
gE: POLE COUPLING DETAIL DETAIL G e g D e I Back plate
iss %" dia H_ook ) see Detall G -:-L--L.,;:_» be no more than Jg inch !Id.l’ than Vor x 45" x 1'-6 %"
§§§ for hanging wire for Hondhole Weld cee D . the occess comportment itself. steel strip M-1020 or sheet A-569
Zinc die cost ee Detail F for
N""% N < (—‘i of 4°x or Alum, or ouerﬁﬂ*e Pole Cop \ %"
o - .
Q.. 1.0 Galv, Metal Cap dig Hook for Burndy ®KC22J12T13
§§= %l T - ﬁan,‘,.,g., with min. of honging wire Blackburn TTC, u-3 ik 12 circuit 600 volt
a % : 3 set screws or approved equal. L1 compression Type HD terminol block
2§‘" o %" oio » Will accept 4-s8, (2 req’d)
,Ea — Bolt or Dig 2-86 or 1-4 mox, \
» : Screw
i - Clamp-on arm . . #B-32 ]

g“ for ILSN See Detoil A [ v, gt Split |ockwosher, mtg, holes [TT— Pnil. Pan HD. scres, ®#8-32 x 1%"
§ E e k ;0'; regular J-Bolt - Y2* stainless for optiongl self-tap Type "F", stainless steel
52~ Vet Tk Wi ole £ b Nt A gpe Hrea
8§ : TS~ Hex. nut, V2" - 13NC block Y

E'é stoinless ?— ., _?
obo DETAIL B %" dia Hook DETAIL C .

& —=— |———— ] 3

v % {If ILSN opplied) (optional) w // /2" cleorance

e . : #10-32 hole for copper
@ € of 4*x 6 ?35 .'33,',2;,,',.2 wela & _of 4"x igs 3§§3n$-§ welo CONNECTOR mtg. holes At i
oxe 1.0, Hondhole\ 6” I[.D. D for Iuminaire \

E : Threaded S+rop A IO Handho | e Honono oV - e double fuse . 6"

—g: ” “x 1% R Min— 12g min, 12g min, . /2" dia block {see ~

133 %" dia bolt %" dia bolt ? Lt notes 3 & 40 | A ™S

§_-_m-° R . | or &crew q or screw ol :?:g zgd . 4" x 8" hand

26 K ‘! Handnole Frame - Handhole Froame- 6 J-Bolt Tob ond ¥ lol efaper ing
2ES a ( 3% x 2 min R%" x 2 min ottochment siot
mxa . Fixed mount grm for 4 Fixed mount arm for Ll«'"" \_@

. © single mast arm single mast arm
& . |- assemblies or first assemblies or first g 2" dia
Y |- arm on duol most arm on duol mast a threoded ACCESS COMPARTMENT
< X () orm assembl ies @) arm ossemblies @) coupl ing
o ™ - 2 per
Wi " TES:
= \\ Clamp-on arm for Ciomp-on orm for A d:;':'. I most NOTES:
second arm on dual second arm on dugl gssefrbl 1. The cover shall be one piece formed from ABS plostic, shall be a
3 v vy Mmost arm assemblies v v} Mast arm ossemblies v v ¥ pear| gray color, ond sholl be suitcble for exposure to harsh
- . sunlight and extreme weather. Cover shall lotch with two screw
. 2" dia threoded 2" dig threaded lotches ond shall fit tightly to the enclosure ring to creote g
b coupling - 2 per coupling - 2 per SECT[ON v-v roinproof seol. Latch screws shali be 1/4-20 stoinless flat
+ g:g;ﬂgl?eﬂ- orm duo‘la":;?sf arm e—_——-—— == socket head screws with tomper proof feoture.
3 Y 088 y
o DETA“. D DETAIL E DETA"— F 2. The pole mn:focfurer shall provide with eoch pole 0 seporote kit
. + Pt . . . (for 19 le with n N consisting of: one cover with two lotching ossemblies, two terminalil
e g SOOn%olltS:N;ri\ L‘;'“'"o're (for 24" pole with ILSN sign sign on%ono ",','_,,,;m?rLL,s I L strips (Marothon w985GP12CU or opproved equall, four #8-32 x
o g and ng [uminaire) t 4" self topping type "F* stainless steel pon heod screws, ond
s ' R o= 3% 21" one ground connector (Blackburn TTC, Burndy KC22J12T13, or
= Anchor | Bolt Bolt | Base R . : I1sco 555-5). The troffic signal contracter sholl instoll the kit
- DIBOII D_Hols Lzrl'ng:h D?:rc:e LDLI'I'I-T Rolrl::e. items in the field.
= ameter{Diometer ameter| Do + Vi [
8 iy °l& 3. The screw hole spocing on the enclosure bock plate shall be for
1 et v ¥ 3" 17 18" x 1 Yol 13,4 Bolt Hole == two Morathon ®985GP12 terminal strips, one Merothon =985GPO6CU
t | access Diameter o g - terminal strip, ond one Bussmonn ®BM6032B fuse block,
1 - « - . - 0 . £y
.| Compar tment ——] 4 2 4 19" 20" x 1 %] 13.5 sle 4. Instal) one Bussnom wBMG0328, Litte|fuse WLEOO3OM-2C, or
“ N " N .. " A @ erraz-Shownut #30352 fuse block for poles where luminoires ore
2 2 Y 4% 21 22" x 2 13.6 to be installed.
2 %" 2" 5« 23" [24" x 2V 131
Siot r' Texas Depariment of Transportfation
/o or 3g pole Yo Length agfi‘::menf Troffic Operations Divislon
' %" or 7g pole ¥ - BASE PLATE PLAN
= MD-3 at EEEse——————
+ Bose 1/ I/I/‘ " or 3g TRAF F l c S l GNAL
: 6% /4 pele
§[ Plate i o3 o SUPPORT STRUCTURES
-3 a
Tor T . Min. i
B %= Y ?:kole Q @BSY Min. penetrotion MAST ARM POLE DETA “_S
I ; T @?gﬁé/ﬂin. ?eng'rroﬁon MA D 12
% pemetrgtion within =)=
Dg : =2 8" of circumferential
See Detoil H *1 | bose welds.
EITx00T August 1995 o WS [ens ssr  Jom Fow o CaL
REVISIONS. | conr [seer 08 Ty
"N #
ak DOLE ELEVATION DETAIL H ) 3 T T T
: o [Ee—————a———— | ! o131 COUNTY SHEET NO.
S HARRES, etc. 70
Ter .




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

FOUNDATION DESIGN TABLE

NOTES:

X ]
»i 0 @
5§: REINFORCING | EMBEDDED DR&LEEQSH&ST ANCHOR BQLT DESIGN FOUNDATION .:nchcd:r*l?olf desigr;t develops ;he FOUNDATION SUMMARY TABLE %
0+ - oundotion copacity Qiven under AYG.
:%: 43 FON [DRILLED STEEL LENGTH-f1 (4}, (5), ] DESIGN : ; ORILLED SHAFT LENGTH
e§ TYPE | SHAFT TEXAS CONE PENETROMETER| ANCOR | ¢o [BOLT [ 1 _LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N |FON | NO- (FEET)
£ a4 | vERT SPIRAL Dlows/ft BOLT .| cIr [AN MOMENT]SHEAR . ; IDENTIFICATION
£ L ol tkai) TYPE| Ea
o .~ BARS | & PITCH[ o 15 40 DIA %] ora |TYPE | 'k-f+ |Kips @F?lfndog:m Design Loads ore the 711, EA [24-A]30-A[36-A] 36-8 | 42-a
g€ 24-a 24* [4- a5 (w2 ot 127 5.7 5.3 | 4.5 Yoo | 36 2% 0 10 O B L LN ST S L Tre bose of fhe structure.
o 0
25% 30-A 30" 8- #9|#3 ot 67| 11.3 10,3 8.0 14" 55 17 2 87 3 |Most arm ossembly. (see Selection Table) @ggu;gg:;ggsoréggrg?néigsegi:‘?eg:?ﬁly
Bt . . . . Mast orm ossembly. (see Selection Table} < P
Gau 36-A 36" |10- #9|#3 ot 67| 13.2 12,0 9.4 1 55 19 2 13 5 |30’ strain pole with or without luminaire. g;rlgﬁ:fég:fg:gf;ggg- iggg:;é:;gg g::y'
ogg‘ Mast orm gssembly. (see ggle:ﬁon Table) @
o _ - R . . . : - " Strain pole taller than 30° stroin Field Penetrometer readings at o depth
‘8_3 36-B 36 12- #9]|#3 ot 6 15.2 13.6 10.4 2 55 21 2 190 7 W.e'“”?g masIRaEm of opproxirr_to-rely 3 105 fge+ ovite
£es az-A 42° [14- #9|®#3 ot 6| 17.4 | 15.6 | t1.9 2" | 55 | 23" | 2 27 9 |Mast orm ossembly. (see Selection Toblel CLLLRAEL HES L AR Gl LE
o¥t ® If rock is encountered, the Drilled
.-53 Shaft shall extend o minimum of two
Ese diameters into solid rock.
3% FOR STANDARD MAST (® Decimoi lengtns in Design Table are
z338 FOUNDATION SELECTION TABLE Traoffic Signal Pole to allow interpolotion for other
:"-‘L ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) penetrometer volues. Round to nearest
g S FDON 30-A FDN 36-A FON 36-B FON 42-A foot for entry into Summary Toble.
:'.’§" 2z |MAX SINGLE ARM LENGTH 32° 48° -
Bgé ES 24" x 24’ £ ANCHOR BOLT & TEMPLATE SIZES
"85 e 28° x 28’ 2 BOLT [@soLt| 1o [BOTTOM | BOLT R @
Bee | MAXIMUM DOUBLE ARM 32 x 28’ 32 X 32 s IN. | LENGTH | THREAD | THREAD | CIRCLE
585 &2 LENGTH COMBINATIONS 36 X 36 - % e 3 — Yl 7% | 5%
YL g 40" X 36° 2 1% | 3 -4¢ 6" 'E 17" 10" 7"
§§§ 44" X 28' 44° X 36° g ' B 3 10" 7" 4 Yan 197 TR EEE
255 > |MAX SINGLE ARM LENGTH 36’ 44’ o AT 2" 4 -3" 8" 5" 21" | 12| 8%
o8e gﬁ 24° X 24° E ) 2 Ve | 4" -9 9" 5 Yo" 23" 13 %] 9%"
g’s"’ o 28" x 28’ S el (D Min dimensions given,
9 Y| MAXIMUM DOUBLE ARM 32° X 24° 32 X 32 e longer bolts are acceptable.
Laad ao| LENGTH COMBINATIONS 36" X 36°
o e xZ Use average 3 vglgﬁ over
£ o= 40° x24° : : the top third o e TOTAL DRILLED SHAFT LENGTHS
fgn 3 o x2 40° X 36" | embedded shaft.
SEE 44 x 36 Ignore the top 1' of soil. condult .
825 EXAMPLE: | GENERAL NOTES:
S . . . Steel Templote *
f13: l-l;gr_'ASOcrlr::h design :msosgegczl,' ;g;ngc'l:;‘on Span Wires with holes Y * greoter < e Design conforms to 1994 AASHTO Standord
EIa e ga. L. than bolt diometer / :'. Specifications for Structural Supports for
onother arm up Luminaire Highway Signs, Luminaires ond Traffic
& 2. For 100mph design wind speed, foundation | Arm {optional) solral Signols and interim revisions thereto,
A : i
g 36-A can support @ single 36° most arm, E:ggragg::' Esc"*s to T Reinforcing steel shall conform to [tem 440,
. N . i .
é .é‘-“ .mlk_ ,2;,1 | locat ions using 3 vertical Reinforcing Steel”,
2 ircular Stee =] Swoy Cable Anchor bolts o be bor or 86 copper Bors c te shall be CI “c"
o Top Template =] . r ¥ r. Mechanical oncrete sha e Class g
Heovy Hex c opproximately oriented jumper, .
3 Not {Typ) € so that two bolts are in connectors shall be UL . Bolt Circle Threads for anchor bolts and nuts sholl be
8 L 2 Flot Woshers § tension from the Spon :r',:;::m:g: e ] Ll rolled or cut threods of BUN series up to 2"
i f per Anchor Boit . Wire loods. . in diameter or UNC series for oll sizes. Bolts
= & TOP VIEW ond nuts sholl hove Closs 24 and 2B fit toleronces.
- V" " of Galvanized nuts shall be tapped after gaivonizing.
= b‘ol ‘rmshgnkosnal |
o Anchor bolts that ore larger thon 1 in diometer
£ E TYPICAL STRAIN POLE e °'°1°°: gbove +Hy shall conform to "ol loy s+egl" or "medium-strength
2 d A Y =i Selisdd i @ milg steel” per Item 449, "Anchor Bolts", Anchor
b == = bolts that ore 1" in diometer or less shall conform
& A R 8 S e LA Cirecular Steel 2 o0 ASTM A36. Golvonize a minimum of the top end
I8 Bol.- ~al — 8 .g. el U‘ Templote i thread length plus 6" for oll anchor bolts unless
ol ColE Type 11 M El M 9 . ° (Temporary) @ otherwise noted. Exposed washers and exposed nuts
| o I¥= 1 | = e angth E; LE shall be galvanized, All go(l;vonizing shall be in
Lo £, - —Type em L A, . . accordance with I[tem 445, “Galvonizing“.
E‘-’-’ g.— e | £ e L I M {en " ggndt;utftSee_Loyguf ol s 2 )
e c&la Red— @ . eets for diameter. Templates ond embedded nuts need not be golvanized.
< Ol E — Ml all s ILSN Orient o5 directed by — Lubricaote and tighten anchor bolts when erecting the
i Y :l‘_dm tinch) min, Support ing :ggufpgé‘;‘“" 1or2 i structure in accordance with ltem 449, “"Anchor 8olts".
3 Arm Luminaire f ofS [ —Anchor £
Lt M Arm {optional) - Bolt o
z" in l N 3
2TSides \ 7:; ger’ﬁcol Bars {See ﬂ‘gil'Ct;llﬂl' Sio
Circulor Steel Bottom Template (Typ) = esign Table for size tee o
(Omit bottom templote P, @| & number). Templote &|° Texas Deportment of Transporiotion
- =} Traffic Operatlons Diviston
for FON 24-A) - o of
VL
HOOKED ANCHOR NUT ANCHOR € -
= = -
{TYPE 1} (TYPE 2} = =1 8 nE
3 Spirgl, 2 flat turns . oA TRAFF [c SIGNAL
» top 1 flot turn O|e
g ANCHOR BOLT ASSEMBLY Sofrem, (Ses beston M 28 POLE FOUNDATION
p § Toble for size & pitch §"’
L] - -t W
H
w in M Drilied |o TS'FD'|2
-n . o Verticol bars moy rest Shaft Dia !
aof ®orient anchor bolts orthogonal = R e e n T
= with the fixed arm direction to if moteriol is firm enough ELEVAT[ON © 1001 _hugust 1995 ONe w5 [car ase Jom wao ks JS¥7
e% ensure thot two bolts are in TYPICAL MAST ARM L. +to do so when . REVISIONS CONT |sECT Joa HIGHIAY
tension under deod load. concrete is placed. k] 5423 | 10 (] 1-610, etc.
i ASSEMBLY FOUNDATION DETAILS 2721 ) N TS
SEI Hou HARRIS, eto. 7l




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

TRAFFIC SIGNAL CONTROLLER BASE:

14" Minimum PVC To 1. Provide g traffic sEgr_lol control ler bose Ggobine? bose} monufoctured of pol:{rner concrete material consigﬁng

Electrical Service of calcoreous cno siliceocus stone; gloss fibers ond thermoset polyester resin. The polymer concrete cobinet
base must be reinforced on the ingide of the cabinet bose with fibergloss motting. Provide one of the

following bases: Armorcost Part # AGD01848X%X24, Quozite Mooel ® PG3048Z709, or other os opproved by TxDOT

1" PYC To Telephone q_

Service —\ 96"!

T

rs . Pl
58 \ Traffic Sofety Division,
L] ~

5

°§ 11 ! It 2. The polymer concrete moteriol must hove o minimum compressive strength of 10,300 pounds per square inch

k. T} . " Ipsi), minimum flexural strength of 3600 psi, ond minimum sheor strengtih of 3600 psi.

5° ;

\.Eg n I " 3. The polymer concrete cabinet base myst conform to the dimensions shown and must occommodate o stondord

2,.2 1] 1] TxDOT bosemount cabinet.

- n . 1]

z°§§ n " 4. Supply the cobinet bgse with four 192"-13 UNC stginless steel inserts for gttochment of the cobinet to the

o " I " bogse. Inserts must withstond o0 minimum torque of 50 fi-I1b ond 0 minimum straight pull out strength of 750 Ibs,

gg? 1l ‘ 1§ 5. Provide the cobinet bose with 4 cable rocks mounted one on each side of the bose 2" to 7 " from the top
ot T | It edge of the bose. Unless opproved otherwise, cable rocks must be 1-1/2 x 9816x 3wi6inch steel chonnel with
§ 2 " ! 1" L. 47 Yo~ Min eight T-slots spoced at 1-1/2 inches. The cable rocks must eosily occommodote the insertion of tie wraps

4-5. . 8 . to ottoch field wiring +to the rocks to serve as strain relief, Secure coble rocks to the bose using

§8: " I it 182713 UNC stoinless steel screws and inserts,

a

?8 I i ) 6. The cobinet bose, when secured to the concreta slaob with control ler cobinet attached, must withstond a

Lo minimum wind tood of 125 mph or a B50 (b force opplied ot 49" obove the bottom of the bose without cousing

35 i the base or cobinet to come out of their aonchored positicn or couse ony permanent deformotion. The

5 9" marufocturer must supply certification by on indapendent tasting loborotory or sedled by o Texas Licensed

‘ész 4 28 Yp" Professional Engineer. Provide the cobinet bose with hardwore for ottachment to @ concrete slab.

e = M o - 2

383 108 18 /2 Min. T. The traoffic signol bose must be permonently marked either by imprass or by parmanent imk with the

2 manufacturer’s model number ond name or logo.

]

[~

A rE 8. Seol the bose to the concrete with o silicone coulk bead and faostened to the slab per monufocturer’s

g%% ETETRTREE ) instructions.

. L T T T Y I / "

35 Lo aers e | o CONCRETE SLAB:

§ é (I T I O O Y Y I 5. S. INSERT 9. Traffic signol controtler pod must be o portlond cement concrete slab poured in ploce, must conform to

ggb NEREIEIREE 4x) 40 %" the dimensions shown, ond must be level,

> i

8§= [ I I I | 56 Y2 10. Grade eorthwork such thot 1+ is flush with the concrete pod on all four aldes, unless otherwise shown on the

© NI EN] plons. Subsidiory to ITEM 680, four inch rip rop may be used in lieu of eorthwerk. Slopes shall gradually

;E.E NTREEEEEEE contour to motch plans.

L=
LI T T T T I I} CABINET BASE 11, Bond a =8 AWG copper ground wire and on 8 f+ ground rod bonded to the reinforcing mesh by a suitable
,§§ Prrorr oot UL Listed clomp ond terminated to the cabinet grounding bus for the purpose of providing o locol ground

-5 | : for the electrical grounding conductor. The electrical grounding conductor specified in [tem 680-3.A.4

“8e [ | | [ | is required ond must be terminated to the cabinet ground bus,

o= Frr e 1t

E';‘. BEIREREREE 12, Install o PVC sleeve to prevent the ground rod from direct embedment in the siob.

‘59% / (I T O I 13, Provide welded wire mesh 6X6-W2,9 X W2,9 for reinforcement. Provide joints ond splices in the mesh with a
= 5 TIT T T 17T 171 minimum &-inch overlop. Center the mesh between top and bottom and provide a minimum 3 inch cover on the edges.
ES8s ,/

!2.. Wire Mesh L I R 14, Provide Class B concrete minimum for the slab in occordance with Item 421. Conetruct the slob in gccordance
<f-= | {See Note 13) e b et st Uad 1k i

.3.-25 B RGN with Item 531,

= 2% CONDUITS:

TOP V I Ew 15. Stub up ond run 3-inch conduits through the slab to the vorious troffic signol poles ond ground boxes o= shown on
the layouts. (Install the number of condults as shown on layoutg plus two cdditional 3 inch conduits for future
use, Terminate the conduits with o bushing batween 2 ond 4-inches above the slgb.

16. Extend conduits for future use at least 18-inches from the edge of the siob, terminote underground with o
coupling, and cop ond seal so that the seal con be removed without domaging the coupling. This muat olso apply to
urused telephone conduit.

17. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electricol feed directly to the electrical service enclosure. Run the conduit for the tetephone |ine directly to the
telephone service, usually located on the some pole os the electrical service. Telephons must not under ony

Con.l.r-o | Ier— circunstonce shore @ conduit with ony other function,

COD i ne—f- Cabinet Ground Bus 18. Terminote electric ond telephone conduits cbove the slab with o coupling. After the bose is installed, extend the
conduits above the top of the bose and secure to the base using o steel one-hole strop or similor suitable
substitute,

Ya- 13 NC Mounting - Grounding Conductor !

Bolts (4 Typicol} =6 AWG
CONTROLLER CABINET:

’ 19. Anchor the controller cabinet to the base using four stoinless steel 1/2-13 NC bolts,
Ingserts PN s ps .
4 Typical) 20, The silicone couik beod specified in Item 680, 3.8 must be RTV 133, a_ Traffic
w4 1 7

PAYMENT: I Texas Department of Transportation Standard

Wire Mesh (See

Note 13} Grade 21, Bid TS-CF as subsidiary to Item 6BO.

-| t / (See note 100
) I R . . . TRAFFIC SIGNAL
37

G CONTROLLER CABINET
%" Minimum PYC To Electrical Service BASE AND PAD

1" To Telephone

Service Copper-Clad Steel Ground Rod
%" x B* min. TS'CF-ZI
. . fFies  ta-cf-21.9gn oM lcn IDl! |r.ln
S I DE V I Ew %o g?gg::*goles @le}m October 2000 couT st 8 WIGHRAY
o 1004 REVISIONT 6429 | 10 001 1-610, etc.
= =21 BIsT cousty SHEET WO,
3w 7] HARRIS, etc. 72
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i DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

7 -G e1"

(8" Nominal Arm Length)

y of ony

for the conver-

No warront

ineering Practice Act”,
T assumas no responsibliity
5 -g 1"

Simplex fitting

€ Bolt Holes

08

ver, Tx

i

1°-6"

governed by the ~Texos Ei
purpose ;no'rm

win. stroight
tength

Removable plastic or
galvanized metal cap

2°-0"% Yo" Min.
"2 .67+ 2" Max.

®

8-FOOT LUMINAIRE ARM

ony

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

€ 2" Dio. A307 Bolts
2 ot 4" ¢c-¢c eqch side
4 bolts & 4 lock

washers per clomp

TxDOT for

y
L1t Yy

The use of this stondord |

kind is mode b

Ctamp
B Y™ x 6"
A572 GR 50

DISCLAIMERs

(HALF SECTION)

LA-3

4
€ %" Dia. A325 Bolts
2 bolts & 2 lock
washers per clanp7

Famt %"

¥~ Dia,
Sch 80
Pipe

Cianp
¥ x5
A572 GR 50

LA-2
Va

(HALF SECTION)

DATE:
FILE:

CLAMP ATTACHMENT CLAMP ATTACHMENT
DETAIL NO.1

A

€ 4" Dia. A30T Bolts
2 ot 5" ¢c-c egch side

4 boits & 4 lock
woshers per clamp

hole in
pole

DETAIL NO.?2
(HALF_SECTION)

€ %" Dig. A3OT Bolts

2 ot 4 14" c-c each side
4 bolts & 4 lock
washers per clamp

i) !

Va

CLAMP ATTACHMENT CLAMP ATTACHMENT
DETAIL NO.3

DETAIL NO.4
(HALF_SECTION)

" Le2,-0%)
~4

Field cut

9'-6"%1" {10’ Nominal Arm Length)

\0' (+2%,-0%)

3

| 1
Strut B % "x 2* Min, Removable plostic
2" SCH 40 Pipe
2 %" 0.0.

2°-3"* 3" Min. |
3'-0t %" Mox. (T)

Strut B % -x 2~
Min,

5 -6 e

€ Bolt Holes
Simplex fitting

1 Y2 SCH 40 Pipe
1 %" o.0.

10-FOOT LUMINAIRE ARM

§ 'o" Dio. Holes-
I13NC Topped 1~

¥
|s- duin._stroiont

ength

or

galvenized metal cop

DIRECT ATTACHMENT
DETAIL

5" Approx.

Threads
%

V?“ Dia. x 1 '/z" I/zn Dio. x 1 VZ"

A325 Bolt

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.B80-50,

Pole or Arm Simplex | 4576 Gr.1021(3), or A36 (Arm oniy}

ASTM A53 Gr.B, A501, A1008

Arm Pipes HSLAS-F g.—.so@, or Al1O11 HSLAS-F Gr.SO@

Arm Strut Plates(Z) |ASTM A36, AS72 Gr.50 @), or A588

Misc, ASTM designotions os noted

®0imensionol Iimits are given to show acceptable
voriotion in design. All of o Fabricotor's production
of o particulor arm length shall hove the same
dimensions within specified toleronces.

(@ Any of the materials |isted for plates moy be used
where the drawings do not specify a porticulor ASTM
designation.

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

@ASTM AS72, AI008 HSLAS-F, and AlD011 HSLAS-F moy
haove higher yield strengths but shall not have less
elongation than the grode indicoted.

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondord
Specificotions for Structural Supports for
Highway Signs, Luminoires, ond Troffic Signals
ond Interim Revisions thereto, Design Wind
Speed equals 90 mph plus o 1.3 gust factor.
Arms are designed to support a 60 Ib. Juminaire
hoving on effective projected areo (octuwal area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in

: occordonce with Item 686, "Traffic Signal Pole

1 Assemblies (Steel)" and with the details,

1 dimensions, and weld procedures shown
herein, Weld references call for preopproved
weld procedures which the Fabricator must
obtoin prior to fabricotion. In the obsense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtoinable in normol fabricotion practice.

&

Unless otherwise noted, all ports sholl be

A325 Bolt

(2 per fitting) (2 per fitting?

Field cut
hole in
pole

Smooth
Lip

Lock Washer
(2 par fitting)

Arm Simplex

Lock Wosher &
(2 per fitting}

Arm Simplex

Pole Simplex Pole Simplex 2" Dia.

Approx.

POLE SIMPLEX DETAIL

golvenized after fabricotion in accordaonce with
Item 445, “Galvonizing”.

Deviation from the detalls ond dimensions
shown herein require submission of shop drawings
in occordance with [tem 441, “Steel Structures®.
Alternate designs ore not acceptable.

5" AppOxX.

Eaoch pole simplex fitting sholl be suppiied
with 2 ASTM A325 bolts ond 2 lock washers of
the size specified. The bolts ond lock washers

shall be secured to the pole with the other
hardwore items called for in the plons, When
clamp attachment is specified, the Fabricator
shalt ship the clomp ossembly securely attached
to the pole ot the location shown on the plans.

UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING

LOWER SIMPLEX FITTING

5" Approx.

7/'11

mox

V2" Dio, x 1 %"
A325 Bolt
(2 per fitting)

Yo' Dia. x 1 %"
A325 Bolt
{2 per fitting)

\

If clomp gssemblies ore ordered without
potes, the Fabricator shall ship one upper ond
one |ower clamp assembly together in a single
package, including oll nuts and washers
required for the clomps ond simplex fittings.

1 %" Dia. Approx.

Q)

Lf
-

SO T =\

L |
]
AN

N

K
1 %
1 Y2

Lock Washer
{2 per fitting)

Arm Simplex

Lock Washer
(2 per fitting}

Arm Simplex

A8 I

-
Y,

.,,,,,.,,,,,,"
A5 PAS
DOOCNN S

Pole Simplex
Clomp

Pole Simplex

TR R R AR R R R

% UL

LOWER SIMPLEX FITTING Ye "

SECTON A-A_

SECTON B-B

ARM SIMPLEX DETAIL g

Texas Depariment of Transporiation
Trof flc Operctions Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

© 00T August 1995 ONi LEH ||:m =Y |cm LTt itll Ten

REVISIONS oMt |SEET 408 BIGHRAT

642910 201

1-610, etc.

oisy COUNTY SMEET MO,

HOU HARR1S, e#tc. 73

T2




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

GENERAL NOTES:

Backplate louvers
based on wind and
vibration rating.

1. Backplotes are optional for troffic signols ond pedestrian
hybrid beacons. When backplates ore used, 0 2-inch wide
fluorescent yellow AASHTO Type B or (p retroreflective
border conforming to TxDOT DMS-8300 is required. Ploce on
all approaches when used.

Backplate louvers
based on wind and
vibration rating.

9,

I-._/
T =

2. Signal head and bockplate compatability must be verified by
the contractor prior to installation.

Yented backplote with
retroreflective border

Retroreflective
border. See
general note 1

Yented bockplote with
retroreflective border

No worronty of any

Retroreflective 3. When using bockplotes on signol heods, venting is preferred
border. See to reduce cyclic vibrotion stress.
general note |
4. When o vented bockplote is used, the retroreflective border
must not be ploced over the louvers.

[’—"l\ |P—"| S. This standard sheet opplies to oll signaol heaods with bockplates,
including but not limited to:
« Pole mounted
¢ Overheod mounted
* Span wire mounted
Mast arm mounted
Vertical signal heads
Horizontol signol heads
Clustered signal heads

Pedestrion hybrid beacons

‘L/J |' "'I

TxDOT ossumes no responsibility for the conversion

Bockplate with
retroreflective
border

FOUR-SECTION HEAD
HORIZONTAL OR VERTICAL

Backplote with
retroreflective
border

THREE-SECTION HEAD

HORIZONTAL OR VERTICAL

2-1 -

The use of this stondord is governed Dy the “Texas Engineering Proctice Act®.

of this stondord to other formots or for incorrect results or Jdomages resulting from Tt+s use.

Kind is mode by TxDOT for ony purpose whatsoever.

ﬁ ’H,_.
- l -Bockplate louvers
¥ Bockplate louvers bosed on wind ond
< 2" 2 based on wind and I" [h.._‘ vibration rating.
2 g iy vibration rating. =i IP—"II = S
= Backplote |ouvers 1 - - - ‘ .__ ‘ ' “-'

based on wind and
vibration rating.

aﬁiiﬁiiv' !ﬁl" ‘. uﬁiﬁu

=== I._H-I-H-l-i‘*

Vented bockpiote with
retroreflective border

vented bockplate with
retroreflective border

vented backplote with
retroreflective border

Retroreflective
border. See
general note 1§

Retroreflective
border, See

Retroreflective general note 1

border. See
generol note 1

=t Dmittc

I Texas Dapartment of Transportation Divislon

Standard

Backplate with

DATE:
FILE:

retroreflective
border

FIVE-SECTION HEAD
HORIZONTAL OR VERTICAL

Backplote with
retroreflective
border

FIVE-SECTION HEAD

CLUSTER

Bockplate with
retroreflective
border

PEDESTRIAN HYBRID

BEACON

TRAFFIC SIGNAL
HEAD WITH
BACKPLATE

TS-BP-20

FILEs t9-bp- 20, Agn o TxDOT [cxe TxDOT Jows TxDOT Jows TxDOT

©TxD0T June 2020 cont [sect 208 HECHmAY
REVISIONS €429 | 10 001 1-610, etc.
DISTY COUNTY SHEET MO.
HOU HARRLS, etc. 4

134




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

r
]

»
%2 » Remove portion of .
82 TS e OTHER MATERIALS:
o arm clamps
»¢§ | / 1. Pole simplex shall be ASTM A27 GR65-35 or Al148 GRB0O-50 or A576 GR1021. ASTM AS576 must be
gn_ suitable for forging ond aiso meet minimum tensile of B65ksi, minimum yield of 3}5ksi, ond o
‘_3- minimum elongotion of 22 percent in 2 inches.
z
k:'; 2. Welded tabs ond backplotes shall be ASTM A-36 steel or better.,
e
25% g 3. Nylon insert locknuts shall conform to ASTM A563.
::2‘- %.. I VZ-
2%% GENERAL NOTES:
°
] 1. Materials and fobrication shall be in occordance with Stondard Sheet “MA-C” ond with
‘é‘“ —_ the detoils, dimensions, ond weld procedures shown herein. Weld references call for
£k €'%:" @ holes ¥ - % - preapproved weld procedures which the Fabricotor must obtain prior to fabricotion.
L e 13NC topped | In the obsence of specified fobricotion toleronces, dimensions shall bg within the
85‘.’ threods / \ . / \ [ toleronces generclly obtainable in normal fabrication practice.
-3
'§73§ = } = 2. Al parts shal) be galvenized ofter fabricotion in occordonce with Item 445, "Golvanizing”,
T T / ’ C \ \ %" The throot of the Simplex shall be made free of all rough or sharp edges resulting from the
3] | galvanizing process.
WEE = par il N - .
o T i 1% X 3. Each simplex fitting shall be supplied with 2 ASTM A325 bolts, Y4in. X 1%2in, ond
g 2 lock woshers. The bolts and lock washers shall be secured to the clamp with the other
.!§" : ! Approx. ! hordware items, The Fabricotor shall ship clomp assembly together in o single package,
' §8 wSmooth |ip \ | ] | 5" Approx. including oll bolts, nuts, and woshers required for the clamp ond simplex fitting.,
.-
g*b ! - ! 4, Design conforms to 1994 AASHTO "Stondard Specifications for Structural Supports
,.g \ 1 ~ I 1 / for Highway Signs, Luminaires, ond Troffic Signals” and interim revisions thereto. Design
e [ 1 | P #ing Speed equals BO mph plus o 1.3 gust foctor. Clomps are designed to support o 60 Ib,
°§ o luminaire hoving on effective projected orea (actuol orea times drog coefficient) of
g; 1.6 8q. ft.,12 f+. maximum orm length.
0 g
§, i i 5. Each ossembly shall consist of one upper piece simplex fitting having a smooth |ip and one
ag,_ I lower piece simplex fitting with the I|ip removed,
- (=] "
oég 4 6. Approximately 2 in, diometer hole in upper mast orm cloamp.,
§_° 5" Approx.
+§g
1
e POLE SIMPLEX DETAILS
£ge
B85
§.'."5
228
(=¥ 4

DISCLAIMER:

Clomp &'/4" x 6"
AS572 GR50 or
3g x 7* Ad6

g_'/z" dio x 6" (6 eq,} A30T boits
@ 4" c-¢ each secticn

for AS572 GrS0

(5" cc for A3G)

{2 nuts, 3 woshers, one

lock washer per bolt}

for 8.9 - 12 inch diameter Signol Poles
(Two req’d for eoch mast arm)

PROJECTION

Texas Deparitment of Transporiation
Trafflc Operations Division

CLAMP ON

LA3 FITTING ASSEMBLY FOR
2 rea LUMINAIRE MAST ARM

CFA-12

LA-2 @© 1x00T wawl  [oeReEs  JomFow  [cueca
C L AMP D E T A I L REVISIONS CoNT |sECT 08 HIGHEAY
. i s | 10 001 1:610, ¢,
E ':l" Dis? COUMTY SHEET NO.
ac WU RIRRIS, 416, "
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L -~ & Pole GENERAL NOTES:

] . ' .

§ } Nominal Arm Length - L ¢ (50" TO 65°) Honghole Nominal Arm Length - Lg (44" Mox) ) Design conforms to 1994 AASHTO Stondard Specificotions for Structural Supports for

0 See “"Tenon Detail™ See Sheet 2 of § Highway Signs, Luminaires, ond Traffic Signals ond Interim Specifications 'Ir?erefo.
weyt . [ Detoil D, E - “ e Design Wind Speed con be either 100 mph or 80 mph plus a 1.3 gust factor, clamp-on

H / See "Slip Joint Detail . 90", ForG = oo See “Tenon Detail troffic signal is required, designs ore bosed on on aorm included angle of 90 dagrees

5 o @ \ or more. Angles of less thon opproximotely 75 degrees will require O special design.

LY —— Ri . B
S D ,'?9 ! Poles ore designed to support one 8°-0" luminoire arm, two 9°-0" internally lighted

street naome (ILSN) signs and two traffic signal arms with |imited length combinotions,

1°-6" Each orm with its related attachment is shown below

responsibility

ineering Proctice Act™, No warronty of any

®
(-]
2
2
B
-
2
=
2
-
[
.
- —
Mast arm A
g Bt box oy Ton- Arm Equivalent DL () | w EPAI
. . ) e L] See Sheet te: The arm shall fobricot 8’ Luminaire Arm| Luminaire 60 Ibs 1.6 sq ft
° Note: The orm shall be fobricated stroight with connection- A0f5 Note e arm shall be fobricoted
the unload rise measured as shown, See Sheet e with o 20° or greoter radius 9’ ILSN Arm Sign 85 Ibs 11,5 sq ft
25 " of
on dofs i i :'::?Erl-gagceoth;hSn?g:gegor?:e 50° to 65’ Signal Loads
54—:_;, Min. Radius « 20 megsured as shown, Fixed Mount Arm 310 ibs 52 8q ft
3¢ Up to 44’ Signal Loads
e Clamp-on Arm 180 Ibs 32.4 8q ft
23 FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED) ®coor - - -
e -——"n g e e e ———————————————= Equivalent deod lood plus h?rlzonfol wind lood applied ot the end of arm except
2§'§ @See Sheet 3 of 5 for Arm Rise @See Sheet 4 of 5 for Arm Rise ILSN arm, which opplied 4.5 from the centeriine of the pole.
o2 | -on A toil . . o . .
v 5 Luminoire Arm - LG S C UL GO @Effeciive projected orea (actual orea times drog coefficient) for the applicotion
Sg"' See Sheet "Lum-A“ - of horizontal wind load.
2%
;_.;g.. See Sheet 2 of 5 Except as noted in Sheet 1 thru 5 of §, other details not covered shall refer to
+ -Detail A Standard Sheet "MA-D* for pole details, "LUM-A* for luminaire arm ond connection
§§§ detoils, "SN5" for interncglly lighted street nome sign details, and “T5-FD" for anchor
L r bolt and foundation details.
°§~' D -
» 2 30
Sai See & . Fobrication shall be in gccordgnce with Item €86, “Troffic Signol Pote Assemblies
.,5.6 ILSN Arm Connection - See Sheet 4 of 5 Nom A;“‘ Lgth ¥ g"gg’S i ILSN Arm Connaction - See Sheet 4 of 5 (Sfeel);_ and with fhefclefoi Is, dimensions, ond weld procedures gho\m herein.
- . ~ 8') : . I . - Weld references call for preopproved weld procegdures which the Fabricotor must
0.3_2 Nominal Arm Length - Lp 4 °°;,9'é Trof Tl 5'50'“'?0; Arm Length - L¢ obtain prior to fabrication., Material, fabrication tolerances, and shipping proctices
.t A A A See ——o ? | el beve Bag i m shoil also meet the requirements of this sheet and Item €86, "Traffic Signal Pole
+§§ 3 -0 E;gcke: 3°-0 E;:::ST 3°-0 EgngeT 3 -0 §2§§U I I - N Assemblies (Steel)”.
- o . Em g Unless otherwise noted, all ports shall be golvonized in occordonce with
L-§ 541 —_—— Oy P Item 445, "Goalvanizing” ofter fabrication.
E = e I E—— = _ - I
:EE 3 3 § 3 3 Troffic Signal 2.8 7 D Deviations from the detoils ond dimensions shown herein require submission of shop
oE¥ I = Arm See Above || = D = s |2 drawings in gccordance with the Item 441, “Steel Structures®. Alternote designs
8oy 5 |2 Detail 0 g o 5 ; Weather Heod s |9 are not occeptable,
5 ,g i 28 ==Y (Supp| ied :g .
2?5 ?5 s : @ 5 N 2 by others) 95 ] Installation of domping plate for the long mast arm is not recommended.
x - > 1 = U € - - . . . .
- oF | ® 1hreaded coupiing for It e o |wl B | aZ|? Provision of the brocket ossembly used to support the troffic signol hecds shall be
& Twl® CGB Comnector 1 = I I B Tl under the direction of the Engineer for opprovol.
g kS See "ARM COUPLING DETAIL" | & = er|£
= 5~|0 Sheet 4 of 5 P - N I S~|0
3 ° |8 S o I ° |4
£ - O See Sheet “MA-D*—= | ! . " g
Dg / =
g Crown of Road E g Crown of Rood 5
NN NN SIS TNIN YNNI NN SR NYNINININY & _
AN AR AV ANV Y Ty ,\\YA\\YA A\YA\\VA\ A e ﬁ'- \YA\\W\ PR Pl
Foundation A\ AN Y
See Sheet AW/\ /A\W’ Foundat Design olso conforms to NCHRP Report 412 for
Jof 5 @hg -0 S°'-""Sg ':“" fatigue resistance except thot there are no
18'-0" w/o clamp-on arm L¢ 30 stiffeners at the bose plote. TxDOT is conducting
18'-9" w/ clamp-on arm Lc e tests to determine if stiffeners at the bose
plate will or will not result in optimal
ELEVATION STRUCTURE ASSEMBLY ELEVATION performance; depending upon the results of
e - — the tests, poles may need o retrofit to ensure
{Showing fixed mount arm) (Showing clamp-on arm) optimal fotigue performance.

TABLE OF DIMENSIONS ~A~

Arm_ Length 24° 28' | 3z’ 36" | 40" 44 | 50° 55’ | 60 65’
Arm Type I 10° 1M |12’ 13°
Arm Type ITI W0 | 117 (120 | 2 . 239" thickness is permissible
Arm Type TV 12" | 12" | 12° ] 12" for Tip Section
e YT . e Min L
(o2 (MIni 2y 7' 07 thox) equals 1.5 Texos Department of Transportation
2" Sch 20" = 1% :.“[Ts femate Traffle Oparotions Division
40 piee End Plate 378 “ thick min, ) 7‘_'_— ) TRAFF Ic SIGNAL
6" shape to motch orm [~ - SUPPORT STRUCTURES

Note: A slip joint is

".' e | A '\'/- %fmgﬁg Q;ngEETE;T:iM }aczzwe!% ?\ufo‘?t::v f?\?'%.’odbo't (50 TO 65 F T)
h shatl be made in the B oot aomaged (80 AND 100 MPH WIND ZONE)
MA-3 shop, but may be match galvonizing in occordonce LMA (I ) - ] 2
% g?;ggge:sclleghupped with Item 445, "Golvanizing". Sheet 1 of 5
) ©7x00T July 2000 O TSN ke SRR [om DR |cus TR
2l TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) sne e T T
22 )

13141
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,‘ Tob ond MATERIALS
L 0
B2 . 810 Ring, %~ x 2 %"
58% / ;'3: ”?D*sc' Round Shafts or | ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Closs 2,
ate
o’-‘§§ Zinc die cast or See "Detail F* for '/.uf:qu " x 1°-6 %" Potygonal Shaf+s(i) 3:_0“0??"22 g: gg oss 2, A372 Gr.30
Ebh Alum. or Galv. Metal 0 alternote Pole Cap \ / steel strip M-1020 or ’
v Cap with min. of 3 30, sheet A-569 Plot
o2 e %" gio Hook for e o A e, ates (D) ASTM A36, AS88, or AS72 Gr,S50
oXL \ honging wire 4 e ' % Connection Bolts | ASTM A325, or A449 except where noted
=3 Pole | MD-4 12 circuit 600 volt Pin Bolts ASTM A325
-3 = e — ~— g compression Type HD
t5a = Fg’;“e = Yax Y terminol block o ASTM AS3 Gr.B, A501,
< (2 req’'d) -pe@ A100B HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
358 L ntg. T
1 . . hol il . N -
e I N r:o? op‘::g:m 22152 ,':GT &?— serews, Misc. Hordwore Galvonized steel or stoinless steel
I P e . r as noted
Soy Luninaire Arm , s Ane 85% Win, € circuit \\ self-top Type “F", G
4 = Penetration terminal \ 27" stainless steel
288 el block (4 req’d) (D ASTM A572, A100B HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
C§§ DETAIL H ®10-32 q" ™., "P or AI011 SS may have higher yield strengths but shall not hove
533 DETAIL A — r?fg. e ;’: y | less elongation thon the grade indicoted.
£ [==——=——— luminai " elegrance
228 < (for pole with luminaire) dg.:;,.:"}ﬂg;"/,/ A e ASTM A1011 S5 Gr.50 snoll giso have o minimum elongation of
WAk block (see ground connector 18 percent in inches or percent in nches, Material
8.-.5 2inc die cast or notes 3 & 4) ~ thickness in excess of those stipuloted under AIQ11 SS
:;.g %" dio Hook Jhreaded Str0p  4iym, or Golv. Wetal . ™~ o will be occeptable providing the materiol meets qll other
r§3 for hanging wire ?‘Typf 17 & Min Cop with min, of 3 See De'roilp"F' E‘or ~] A1011 SS requirements ond the requirements of this item,
set screws alternate Pole Caop
3.0 ) Tab ond// \ 4" x 6" nh
’33 I\ . € of 4"x6" 1.D. o slot 4 %" N lx and
B Handhole %" dia Hook for cle opening
g" %/ T - hanging wire \./@ Burndy #KC22.12T13
§ g @ Zﬁr sorew | Blackburn TT1C, !
Eat T 1+ = ACCESS COMPARTMENT e 3::93;3:2 :?l;lgl.
gz s Clamp-on arm Access 2-86 or 1-84 mox.
obx - for ILSN. D19.5 or D20.25 Bock plate  comportment :
082 B B See Sheet 3 of 5 S Split |ockwosher, N
§.-; ?ee "Def?il A" i Yer dio J - " stainless Stot ¥ "3
555 CAy A faste wefy Lt
o & Nut - Ve * ‘\He"‘-_ nut, 2" - 13NC %" s MD-4
o5 DETAIL B DETAIL C / stainiess o 4 910 o
j—m——— [———————s] "
*g.’: < g (If ILSN opp!ied) \ " B
Y13 ; ; - COPPER GROUND “R = BSZ Min.
e i 1o Hook e o ook SECTION YoX.  DETAIL J el D SECTION B-B - gL\,
k _
§ 2 = CONNECTOR Qpening for occess compartiment sholl be no more thon
!38 Fixed mount orm [(—————— ] Ve Tnch wider thon the occess compartment itself.
Fdrid % y FIxed mount arm % | Ya" to a" Y Yo" to Va" Y
S ! See Detail H for ar R am
k] 1 — —
& ” € of 4"x Hondhole Weid Hondnole Weld J 2l Y2 dig ) 15" dio
¥ L 6" I.D. © Bor for @ Bar for
= . Hondhole qr Handhole cover Pl g Handhole cover D 7 hanging S q] hanging ACCESS COMPARTMENT NOTES:
o o 12g min, N 12g min. - ¥ wire and - wire ond 1. The cover sholi be one piece formed from ABS plostic, shall be o pearl
il N M %" gi e % ai e ﬂ { J-Bolt d J-Bolt gray color, and shall be suitcble for exposure to harsh sunlight end
e = ) L TS . N ot tachment attochment extreme weather, Cover shall lotch with two screw latches ond shatl fit
. or screw = or screw = L = |- (_ =1h tightly to the enclesure ring to create a rainproof seal. Latch screws
: el q Handhole frome- q Hondhole Frame- . i q L sholl be 1/4-20 stainless flot socket head screws with tamper proof
o ! R 3% x 2 min. “x 2 min ) ; el } feoture.
N o ) & 1
1 € of 4°x N & " | g 2. The pole monufocturer sholl provide with eoch pole a seporote kit
i 1 6" 1.0. «© o . congisting oft one cover with two latching assemblies, two terminol
i Clomp-on orm Handhote Clamp-on arm - ' strips (Marathon %985GP12CU or approved equal), four ®8-32 x 1 4*
o SR U Bottom of w | self topping type "F" stainless steel pon head screws, ond one ground
BN Bose Plote /™ - : connector {(Blaockburn TTC, Burndy KC22J12Ti13, or lisco 585-5),
© - | The troffic signal controctor shali install the kit items in the field.
+1 . - . .
. 2% dio threoded 2" dio threaded 3. The screw hole spacing on the enclosure back plote shall be for
o o - coupling - 2 per e UL 2 Bottom of \Jo two Marathon »985GP12 terminol strips, one Marothon ¥985GPO6CU
Iom el g:g;ﬂ;'?;f orm Bose Plate terminol strip, ond one Bussmonn SBME032B fuse block.
| e w —— DETAIL E %L M 4, Install one Bussmonn *BME0328, Littelfuse =LE0030M-2C, or
] ———————] N P
by {for 30’ pole with lumingire (for 24' pole with ILSN sign ond no (for 20.25' pole with no ILSN (for 19,5 pole with no ILSN A R R
M . 5 . b .. . . to be installed.
- and ILSN sign) luminaire, single or dudl mast orm) sign ond no lumingire, sign ond no lumingire,
dual mast arm) single mast arm)
S % % % m permissible 2nd
| longitudinal seom weld, ,
. R=3"#1" MD-2 : 180° opposite to st )
N\ seom weld
) | | Access 4 R Y 1 / r Texas Department of Transporicilon
- | Compar tment @/ \% € Fixed 2 > Trafflc Operations Diviston
- Mount Arm
N J |/ N ) . fa, i ARl oo
]
: - fon wo-3 ) o o Coupi ng SUPPORT STRUCTURES
- e 3 i i coupl ing =
| = | Yo xHe \ Circle < 2 per threads LONG MAST ARM ASSEMBLY
™ I |/ gose O~ 01O gual‘mast (50 TO 65 FT)
N — ] iote -
i \ ‘e ossenb |y Pole (80 AND 100 MPH WIND ZONE)
2¥ x s lamp-on LMA(2)-12
34 Stot POLE COUPLING DETAIL Sheet 2 of 5
. “ - _——
pole digmeter 2 M ©TxDOT July 2000 oM: JSY ]cl- AAC Ium TG ]cm Jsy
. N 5 A 5 5 REVISIONS coNT | SECT 08 HIGHERY
Bottom of Longitudingl seam weld must be oriented within 90° (45° rotation ’
- Bose Plate M @ eoch side) oalong the fixed mount orm. 60% min penetration required, A 6429110 001 1-610, atc.
wu POLE ELEVATION -_— 100% penetration within 6° of circumferentiol base weld. ots? oy SHECT WO,
3. HARRTS, otc. 17
3]
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€$§ Weld other side to ;é:eg AR F dot
H ! . . . n or oundation
w52 Side Gusset Plote >_]%_— : i Provide Detail shown in armLr] % [Dio.s Dz0.25] Do Dy, @mk Typel
00 % g ' SECTION F-F or equivolent BT ™ — o T .
ot 3 * 2 optional drainage holes ——n—t— %17 I % . . 100% complete joint AT . .
§;b‘: ¥ Dio inside box — - Top Gusset Plate Ry ¥iu PL ?enet;a::‘on_:eld 23-! 2:_ 21.0 18.2 17.6 | 16.8 .3125 48-A
2 Y - ] <l - rom both sides. A
§:~: g:'?f fener S— | Reinf | ~ a~ %e v
853 Stiffener | %" dio Hook =X \ — Fixed ROUND _ARMS (13)
=t e T = — - — — i /" {optional) 4 Min Mount — 5 TR ET
(A Vet " e PE iyl [ T o [ oa Gk T 0
Les Arm Mounting Plote — —=*RJ) / \ % . = "o ft. ft. in. in. in.
oﬁg 1N A7 g feinf | € Box 4/ 50 49| 1e.5 | 11.7 | .3125 | 3 - 3"
o ' Pole Mounting Plat - : :
o8 0 —,. role Mounting Flate—— LR | ~1" Radius S)ot A\ N l 55 54 8.5 | 11.0 | .3125 | 3°- 7"
88‘ l; <> l hhhhh : £ 4 (Dglfoh Eldl?a“. C T REINFORCING STIFFENER &0 59 18.5 10.3 . 3125 -1
&,: G Mmost Arm ' el "'Fho|e in P Ie@ v- Only 4" length ot tip of Arm Stiffener requires 5 o4 2.6 3175 - a
2es I /Bj7—(gl'yp 1 @ o complete joint penetration weld. Smooth weld 18.5 : :
Tan i % 2 -4" 2" radius to connect Stiffener, Only o fillet weld
;33 e e e ———— m ] I | is required for the remaining weld length. De = Pole aaseoobn. .
£ 2 V" Dia A~~~ — Iom TR e = T 1 Dis.s = Pole Top O,D. with no Luminaire
g§§ ho{ze in PL —' Ll Side Gusset = _ DETA“. K" and no ILSN {single mast arm)
w:g % Plate o %" Plate D20.2= Pole Top 0.D. with no Luminaire
- and no ILSN {dual mast orm}
§§8 - Dza = Pole Top O.D. with ILSN
- J . Bottom Gusset : w/out Luminaire
:-§3 o Weld other side 1""’> &» : ' Plgte ¢ a . e Dy = Pole Top 0.D. with Luminaire
23 Side Gusset Plate % 4 *Iﬁ 1.0, / Y b7 = Arm Bose O.D.
"gk Handho g te i c D2z = Arm End 0.D.
B » “ L_ ng‘,:'[,f ' i’J_L_ 2 L1 = Shaft Length
£ ! t Pole % . oL ha LF = Fixeo Arm Length
‘ggg Deburr hoiltes and of fset é%lggéq?ed .
£ os shown for droinage i i . ARM STIFFENER n
- i 2- 74" dio optional drainage holes. o . R~ f f
géi or wire access 5 zd('in. Icleo': Idisfonce lfro?n he (Cut to match orm inclinotion ond toper) g J:;cl;:eg:eghown is minimam, thicker materials
edge of odjocent 4” dig hole ’
wbE
= 0© - Shaft profile 16-sided or 18-sided is considered
e BUILT-UP BOX CONNECTION AL T L oy
-0
§§§ 2"
[~ 1 —
2 1/ - . . -
252 troulor Stest  Heavy Hex _, o GENERAL NOTES:
F Reinforcing Top T lote b
»g?: Stiffener e lemo Woshers Most Arm Bui lt-up Box Connection: For the welded arm-to-poie
GE¥ h per connection 08 o build-up box configurotion illustrated here
89% - e £ L Anchor Bolt is an example only, fobricators are required to submit a shop
1 . Ya~ Sice = - SECTION F-F drawing of box connection for approval. The drawing shoi |
288 - Gusset Optionol weld splice : T specify the detaits of eoch box element, welds of orm-to-pole
Ex'a prional weld splice o connection, arm-to-plate socket connection, and arm rise
% Side Gusset N B creation. Specify the proper locotion of drain holes along
&2 /_ -y S __ the pole. 2 '2* dio hele in the pole mounting plate and
¥ ] Z(2 4" dia hole in the pole need to be aligned for wiring occess
3 E 8 “le - Steel Template with - or drainage. Arm stiffeners cut to match arm inclination and
g < ’ & . é g - B ?glesb:/:ﬁl; gl.‘eo"’gl' | toper shall also be included.
] A c | @ an iometer
E ! ’ [ = . & © 1k Type 2 The deviation from flat for either orm or pole mounting
\ inlm 1" Dio hole . @ o olc | - plate shall not exceed ¥ in., which is measured aleng the
— e —S = — - — at Bottom — - i +1—F ! c|3 g+ center of mounting plate to o radial distance of 13.5 in.
u -
ol Gusset plote b - a | 5 The deformed-from-flat connection between orm and pole
" - 2 a mounting plotes shall not be ollowed if the center of both
i >~ / r"| mounting plotes connot contact directly,
w
’ : . Fixed mount detcils are used for single maost orm assemblies
4 %" thick Min, - —T 2 Sides 3 s
’ 1 Breuior Steel (Typ) Bolt Circle and for the first arm on dual mast arm ossembl fes.
Arm E‘ Yo PL Bottom Template Diometer
] tiff 1
: stiffener NUT_ANCHOR ANCHOR BOLT & TEMPLATE SIZE
. (TYPE 2) TEMPLATE DETAIL Bort
o
‘. ew 100% : Top |Bottom | Boit R
; 2'-5 penetration ANCHOR B_OLT AS—SEMBLY [3:10 Lensfh Thread | Threod | Circle Az I
I SECTION C-C
Arm S”ffeﬂerv FOUNDATION DESICGN TABLE 2| s-2n 10" 6" 21" | 1e" {1~
Ei I = - -
| FDN |DRILLED " gﬁggf " DRILLED&J?HENW " - 14 S Foggg?f;.ﬂc’" *Min dimension given, longer bolts are acceptable.
TYPE | SHAFT TEXAS CORE Pl-:ﬁcmgsrsnm Fy |BOLT LOAD TYPICAL APPLICATION
Dia [VERT | SPIRAL N Diows/ft BOLT | g7y | CIR [INCHOR [WOMENTISHEAR
BARS 10 15 40 Dla DIA K-t | Kips Texas Department of Tronsportation
1V B 50° to 65
Coﬁ\ecaliaon a8-A | 48* |20 ag|ma ot 6" | 21.9 | 19.5 | 14.7 | 2%~ | 55 | 27" 2 | 490 | 10 | past arm assemoiy. Traffic Operdtions Divislon
Bolts
" SEE SHEET “TS-FD" FCOR ADDITIONAL DETAILS. TRAFF lc SIGNAL
1
™ Anchor bolt design develops the foundotion copocity given under SUPPmT STRUCTURES
Arm Foundation Design Laods. LONG MAST ARM ASSEMBLY
4 g?ul;\ﬂﬂg @Fomaoﬁonfoesign Loads are the allowoble moments and shears ot (SO TO 65 FT)
ate the bose of the structure,
(80 AND 100 MPH WIND ZONE)
Field Penetrometer readings ot a depth of approximotely 3 to 5 feet moy be
used to odjust shaft lengths, Sheet 3 of 5 LMA (3) -1 2
N~ " If rock is encountered, the Drilled Shoft shall extend a minimum of two " N N
2n e \Mosf Arm diamefers into solid rock. g;_)TxDOTu:::ﬁooo :‘m:“-srxr | m; Jom 105 ull:"m
430
w SECT ION D-D Decimol lengths in Design Table are to ollow interpotation for other 1 §429 [ 10 001 1-610, etc.
wuw — penetrometer values. Round to nearest foot for entry into Summary Table. st county SHEET WO,
ac WU WARRIS, etc. 78
31T
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]
L
®2
Ssu 80 MPH WIND CLAMP-ON ARM CONNECTION
> -
:.‘g I | amp-on ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. 5% " Dia.
'éft ArmoLc| o, D, D2 +hic (1 2)] s L, D, D, thk (12) A schao [ A F Bolts Pin Bolts
the T+, T+, in. in. in. 'se . in. in, in, '8€ pice Dig| '"'C Dio No.
Vi VIO 20 19.1 6.5 3.8 | .179 1°-9" 19.1 7.0 3.5 | .179 1’ -8" i i | i | i, in. =0
253 “oinoge hole 24 23.1 1.5 .3 | .179 1--10" | 230 7.5 3.5 | .19 1°-9" 3 216 | 10 2 ¥ 2
o= - 1 -° — | — 1
Rt A T 28 27,1 8.0 4.2 | .79 TTEE BT 8.0 | 3.5 | .179 1°-10" % com %" D
.‘-’i“ Y  threoded coupling 32 31,0 | 9.0 | a7 | .19 | 2 -i- 3.0 | 9.0 | 3.5 [ 179 2°-0" Most Arm Size | | Bolts | Pin Boits
Sgg : ‘“°§" “[;!"' 36 35.0 9.5 4.6 | 179 2 -4" 35.0 | 10.0 3.5 | .179 z - Y e e o
o . or 74" Dia . T OEET 5
§§b ¢ Pin bolt, O | Y threaded coupl ing 40 39.0 9.5 a1 . 239 2' 8 _ 39.0 9,5 3.5 | .239 2. 3_ i o oo T oim T pos
&,., pipe and hole S {ILSN Arm) 44 43,0 10.0 4.1 .239 2'-1 43.0 10.0 3.5 .239 2'-6 6.5 170 12 r 1 2
* N A z
&8 % Dio sch 80 & Arm 100 MPH WIND 7.5 |.179 |14 | e 1 2
Pi T
§SE ipe {Typ) Typ p—— ROUND ARMS POLYGONAL ARMS 8.0 ].179 |14 | & ! 2
.-o-ié (Typ} 7 Arm LC L 0, D2 THKQZJ . L, 0, D, ?hKGZ) - 9.0 .179 16 10 ll 2
way ¢ ft. rt. in. in. in. = Tt in, in, in, 9.5 |.179 |18 12 ' 3
253 Yo" thick SECTION E-E 1/ thick 20| 191 | 8.0 | 53 | 179 | 1 -8 | 191 | 8.0 | 3.5 | -1t | -1 9.5 |.233 |18 | 12 " Ya 3
..e,'; strap B stiffener R 24 3.1 9.0 | 5.8 | .18 | 1°-9° 23.1 9.0 | 3.5 | .179 1 -8 10.0 |.239 |18 | 12 1 Y 3
g§~ g";'fm . ; ’ 28 27,1 9,5 5.7 | .i719 1 -10" | 27.1 10.0 3.5 | .179 1" -9" 10.5 |.239 |18 | 12 1 Va 3
1 ,:qu;,.eg ¢ : | : Yo x Vo™ 32 31,0 9.5 5.2 | .239 IR 31.0 9.5 3.5 | .239 1°-10" 1.0 |.239 |18 12 A 3
g2 — 36 35.0 | 10.0 5.1 .239 2'-0" 35.0 | 10.0 3.5 | .239 IR 11.5 .239 18 12 1V Ya 3
§§E N E— : oo — g 40 39.0 10.5 S. 1 .239 2'-3" 39.0 11.0 3.5 . 239 2'-1"
%3; < 7 | BA7T 3 44 43,0 | 1.0 | 5.1 | .239 | 2 -8 43.0 | 1.5 | 4.0 | .239 2" -3"
. E
L] -
.Eg‘a - . w e | ' - § D1 = Arm Bose O.D. Thickness shown is minimum, thicker moteriols
olo o : ° Dz » Arm End 0.0. moy be used.
¥ gH R e D L1 = Shaft Length
g'é“ ) I_ L¢ = Clomp-on Arm Length
Sﬁg ] Ya
-EE: : : s thick
PN B
o5z %" Dia ! : : GENERAL NOTES!
s pin boits —g f,‘;’gcgc.:;?‘nﬂ‘f’” with Clomp-on details are used for the second arm on
§.'23 {Typ} Pole > f1at washers dual most arm assemblies or ILSN arm support. For
ELEVATION ond 2 lock woshers a clomp-on most arm, g moximum 1 /2" wide vertical
28.5 (Mast A ‘ slotted hole may be cut in the front clamp plote
xn i S,!."of oy #¢ = B5% Min to focilitate droinage during galvanizing. The slot
LGOI Poretrotlon shol | 'be centered behind the orm ond anall be o
& longer thon the orm diometer minus 1", For an IL
ﬁ CLAMP-ON CONNECTION arm, a | 2" diometer hole shall be cut in the front
= clomp plote for wire access., A matched hole shall
o be field drilled through the pole to provide wire
§ occess ofter aorm is oriented. Deburr both holes.
(-1
Where duplicate ports occur on o detail, welds
shown for port sholl apply to all similor perts on
: the detail.
B ' MA-2 - ‘ Pin bolts are regquired to prevent rototion of
1 Ui v )
12" Dia g a ¥," Dio ——/ clamp-on orms under design wind forces. Pin bolts
Threaded Threoded shall be ASTM A325 with threcds excluded from the
Coupl ing Coupling sheor plane. Pin bolt ond ¥ " diameter pipe shall
hove ¥ nid;agﬂﬁr rl'noles T‘o: Q '# "l ldmeef*er 'gal waan i'z;e'e_’d
cotter pin, Back clamp plate sha e furnished w
ARM COUPL ING DETAIL ILSN ARM COUPL ING DETAIL o ¥ diometer hole for eoch pin bolt. An % ° diameter
——ee e _ = = = = noele for each pin bolt shall be field driiled through
the pole ofter arm orientotions hove been approved
179" thickness is permissible by the Engineer.
for Tip Section
Min L
607 tMin)511° -0" (Mox IR
4 9"+ times female
r' Texas Deportment of Transportation
parmssible’rar s 1t o R S e
5 5 - " bio galv olt,
Tgnggad f.'l;ggf:n;iénjom* TacI}: weld nut to thread TRAFF lc SlGNAL
' H projection after moking
ol berode” une T otk o Gondies Staintess stesl bovas (or Conles e
e s vanizi i + + in “Asfro- -
morked ond shipped YTin Trem 945, “Galvanizing". Sy Brocker- o “Easy Bracket with LONG MAST ARM ASSEMBLY
CHCLLE L -2 ‘ 14" Dio Threaded Coupling (50 TO 65 FT)
ARM WELD DETAIL {80 AND 100 MPH WIND ZONE)
SLIP JOINT DETAIL (CLAMP-ON ARM) RACKET A Y
M (19) Longitudingl Seom Weld must be Sheet 4 of 5 LMA (4)-12
oriented within the lower 90*
of +h? signol or'!" () TxDOT November 2000 oo K ]cmm |m= Fom Ir.ucu
80% Min penetration . vitien = Teo - e
100% penetrotion within 6 +0m
e o of circumferential base welds. L] 6429 | 10 001 [-610, ate.
EB [:1}3} COumTY SHEET WD.
g: Q Wlsletc. 19
T3TD
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3%
585 Shipping Parts List Shipping Ports List
o 4 Ship each pole with the following ottoched: enlorged hond hole, pole cop, fixed orm connection Traoffic Signol Arms (Fixed Mount} (1 per pole)
130 bolts ond woshers, ond ony odditional hardware isted in the table, Ship each orm with |isted equipment ottoched Lumingire Arms (1 per 30’ pole)
§‘;§ Nomingl 30' Poles with Lumingire 24’ Poles with ILSN 19.50" (Single Most Arm) Nominal Type IV Arm {4 Signols) Noming! Arm Length Quontity
23 Arm See note above plus: one f{or See note above plus 20.25° (Duol Most Arml Arm 3 Brocket Assembly 8" Arm
LS Length two if [LSN ottoched) small one smoll hand hole  Poles with no Lumingire ond no ILSN Length ond 4 CGB Connectors
2§" haond hole, clamp-on simplex See note above fi. Designotion Guontity ILSN Arm (Mox. 2 per pole) Ship with
_§g§ Single Mast Arm 50 501V clomps, bolts ond woshers
§§; Lf ft. Designation Quontity Designation Quontity Designation Quont ity 55 551V Nomingl Arm Length Quontity
& 0 50 50L 505 50 60 601V 7" Arm
3 §§ 55 55L 555 55 65 651V 9 Arm
jat 60 60L 605 60
283 65 65L 655 65 Troffic Signol Arms (80 MPH Clomp-On Mount) (1 per pole) Ship eoch arm with listed equipment ottoched
wxy Dual Most Arm Type | Arm (1 Signal) Type 11 Arm (2 Signais) Type [11 Arm (3 Signals}
N Lf [Le Nominal | 2 CGB connector ond 1 clamp | 1 Brocket Assembly and 3 2 Brocket Assembly ond 4
ria ft. | ft. | Designation Quontity Designotion Quont ity Designation (uontity Arm w/boits ond woshers (6B connectors, and 1 clawmp €GB connectors, ond 1 clamp
B S0 | 20 5020L 50205 5020 Length w/bolts and woshers w/bolts ond woshers
EEE 24 50241 50245 5024 f1. Designation Ouontity Designotion Quontity Designation Quont ity
§§E 28 5028L 50285 5028 20 201-80
588 32 5032L 50325 5032 24 241-80 2411-80
§€§ 36 5036L 50365 5036 28 281-80 2811-80
253 40 5040L 50405 5040 32 3211-80 32111-80
e 1] 5044L 50445 5044 36 3611-80 36111-80
§§° 55 |20 5520L 55205 5520 40 40111-80
sag 24 5524L 55245 5524 44 44111-80
228% 28 5528L 55285 5528
;gg 32 5532L 55325 5532 Troffic Signol Arms {100 MPH Clomp-On Mount) (1 per pole) Ship each orm with listed equipment attoched
;,,: 36 5536L 55365 5536 Type | Arm (1 Signal) Type [l Arm {2 Signois) Type 111 Arm (3 Signals)
’E; 40 55401 55405 5540 Nominol | 2 CGB connector ond 1 clomp I Brocket Assembly and 3 2 Brocket Assembly ond 4
s - 44 55441 55445 5544 Arm w/bolts ond washers (GB connectors, ond 1 clomp CGB connectors, and 1 clomp
. 60 | 20 6020L 60205 6020
g 4| 6oL 60245 6024 ft. Designotion | Quontity Designotion | Quontity Designotion | Quantity
< 28 6028L 60285 6028 20 201-100
2 32 | 603 60325 6032 PL 241-100 2411-100
36 6036L 60365 6036 28 281-100 2811-100
40 6040L 60405 6040 32 3211-100 32111-100
44 6044L 60445 6044 36 3611-100 36511-100
65 | 20 6520L 65205 6520 40 40H11-100
24 6524L 65245 6524 44 44111-100
28 6528L 65285 6528
32 65321 65325 6532 Anchor Bolt Assemblies {1 per pole) Eoch onchor bolt ossembly consists of the following: Top
36 6536L 65365 6536 Anchor Anchor and bottom templates, 4 onchor bolts, 8 nuts, 8 flot
40 6540L $5405 6540 Bolt Bolt woshers and 4 nut anchor devices (type 2)
4 6544L 65445 6544 Diometer|  Length Guontity per Stondard Drawing "TS-FD".
2172° 5 -3 Templotes moy be removed for shipment.
Foundotion Summory Table ss
Locotion Avg. N No. |Drill Shaft nea Notes
[dent, Blow/ft. | Eoch | Length (feet) Abbrevigtions
48-A 15 Foundotions may be |isted seporately Lf» Fixed Arm Length
or grouped occording to Similority of location le=  Clamp-on Arm r"’“"fm?:,’fggm of Transpor Tatlon
ond type. Quontities ore for the Controctor's Length (44" Mox,)
information only, LONG MAST
ms  Decimal lengths in Design Table are to ollow
interpolotion for other penetrometer volues. ARM ASSEMBLY
Round to nearest foot for enfry into Summory
o PARTS LIST
LMA(5)-12
Sheet 5 of 5
E TX001 Woverber 2000 Jow % [exsome  Joms ron  Jemicu
i Total Drill Shoft Length e ) (L0 T R T
aZ T TS ]
3Tk |
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REFLECTOR UNIT SIZES FOR DELINEATORS
AND OBJECT MARKERS DELINEATORS D & OM DESCRIPTIVE CODES

MUMBER OF REFLECTORS
5 = Single

D = Double

COLOR OF REFLECTORS
W = Wnite

O Y = Yellow

:I:.g R * Red

REFLECTOR UNIT SIZE
1Vor 2

TYPE OF POST OR DEL INEATOR
we = Wing Cnonnel Post
YFLX = Yellow Filexible Post

me Yo WFLX = Wnite Flexible Post

T T T - 1 i T T T T T BRF +» Borrier Retlector [ B

TYPE OF MOUNT
GND = Embedded (drivable or set In concrete)
1-Size 2 reflector | 1-Size 1| reflector | 2-Size 2 reflector | 2-5ize 1 reflector CTB = Concrete Barrier Mount
unit unit units units GF1 or GF2 = Guard Fence Attochmant
SHEETING Yellow, White or Red Type B or C reflective sheeting SRF = Surfoce Mount
1. Size 1 ond 4 - Direct applied reflective sheeting for use on flexible SHEETING Yellow, Wnite or Red Type B or C Reflective Sheeting D{Fg:;g:“
post (fix}. Bl = Bi-Directional
NOTE - ) - . | tee) ¢ only. U ’ POST TYPE we YFLX, WFLX wC YFLX, WFLX BR - Bi-Directional with red on back
. Size ond - For use on wing chaonne wc) post only, Use gpprove
metal, plostic or fiberglass bockplate with 17764 mounting holes. MOUNT TYPE GND GND, SRF GND GND, SAF INSTL OM ASSM {OM=XX)  OIXXX) XXX (XX)

OBJECT MARKERS TYPE_OF OBJECT MARKER

1, 2, 3, or 4
Type 1 (OM-1) Type 2 (OM-2) Type 3 (OM-3) Type 4 (OM-4) MMBER OF REFLECTORS OR DIRECTION

3-Size 2 refiector units (Type 2 only)
OM-1 OM-2X% OM-2Y OoM-22 OM-3L OM-3R OM-3C OM-4

o

-
I

Ye
%
* "
s "

DEVICE v a7 4] e
. ;] : . DEVICE

No warranty of ony

4"

Ys "
Max
]
-
| |

4
12
12

ibility for the conversion

==
|
B

Act®,

e ]
=) -

)

[3

+1
TxDOT assumes no resmﬁ:

1-Size 3 refiector unit (Type 2 onlyl

3-Size 1 or 1-5ize 4 refiector unitisl {Type 2 only)
teft Side (Type 3 Object Marker only)

Right Side (Type 3 Object Marker only}

Centar (Type 3 Object Marker only)

TYPE OF POST

RC = wing Chonnel Post
WFLX = white Flexible Post
TWT = Thin Watled Tubing

TYPE OF MOUNT
GND « Embedded (drivoblae)
SRF = Surfoce Mount

WAS » Wedge Anchor Steel
WAP = Wedge Anchor Plastic

DIRECTION
1f Required

(oAl S8 4

127 12"

IIZ"I
N 7 N
e 2 ’s

Bl = Bi-Directional
3-Size | reflector

3-Size 2 reflector | 1-Size 3 reflector units DEPARTMENTAL MATERIAL SPECIFICATIONS

units unit or 1-size 4 refiector FLEXIBLE DELINEATOR & OBJECT MARKER POSTS | nuic_a400
(EMBEDDED & SURFACE MOUNT TYPES)

12

DEVICE

%
N
6"

/0.

The use of this stondord s governed by the "Texas Engineering Proc

is mode by TxDOT for ony purpose whotsoever.

of this stondord to other formots or for incorrect results or damoges resy.lﬂng from its use,

DISCLAIMER:

ki

_ . . Alternating acrylic black ond retroflective _ .
SHEETING Yeliow-Type an.or CFLShee'rlng Yellow - Type B or C Sheeting yellow - Type BFI. or CFL Sheeting Red -Type BFLor CnSheehnq SIGN FACE MATERIALS DMS-8300

POST TYPE TWT we we WFLX THT Ll DELINEATORS, OBJECT MARKERS AND BARRIER
MOUNT TYPE WAS, WAP GND GND GND, SRF WAS, WAP WAS, WAP REFLECTORS

BARRIER REFLECTORS (BRF) CHEVRONS ONE DIRECTION LARGE ARROW NOTE:

Delineator and object marker

GF1 GF2 cT8 substrates and sign substrates
I shall be 0.080" Aluninum sign
blank to conform to ASTM B-209
v Alioy 6061-T6 or approved
Rl DEVICE ive.
| % %A DEVICE alternative
Ak " ‘:'\7 - Traffic
S B —ak Satety
P 2 wi-8 wi-6 l Texas Department of Transportation are
Lx -
P

DEVICE Standard
DELINEATOR &

OMS-8600

. . 24"x 30" " " « " . “
18°% 24 : 30"x 36 36" x 48 48" x 24 60" x 30"
SIZE W x L} Liconventional) {Cog:eepsfilzoen)al (Expresswoy) | (Freeway) St RES L {Conventional) {(Expressway & Freewoy} OBJECT MARKER

1. Borrier reflectors shall meet the requirements MATERIAL

f 00. e . g P

AL MOUNTING HE IGHT 4’ -0" or 7'-0 7°-0 Only MOUNT ING HEIGHT 7°-0" DESCR I PT ION
2. Approved Borrier Reflectors ore listed on the

“Borrier Reflectors” Moterial Producer List 1. CHEVRON (W!1-B) signs and ONE DIRECTION LARGE ARROW (W1-6) Signs D & OM (1) 20

ot: www. txdot. gov. shall be instolled per Sign Mounting Detoils {(SMD} Stondard =

- NOTE Sheets and poid under [+em 644 (Smoll Roodside Sign Assemblies). fe doml -20.4gn ow TXOOT  exs TXOOT [ow TXOT | exe TXDOT
SHEETING Yellow, White, Red - " i 4 to 0 euit e T ] . D10t iiz00d prows e o pr—

3 A oy . en there is o need to increose conspicuity e Texas version o REViSioN: 1 1 S10.et0.
a8 USSRl Lt P g e S ) the ONE DIRECTION LARGE ARROW sign (W1-9T) moy be used insteod of 1009 315 un 0l ® 1610, etc
= NOTE dimension of 3 inches and minimum surface the ONE DIRECTION LARGE ARROW {W!-8) [ COMTY SHEET W,
B orea of 9 square inches, : 4-10 7-20 HOU RARRIS, etc. 8

204
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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
§8 GND GND SRF WAS WAP GF1 GF2
L ]
%5 () ') —— — O Lot Attached to
;g = post or block
£ — =T = — e I : TR
I ; Reflective |[ ]
e Refiective material *—I‘_‘Approx'} £ L
gég s material Y T = [T.T11.
: B A 7 10 e JENE
Qgg Ground H = 5% N F 11 °
i e Lune-\ ° — 12* 15 :.:, g; = | -;_
bel : b cle - —a 110
tae : o © . [y
80 [ - o E
&§° : 9 — 17"
H 8 Post o 30 i .
'g "g : C Post 27| 30 20
° '
e <
258 : N
28e : +
W= — - £
23 —* B
&, | . CONCRETE TRAFFIC BARRIER (CTHB)
. e = _ &
2§|. ,9;\ o Place Borrier Reflector
’§§ H 12" Dia. - 12° Dia. on top or on sidetst of
s H 4 CTh.
gs H 3.5 17=
E e : Base o |
H = o .
ggf Stub H \/ Q 36f Lz- {4
=23 B N
3]
L=
Qt EMBEDDED SURFACE MOUNT STEEL PLASTIC
&38| NOTES
b . NCTES
.'!%2 T Ezgfdggfig;n&ghgznséeéw%r 1. See "Flexible Delineator ongd Object Marker Posts”
E:,, Type 2 Object Morkers ond Material Producer List for approved devices.
'éng Delineators only. 2. Install per monufacturer’s recommendations. NOTE
§§§; 2, 1.12 Ibs/ft steel per ASTM A 3. Post length may vary to meet field conditions, 1. Install per monufacturer’s recommendations.
3852 1011 5% Gr. 50, or ASTM A499. 4. When using yellow delineators with flexible posts GENERAL NOTES
3 g to separate opposing direction of travel, such as 1. Place delineators on o section of roodway ot g consistent
3 2% ggn;gll':ésfz or medicn use, the flexible posts shall distance from the edge of povement.
2. Where o restriction prevents consistent plocement from the
TYPES 1,3, AND 4 OBJECT MARKERS CHEVRONS AND ONE DIRECTION DELINEATORS AND TYPE 2 povement edge, mg;gcgdzzeogf::g*ggsggigﬂoznrkers in line
AND CHEVRONS LARGE ARROW SIGN OBJECT MARKERS
3. When Type 2 object morkers and delineators are more than
8’ -0" from the edge of the pavement, it may not be possible
to maintain a height of approximotely 4°-0". If this is the
' case, place the obJect morker or delineotor os close to the
— desired height as possible,
D 4, Instoll all delinegtors, object maorkers ond barrier refiectors
t in occordonce with the monufacturer’s recommendation.
el 5. Barrier reflectors should be installed a minimun of 18 inches
4 cbove the edge of the povement surface.
[=]
% S 6. Diogonal stripes on Type 3 object morkers sholl slope down
‘ g - toword the intended travel lone,
Povement
: ° 2 surface XS 5' ;?f:”t;
7 - Pavement M A 7exas Department of Transportation Division
= Pavement surface - - Pa po Standard
surface i
Ground
Ground o~ Line OBJECT MARKER
Ground = Line 1
Line ! INSTALLATION
2'-0" to 8°-0" or I
NOTE in front of object |
noE T Rebeingnocked -y D & OM(2)-20
Mounting ot 4 feet to the bottom Chevrons 30" x 36" and larger shall be
of the chevron is permitted for mounted at @ height of 7 to the bottom FiLes  dom? -3, don oms TXDOT |culme[meNT IulllDOl
chevrons that will not exceed of the chevron., Chevron sign and ONE ©1xp01  August 2004 oowt [sect 08 HiGHaLY
o o height of 6°-6" to the top of DIRECTION LARGE ARROW sign (W1-9T)sholl See general notes |, 2 and 3, REVISIONS 429 | 10 o0l 1-610, atc.
,“_“:,’ the chevron (sizes 24" x 30" and be. instal Ieg per SMD stondard sheets ond 10-09 3-15 oISt COuNTY SHEET MO,
ao smal ler) paid under item 644, 4-10 7-20 WOU mls"fc_ 2
208
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MINIMUM WARNING DEVICES AT CURVES
WITH ADVISORY SPEEDS

Amount by which

® RPMs and One Direction ® RPMs ond Chevrons; or
LorQe Arrow sign ®

15 MPH & 20 MPH

€§ Advisory Speed Curve Advisory Speed

33 is less than Turn Curve

,,g Posted Speed {30 MPH or less) (35 MPH or more)
-

5 g3] 5 WPH & 10 WP ® RPMs ® RPMs

b+

28

RPMs ond One Direction Large
Arrow sign where geometric
conditions or roodside
obsgtocles prevent the
instaliotion of chevrons.

25 MPH & more ® RPMs and Chevrons; or ® RPMs ond Chevrons

@ RPMs and One Direction
Large Arrow sign where
geometric conditions or
roodside obstacles prevent
the installation of
chevrons

TxDOT ossumes no responsibility

SUGGESTED SPACING FOR DELINEATORS
ON HORIZONTAL CURVES

DELINEATOR AND OBJECT MARKER APPLICATION

AND SPACING

ONE DIRECTION
LARGE ARROW
SIGN

gurve Spacing

governed by the “Texos Engineering Proctice Act".

purpose whotsoever,

of this stondord to other formots or for incorrect results or damoges resulting from 1+s use.

bl
133
8
B+
T
w3
3
£
w2
-]
588
efE
a2 Extension of the
5 = centerline of the

tangent section of
approach lane

Curve del ineator approach and deporture
spacing shoutd include 3 delineators
spaced at 2A. This spacing should be
used during design preparation or when
the degree of curve s known,

Rai |

DELINEATOR AND CHEVRON
CONDITION REQUIRED TREATMENT MINIMUM SPACING
SPACING
WHEN DEGREE OF CURVE OR RADIUS IS KNOWN Frwy. /Exp. Tongent RPMs See PM-series and FPM-series
staondard sheets
FEET N -
Degree ) ] - Chevron Frwy. /Exp. Curve Single delineators on right side See delineator spacing table
of [Rodius |Spocing  Seacing Spacing 100 feet on r tangents
Curve of n . in Single delineators on ot ieost one ane v
Curve Curve [S$traoightoway Curve Frwy/Exp. Ramp side of ramp (shoutd be on outside Use delineator spocing table for
of curves) (see Detoil 3 on D&OM{4)) | ramp curves ("straightwoy spocing”
A 2A B does not apply to romp curves)
1 5730 225 450 — - - -
2 2865 160 320 Acceleration/Deceleration Double delineotors (see Detail 3 100 feet (See Detail 3 on D & OM (4))
Lane on DROM{(4))
3 1910 130 260 200
4 1433 110 220 160 Truck Escape Romp Single red delineotors on both sides | 50 feet
5 1146 100 1
e 0 a0 f:g 160 Bi-Directional Delineotors when
60 . . undivided with one lane each
7 819 85 170 160 :;r"gg:*z?;r"d‘:;::: or direction Equal spacing (100°max} but
B8 716 75 150 160 Beom Guord Fence Single Delineators when multiple not less than 3 delineators
9 637 75 150 120 tanes each direction
10 573 10 140 120
1" 521 65 130 120 Concrete Traffic Barrier (CTB) | Barrier reflectors matching . .
12 378 60 120 120 or Steel Traffic Borrier the color of the edge line Equal spacing 100" max
13 441 60 120 §20 . .
. Reflectors matching the color Every 5th coble borrier post (up to
14 409 55 110 80 Cable Barrier of the edge line 100° mox)
15 382 55 110 80
16 358 55 110 80 Divided highway - Object marker on gequire: rgflecfive Shge;&n?v?x?vided
manufacturer per or
19 302 50 100 80 CGuard Rail Terminus/Impoact approach end ayType 3 Object ﬂgrker (OM-3) in
23 249 40 80 80 Head Undivided 2-lone highways - front of the terminal end
29 198 35 70 a0 Object morker on approoch ond
3} on (6)
38 T 30 <o 20 departure end See D & OM (5) ond D & OM
57 101 20 40 40 Bridges with no Approach Type 3 Object Morker (OM-3)

ot end of railt ond 3 single
delineators approaching rail

See D & OMI(5)

Reduced Width Approoches to
Bridge Rail

Type 2 and Type 3 Object
Morkers (OM-3) ond 3 single
del ineators approaching bridge

Requires reflective sheeting
provided by manufacturer per
D& OM (VIA) or o Type 3 Object
Morker (OM-3) in front of the
terminal end

See D & OM (5}

Culverts without MBGF

Type 2 Object Morkers

See Detail 2 on D & OM(4)

Crossovers Double yellow delineators and RPMs See Detoil 1 on D & OM {4)
Pavement Narrowing Single delineators adjacent
NOTE DELINEATOR AND CHEVRON tlone merge}) on to affected lane for full 100 feat
ONE DIRECTION LARGE ARROW (W1-6) sign SPACING Freeways/Expresswoy length of transition
should be locoted ot opproximotely aond
Berbendiculor to the ceremsion of the WHEN DEGREE OF CURVE OR RADIUS IS NOT KNOWN NOTES
centeriine of the tongent section of _ i . Chevron
approach lane, Advisory| Spocing| Spacing Spocing 1. Unless indicoted otherwise, the delineotor or borrier reflector color shall conform
Speed n ot _':+ in to the color of the povement edge |ine on the side of the rood where the delineotors
(MPH) Curve raightaway or barrier reflectors ore ploced.
SUGGESTED SPACING FOR CHEVRONS Curve
ON HORIZONTAL CURVES = 1;0 22;: 2:0 2. Barrier reflectors moy be used to replace required delineators.
60 ) 220 160 3. Single red delineators may be mounted on the back side of delineator posts for wrong
Point of way driver applications
curvature Point of 55 100 200 160 - —
ronoens N T 160 =t 2
Texas Department of Transportation n
20 70 140 120 4 e oo Standard
35 60 120 120
30 55 110 80 LEGEND DEL INEATOR &
25 50 100 80
20 40 80 80 é Bi-directional OBJECT MARKER
15 35 70 40 Detineator PLACEMENT DETAILS
If the degree of curve is not known, SQ Del inector
del ineator spocing may be determined
based on the Advisory Speed of the A | Sign D & 0M(3)“20
NOTE curve, Use the delineotor curve spacing ¢ Ther  gond-20.0gn onr TXDOT | exs TXDOT [ow TXDOT [ exs THDOT
At legst one chevron poir is installed for each Adgvisory Speed (MPH). ©TxD0T _ August 2004 CouT | secr Jos HiGHmaT
e beyond the point of tongent in tongent REVLS1ONS 6429 | 10 001 1-610,&tc,
.I-_H:‘.II section, 3-15 8-15 prar CoumTy SHEET WO,
35 &-1% 20 U HARRIS, etc, 5
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NOTE:

CONTROL BOX/
BATTERY STORAGE

RADAR DEVICE

- SEE PLAN LAYOUTS FOR LED CHEVRON SIGN DISTANCES

13 WATT SOLAR

@ POWER PANEL

26 WATT SOLAR POWER

E

26 WATT SOLAR POWER

T

SWE | panEL PANEL
PROPOSED :36°x36"} @ @
LEAD CURVE (RIGHT)
W1-2R) SICN
LED CHEVRON LED CHEVRON LED CHEVRON
(W1-8R) SIGN ) (W1-8R) SIGN . W1 -BRY SIGN
(24"x30%) (24x30") (24"x30°)
T - -T
PROPOSED ADVISORY SPEED
PLAQUE (W13-1P) (24°x24")
z z z z
5 = SMALL ROAD SIGN = SMALL ROAD SIGN = SMALL ROAD SIGN
: SUPBAM SUPEAM SUPSAM
- . TY108WG (11 SA (F) s TY 10BWG (1)$A (P) s TY10BWG (1) SA(P)
7Yy 7Ty Yy 7T TITTT

FOR CONTRACTOR'S INFORMATION ONLY

V% i
W LleensEY.

RS E N

;.-'2-

A

\\i‘&'ﬁ'NAL e .

/\ REVISED BY HOUSTON DISTRICT
5-24-2016

TEXAS DEPARTMENT OF TRANSPORTATION
HOUSTON DISTRICT

2015 TxDOT

SOLAR POWER LED CHEVRON
SIGN DETAIL

SCALE BT, | STATE PROJECT MO HIGHWAY
N.T.S. t"6“& TEXASIRMC 6422-10-001]1-610,81c.
REVISIONS [ 3TAIE. COUNTY JeowTRoL[secT (ou] Jo8 | 54T

HOU HARRIS, efc.|6429 10 i 84




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

END LEGEND
ROAD WORK Shonnelizing ez |Type 3 Barricade @@ |[Chonnelizing Devices
evices
c20-2 . Truck Mounted
§.§ 48" X 24° (see note 2) A Dm Heavy Work Vehicle [P |attenuator (TMA}
W | fSee note 2)A | | Trailer Mounted Portoble Chongeable
o9 | \ - Flashing Arrow Boord Message Sign (PCMS)
Fal
i8¢ 48~ x 48" END ! 2 |[sion <o |irarric Fiow
— ] .
Lt ! Frogs  TVRL 4 ROAD WORK
BEe aloes 3§ Chonne izing | [N [ Qo [Frogger
evices .
g5 2 {See note 2) A G20-2
2-g | | 48" x 24" | .
,_,_’!"& 0 0 sle | e \. {See note 214k - I l D::l‘l:bﬂe ng;:;?:g"g:i“‘“ winimm | ated
=2 | 'é & i 4... Jre | H ] Ps?:e%a Formulal  Taper Lengtha chonne! 1zing s:ﬂ‘cﬂ‘ﬂm lonarrudinal
<o 3 | 3 - F:'N (Flags- 3 ' % * % Devices ayn Buffer Spoce
o= o =| so=0o 2 10 [ e | 12 on on o 8"
§§§ See note 1) T8 0 0 é §“§§ see et 1 ‘é 4 : 0"2"0"“ riser] Topor Tengens [PT7e7e"
gt { 5 | 8¢ 5l N | L 5 | 30 2| 150°| 165°] 180°] 30 60" | 120° 90"
Co <|™ 8303 8ls 3 3 5 - 35 L« ;"g 205° | 225’ | 245°] 35 70" | 160 120°
2. | R P ki olz 3 I 3 ga82 | 40 2657] 295°| 320°| 40" 80° | 240° 155"
“5 | L s ] B : a5 450°] 495° | 540°] 45° 90" | 320° 195°
_Egb . g 5[« 83a5 S 500°| 550°| 600°| 50° | 100° | 400 240°
2oe - | 3 N [ b | 55 | .ws [5507[ 605°] 6607 55° | 110- | 500" 295"
223 ; 5 » : 0 500°| 660°| 720°| 60° | 120° | 600 350"
A | @ @ | . | 65 650°| 715°| 780°| 65° | t30° | 700° 410
T8l cnomnerizing tlg . : 70 700°| 770°] 840°| 70° | 140" | 800 475"
Eg" Pona e 21A 5[3 - 5| 1neerive || T3 750°| 825'} 900°] 75" | 150" | 900’ 540°
E...E = ! ‘é ] ! of venicle | ¥ Conventional Roads Only
3%8 3 ?| tSee Note 3) | % Taper lengths have been rounded off.
o . a 'H [
‘GE; ghm?m”zingbe | ) 3 Wt:;: vehi?les ?_ |'t‘1?n.- l L=aLength of Taper(FT) WsWidth of Offset(FT) S=Posted Speed{(MPH)
evices may - o other equipmen .
ﬁgn omitted if the é P § neczsaary Ior the \ —1 pt
+ work oreg is o work operation, such
2 § minimum of 30° x @ as trucks, movectle 5 TYPICAL USAGE
°§~. from the nearest === HE f crones, ete., sholl 4 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
gb‘_ traveled way.,— s Shadow Vehicle g ;:gg:gég g:g‘:s 'o";, DURAT [ON STATIONARY | TERM STATIONARY STAT[ONARY
-3 ; © with TWA ond, lones of traffic by o + | ' Vi
’é-g‘é Shodow Vehicle g rototinge o Y chonnelizotion g 5.
-Fd with TMA and hign % . flashing, evices at a imes. = T
5'!; intensity rotating, %E :: osci| :nfing or v l GENERAL _NOTES
oa floshing, = ¥ strobe lights, . X | 1. Flogs ottoched to signs where shown are REQUIRED.
%53 oscillating g iSee notes 4 & 5) Shados Jenicig S 2, All troffic control devices illustroted ore REGUIRED, except those
Esgﬁ or strobe 1ights. L :;gh infeg:?+ denoted with the triangle symbol moy be omitted when stated elsewhere
143 {See notes 4 & 5} rototing, noﬁn:ng, | in the plons, or for routine maintenance work, when opproved by the
¥ e - oscilloting or - Engineer,
‘:’.-EE | L 2 § o strobe 1ights, | 3. Inoctive work vehicles or other equipment should be porked neor the
n @ (See notes 4 & 5) X right-of-woy |ine and not parked on the paved shoulder,
s %6 - l o —— 4, A Shodow Vehicle with o TMA should be used anytime it con be positioned
5|8 | 30 to 100 feet in advonce of the area of crew exposure without odversely
| v | | I : offecting the performonce or quolity of the work., |f workers ore no
‘é ] o | longer present but rood or work conditions require the troffic control
ol® . to remain in ploce, Type } Borricodes or other chonnelizing devices
i aly s | —F | | moy be substituted for the Shodow Vehicle ond TMA,
x|+ | ° o X 5. Additional Shadow Vehicles with TMAs may be positioned off the poved
w |» " — | surface, next to those shown in order to protect wider work spoces.
Channelizing | o L N [ > | . - 6. See TCP{5-1}for shoulder work on divided highways, expressways ond
Devices —_— 8 | 0 freeways, . .
+ ) = -~ I 7. CW21-5 "SHOULDER WORK" signs moy be used in ploce of (W20-1D
(See note 2) 4 » L .
| 3 3 | “ROAD WORK AHEAD® signs for shoulder work on conventional
£
END v | - é Channelizing | . | roodways.
ROAD WORK %o Devices 2 .
bt (See note 2) A o ‘é |
Y | L 620-2 ‘é N |
3 8 4g~ x 24~ [ b e .
0 0 § (See note 2 gld \ é n |
L .
é I W | 5 5 I 2
bl g alo I
o L -
e w| O
| i L | & I ] Traffic
Chonnelizing ) : x . ia osewr;t’l::s
CN20-10 Devices Texas Department of Transportation
| 48" x 48" (See note 2)A | F | L P p Standard
(F lags- !
seeiotes 1w yd TRAFF [C_CONTROL PLAN
END L L
OAD WO CONVENTIONAL ROAD
ROAD WORK
Gz0-2 SHOULDER WORK
48" X 24~
1See note 21 A cH20-10
TCP (1-1a) TCP (1-1b) TCP (1-1¢) oo TCP(1-1)-18
see notes 1 & 7 See notes ¥ & 7) FIE tepl-1-18, dgn oms feus fom fexe
Tx00T Decenber 1985 cont [sect 08 HIGHEAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOQULDER WORK VEHICLES ON SHOULDER Ontor__ becen . Eoer
“ = — 294 498 §429 |10 00 I-610, e%¢.
E;I Conventionol Roods Conventional Roods Conventional Raads 895 2-12 DIt counTy SHEET MO.
== 1-97  2-18 HOU HARRIS, etc. 85
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Worning Sign Sequence END LEGEND
é2ﬂ202:56z703|rechm / ROAD WORK ezzza|Type 3 Borricode B ® JlChonnelizing Devices
+
620-2 D [neavy work venicie | @8 |i%vanuator  chuas
»g 0 | 4} 48" X 24" CW3-4
58 % o 48 X 48 Trailer Mounted Portoble Changeable
. R1-2 S+ & {See note 2'4A Flashing Arrow Boord Message Sign (PCMS)
o8 2" Kty 5°9%
»¢ | §3 g PTROEPS‘;%E’D e [Sign Q: Traffic Flow
© . un 48" % 48°
§E§ o g -¥T (F logs- O\ Flog ‘l() F logger
gre ONCOMING - I 238 See note 1) e =
b ini Suggested Mo
1p TRAFFIC | A cw20-7 IPonaa . Desiroble Soocing of | Mim | sooestes |stopoing
! 2 ormulal Toper Lengths Chomnelizing * Longi tuainal | Signt
s 2;'2:"35" ’ I ¢ 48" X 59;“ * % Devices 5“‘331"" Butrer Spoce DTstonce
P - 1o | 1 | 12 On on 8"
6z 8 15ee, note 3 wie-2p END Jortae A I P L
o -
* } 30 150'] 165 180° 0 4 1 g g O
§a3 * 2 24- % 18" ROAD WORK VISz 50‘ 65' 80’ 3 _ 50' 2‘0r 90' 200'
tae - {See note 2) A 35 |- 60 205°| 225 | 245 35 70 160 120 250
§8.. 3 E:E","; age 40 265°| 295°] 3207 40’ 80° | 240’ 155° 305°
°8 Channelizing devices Except in 45 450’ 495°| 540 45° 90’ 320' 195° 360°
2. separgte work spoce er’r‘ergmci“' 50 500°| 550°| 600°] S0* 100° 400" 240" 425’
gg from traveled woy——— flagger stotions 55 | .ws [550°]605-[ 60| S5* | 110” | s00° 295° 495°
Ea2d A J 60 600'| 660°| 720°| 60" | 120° | 600 350° 570"
2°e at nignt 65 650°] 715'} 780’ 65 | 130° | 700° 410’ 645
o232 ] 70 T00'| 770°| 840" T0° 140" 800" 475 730"
g-L 8 75 750°1 825°] 900'] 75" | 150’ | @00’ 540 820
r‘:§ : # Conventional Roads Only
oL X ¥¥ Toper lengths have been rounded off.
"§§ = LeLength of Taper (FT} WsWidth of Offset(FT} S=Posted Speed(MPH)
» S e e e
Bes TYPICAL USAGE
§€§ MOBILE SHORT SHORT TERM [NTERMEDIATE LONG TERM
‘638 | | —— Shadow Vehicle with DURAT ION STATIONARY | TERM STATIONARY STATIONARY
§3 TMA ond high [ntensity ' i
2: roﬂi:l'lr :ng, flashing, ®
o — osc ating or atrobe
>.§ lights. (See notes 5 & &) 8 GENERAL_NOTES
vgs 3 1. Flogs ottoched to signs where shown ore REQUIRED.
gs e x 2. All troffic control devices illustrated aore REQUIRED, except those denoted with the
-E a @ Shadow Vehicle 2; 5 triongle symbol moy be omitted when stated elsewhere in the plons, or for routine
Nt | with TMA and hi L = mointenance work, when opproved by the Engineer.
080 iﬂan?'*)’ rotating, 3. The Cw3-4 "BE PREPARED TO STOP" sign may be installed after the CW20-4D “ONE LANE
-tk . flashing, | ROAD AHEAD" sign, but proper sign spocing shall be mointained.
:E‘D | - 8.’—°;»'r.'—3;;"?agma 4. Sign spocing may be increased or on additional CW20-1D "ROAD WORK AKEAD® sign moy be
5 g . AR or Strobe lighta. | . used If odvonce worning aheod of the flogger or R1-2 “YIELD® slgn Is less thon 1300 feet.
- g - g 3§ [ 5. A Shadow Vehicle with a TMA should be used anytime it con be positioned 30 to 100 feet
;5 4 ) ] = o0 in gdvonce of the area of crew e&xposure without odversely offecting the performonce or
Spee | ° o '8';. L CW20-7 quality of the work, |f workers are no longer present but rood or work conditions require
<E-f wicgo 48" X 48" the troffic control to remain in place, Type 3 Barricodes or other chonnelizing devices
g g* )" RI1-2 L o moy be substituted for the Shodow Vehicle ond TMA,
& % | N QX2 "X e 6. Additional Shadow Vehicles with TWAs may be positioned off the paved surfoce, next to
w those shown in order to protect wider work spoces.
| o | T o Except 1n " g T
ONCOMING J4g-“% g emergencies, . +.65 CW16-2pP 7. R1-2 “YIELD® sign fraffic control moy be used on projects with opprooches thot have
TRAFFIC [iSee note &) f'!.o??e;es'rofions | £ §m§ 24 x 18° odequote sight Oistonce. For projects in urbon oreos, work spaces should be no longer
. ?l?unincl*ed . z|¥ga {See note 21 A thon one half city block. In rurdl areds on roodwoys with less than 2000 ADT, work
l ot night a5, spoces should be no longer thon 400 feet,
Oﬂlo 2 ggo 8, R1-2 "YIELD" sign with RI-20P "TO ONCOMING TRAFFIC® ploque shall be ploced on a support
| | » =-a-}- O at a 7 foot minimum mounting height.
e —] .
2 = PREPARED TCP (1-20)
] a— 10 STOP 9. Floggers shoutd use two-woy rodios or other methods of communicotion to control troffic.
| cws-4 10, Length of work spoce should be bosed on the obility of floggers to communicate,
x ) 48" X 48 11. If the work space is located neor a horizontal or vertical curve, the buffer distances
ggé ;‘; P | » (See rote 2) A should be increased in order to mointain odequate stopping sight distonce to the flogger
| ond o queue of stopped vehicles (see table abovel,
0 G 12. Chonnelizing devices on the center-line moy be omitted when a pilot car is leading
e — traffic ond appraved by the Engineer,
13, Flogoers should use 24" STOP/SLOW poddles to contral troffic. Flogs should be
| Iimited fo emergency situations.
- Traffic
I = END g O%Oh!‘asfllﬂﬂ
an
CW20-4D ROAD WORK I Texas Department of Transporiation Standard
43" X 48" G20-2
| 48* x 24" TRAFFIC CONTROL PLAN
TCP (1-2q)
CW20-1D TCP (1-2b)
ONE LANE TWO-WAY Frogs-” TCP(1-2)-18
L S‘:éol?\g;e 1) PG tepl-2-18, 0gn ™ Jews Jomi [ex:
CONTROL WITH YIELD SIGNS ONE_LANE_TWO-WAY et
" REV(S10MS 6429 | 10 o0 [-610, stc.
v . : :
gg' (Less than 2000 ADT - See note 7} CONTROL WITH FLAGGERS o e et o war e
ou 1-97_ 2-19 HOU HARRIS, tc. 86
REY-E|




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

CwWzo-1D
[ /5 N cw20-10 S LEGEND
70 sTOP érlms- —zzz2|Type 3 Borricode B8 |Chonnelizing Devices
ee note 1)
28 - A ) (I3 [#eavy work venicie @) {15yck Mounted
- - .
5% cu20- 10 48" X 48°A 48" x 48"A Y, @ Traiter Mounted @ Portable Changeable
- x - t i A i
§§6 !r?lagsfa For either TCP(1-3a) or TCP(1-3b} B cshing Arrow Boord Mossoge STon [POMS)
e Si Traffic FI
Egg See note 1) 0'@ USE ONLY WHEN FLAGGERS ﬂ ign C:I roffic Flow
+w
o5~ CONTROL TRAFFIC . L O\ Flag u-o F tagger
zvg tSee Notes 2 & 3) *® \9 END
2k .;"’ ROAD WORK I I WinTmum | Suggested Moximm
2 Dasirabie Spacing of Minimm | o oestea
62 CW1-4R Cwi -4R G20-2 Posted] Formuin Topar Lengtha Chonnel izt Sion ugge
D= - " - - zing L itudinagl
P 48" X 48- 48" % 48 48" X 24 Sn;ed * % Davices Seocing Bgf;g.: .sg.
-:,;gg XX 5 rs-tp XX . o faat0f faatorrest] Teoer | Tonpent | Fetonce °
&e. cor3-1p o § END 24% % 24" MPH e® 30 2} 150°) 165"} 180° 30’ 60° 120° a0’
o8 cHs e . Sy 3 ROAD WORK {See note 2) A 35 |~ s=-[2057[ 2257 2457| 35" | 7o' | 60" 120°
se (See note 2) A x' [ ] § ™ 40 265°| 295°| 320’ 40 80° 240’ 155°
;55 | - I 239-3 . Y 45 450°'| 495°'| 540’ 45° 90’ 320’ 195°
'?38-: ° = & ON{\r Wl -6aT 50 500°| 550°| 600’ 50° 100’ 400° 240’
"'§§ H K 5 véc\, 36" X 36" 55 L-ws | 230°| 605°'| 660"} S5 110° 500° 295°
§-’-‘3 g .. Shadow Vehicle with 5 A 60 600°| 660'{ 720" 60" 120° 600’ 350°
H TMA ond high intensity 65 6507 T15°| 780°] 65’ 130° 700° 410°
o+ \d rototing, flashing g o
£§§ 1 oscillot'inq or Strabe oc § 70 T00°| 770'| 840* 70° 140° 800° 475°
‘-§§ @ lights, {See notes 2 & 6) A B 75 150" ] 825°] 900° 75° 150’ 900’ 540°
pet o -gaT x ¥ Conventional Roods Only
§§b 367 x 36" . . K] %% Toper lemgths hove been rounded off.
su— _l g?z::’:;ggsﬁ:‘;g:: o~ L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
ESE 1 ¥3 N lone (See note 5) ——— | -
- i *ls
:gg )} —1 ] J TYPICAL USAGE
ug 2 o [ ] . Ir:] e MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
E P = ,0 L DURATICN STATIONARY | TERM STATIONARY | STATIONARY
3 v "2
&
:§‘5 CW1-4R
0w o 48" X 48" CWI1-dL
=R
e XX . ag* x 48- GENERAL NOTES
Bng 5213;1;4_ MPH S § xx o 1. Flags ottoched to signs where shown ore REQUIRED.
Eﬂgu {See note 21 A 2 c & oW3-1p ol 2. AlN troffic control devices illustroted ore REQUIRED, except those denoted
!: 4 3 * 24~ % 24 MPH mlg & with the triongle symbol moy be omitted when stoted elsewhere in the plons,
Sg0m 5 (See note 21z v or for routine maintenonce work, when opproved by the Engineer.
<£s: e = K 3. Flogger control should NOT be used unless roadway conditions or heavy
o g Shadow Vehicle with————" = traffic volume require odditional emphosis to sofely control traffic.
s =% TMA and high intensity —Shadow Yehicle with, Agditional floggers moy be positioned in odvonce of troffic queues to
;:;9“:2,'“;|g:n;2gabe Iﬁoﬂggh'??aémﬁgs'” alert traffic to reduce speed.
i i " " 4, DO NOT PASS, PASS WITH CARE ond construction regulotory speed
lights, {Ses notes 6 & 7) ‘,’?g;.};f'}ggg o otrete zone signs moy be Installed downstream of the ROAD WORX AKEAD signs.
i 5. When the work zone is made up of several work spoces, chonnelizing devices
. should be ploced laterally across the closed lone to re-emphosize ¢losure.
- Laferglly placed chamnelizing devices shou!d be repeated every 500 to 1000
< o feet in urbon oreos ond every 1/4 to 1/2 mile in rurol oreas.
6. A Shodow Yehicle with o TMA should be used anytime it con be positioned
oW1 -4L cwl-sor i} 30 to 100 feet in odvonce of the orea of crew exposure without
48" X 48" 36" X 36 A TW1 -6aT odversely affecting the performonce or quol ity of the work. If
{See note 2) 36 xaas' workers ore no longer present but rood or work conditions require the
xx 7S = iSee note 214 troffic control to remain in ploce, Type 3 Borricodes or other chonnelizing
0. . devices moy be substituted for the Shodow Vehicle ond TMA.
C\\'13-1P L) E CW1 -6oT * ¢ ~ 7. Additional Shodow Vehicles with TMAS may be positioned off the paved
tzsqee xnozft A 36" x 36" - BO“_._ = surfoce, next to those shown in order to protect wider work spaces.
(See note 214 ¥ l. N 8. Where troffic is directed over o yeltow centerline, chonnetizing devices
- oW1 -dL o n which seporate two-way troffic should be spoced on topers ot 207, or 15°
o /‘ 48" X 48" - t CW1 -4L if posted speed ore 35 mph or slower, ond for tongent sections, at 1/25
- L > 48" X 48" where S is the speed in mph, This tighter device spacing s intended for the
xx oreo of conflicting morkings not the entire work zone,
L CWt3-1P o —
o 24" x 24" - MPH JCW13-1P 5 Trafflc
el (See note 214 . 24" x 24 Oparations
A g Q & {See note 2)A l Texas Department of Transportation Standond
36" X 36" 3
{See note 214 2 Flau(!ur
— o TRAFFIC CONTROL PLAN
= _ W . TRAFFIC SHIFTS ON
G20-2 20-1D 48" x 24"
B0F 20 (ROALWORK R TWO LANE ROADS
TCP {1 '30) See note 1) TCP {1 ‘3b) See note 11}
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(1-3)-18
Fles  topl-3-18.0gn i Jens Jom fems
ONE LANE CLOSED ONE LANE CLOSED ©s001__ Decerber (985 | cout Juccr] _sn i
o8 - B Revisions 6429 | 10 o0 1-610, etc,
-94 4~ L
Eil ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW b5 218 sy vt
1-97 213 HOU Mlslefc. 87
Llad ]
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LEGEN

== |Type 3 Borricade

[(IID |veovy work venicte

@ Troiler Mounted

[~

Cnaonnelizing Devices

Truck Mounted
Attenugtor (TMA)

Portable Chongecble
Message Sign (PCMS)

Troffic Flow

END

ROAD WORK
a—"" G20-2

48" X 24~

Floshing Arrow Boord
o= [5ign

END O\ [Fioo

ROAD WORK — —
1 1 H . .
620-2 I I Desiroble fae st St Vinimm sted
487 x 247 Fosted|Formulol  Toper tengths Channelizing SN . |Longi tugina)
s“;'“ ¥* ¥ Davices So?iiﬂo Buf fer Spoce

o ] 1 ] 2| ona | ona ~B"
ortsetortsetlorraet] Taper | Tangent |0131OCe

30 2| 150°[ 65| 180°] 30’ 60" | 120° %0°
35 WS 12057 | 225' | 245'| 35 70° | 160° 120"
20 265°| 295°) 320°] 40" 80° | 240 155°
a5 450°| 495'| 540°| 45 90" | 320" 195
50 500°] 550°] 600°] 50° | 100° | 400° 240°
55 550°| 605°'| 660°] 55° | 110° | 500° 295"
60 600°| 660°| 720°'] 60° | 120° | 600 350
65 650°] 715°'] 780°] ©5° | 130° | 700° a10°
L s -an 70 700°| 770°| 840'] 70" | 140° | 800" 475"
48" X 48" 75 750°] 825°] 900°] 75° | 150° | 900" 540°

See note 1}

8
8
3
5
‘é a
R
:

F logger

5 ENED D

No worronty of any

y for the conversion

Shoul der

x for 50 mph or less
3x for over 50 mph

Approx. A

Shoulder
Shou t der

[+~—100’

=

B
-
[]
®
wr

36" X 36"

TxDOT ossumes NO responsibilit
results or domoges resulting from [+s vae.

[ ]
L]
L. CW1-6aT

lazz L
T Min,

200’
APprox.

xx Cwi3-1P % Conventionol Roods Onty
-
24" X 24° %t Toper lengths have been rounded off,

_ MPH
{See note 21 A LeLength of Taoper (FT) W=Width of Offset(FT] S=Posted Speed(MPH)

TMA ond high Tntensity
rototing, flashing,
oscillating or strobe
ITghts, (See notes 4 & 5)

30°
i
Work Spoce

Shodow Vehicte with ‘

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STAT IONARY

v 4

tSee note T)

0
in.
Work Space

3
M

Shodow Yehicle with
© TMA and high intensity
rotating, flashing,
‘ oscillating or strobe
1ights. (See notes 4 & §5)

GENERAL NOTES

1. Flogs attoched to signs where shown are REQUIRED.

2. ANl troffic control devices illustroted ore REQUIRED, except those denoted
with the triongle symbol may be omitted when stoted etsewhere in the plons,
or for routine maintenonce work, when approved by the Engineer.

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

4, A Shadow Vehicle with o TMA should be used onytime it con be poaitioned
30 to 100 feet in odvonce of the oreq of crew exposure without odversely

. offecting the performonce or quality of the work. If workers ore no longer

c present but rood or work conditions require the troffic control to remain in

> C’lll-eo'l' . place, Type 3 Borricodes or other chonnelizing devices moy be substituted

| 36" X 36 for the Shodow Venicle ond TWA,
(See note 214 5. Additional Shodow Vehicles with TMAs moy be positioned off the poved
surfoce, naxt to those shown in order to protect wider work spaces.

. ICP_(1-49)

6. If this TCP is used for o left lone closure , CW20-5TL "LEFT LANE CLOSED”
signs shall be used and chownelizing davices shal) be ploced on the

CW1-4L centeriine where needed to protect the work space from opposing traffic with

48" X 48" the orrow ponel ploced in the closed lane near the end of the marging toper.

o xx CWI3-1P TCP _¢1-4p)
MpH [24" x 24 7. Where troffic is directed over o yellow centerline, channelizing devices
iSee note 2)4 which seporate two-way troffic should be spoced on topers at 20' or 15’
if posted speeds are 35 mph or slower, ond for tongent sections, ot 1/25
4 where S is the speed in mph. This tighter device spocing is intended
for the oreas of conflicting morkings, not the entire work zone.

y TxDOT for ony purpose whotsoever.

]

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

king is mode b

DISCLAIMER:
of this st

/72 L
i

Shou | ger
Shoul der
Shoul der

=t arato
Operations
Divislon

END -

oy ROAD WORK CW20-5TR l Texas Department of Transportation Standard
x

T - TRAFFIC CONTROL PLAN
0|<M>l4} . LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

See note 1)

G20-2

ROAD WORK
- NN

TCP (1-4 TCP (1-4
cP (1-40) CP (1-4b) TCP(1-4)-18

CW20-1D FILEY tcpl -4+18. 0gn owe Jes Jom Jews

ONE LANE CLOSED TWO LANES CLOSED e T T P

-9 4-98

DATE:
FILE:

BIsT
1-97 2-18 Hou HARRIS, atc. 88

I See note 1) 895 2-12 comny SHEET WO




DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

LEGEND

END END rrzrzra|Type 3 Barricode B8 |Chonnelizing Devices

ROAD WORK ROAD WORK
. Truck Mounteg
G20-2 G20-2 Dn: Heavy Work Vehicle Attenuotor (TMA)

— 48 X 24 48" X 24- @ Trailer Wounted Portable Changeable

END

Flashing Arr Boord Messa Sign (PCMS)
ROAD WORK 1no Arrow Boor ge °le

"]
ode |Sign CJ Troffic Flow
I O\ |Freo 195

Min,

Shoul der
>
>

Shou | der

Shoul der

F I agger

Shou i der

500°

No worrgnty of any

Minimum Suggested Maximum| . .o o
Dasirable Spocing of Min Sugoested
Posted| Formula Taper Lengths Channelizing Sion Longitudinal
Speed Spocing
¥* ¥ Davicea “xn Buffer Spoce
-a-

w ] ] 2] one | no o
0 | 0 orrsedortaetiorrset] Teper | Tongent | 21%TONC®

30 2| 1507 165'| 180°] 30° 60’ | 120° 90"
35 |- X2 205 [225'] 2a5'| 35 70° | 160° 120’
a0 265°| 295°| 320°] 40" 80° | 240° 155°
a5 450°| 495°| 540°] 45° 90° | 320° 195°
‘ 50 500°| 550°| 600°| 50° | 100° | 400’ 240

500" min,

ponsibility for the conversion

Shou | der
Shoul der

Medion

Work Space

500" Min,

{See notes 4 & 51\.%
EXIT

| >~

ES-) \
48* x 42*
a
&

&

55 550'| 605°| 660° 55° 110° 500° 295°

60 600°'| 660°| 720’ 60’ 120° 600’ 350°

65 650°| 715°| 780' 65° 130° 7007 410°

70 700°| 770°| 840" T70° 140’ 800° 475°
75 750°| 825°| 900" 75° 150° 900’ 540°

{See notes

4 & 5)— %* Conventional Roods Only

| %¥ Taper lengths hove been rounded off,

TxDOT ossumes no res

1
| |
] 30
Min,
Work S

L

L=Length of Toper (FT} W=Width of Offset(FT) S=Posted Speed{MPH)

Medion
——
&
. .
&>

governed by the “Texas Engineering Proctice Act-.

TYPICAL USAGE

WMOBILE SHORT SHORT TERW INTERMEDIATE LONG TERM
DURAT[ON STATIONARY | TERM STATIONARY STATIONARY

oh

purpose whotsoaver,

[ ]
Min,
e B B
B

&
100’
*

I
__' L‘»_D' Min,
Work Spoce

(See rotes 4 & 5) W
EXIT GENERAL NOTES

OPEN 4 @ _ 1. Flogs ottached to signs where shown, ore REQUIRED.
/ - * 2. All traffic control devices illustroted ore REQUIRED, except those
48" X 36"

* | ]
L
FRONTAGE RD.

[ ]
1000°

F 2 denoted with the triangle symbol may be omitted when stated elsewhere
E—— in the plons, or for routine maintenance work, when opproved by the
| Engineer,

§
g

Thne use of this atondord is
kind 18 mooe by TxDOT for ony

3. Chonnelizing devices used to close lones moy be supplemented
with the Chevron Alignment Sign placed on every other chonnelizing
device. Chevrons may be attoched to plostic drums as per BC Standords.
4, Shodow Vehicle with TMA ond high intensity rotating, floshing,
oscilloting or strobe lights. A Shodow Vehicle with o TMA should be
used onytime it con be positioned 30 to 100 feet in advonce of the areo
of crew exposure without odversely affecting the performonce or
| quolity of the work. If workers are no longer present but rood or
work conditions require the troffic control to remoin in place, Type 3
RAMP Barricodes or other channelizing devices may be substituted for the
Shodow Vehicle ond TMA,
CLOSED 5. Additionol Shadow Vehicles with TMAs moy be positioned in each
R11-20T closed lone, on the shoulder or off the poved surfoce, next to those
ag" X 30" shown in order to protect o wider work spoce,

of this standord to other formats or for incorrect results or damoges resulting from its use,

DISCLATMER:

c“‘
R
L
—
.®

Shou | der

*
*

Cwz0-5TR

H

=
w00 i3 ]
T

1/3 L
T

4

CW2s-1T
48" x 45"A

Chonnetizing
Devices at
20' spacing

" “ See TCP{i-50)
48" x 48 for traffic
control
devices
for lone ’

Traffic
~_See TCP{1-40) for lgne 5’ : Operations

clogure details if o
| lone closure is needed I Texas Department of Transporiation Standard

to close a lane which

to amrar the rava. TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

b
! 2600° 't 1600° It

clnsure-&
G |0 whes——See TCPU1-50)

for odvance

worning signs -R
for lone closure
See TCP(1-50)

- for advonce
(Flags warning signs

TCP {1-50) see note 1) TCP (1-5b) for tone closure TCP (1-5¢)

CW20RP-3D TCP (l ‘5) -1 8

48" X 48"
flus  tepl-5-18.dgn one [ex: Jou: Jext

ONE_LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS oY 0

2-18

RIST COUNTT SHEET WO.

FILE:

DATE:

HOU Hmlgletc.

89

L]



DocuSign Envelope ID: 7FBC5C91-A52A-4CED-8C9B-AC217E12A5CB

CW20-40 LEGEND

———z=z2|Type 3 Borricade 8 8 |Chonnelizing Devices (CDs)

Truck Mounted
:ﬂb Heavy Work Venicle | @8 |attenuotor (TMA)

Automated FlagQer Portable Chan
: Y geable
a_q J::Is:‘&g:ance Device @ Message Sign (PCMS)

£20.10 CW20-1D alle Sign q:' Troffic Flow
- - 48" X 48"
48" ¥ 4B {F logs- STOP {F1ags- Q Flog U_O F lagger
See note 1) See note 1)
HERE ON Ninimm Suggested Maximum

Desirable Spocing of Mintmum | o ested | Stopping
Posted| Formulo - Sign ! 4

R10-6 Toper Lengths Chonnelizing $pocing Longitudinal | Signt

24" X 36"

(See note 15)

CW20-4D
48" X 48"

PREPARED
TO STOP

Cwa20-1D

No worronty of any
y for the conversion

s 3 ¥ Devices oy | |Buffer Space|bistonce
* 0 A O S I [ 8"
END 0t tsetjOffaet|orfaet|] Toper | Tongent once

30 2] 150°[ 165°| 180°] 30° 60° 120* 90° 200"
ROAD WORK 35 .L.% 205°| 225’ | 245°| 35 70° | 160° 120° 250"
fg?-: a4 40 265° 2957 320" 40’ 80’ 240° 155° 305°
45 450°| 495°| 540°| 45 90’ 320° 195° 360°
6 cbs ot 10° 50 500°| 550°| 600°| 50° | 100° 400" 240" 425’
spacing 55 | .ws [550°[ 605 660 S5° [ 110° 500° 295° 495’
60 600°| 660’ 720'] 60" | 120° 600’ 350’ 570°
65 650°| 115°| 780°| €5° | 130’ 700" 410’ 645"
70 700°) 770°| 840°| 70° | 140’ 800’ 475° 730°
75 750°] a25'| 900°] 75 | 1s0° 900" 540° 820’
%* Conventionol Roods Oniy

#} Taper lengths hove been rounded off.
LeLength of Toper (FT} WeWidth of Offset(FT) S«Posted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERW INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

i 4

ibftit

END
ROAD WORK

620-2
48" X 24°

WAIT 60
ON ON

w J &

R)-TaT R1-8aT
24" x 30" 24 % 30"
(See note 14)

6 CDs ot 10°
spacing

OBSUMEE NG respons

TxDOT

governed by the “Texas Engineering Proctice Act®,

purposs whatsosver,

GENERAL NOTES

1. Flogs attoched to signs where shown ore REQUIRED.
2. AFADs sholl only be used in situotions where there is one lone of approaching troffic
in the direction to be controlled.

30’
Min,
Work Spoce

Shaodow Vehicle
with TMA and nigh
intensity rototing,

Shodow Yehicle
with TMA and hi?h
intensity rotating,

Work Spoce

| o]
in

flashing,
oscilloting

or straobe |ights.
{See notes 7 & 8) —

flashing,
oscillating

or strobe lights.
(See notes 7 & 8) —

3.

Adequate stopping sight distonce must be provided to eoch AFAD location for opproaching
troffic. {See toble abovel.

Eoch AFAD sholl be opergted by o qualifiedscertified flogger. Floggers operating AFADs
shol | not leove them unattended while they ore in use.

]
| 5. One flogger moy operate two AFADS only when the flogger has on unobstructed view of
a both AF&Ds ond of the approoching traffic in both directions.

6. When pilot cors ore used, a flogger controlling troffic sholl be locoted on each
L opprooch, AFADS sholl not be operated by the pilot cor operator.
[ ]

The use of this stondord is

kind is mode by TxDOT for ony

of this stondord to other formots or for incorrect results or damoges resulting from its use.

DISCLAIMER:

@ 7. All AFADs shall be equipped with gate orms with on oronge or fluorescent red-oronge

STOP flog ottoched to the end of the gate arm. The fiog ehall be o minimum of 16" squore.

HERE ON 8. A Shodow Vehicle with o TMA should be used onytime it con be positioned 30 to

RED 100 feet in advonce of the oreo of crew exposure without odversely offecting

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 ploce, Type 3 Barricodes or
other chonmnelizing devices may be substituted for the Shodow Vehicle ond TMA,

9. Additional Shodow Yehicles with TMAs moy be positioned off the paved surfoce, next to
those shown in order to protect wider work spoces.

10. Floggers should use two-woy rodios or other methods of communication to control traffic.

11. Length of work spoce should be bosed on the gbility of floggers to communicate.

12, If the work spoce 18 locoted neor o horizontal or vertical curve, the buffer distonces
should be increosed in order to maintain atopping aight distonce to the A