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GENERAL NOTES:

Plans are required. Contractor questions on this project are to be addressed to the following
individual(s):

Robbie Pugh
Phone: (713) 802-5571
Email: Robbie. Pugh@itxdot.gov

Arnold Trevino
Phone: (713) 866-7101
Email: Atrevinol@txdot.gov

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

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

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

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

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

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

Houston, Texas 77024

(713) 866-7101

This is a routine maintenance, non-site-specific, “call-out” contract. Plans are required.
A Callout and/or work request may consist of various locations.
Begin physical work within 48 hours of the work notification.

***Please note: Work may be required at the various maintenance yards within Houston
District.

Notify the Traffic Signal Maintenance Office at (713) 866-7101, by 7:30 a.m., when scheduled
work is cancelled for any reason.

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 withing the number of days allowed
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for each work order. All call out work orders will have a begin date and number of working
days. The contract 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
callouts 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.

Perform work during good weather. If work is damaged by a weather event, the Contractor is
responsible for all costs associated with replacing damaged work.

A Pre-Construction meeting will be arranged before operations begin on the contract. This
meeting will be arranged by TxDOT personnel. In this meeting, outline proposed work
procedures and resent plans for performing the work while providing for the safe passage of
traffic at all times.

During the Pre-Construction meeting a begin work date will be determined. For this project, the
Contractor will furnish all new materials.

Troubleshooting for this project will be incidental to the various bid Items.
Provide one or more crews seven (7) days a week, 24 hours a day, for duration of the contract.

The Contractor is responsible for acquiring “E-Z tag” for all vehicles requiring access to toll
roads. Tolls incurred by the Contractor are incidental to the various bid items.

Replacement of lamps and ballasts performed as a part of a scheduled preventive maintenance of
high mast assembly will not be paid for separately.

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 16inch length.

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.

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

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
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

Project Number: RMC 645993001 Sheet
County: HARRIS, etc. Control: 6459-93-001
Highway: [-610, etc.

Illumination and Electrical Supplies List. Check the latest links on the Department’s website for
these lists. No substitutions will be allowed for materials found on these lists.

General: Site Management

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

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: Utilities

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

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.

Before excavating near existing utilities, contact the utility companies or the utility coordinating
committee for exact locations to prevent damage or interference with present facilities.

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

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

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

General Notes Sheet C

Project Number: RMC 645993001 Sheet3A

County: HARRIS, etc. Control: 6459-93-001
Highway: 1-610, etc.

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.

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.

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.

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 TxDOT website for this list. The category/item is “Roadway Illumination
and Electrical Supplies.” No substitutions will be allowed for materials found on this list.

Provide all materials, all labor, tools, and equipment necessary for completion of an operating
illumination systems installation and for completion of this contract. All materials must be
approved before they are incorporated into the work.

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

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

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.

Item 5: Control of Work

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

General Notes Sheet D
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Table 1

2014 Construction Specification Required Shop/Working Drawing St i - TxDOT Generated Plans
Spec Approval Contractor/ Shop or
ltem Product iubm_lttal Required Fabricator | Reviewing Work!ng
No.'s equired (YIN) P.E. S_»eal Party Drawing
Required (Note 1)

Roadway lllumination Supports BRG sb

way llluminati uj
610 (Non-Standard only, calcs reqd.) Y Y Y

Notes:
1. Document flow for Working Drawings differs from Shop Drawings in that Working Drawings must be
submitted to the Engineer rather than the Engineer of Record and they are for the information of the
Engineer only; an approval stamp and distribution to all project offices is not required.

Key to Reviewing Party

T - Traffic Engineer

[ Traffic Operations [ HOU-TrfShpDrwes@txdot.gov

Item 7: Legal Relations and Responsibilities

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

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

No significant traffic generator events identified.

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.

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

General Notes Sheet E

Project Number: RMC 645993001 Sheet3B
County: HARRIS, etc. Control: 6459-93-001
Highway: 1-610, etc.

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.

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

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

Lane Closure Assessment Fee Table

Roadway (Brazoria County) Lane Assessment Fee
BS 35C $400.00
BS 35E $200.00
BS 288B $400.00
BS 288B FRD $50.00
FM 517 $300.00
FM 518 $500.00
FM 521 $200.00
FM 522 $100.00
FM 523 $300.00
FM 524 $200.00
FM 528 $400.00
FM 655 $50.00
FM 865 $500.00
FM 1128 $200.00
FM 1301 $100.00
FM 1459 $200.00
FM 1462 $300.00
FM 1495 $200.00
General Notes Sheet F
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FM 2919 $50.00
FM 2977 $300.00
FM 3155 $200.00
FM 3345 $500.00
IH 10 $2,500.00
IH 10 FRD $500.00
IH 69 $4,500.00
IH 69 FRD $500.00
SL 540 $100.00
SL 541 $0.00
FS/LP 762 $300.00
SH 6 $1,500.00
SH 6 FRD $300.00
SH 36 $500.00
SH 99 $2,000.00
SH 99 FRD $500.00
SS 10 $300.00
SS 529 $200.00
UsS 59 $500.00
US 59 FRD $200.00
US 90 $300.00
US 90A $1,500.00
US 90A FRD $400.00

Roadway (Galveston County)

Lane Assessment Fee

FM 2004 $300.00
FM 2234 $500.00
FM 2403 $200.00
FM 2611 $100.00
FM 2852 $0.00
FM 2917 $100.00
FM 2918 $0.00
SH 6 $500.00
SH 35 $500.00
SH 35 FRD $300.00
SH 36 $400.00
SH 288 $2,000.00
SH 288 FRD $500.00
SH 332 $500.00
SL 274 $400.00
SS 419 $0.00
SS 273 $50.00
SS 28 $50.00
Roadway (Fort Bend County) Lane A t Fee
FM 359 $500.00
FM 360 $100.00
FM 361 $200.00
FM 442 $100.00
FM 521 $500.00
FM 723 $500.00
FM 762 $500.00
FM 1092 $1,000.00
FM 1093 $500.00
FM 1093 FRD $400.00
FM 1462 $100.00
FM 1463 $500.00
FM 1464 $500.00
FM 1489 $100.00
FM 1640 $500.00
FM 1875 $50.00
FM 1876 $400.00
FM 1952 $50.00
FM 1994 $100.00
FM 2218 $300.00
FM 2234 $500.00
FM 2759 $500.00

General Notes
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FM 188 $50.00
FM 270 $500.00
FM 517 $500.00
FM 518 $500.00
FM 519 $200.00
FM 528 $500.00
FM 646 $500.00
FM 1266 $200.00
FM 1764 $500.00
FM 1764 FRD $200.00
FM 1765 $400.00
FM 2004 $500.00
FM 2094 $500.00
FM 2351 $500.00
FM 3005 $500.00
FM 3436 $100.00
IH 45 $3,500.00
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IH 45 FRD $400.00
SS/LP 197 $200.00
SH 3 $500.00
SH 6 $500.00
SH 87 $500.00
SH 96 $500.00
SH 124 $100.00
SH 146 $1,000.00
SH 146 FRD $200.00
FM 168 $0.00
SH 275 $300.00
SS 342 $500.00
Roadway (Harris County) Lane A t Fee
BF 1960 A $500.00
BS 146 D $100.00
BS 146 E $400.00
BS249B $500.00
BU 90 U $500.00
BU 290 H $200.00
BU290 L $200.00
FM 270 $1,000.00
FM 270 FRD $0.00
FM 521 $500.00
FM 525 $500.00
FM 526 $500.00
FM 528 $500.00
FM 529 $1,000.00
FM 865 $500.00
FM 1092 $500.00
FM 1093 $1,000.00
FM 1485 $300.00
FM 1488 $200.00
FM 1876 $400.00
FM 1942 $500.00
FM 1959 $500.00
FM 1960 $1,000.00
FM 1960 FRD $400.00
FM 2100 $500.00
FM 2100 FRD $50.00
FM 2351 $500.00
FM 2553 $200.00

General Notes
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FM 2920 $1,000.00
FM 2978 $500.00
FS 525 $300.00
IH 10 $7,500.00
IH 10 FRD $500.00
IH 45 $6,500.00
IH 45 FRD $1,000.00
IH 69 $6,500.00
IH 69 FRD $500.00
TH 610 $7,000.00
IH 610 FRD $500.00
SL 8 $4,000.00
SL 8 FRD $500.00
SHNASA $1,000.00
SHNASA FRD $300.00
SH3 $500.00
SH 6 $1,500.00
SH 6 FRD $500.00
SH 35 $500.00
SH 35 FRD $0.00
SH 99 $2,000.00
SH 99 FRD $500.00
SH 146 $2,000.00
SH 146 FRD $400.00
SH 225 $3,000.00
SH 225 FRD $400.00
SH 249 $3,000.00
SH 249 FRD $500.00
SH 288 $4,000.00
SH 288 FRD $500.00
SL 494 $300.00
SS5 $4,500.00
SS 5 FRD $100.00
SS 330 $1,000.00
SS 330 FRD $200.00
SS 501 $100.00
SS 261 $500.00
SS 527 $1,000.00
SS 527 FRD $300.00
SS 548 $1,500.00
Us 90 $1,000.00
US 90 FRD $300.00
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US 90A $2,000.00 FM 362 $200.00
US 90A FRD $200.00 FM 529 $200.00
US 290 $5,000.00 FM 1098 $300.00
US 290 FRD $500.00 FM 1458 $100.00
FM 1488 $300.00
Roadway (Montgomery County) Lane Assessment Fee FM 1489 $200.00
BU 59L $400.00 FM 1736 $50.00
FM 149 $300.00 FM 1774 $200.00
FM 830 $300.00 FM 1887 $50.00
FM 1097 $400.00 FM 2855 $200.00
FM 1314 $500.00 FM 2979 $0.00
FM 1375 $50.00 FM 3318 $0.00
FM 1484 $300.00 FM 3346 $50.00
FM 1485 $500.00 IH 10 $1,500.00
FM 1486 $100.00 IH 10 FRD $400.00
FM 1488 $1,000.00 SH 6 $500.00
FM 1774 $500.00 SH 159 $300.00
FM 1791 $50.00 US 90 $300.00
FM 2090 $300.00 US 290 $1,500.00
FM 2432 $300.00 US 290 FRD $200.00
FM 2854 $300.00
FM 2978 $500.00 Item 421: Hydraulic Cement Concrete
FM 3083 $400.00

Entrained air is required in all slip formed concrete (bridge rail, concrete traffic barrier,

1H 45 $5,500.00 pavement, etc.), but is not required for other structural concrete. Adjust the dosage of air
IH 45 FRD $1,000.00 entraining agent for low air content as directed or allowed by the Engineer. If entrained air is
IHI6H9 ?-“9RD $§;%%00%0 provided where not required, do not exceed the manufacturer’s recommended dosage.
SL 336 $500:00 Item 449: Anchor Bolts
SL 494 400.00
SH 75 2400 00 Pipe joint compound, as used in this Item, is an electrically conducting protective thread
SH 99 $1 006 00 lubricant compound to be used on the foundation anchor bolts for illuminations poles (Crouse-
SI 99 FRD 5 ; 00 (')0 Hinds TL-2, 0z/Gedney Stl, or Thomas & Betts Kopr-Shield).
SH 105 $1,000.00
SH 242 $1,000.00
SH 242 FRD $200.00
SH 249 $500.00
SH 249 FRD $400.00
FS/SP 149 $200.00
Roadway (Waller County) Lane A t Fee
BU 290H $300.00
FM 359 $300.00
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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.
The mobilization “callout” work request may consist of one or more locations.

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

The bonding company will be notified each time liquidated damages begin accruing.
Item 502: Barricades, Signs and Traffic Handling

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

All lane closures are considered subsidiary to the various items.

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

e Emergency lane closures not associated with other contract work items and performed as
directed; payable under Item 0500-6034.

e Truck mounted attenuators payable under Item 6185.

e Law enforcement personnel payable under force account.

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

Use shadow vehicles with Truck Mounted Attenuators (TMA) for lane closures during
construction.

**¥Please note: Night and/or weekend work may be required for this project.
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Project Number: RMC 645993001 Sheet3F
County: HARRIS, etc. Control: 6459-93-001
Highway: [-610, etc.

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

schedule:

One Lane Closure

(INCLUDES ALL ROADWAYS LISTED ON THE LANE CLOSURE
ASSESSMENT FEE TABLE, including, US 59 Fort Bend, IH 10 Fort Bend,
IH 69 Fort Bend, IH 10 Harris, IH 45 Harris, US 69 Harris,

IH 610 Harris, US 69 Montg y & IH 45 Montgomery)
Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee

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

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

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

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

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

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

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

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

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, US 69 Harris,

IH 610 Harris, US 69 Montgomery & IH 45 Montgomery)

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane A t 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 -7PM
Friday NONE 7:00 PM - 5:00 AM 5:00 AM -7PM
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Project Number: RMC 645993001 Sheet
County: HARRIS, etc. Control: 6459-93-001

Highway: [-610, etc.

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane A t Fee
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 for on a
force account basis.

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

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

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

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

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.

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.

Use traffic cones for daytime work only. Replace the cones with plastic drums during nighttime
hours.
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County: HARRIS, etc. Control: 6459-93-001
Highway: [-610, etc.

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

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

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

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.

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 610: Roadway Illumination Assemblies

The cost of providing the electrical conductor in the pole foundation or in the pole base to make
connections is subsidiary to the roadway illumination assembly. The quantity for payment is the
surface distance between locations.
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Project Number: RMC 645993001 Sheet
County: HARRIS, etc. Control: 6459-93-001
Highway: [-610, etc.

Fabricate steel roadway illumination poles in accordance with the latest Department RIP
(Roadway Illumination Poles) Standards. Poles manufactured according to the latest RIP
Standards require no shop drawings. Alternate designs to the Department’s RIP Standards or the
use of aluminum to fabricate poles will require the submission of shop drawings electronically.

Supply anchor bolt assemblies as shown on the RIP standard sheets, unless a larger capacity bolt
assembly is required for the 3-second gust wind speed and mounting elevation at the pole
installation location.

Item 613: High Mast Illumination Poles
Place the metal beam guard fence before placing the high mast foundation.

Before erecting the high mast poles, notify the Engineer a minimum of 3 working days in
advance for scheduling the inspection of each assembled high mast pole and high mast assembly.

Place high mast illumination poles in locations so that the light mounting and support assembly
can be lowered and maintained from ground level without interfering with bridges or retaining
walls. Notify the Engineer of any such conflicts.

Provide anchor bolts for high mast illumination poles in accordance with the Item, “Anchor
Bolts.”

Item 614: High Mast Illumination Assemblies

Erect and place in operation high mast illumination poles before removing existing illumination
facilities.

The high mast power cable must meet the latest edition of Department Standard sheets, “High
Mast Illumination Details” (HMID) and Department Material Specification (DMS) 11021, “High
Mast Assembly Kits.”

Furnish stainless steel pulley material for the Wire Rope Pulley as shown on the HMID standard.

Provide pre-qualified High-Pressure Sodium (HPS) lamps from the Material Producer List
(MPL) of the wattages shown on the plans, shipped and secured within the fixture. No
alternatives are allowed.

Item 616: Performance Testing of Lighting Systems

The illumination plans provide for a complete illumination system installed, connected, tested,
and ready for operation.

After satisfactory completion of tests, place the new lighting fixtures in operation. Final
acceptance will be made after the fixtures operate satisfactorily for a minimum period of 14
days. The 14-day test period is included in the allowed working days.
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County: HARRIS, etc. Control: 6459-93-001
Highway: 1-610, etc.

Assume responsibility for the new lighting fixtures during the test period. Make adjustments or
repairs as required and repair defects or damage at no expense to the Department.

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

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

Item 618: Conduit

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

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

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

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

If placing the conduit under existing pavement to reach the service poles, bore the conduit in
place and extend it a minimum distance of 5 ft. beyond the edge of shoulder or the back of curb.

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

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

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.
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Project Number: RMC 645993001 Sheet
County: HARRIS, etc. Control: 6459-93-001
Highway: [-610, etc.

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

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

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

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

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

Item 624: Ground Boxes

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

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

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

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

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

Excavating and disposing of surplus materials for lighting standard foundations are subsidiary to
the roadway illumination assembly foundation. Dispose of surplus excavated material. Use
rigid metal conduit (RMC) for stub-outs in foundation and concrete structures. These stub-outs
are subsidiary to the drilled shaft foundations.

Using ready mix concrete for sign foundations is optional.
Item 690: Maintenance of Traffic Signals

Installation of Electrical Service will be paid under Item 690-6020; repair, replace or modify an
electrical service assembly in accordance with Item 628, “Electrical Services”; as shown on the
plans or as directed.

Mount any or all of the following on an electrical service support assembly: conduit, weather
head, load center, meter base, lightning protection, wiring, and associated hardware.

Installation of Conduit by Trenching will be paid under Item 690-6002; install, replace, remove,
or modify conduits in accordance with Item 618, “Conduit”; as shown on the plans, or as
directed.

Item 6000: Illumination Maintenance
For this project, the Contractor will furnish all new materials.

Fuse will include but be limited to, slow blow/time lag, dual element slow blow, or fast acting
fuses.

Troubleshooting for this project will be incidental to the various bid Items.
Safety Switch is equal to the Non-Fused Disconnect Underpass Switch.

Ttem 6000-6051 - Scheduled Preventive Maintenance of High Mast Assembly will consist of,
but may not be limited to the following Items:

e Inspecting and filling gearbox lubrication reservoir.
e Lubricating grease fittings.
e Adjusting brake mechanism to proper torque.
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Inspecting cable drum.

Inspecting all wire rope and cables for deterioration or wear.
Inspecting safety lanyard.

Lowering ring and inspecting mechanism.

Inspecting all foundation anchor bolts, nuts, and washers.
Inspecting welds around baseplate and ground sleeve for visible cracks.
Preparing and touching-up rust spots with cold galvanizing spray.
Replacing lamps and cleaning fixtures as directed.

Replacing ballasts as directed.

Replacing aviation warning (obstruction) lamps as directed.
Inspecting electrical system.

Repairing shorts or open circuits as directed.

Raising ring to proper position.

Replacement of lamps and ballasts performed as a part of “scheduled preventive maintenance of
high mast assembly” will not be paid for separately.

Item 6000-6170 - Scheduled Preventive Maintenance (Illumination Systems) will consist of, but
may not be limited to the following Items;

o Inspect proper functionality of lights operated by service (bad photocell or trip breaker).
Notify in writing of additional repairs needed (stolen wire or knock down)

o Inspect all foundations and spray herbicide around all ground areas (includes service,
ground boxes, single poles and high mast).

e Inspect all poles T-bases and ground boxes (clean out dirt and debris inside and out, add

duct sealant as needed). Notify in writing if bases and lids are broken or cracked.

Inspect and clean all wall pack lights (underpass lights).

Inspect and touch-up rust spots with cold galvanizing spray.

Inspecting mechanism while lowering ring.

Inspect and adjust brake mechanism to proper torque.

Inspect all welds around baseplate and ground sleeve for visible cracks.

Inspect all wire ropes and cables for deterioration or wear.

Inspect safety lanyard.

Inspect all lamps and cleaning fixtures as directed.

Inspect all aviation warning (obstruction) lamps as directed.

Inspect all wiring inside poles and on top of ring.

Inspecting and filling gearbox lubrication reservoir.

Inspect all lubricating grease fittings (grease as needed).

Inspect and raise ring to proper position.

Inspect all T-bases hand-hole cover and replace as needed (add duct sealant).

Inspect shorts or open circuits as directed.

Inspect ballast as directed.

Inspect electrical system.
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FOR CONTRACTOR’S INFORMATION ONLY
Connector, Liquid Tight for Flexible Conduit %4” or /4™ is subsidiary to conduit.

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 are required for this project.

Trailer Attenuators are allowed to be used on this project.

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

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

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.
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o Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6459-93-001 DISTRICT Houston COUNTY Harris
I)epartment_ HIGHWAY [HO0610
of Transportation
CONTROL SECTION JOB 6459-93-001
PROJECT ID A00205647
COUNTY Harris TOTAL EST. e
HIGHWAY IH0610
ALT BID CODE DESCRIPTION UNIT EST. FINAL
500-6033 | MOBILIZATION (CALLOUT) EA 30.000 30.000
500-6034 | MOBILIZATION (EMERGENCY) EA 3.000 3.000
610-6010 | REMOVE RD IL ASM (U/P) EA 100.000 100.000
610-6107 | IN RD IL (U/P) (TY 2) (250W EQ) LED EA 200.000 200.000
628-6001 | RELOCATE ELECTRICAL SERVICES EA 25.000 25.000
628-6002 | REMOVE ELECTRICAL SERVICES EA 25.000 25.000
690-6002 | INSTALL OF CONDUIT BY TRENCHING LF 1,000.000 1,000.000
690-6020 | INSTALL OF ELECTRICAL SERVICE EA 30.000 30.000
6000-6001 | INSTALL ABOVE-GROUND CONDUIT LF 400.000 400.000
6000-6003 | REPLACE ABOVE-GROUND CONDUIT LF 5,000.000 5,000.000
6000-6004 | INSTALL UNDERGROUND CONDUIT LF 400.000 400.000
6000-6006 | REPLACE UNDERGROUND CONDUIT LF 3,550.000 3,550.000
6000-6008 | REMOVE CONDUCTOR LF 30,000.000 30,000.000
6000-6012 | REPLACE TRAY CABLE LF 10,000.000 10,000.000
6000-6016 | INSTALL ELECTRICAL SPLICE EA 2,000.000 2,000.000
6000-6020 | ROAD BORE LF 2,000.000 2,000.000
6000-6026 | REPLACE ROADWAY ILLUM ASSEMBLY (LED) EA 100.000 100.000
6000-6032 | REPLACE UNDERPASS LUMINAIRE (LED) EA 50.000 50.000
6000-6041 | REPLACE LUMINAIRE FIXTURE (LED) EA 350.000 350.000
6000-6042 | REPLACE HIGH MAST LUMINAIRES EA 35.000 35.000
6000-6044 | REPLACE LUMINAIRE ARMS EA 5.000 5.000
6000-6053 | REPLACE TIMBER SERVICE POLE EA 5.000 5.000
6000-6057 | INSTALL GROUND BOX W/APRON EA 45,000 45.000
6000-6059 | INSTALL FOUNDATION EA 20.000 20.000
6000-6060 | REMOVE FOUNDATION EA 20.000 20.000
6000-6061 | REPLACE TRANSFORMER BASE EA 20.000 20.000
6000-6062 | REPLACE TRANSFORMER BASE COVER EA 30.000 30.000
6000-6063 | REPLACE HAND HOLE COVER EA 15.000 15.000
6000-6064 | INSTALL GROUND ROD EA 5.000 5.000
6000-6068 | REPLACE FUSED DISCONNECT EA 20.000 20.000
6000-6082 | REPLACE FUSE EA 2,000.000 2,000.000
6000-6084 | REPLACE BREAKAWAY FUSE HOLDER EA 500.000 500.000
6000-6087 | REPLACE CONTROL TRANS (HIGH MAST) EA 5.000 5.000
6000-6088 | REPLACE CONTROL TRANS (ELECT SERVICE) EA 1.000 1.000
6000-6091 | REPLACE AVIATION WARNING FIXTURE EA 80.000 80.000
6000-6092 | REPLACE AVIATION WARNING LAMP EA 200.000 200.000
6000-6093 | REPLACE HAND-OFF-AUTO SWITCH EA 25.000 25.000
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® Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6459-93-001 DISTRICT Houston COUNTY Harris
IJePa’ tment HIGHWAY [H0610
of Transportation
CONTROL SECTION JOB 6459-93-001
PROJECT ID A00205647
COUNTY Harris TOTAL EST. e
HIGHWAY IHO610
ALT BID CODE DESCRIPTION UNIT EST. FINAL
6000-6094 | REPLACE CONTACTOR EA 20.000 20.000
6000-6095 | REPLACE METER BASE EA 5.000 5.000
6000-6099 | REPLACE CIRCUIT BREAKER EA 30.000 30.000
6000-6100 | REPLACE FLEX POWER CABLE OR CORD LF 400.000 400.000
6000-6101 | REPLACE TWIST LOCK CONNECTOR EA 80.000 80.000
6000-6102 | REPLACE SAFETY LANYARD LF 25.000 25.000
6000-6103 | RAISE AND LOWER RING (HIGH MAST LIGHT) EA 500.000 500.000
6000-6109 | REPLACE PHOTOCELL EA 100.000 100.000
6000-6110 | INSTALL SAFETY SWITCH EA 7.000 7.000
6000-6149 | REPLACE HIGH MAST WINCH EA 2.000 2.000
6000-6150 | REPLACE WIRE ROPE PULLEY EA 50.000 50.000
6000-6151 | REPLACE ELECTRICAL CABLE PULLEY EA 2.000 2.000
6000-6159 | INSTALL CONTROL TRANS (HIGH MAST) EA 2.000 2.000
6000-6160 | REPLACE HIGH MAST LUMINAIRES (LED) EA 25.000 25.000
6000-6161 | INSTL HIGH MAST FIXTURE (LED) EA 500.000 500.000
6000-6162 | REMOVE HIGH MAST ILLUM FIXTURE EA 1,000.000 1,000.000
6000-6163 | INSTALL LED SHIELDS EA 100.000 100.000
6000-6164 | INSTALL AVIATION WARNING FIXTURE (LED) EA 100.000 100.000
6000-6165 | LED SHIELDS FOR HIGH MAST FIXTURES EA 100.000 100.000
6000-6167 | REPLACE AVIATION WARNING FIXTURE (LED) EA 300.000 300.000
6000-6168 | REMOVE LED SHIELDS EA 100.000 100.000
6000-6169 | REMOVE HPS SHIELDS EA 50.000 50.000
6000-6170 | SCHED PREVENT MAINT (ILLUM SYS) EA 500.000 500.000
6154-6001 | ALUMINUM ELECTRICAL COND (#4 XHHW) LF 80,000.000 80,000.000
6185-6002 | TMA (STATIONARY) DAY 5.000 5.000
6185-6005 | TMA (MOBILE OPERATION) DAY 48.000 48.000
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e Dt o i
PLANS OF PROPOSED STATE HIGHWAY IMPROVEMENT
PROJECT NO. RMC 6459-93-001
HARRIS, etfc., COUNTY HIGHWAY NO.: 1-610, etfc.
PREVENTIVE MAINTENANCE FORM (ILLUMINATION SYSTEMS)
PREVENTIVE MAINTENANCE FORM (ILLUMINATION SYSTEMS)
LOCATION DATE CONTRACTOR
COUNTY CONTROL SECTION ORDER NO.
TYPE DETAIL FUNCTION CLASS
PREVENTIVE MAINTENANCE CONTRACTOR TXDOT
) INSPECT PROPER FUNCTIONALITY OF LIGHTS OPERATED BY SERVICE (BAD PHOTOCELL OR TRIP BREAKER). NOTIFY IN
WRITING OF ADDITIONAL REPAIRS NEEDED (STOLEN WIRE OR KNOCK DOWN)
2 INSPECT ALL FOUNDATIONS AND SPRAY HERBIDICE AROUND ALL ( INCLUDES SERVICE, GROUND BOXES, SINGLE POLES AND HIGH MAST).
3 INSPECT ALL POLE T-BASES AND GROUND BOXES (CLEAN OUT DIRT AND DEBRIS). NOTIFY IN WRITING IF BASES AND LIDS
ARE BROKEN OR CRACKED. ADD DUCT SEALANT AS NEEDED.
4 INSPECT AND CLEAN ALL WALL PACK LIGHTS (UNDERPASS LIGHTS).
5 INSPECT AND TOUCH-UP RUST SPOTS WITH COLD GALVANIZING SPRAY
6 INSPECTING MECHANISM WHILE LOWERING RING
7 INSPECT AND ADJUST BRAKE MECHANISM TO PROPER TORQGUE.
8 INSPECT ALL WELDS AROUND BASEPLATE AND GROUND SLEEVE FOR VISIBLE CRACKS.
9 INSPECTING ALL WIRE ROPE AND CABLES FOR DETERIORATION OR WEAR
19 INSPECTING SAFETY LANYARD
11 INSPECT ALL LAMPS AND CLEANING FIXTURES AS DIRECTED.
12 INSPECT ALL AVIATION WARNING (OBSTRUCTION) LAMPS AS DIRECTED.
13 INSPECT ALL WIRING INSIDE POLES AND ON TOP OF RING.
14 INSPECTING ALD FILLING GEARBOX LUBRICATION RESEVOIR
15 INSPECT ALL LUBRICATING GREASE FITTINGS (GREASE AS NEEDED).
16 INSPECT AND RAISE RING TO PROPER POSITION.
17 INSPECT ALL T-BASES HAND-HOLE COVER AND REPLACE AS NEEDED (ADD DUCT SEALANT).
18 INSPECT SHORTS OR OPEN CIRCUITS AS DIRECTED.
19 INSPECT BALLAST AS DIRECTED
20 INSPECT ELECTRICAL SYSTEM
PREVENTIVE
MAINTENANCE FORM
TLLUMINATION (SERVICE)
COMMENTS Proas dgrtet o et
RMC 6?;;—23-001 ?
TEXKS | 12 | WARRIS
2024 by Texas Department of Transportation s 53 TooT T-ET0 otc.
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GENERAL NOTES FOR ALL ELECTRICAL WORK

1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
25 diagrammatic and may be shifted to accommodote field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors fnrough
S the PVC conduit system. When galvonized steel RMC elbows are specifically calied for in
S5 2. Provide new and unused matericls. Ensure thot all materials ond installations comply with the plans and any portion of the RMC elbow is buried less thon 18 in., ground the RMC
2 the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by means of g grounding bushing on o rigid metol extension. Groundmg of the rigid
8 . specifications, National Electrical Monufocturers Association (NEMA), ond ore listed by metal elbow is not required if the entire RMC elbow is encased in g minimum of 2 in. of
6§°8% Underwriters Loboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are al lowed on these concrete encased rigid metal elbows. RMC or
-0 as Conadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary fo various bid items.
3*'1'_3 LLC con be considered equivalent to UL. Where reference is made to NEMA listed devices,
9_:@' International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
§ acceptable equal to a NEMA Iisted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable.™ At the Contractor’s request ond with approval by
o~ tisting. Faulty fobrication or poor workmanship in any matericl, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
T o is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618, Ensure bored HDPE substituted for PVC is schedule 40 ond of the saome
Q5& additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of [tem 622,
P except that the conduit is supplied without factory-installed conductors. Make the transition of
.‘3§3 3. Miscellaneous nuts, bolts and hardware, except for high strength bolts, may be stainiess the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. I?rovide conduit of the size
§"’E steel when plans specify galvanized, provided the bolt size is Yo in. or less in diometer. and schedule as shown on the plons. Do not extend substituted conduit into ground boxes or
ov, foundations. Provide PVC or galvanized stee! RMC elbows as called for at all ground boxes and
‘;og 4, Provide the following test equipment as required by the Engineer +o confirm comp!ionce with foundations.
.Eff,g the contract and the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistance ] ) ) ] .
Eg“ 1-351:3,—, -toqu']e yrenches, ond torque sgrewdrivers. Ensure all equipment has been properly 10. Use +wo-ho!e s‘rrcp§ when supporting 2 in. and lcrgen: conduits. On electrical service poles,
o3y calibrated within the lost year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole stondoff straps are allowed on
<82 request. Operate test equipment during inspection as requested by the Engineer. the service riser conduift.
C o 4
';"é'u:; 5. Install grounding as shown on the plans ond in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
gx9 conduits; metal poles; luminaires; ond metal enclosures are bonded to the equipment grounding
. conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
o9 connectors, and bonding jumpers are subsidiary to the vorious bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
2ot . . . . . . and install expansion joint fifttings on all continuous runs of galvanized steel RMC conduit
*’8§ 6. When required by the Engineer, notify the Department in writing of materigls from the external ly exposed on structures such as bridges at moximum intervals of 150 ft. When
fid- Material Producers List (MIIDL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
- listed on the MPL on TxDOT’s website under "Roodway [llumination ond Electrical Supplies. joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
gg,g No substitutions will be allowed for materials on this list. movement ot no additional cost to the Department. Provide the method of determining +the
e amount of expansion to the Engineer upon request. Do not use LFMC or LFNC os g substitute
3961 CONDUIT for the required expansion conduit fittings.
Oy 0
o aé A. MATERIALS 2. Space all conduit supports at maximum intervals of 5§ ft+. Install conduit spacers when
25 . . ) . L. attaching metal conduit to surface of concrete structures. See “"Conduit Mounting Options”
Lo« 1. Pr‘ov!dc_e cor_xdunf, junction boxes, ‘fnﬁmgs, and hardware as per TxDOT Departmenta!l Material on ED(2). Install conduit support within 3 ft. of all enclosures ond conduit terminations.
Oy Spec:flcc‘uon_(DMS) HO§0 "Conduit"” and Item 618 “Conduit” of TxDOT’'s "Standard Specifications
S« c For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beoms except as shown
X conduits listed under Item 618 on the MPL under “Roadway Iliumination and Electrical Supplies.” specifically in the plans or os approved by the Engineer.
w0 Provnge conduit types according to the descriptive code or as shown on the plans. Do not
£~ substitute ofher.fypes of gonc_:lui’rs for those shown. Provide liquidtight fiexible metal conduit 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
25 (LFMC) when f!ex:b!e gongunf is called for on gglvonized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfacing operation has begun. Backfill ond
°,8 systems, Provide lxgundfughf flexnble nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
E%EE called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
w3 0
Zonn 2. Provide galvonized steel RMC for all exposed conduits, unless otherwise shown on the plons. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
- Properly bond all metal conduits. material unliess otherwise noted on t+he plans. When placing conduit in the sub-base of
3 B+ new roadways, backfill all trenches with cement- stabilized base as per requirements of
a2 Th 3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation”, 400 “Excavation and Backfill for Structures”, 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfili", 402 "Trench Excavation Protection”, and 403 "Temporary Speciol Shoring. "
+hrough one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the laorger size. For situations 6. Provide ond place warning tape approximately 10 in. above all trenched conduit as per ltem 618.

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

7. During construction, temporarily cap or plug open ends of all conduit ond raceways immediately
after installation to prevent entry of dirt, debris ond onimals. Temporcry caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the

AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
a1 10" x 10" m 12" x 127 - " " -
0 0" x 4 2" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
Py « - .. P " " M " - cans, service enclosures, auxiliory enclosures and junction boxes. Grounding bushings on water
4 8" x8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not required.
®#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
. " w . - - " " . 9. Fit the ends of all PVC conduit terminotions with bushings or bell end fittings. Provide and
#8 8 x 8" x4 B x8 x4 8 x8" x4 instal! o grounding type bushing on all metal conduit terminations.
. f . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal voiume of less than 100 cu. in. and supported Dy or equipment grounding conductor. Ensure all bonding jumpers are the same size os the equipment
entering raceways must have thregded entries or hubs identified for the infended grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
DUI’DO?G Ol’:!d §uppor+ed by connection of two or more rigid metal conduits. Secure reqwred, if the duct extends the full length through the COSlng-
conduit within 3 ft, of the enclosure or within 18 in. of the enclosure if all ‘ ® Traffic
C°”'§’”;* erHI-rle? are on Ihe oo ?633' Megho;ncol Iy secure gll junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. Operations
an internal volume greater than cu. inches. lTexas Department of Transportation Selon,
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. ond 6 in.
5. Provide hot dipped galvonized cast iron or sand cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
gluminum boxes. Size outlet boxes according to the NEC. 13. Sec! ends of all conduits with duct seal, expandable foom, or by other methods approved by
6. D + int iat H s . . the Engineer. Seal conduit immedictely after completion of conductor installation and pull ELECTRICAL DETAILS
- Do not use intermediate metal conduit (IMC) or electricol metaliic tubing (EMT) tests. Do nmot use duct tope as a permanent conduit sealant. Do not use silicone coulk as a
unless specifically required by the plan sheets. When EMT is called for, provide conduit seaiant. T
junction boxes made from galvonized steel sheeting, listed and approved for outdoor CONDUl TS & No ES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14, File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in gccordance wifth fhefNEC.. Provide junction boxes for IMC conduit systems thot meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
e some requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (1) -1 4
7. p . PVC | 1 int ¢ . as allowed under ltem 445 "Galvanizing." Do not paint non-galvonized material with a zinc rich
. o:g;;vdﬁsevno*{:gc ‘{‘°‘:hg°x?2n;” ended for outdoor use on PVC conduit systems, unless paint os an alternative for materials required to be galvanized, FILes ed!-14. dgn o [ex: fo: ok
! ° p ° ©7xD0T  October 2014 CONT |SECT JoB HIGHWAY
. REVISIONS 6459 | 93 001 1-610, etc.
Eﬂ DiIsT COUNTY SHEET NO.
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Conduit Spocer .-
(mount ing shoe) 2:“.” Type ] 74— CONCrete
ainless steel o
. . . or hot dipped & g Structure
e ]‘—Q Girder | | € Girder—-] ggc‘:gge galvanized * e ﬁj\
59 . : Expansion Anchors | Condui + - Conduit Strap pe 3/ .
G- | | & P nroaded Rod | 1 ] R . %" Stainless
5% I . ¢ %" em;“ef:rs T - [#— Concrete - steel expansion
-z 1L . L 8 R 1 ,g/ £ Structure 4 anchor. Anchor
t3g [ ) ~ G i Z depth 1* min.,
. 5 ° . e o H o I "
o3 ' ! Rigid Metal : | ! 3333&?523 = Stainiess steel Conautr o A Gl
T8 | : E Conduit (RMC)E : ' mal leable 2 ixpms'm.?nﬁh‘?” Conduit Mounting ———) |0
26 . ™| x . : :[ ] conduit strap 94 or condlun" 2 Chaonnel (B-line, 1+ Ez
=08 | S8 Conduit—g. . : “ \ s up, to 1 Ya" use Kindorf, Unistrut 8|S y
.t ! - Clomp | ~——See "HANGER i /4" dio. anchor. or equal) (Hot dip = il
T a : ASSEMBLY DETAIL" —: For conduits 1 5" galvanized) 1
o€ | el a i Lttt el | to 2" use %" dia.
P : L B AN : anchor,  Anchor
oca . . R depth 1" min.
+§3 I Conduit Mounting ] ) ,'}.. max ey
8agv Channel : 2 .
[y ] I
=08
gce i |
-
TN ‘ . CONDUIT MOUNTING OPTIONS
! !
~g§: I I Attachment to concrete surfaces
Ay : : See ED(1)B. 2
:é% o "SPAN" 6"
g.’-‘{‘.’ Min Min
e
e . Varies
R h (4 1
£3%
xw(‘:’
QE" : b .
o8, AN : F i 11 :
855 CONDUIT HANGING DETAIL S | . e R ¥ing Wo Expansion
o It : . X Fitting
Oy / )
>8O R
83 ——
» X pje X
.;Eg 0?”\’{- ,‘gh‘: [ .“(,.-.“. .". Shy:Ne : 3 X% /
By SRR A, A ;
G5 CONDUIT MOUNTING CHANNEL OGS
wd 0
=XF “SPAN" “W"ox "R aqn Conduit RMC
I PVC
«ag less than 2° 1 %" x 1 %" 12 Ga.
®C 37 .
5%5% 2'-0" to 2'-6" P %" x 1 %" 12 Ga. Exéons?ilgr:n
= ’ " n
= >2°-6" to 3'-0" | 1 %" Yo" | 1 . Anchor
<g22 %" x 2 Y 2 G Hex Nut, Split Lock
2 er Chomnels with round or short slotted hole i Washer & Flat Wosher TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
o X0 patterns are allowed, if the load carrying 1 H Nut
capacity is not reduced by more than 15%. ex Nu
7 Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut
t. Use torque controlled mechanical expansion anchors that ore aopproved for
Rigid Metagl use in cracked concrete by the International Code Council, Evaluation
Conduit (RMC) Service (ICC-ES). The chosen anchor product shall have a designated
I1CC-ES Evaluation Report number, ond its approval status shall be
P %" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
Threaoded Anchors.
Rod
Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
Mounting Yiasher & Square or do not use expansion anchors that are not included in the ICC-ES approval
Channel Oversized Cut Washer 1ist; ond do not use exponsion anchors that are only approved for use in
\ uncracked concrete.
————————— 3. Use anchors manufactured with stainiess steel expansion wedges. Anchors
"I manufactured with carbon steel expansion wedges are not allowed. Anchor
* N > bodies con be either zinc-plated carbon steel or stainless steel. For
application in morine environment, both the onchor body ond expansion g‘ arfaftfl""
\ R wedge shall be stainless steel. Ao iiad
Conduit l Texas Department of Transportation Standard
Mount ing Hex Nut, Spilit Lock 4. Install anchors as shown on the plons ond in accordance with the anchor
oy Channel WG:he‘: 5 F}ID ; Wooﬁ g monufacturer’s published installation instructions. Arrange a field
@ She demonstrotion test to evaluate the procedures ond tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure. ELECTRICAL DETAILS
5. Prior to hole dritling, use rebar locator to ensure clearing of existing
deck strands or re;’nforcemenf. install onchotr;s to ensure o minimum effective CONDU[ T SUPPORTS
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread tength fér propler torqueing and tightening of anchors. ] 4
6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete e ED (?DZT T T o
breakout, and concrete pullout strengths gs determined by ACI 318 Appendix D) JFle edz-14. o 1xi Cke 1x0O0T Jow Tx s 1X
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Nef). No lateral loads shall be ©7TxD0OT October 2014 CONT | SECT 408 HIGHWAY
- introduced after conduit installation. REVISTONS 6459 | 93 001 1-610, etc,
‘:—J ﬂ pisT COUNTY SHEET RO.
3= HOU HARRIS, etc 7
718
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insuloted conductors in accordance with Departmental Material 12. Provide ond install a separate stranded equipment grounding conductor Seal between
25 Specification (DMS)11040 "Conductors" and ltem 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
°a conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the some size as the lorgest hot melt adhesive Heot Hot melt "Cc* clomp
65 under "Roadway [itumination ond Electrical Supplies” Item 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs tape. Tope to Shrink adhesive type connector
e conductors in conformcnge with the NEC. Identify grounded (neutrail) conductors whfh are bonded together at evefy_occes§ible locotion. For +roff|c §xgncl exge;wd ng end Tube tape
8 white insulation. Identify grounding conductors (ground wifes) with green insulghon installations, provide a minimum size 8 AWG EGC. The EGC is paid for of tubing b —\
0% or bare conducmfs. Identify ungrounded (hot) conducfors with any color insulation under Item 620. 7y -Il-}o I/Q“ Yy
5€ o except green, white, or gray. Keep color scheme consistent throughout the wiring 8 4
3+ system. Identify conductors 6 Americon Wire Gouge (AWG) and smaller by continuous C. TEMPORARY WIRING
28 color jacket. Identify electrical conductors 4 AWG and larger by continuous color . . .
5 jocket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors and electrical equipment in accordance with
‘.l’u‘: least 6 in. of the conductor's insulation with half laps of tape. the NEC article "Temporary Installations” and Department stondard sheets.
-
QgE 2. Provide a solid copper 6 AWG grounding elecirode conductor to bond the electrical 2. Provide a ground foult circuit interrupter (GFCI) for power outlets for
oat service equipment to the concrete encased grounding electrode or the ground rod at portable electricol equipment, power tools, ice machines, ice storage bins gncreosg
.‘_’§5 the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be any one of the insulation
LHeP with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, receptacle, or circuit breaker type. diameter with
°e, electrode conductor to the concrete encased grounding electrode as shown in the L hot melt
a0y plans. 3. Uge listed wire nuts with factory applied seatant for temporary wiring ?gggsgee;iggé
oc where approved.
~Ew§ 3. Wnere two or more circuits are present in one conduit or enclosure, permanently 2" Min. past end of
wg identify the conductors of each branch circuit by aottaching ¢ non-metallic tag 4, Enclose conductor splices within o listed enclosure or ground box, or ensure SverTap I+u'l.>mg|b)'/l
2ab around both circuit conductors at each occessible locotion. Provide tags with +he splices are more than 10 f+. above grode vertically and more thon 5 ft. Yo" to 4
28w two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing femporary conductors
E,s‘_:‘, identification as shown in the plans. Print circuit identification on the tag in oreas subject to vehicle traffic or mobile construction equipment, ensure
wda with a permonent morker. the vertical clearance to ground is at least 18 ft. when measured at the
gxe lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
2 . 4, Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. . T
: -8 split bolt connectors for splicing as specified in DMS 11040. Use hot meit Compression Type
aoL odhe§ive tape f9 fill _fhe gap and sgol the ends of_h?c*r shrml§ Tubiqg. Proyide 5. Protect and when necessary repair ony existing electrical conduits uncovered
90 UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
zec mo+e::|gls, breokov_voy d|§cor_1nec+s, splice covers, and fuse holders are the NEC.
°§L subsidiary to various bid items.
O
gg': B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
200
g§v, 1. Use onily o flgt, high fensilg strength polyester fiber pull tape fo:f pulling A. MATERIAL INFORMATION
wd5 conductors through the conduit system. After installing conductors in conduit, Seal between Heat
- ,.g perform conductor puli test. If a conductor cannot be freely pulled, maoke any 1. Provide and install a grounding electrode ot electrical services. Provide conductors with Shrink
vES needed glterations or repairs at no additional cost to the depgriment. Perform ground rods according to DMS 11040 ond the plans. Larger diameter or longer hot melt adhesive Hot melt Tube
8., insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual tape. Tape to adhesive .
588 Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may t?e called for in ex'ren:wd past end tape Split bolt
b5 . . . . specific locations including electrical service, see individual plan sheets. of tubing by —\ /-
S o 2. Leave 2 ft. minimum, 3 ft. max i mum tength for each conductor up to +hg splice in Ya* to Yo"
%<& ground boxes. Leave 3 f+. minimum, 4 fi. maximum length of conductor in ground 8 4
E:’f.’ boxes when pul led through with no splice. Leave 1 ft. minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
"6$§ length of conductor of enclosures, weatherheads and pole bases. 1. Furnish ouxiliory ground rods for Iightning protection and instal!l in soil,
28981 3. Moke splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods instalied
gggu, enclosures and use only |isted compression or screw type pressure connectors, in cgncrefe, ensure fhe.connecfxon of fhe_cond?cfor to the grogndfrcl)cli c|18'
Shue terminal blocks, or split bolt connectors. Insulate splices with heavy wall regdily accessible for inspection or repairs. or4gfound Todsf3n§ g de -3
aF oE heat shr;r':k fll.nbing gr g?l-fi I Igd insulofiTg*splice*ﬁoxeri +g Dr&vidg a soitl, ensure that the upper end is between 2 to in. below finished grade. Increase
@ c watertig splice. Overlap conductor insulation wi eat shrin ubing a . . . . . <
& % minimum of 2 in. past both sides of the spiice. Where heot shrink tubing 2. Do not pioce ground rods in the same drilled hole as @ timber pole. zgggezgéﬁfw?%* o —— :jr_xsulg;;on.*h
may not shrink sufficiently fo provide a watertight seal around the individual L . hot melt adhesive hlmh‘ wi
conductors, prior to heating the tubing, increase the digcmeter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of tope 1o protect C’h e +
insulation using hot melt adhesive tape to provide o watertight seal between the rod. negf shr?nk from 2" Min. 2% Min ?d es‘xrve gpﬁa
the individual conductors and the heat shrink tubing. Ensure the tape extends . . shorp edges l S ops odexfe
past the heat shrink tubing. Use hot melt adhesive tope to fill +he gap and 4. Remove all non-conquchve coatings such as concrete splatter from the rod e} over iap over lap past end o
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. Jubing by
been burned, or overheoted, is considered defective and must be reploced. . . . V8" to Y
5. Route qll conductors as short and straight as Qoss:bi? for connechon.fg
4. Size and install gel-filled insulating splice covers according to ligr:rming proTecﬁon.ground rods. When g bend is required, ensure a minimum
monufacturer’s specifications when used in place of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
5. Wire nuts with factory aopplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plans, protect grounding electrode Spl it Bolt Type
smalier conductors in above ground junction boxes, but not in poie bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and instgll o grounding type bushing
accumulation of water, and properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written authorization is required before installing o ground rod in a
horizontal trench for rocky soil or o solid rock bottom.
7. When terminating conductors, remove the insulation and jacketing moterial without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damaged. Snap- lock,
See through ° Traffic
8. Replace conductors and cabies that are domaged beyond repair or that fail on mo |l ded coser mofded clomp s’ Operatlons
insulation resistance test at no additional cost to the department. ITexasDepartmentafTransportation sgg/,lﬁdlg;'d
9. Do not repair damaged conductors with duct tape, electrical +tape, or wire nuts. Lfsied Screw Type
Use only approved splicing methods. §e+ Sc;gw/Lug ?r:;zlgignglé;??ce
. . or making
10. Do not terminote more thon one conductor under a single connector, uniess the s cover
connector is rated for multiple conductors. Do not exceed the pressure connector’s connections ELECTR l CAL DE TA I LS
tisting for maximum number and size of conductors allowed. £ L = .
N CONDUCTORS
11, Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breckaway support device. Follow manufacturer’'s —_—
instructions when terminating conductors to breakoway connectors. Properly torque ED (3) =1 4
threaded connections. Proper terminations are critical to the safe operation of
breakaway devices. Trim woterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT Jox: TxDOT Jows TxDOT Jex: TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter P T 3 ©Tx00T  October 2014 CONT |SECT 408 HIGHNAY
a single opening in a boot. Provide waterproof boots with the correct number of S l- ICE OP lON REVISIONS 6459 | 93 001 1-610, etc.
v s H H Y .
g,:', gge:;\ggﬁ. olr.legxg agt:'sed openings factory sealed. Use prequalified breagkaway connectors Listed Screw Type — — —
=3 HOU HARRIS, etc. 8
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No. 3
Reinforcing No. 3 N
/sfeel Reinforcing g;gund GROUND BOXES
steel

- IA \ A. MATERIALS

25 I’— - :‘— B - <—Class A PSS By
:'é " 107 (typ) \ Esﬂgge:g ﬁ?;gg) : 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
cg | a Apron-Full accordance with Departmental Material Specification (DMS) 11070 “Ground Boxes" and
g A I 10", Grounding Depth of box [tem 624 "Ground Boxes."
g0 ! ttyp), A bushing for PO " " LT . . .
Le . 1 RMC. Bel! end kg o s q ety d 2. Provide Type A, B, C, D, and E ground boxes aos shown in the plons, and as listed on
g¥ & r==PF-= 0 -ZHz-ZzZ 1713 fitting for g g 9" Aggregate the Material Producers List (MPL) on the Deportment web site under "Roadway [!lumination
o5 7 4 PVC (4} Fill () and Electrical Suppiies,” I+em 624.
Zw

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

- box

- I . .

A . ] Conduit or 4. Provide larger ground boxes in accordance with [tem 624 and as shown in the plans.

r‘— " ell

o 20 } duct cable

§ S —— | B. CONSTRUCTION METHODS

H 1. Remove all grave!l and dirt from conduit. Cap all conduits prior to placing aggregate

- 1 ond setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of

3 Item 302 “"Aggregotes for Surface Treatments.” Ensure aggregate bed is in place ond ot

0 PLAN VIEW SECTION A - A least 8 inches deep, prior to setting the ground box. Install ground box on top of

g aggregate.

@

3 APRON FOR GROUND Box 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
— of concrete for the apron extends from finished grade to the top of the aggregate bed
3 under the box. Ground box aprons, including concrete ond reinforcing steel, are

= subsidiary to ground boxes when called for by descriptive code.

(1) Uniformly space ends of conduits within the ground box. Position ends of conduits so

that ground box walls do not interfere with the installation of grounding bushings 3, Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.

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

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

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

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

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

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

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

kind is made by TxDOT for any purpose whotsocever.

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

&
¥ GROUND BOX DIMENSIONS 9. If on existing ground box in the contract has a meta! cover, bond the cover to the
3 equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
=] as the grounding conductor. The bonding jumper is subsidiary to various bid items.
u TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
@ (Width x Length X Depth) fully describing the work required.
A 12 X 23 X 11 10. If other ground boxes with metal covers are within the project limits but ore not part
of the contract, the Engineer may direct the Contractor to bond the metal covers,
B 12 X 23 X 22 identifying the specific boxes in writing. This work will be paid for separately.
11. Bond metal ground box covers to th rounding conductor with o tank ground t tug.
c 16 X 29 X 11 grou X COV e grounding u wi grou ype iug
D 16 X 29 X 22
£ 12 X 23 X 117
Hole for Yo
GROUND BOX COVER DIMENSIONS bolt with ~ 4 ra ot
for head | 7 | Oprations
DIMENSIONS (INCHES) j__ i _ _ ] Texas Department of Transporiation Standard
TYPE _ K P i
J T—-
H I J K L M N P I
A, B&E 23} 23 1 ! Y/ 5! 13
’ /A 3? 3% | 9% | 57 f 2 For cover logo — ELECTRICAL DETAILS
c&bD 30| 30Vl 1T Ve 1T Vel 13 Ve 6 Y, 1 % 2 and labeling
requirements. GROUND BOXES

See DMS 11070

PLAN VIEW END SIDE
ED(4)-14
FILEs edd-14.dgn on: TXDOT [eks TxDOT [owe TxDOT Jexs TxDOT

GROUND Box COVER © 1x00T October 2014 CONT |SECT 08 HIGHRAY
.. REVISIONS 6459 | 93 o0 1-610,etc.
s w
: d DIsT COUNTY SHEET NO.
[~ 1" HOU HARRIS, etc. 9
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ELECTRICAL SERVICES NOTES
1.Provide new materials, Ensure installation ond moterials compiy with the applicabie SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
provisions of the National Electrical Code (NEC) and National Electrical Manufocturers
Associgtion (NEMA) standards. Ensure material is Underwriters Loboratories (UL) listed. 1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field arill fiange-mounted remote operotor hondle if needed, to
e Provide and install electrical service conduits, conductors, disconnects, contactors, ensure handle is lockable in both the "On" and "Off" positions.
§o circuit bregker ponels, and branch circuit bredgkers as shown on the Electricol Service 2. Type galvanized steel (GS) enciosures may be used for Type C panelboords o ]
“p Dato chort in the pians., Faulty fobrication or poor workmanship in moterial, equipment, ond for Type D and T services that do not use an enclosure mounted 2.Wnen the utility company provides @ transformer lorger than 50 KVA,
°9 or installgtion is justification for rejection. Wnere manufacturers provide warranties photocel | or 1ighting contoctor. Provide GS enclosures in gccordance with verify that the ovailable foult current is less than the circuit
P and guaraontees os ¢ customory trade practice, furnish these to the Stote. DMS 11080, 11082, 11083, and 11084, breaker’'s ampere interrupting capacity (AIC) rating and provide
€8s . . . . . . . documentotion from the electric utility provider to the Engineer.
823 2. Sggg;g;eﬁ;g?f;égg;.g?r‘s"')gg?flgog?ggr?gug? ‘1']'ys‘oE.l.E?gg,'{ff?éo?e;gli\[l?cz;o?gagd‘?Bg?fs' 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
5 ! trreatt ! ! i it 1 11081, 11 11083, and 11084. Do
g+ “Electrical Services-Type A," DMS 11082 “Electrical Services-Type C, " DMS 11083 gg? 20%21-0:(.*:3?2?2:: :;EZ,?MS 080, 11081, 11082, ' PHOTOELECTRIC CONTROL
‘g_‘é" "Electrical Services-Type D,"” OMS 11084 “"Electrical Services-Type T," DMS 11085 |.Provide photocell as Iisted on the MPL. Move, adjust, or shield the
hel - i i - " - H i " . . . . . Vi i .
>ﬁ§ Electrical S?';Y'cfﬁ Pedeg?ol_ (PS) 2 gng I':*em 628 E}l‘ecfrngolcServacgs °flth$ g 4.Provide pedestal service (PS) enclosures in accordance with ED(9) and photoce!] from stray or ombient nignt time [ight to ensure proper
el Standard Specifications. Provide electrical service types A, C, ond D, as liste DMS 11080 and 11085, Do not provide GS pedestal services. If GS is shown S 4 c t
e ial Producers List (MPL) on the Depcrtment web site under "Roadwa . PGy . operation. Mount photocel! facing north when practical, Mgun‘r op
+To on the Material Pro p Y in the PS descriptive code, provide an AL enclosure. T tod Photocel ! Detall
O € I1lumination and Eiectrical Supplies,” Item 628. Provide other service types as ' of pole photocelis as shown on Top Mounted Photoce etail.
:.‘s'; detailed on the plans.
(2 agge d
:ég 3.Provide all work, materials, services, and any incidentals needed to install a
88 complete electrical service as specified in the plans.
L0
‘;83 4, Coordinote with the Engineer and the utility provider for metering ond compliance
e with utility requirements. Primory line extensions, connection charges, meter
-;w§ chorges, and other charges by the utility company ;'o provide power to ;-he !occﬂon * ELECTRICAL SERVICE DATA
gg‘_ are paid for in accordonce with Item 628, Get opproval for the costs associated . -~ - o
Eas with these charges prior to engoging the utility company to do the work. Consult Etec. Plan Service| Service Safety Main Two-Poie Paneibd/ B.ronc.h Branch B‘ronc. KVA
ggg with the utility provider to determine costs and requirements, and coordinate the Service | Sheet Electrical Service Description Conduit | Conductors| Switch | Ckt. Bkr. |Contractor |Loodcenter Circuit Ckt. Bkr. |Circuit| '
“s3 work as approved. ID Number *¥%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
§2§ 5. The enclosure monufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100(SS)AL (E)SF(U) 2" 3782 100 2P/100 100 N/A LEgthng NB 2P/40 26 28. 1
e . keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
r .0 provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" Underpass 19720 15
o5 enclosures. Master Lock #2195 keys and locks become property of the State.
£§‘5 Unliess otherwise approved, do not energize electrical service equipment until .
3 & focks ore instalied. NB Access 30 ELC SRV TY D 120/240 060(NSISS(E)TS(O) | 1 4" 3/36 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
25 . .. Luminaires P/20 )
v2. § 6.Enclosures with external disconnects that de-energize all equipment inside the 30 fp 26 3
g*e enclosure do not need a dead front trim. Protect incoming line terminations from ccrv /
58, incidental contact as required by the NEC.
> [+] ]
B [/ n 1 4 1.
3%3 7.When galvonized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main| 58 ELC SRV TY T 120/240 0OO(NS)IGSINISP(O} | 1 Y4 3/%6 N/A N/A N/A 70 Flcsh:ng Beaco 1P/20 0
289 stainless steel magy be used. Figshing Beacon 2 1P/20 4
25 . . . . i ical services must have
vES] 8.Provide wiring and electrical components rated for 75°C. Provide red, black * Exaomple only, not for construction. All new electrica .
L Oy .
S, . and white colored XHHW service entramce conductors of minimum size 6 American electrical service data chart specific to that service gs shown in the plans. Standard 3-prong
S e Wire Gouge (AWG). lIdentify size 6 AWG conductors by continuous color jacket. N . . N . . . - hotoce! |
§"'5 Identify electrical conductors sized 4 AWG ond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Eecepfocle - . iy
259 jacket or by colored tape. Mark at legst 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ElLectrical Code. ond photoce! | Conduit mounting
292 with half lops of colored tope, when identifying conductors. Ensure each service chonnel (Unistrut,
£~y entronce conductor exits through o seporately bushed non-metallic opening in the Knndorf,”B~lme
Pl weatherhead. The lengths of the conductors outside the weatherhead are to be . or equa
"égg 12 inches minimum, 18 inches moximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
= QDO galvanized,
558%G]) 9.A11 electrical service conduit and conductors ottached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) cast iron, T
Zoon including the riser or the elbow below ground are subsidiary to the electrical ; e e sl el or sand cast :
<E-z service. For on underground utility feed, all service conduit ond conductors after Schematic Type l aluminun out et 6}: Mount Photocel |
9 o the elbow, including service conduit and conductors for the utility pole riser A 6" to 8" meosured
=Ty when furnished by the Contractor, will be paid for separately. Service Voltage V / V —oI box with cover. from the top of
. . . R . . the pole or 18
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . s
Y» in. PVC conduit containing the electrical service qroundin’g electrode D-scgnngcf Amp Rghrl\g Los Yo" RM ;9 gohfgef cgove
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only Conduit, bend inished grade
conduit for branch circuit entry to enclosure is the same size gs that shown Typically Type T — 1o provide V" or as directed
on the layout sheets for bronch circuit conduit, Extend all rigid metal conduits . — to 1" clearonce by Engineer, and
a minimum of 6 inches underground and then couple to the ftype and schedule of (SS) = Safety Switch Ahead of between photo- as allowed by
+he conduit shown on the !ayout for thot pgrﬂculgr branch cgrcuif. Install o Meter-Check with Utility "‘[’ P! | utility compony.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and poie.
P . . . R Meter-Check with Utility
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and B — .
service enclosure when they ore mounted 90 1o 180 degrees to eoch other. Siz? the Enciosure Type —_— Service
LFMC the some size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Support
length, Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length $5= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must haove o grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminoted with o grounding fitting. The LFMC must contain a grounded (neutral) L uminum PS— TOP MOUNTED PHOTOCELL
conductor. Ensure ony bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all installed conduc:rors, yifh at least §ix inches of free conductor (E)= Inside ServicesEnclosure ] Install conduit strap maximum 3 feet
movement demonstrated +o the satisfaction of the Engineer. Mounted from box. 5 foot maxi ' spccing*
12.Ensure all mounting hordware and instollation details of services conform to utility (TY= Top of pole between straps supporting conduift.
company specificotions. (L= Lumingire mounted
. . . (N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required *. Traffic
enclosure manufocturers will prepore ond submit g schemgtic drawing unique to each s ; — O%%?s%’:s
service, Before shipment to the job site, place the appiicable laminated schematic Service Support Type :
drawings and the laminated plan Sheet showing the electrical service data chart GC= Granite concrete R lTexas Department of Transportation Standard
used to build the enclosure in the enclosure’'s data pocket. The installing contractor 0C= Other concrete
will copy ond lominate the actual project plon sheets detailing all equipment and TP= Timber pole
branch circuits supplied by that service. The lominated pian sheets are to be placed SP= Steel pole
in the service enclosure’'s document pocket. Reduce 11 in. x 17 in. plan sheets to -
8!, in. x 11 in, before laminating. If the instaliation differs from the plan SF= Steel frome . ELECTR[CAL DETAILS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= Pole by others or paid
Existing poie SERVICE NOTES & DATA
14.Wnen providing an "0ff The Shelf” Type D or Type T service, provide {ominoted plan EX= Existing pole
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plan sheets to 8 /2 in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service 4
enclosure that has no door pocket. — ED(5) -1
0= Overhead Service Feed - - - -
15.Do not install conduit in the bock wall of a service enclosure where it would from Utility Fies ed5-14.dgn ow: TxDOT_Jex: TxDOT [ows TxDOT _[cx: TxDOT
penetrate the equipment mounting ponel inside the enclosure, Provide Qrgunding U= Underground Service Feed © 1x00T October 2014 coNT |sECT Jo8 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers fo grounding bus. from Utility E— REVISIONS 6459 | 93 00! 1-610, etc.
. Grounding bushings are not required when the end of the metal conduit is fitted
[ . P 1 ISt COUNTY SHEET NO.
b with a conduit sealing hub or threaded boss, such os a meter base hub.
ac HOU HARRIS, etc. 10
O i
T1E




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

No warronty of any

TxDOT ossumes no responsibility for the conversion

Vi V2

Grounding Typical Bronch
Electrode Circuits

The use of this stondard is governed by the "Texos Engineering Proctice Act".

kind is mode by TxDOT for ony purpose whatsoever.
of this stondord to other formats or for incorrect resul+ts or damages resulting from its use.

DISCLAIMER:

SCHEMATIC TYPE A
THREE WIRE

DATE:
FILE:

-~ mounted.

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

with red top
conductor exits the
wegtherhead.

required when photocel!
is listed as pole top
mounted.

length

insulation
e where

]

white insulation or e —
1 -

color code 6 .

of neutral conductors’ L_

insulation with white

tape where conductor

exits the weatherhead.

! {4 ] Two Photocell viewing
windows not shown but
required when photocell
is listed os enclosure
Windows not

length

Do not bond
this bus to
the enclosure --»

Typical Branch
Circuit

Grounding
Electrode

SCHEMATIC TYPE C
THREE WIRE

WIRING LEGEND

Power Wiring

Controil Wiring

Neutral Conductor

e (5 s

Equipment grounding conductor-always
required

GN G = N
Grounding
2 l l 3 l Electrode ll
Typical Typical
120 vVoit 240 volit
Bronch Circuit Lumingire

Branch Circuit

SCHEMATIC TYPE D -
1207240 VOLTS -

onding
jumper

v

Typical
120 7/ 240 volt
Branch Circuit

CUSTOM

THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric

2 utility provider)

3 | Service Assembly Enclosure

4 | Main Disconnect Breoker (See Electrical
Service Data)

5 }Circuit Breaker, 15 Amp (Control Circuit)

6 Auxiliory Enclosure

7 | Control Stotion ("H-0-A" Switch)

8 Photo Electric Control (enclosure-
mounted shown)

9 | Lighting Contactor

10 | Power Distribution Terminal Blocks

11 | Neutral Bus

12 Branch Circuit Brecker
(See Electrical Service Data)

13 | Separate Circuit Breaker Poneiboard

14 | Load Center

15 | Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red tape where

conductor exiif’123’__‘_,,_,—»———*“”'
weathernead.

White insulation or
color code 6" length
of neutral conductors’
insulation with white
taope where conductor

exits the weofherheod.—~~~________*___b
~ -

G N
Grounding
l l Elecfrodel 1
v L 2R
Typical Typical
120 Volt 120 / 240 Volit

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
1207240 VOLTS - THREE WIRE

Galvanized steei-"Buy Off The Shelf"
only. When required install photocell
top of the poie or on lumingire only,
no lighting contractor will be installed.

3- Trafflc
Operatlons

; Division
Texas Department of Transportation Standard

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14. dgn o TxDOT |cxs TxDOT Jows TxDOT |ck: TxDOT
(©1xD0T October 2014 CONT |[sEcT 08 HIGHWAY
REVISIONS 6459 | 93 001 1-610, etc.
olst COUNTY SHEET NO.
HOU HARRIS, etc. 11

e



DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulotion 2% to 6" 20’ meosured from ] Top of Yo" . 2 Yo" TYP.
1.Provide steel pole and stee! frame supports as per TxDOT Departmental Materia! Specification or color code 6" { 4= (+yp.) grade. Circumtances H weatherhead radius
(DMS) 11080 “Electrical Services." Mount cll equipment ond conduit on 12 gouge galvonized of neutral B may require the L] *? be 2 to &,
steel or stainless steel channe! strut, 1% in. or 1 % in. wide by ! in. up to 3 % in. conductor’s _ electrical service | 4" typical NOTE:
deep Unistrut, Kindorf, B-line or equal. Boit or weld all channel ond hardware to vertical insutation with support to be tailer 1] be;low]me fop )
25 members as approved. Do not stack channel. File smooth ond paint field cut ends of all channel  white fape where RMC than the 20" shown, / or pole. All rough
S with zinc-rich paint before installing. conductor exits check with utility edges shall
b3 weatherhead. before installing. White insulation be ground
e 2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth
8 service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" point of of neutral
Cg . . . . . . . length of Line 1 attachment c_:onduc-r?r's . Drain hotle
5& 3.Provide ond install golvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of service drop insulation with for gaiv. 7" iy
= bolts for underground service supports. Provide and instoll galvanized %4 in. x 56 in. x 4 in. condlc’ror's t+o be below white tape where 2 - places - | jes2 ‘ 2y
28 anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insu!iloﬂon with weatherhead. conductor exits TYP. { ‘W) F ) I
- 34 in. to 3% in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where , . weatherhead. I Yo Yo "
= ond install leveling nuts for atl anchor bolts. conduc?gr exits Conduit support s % o ll _] ,__tl_L
z the weatherhead spacing, 3'max 1 Red insulation
2 4,Bond one of the anchor bolts fto the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slcck. from :rhe_e ends, or color code 6" T
@ listed mechanical connectors rated for embedment in concrete. See Inset B. length, 12" min and 5' in between tength of Line 1 POLE TOP PLATE
9 18" mo;< . —Service uniess otherwise or Line 2
a 5.Furnish and install rigid metallic ells in all steel pole ond stee! frome foundotions for all R Enclosure ¢called for by the conductor’s
v conduits entering the service from underground. utility. d e insulation with 24" Diometer
e Meter Inset A 1 red tape where dritl shaft
0 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety / Service 1 conductor exits ~
g unobstructed concrete cover. Switch Channel Enclosure the weatherhead. . :
3 . r /-brcckef or Conductor slaock Conduit
a 7.0rill ond tap steel poles and frames for /2 in. X 13 UNC tonk ground fitting. For steel pole service & other arrangement length, 12" min.,
- supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - A approved by o 18" max. g
g Provide properly sized hole through the bottom of the enclosure for the service grounding electrode z Inset B p the Engineer. Inset A 1 [
=X conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible 3 N (Kindorf, ';:'i' Meter —
from the enclosure to the tank ground fitting. For steel frome service supports, provide and install Unistrut, S
tank ground fitting on steel frome post. Install service grounding electrode conductor in a non-metallic 2v B-iine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equal.)
electrode conductor to the fank ground fitting. See steel frame ond steel pole detoils and Inset A for [ R 5 i | 1L I— - Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For c

& = N T
| . =g SN
@ [o= y
Alrme  eve iz njzr_ff
F—— 24 Dia. x 60" PVC RMC &

depth foundation

underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC
elbow, and then connect the schedule type and size of conduit shown in the plons. Provide and install Class "C*
grounding bushings where RMC terminotes in the enclosure. Grounding bushings are not required when RMC concrete
is fitted into a sealing hub or threaded boss.

CRURGLKAY

BASE PLATE DETAIL

de——— 24" dia. X 60"
foundation 4-u5

8.1f Stee! pole or frome is painted, bond each separate painted piece with a bonding jumper attached to reinforcing bars

o tapped hole. 4-5 reinforcing and #2 spiral ot 6" Y6 "
bars and #2 spiral pitch (typ.) A e "

9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch s

conductive material at contact points. Terminate bonding jumpers with Iisted devices. Install

minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Yo"

urenen Tiont: RVICE BOTTOM OF POLE
10.Avoid contact of the service drop aond service entrance conductors with the metal pole to SERVICE SUPPORT TYPE SP (0) OVERHEAD SERVIC

prevent abrasion of the insulated conductors. See Note 4 SERVICE SUPPORT TYPE SF & SP

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

kind is made by TxDOT for ony purpose whatsoever.

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

g 11.Shop drawi + ired f i t struct ! ifically stated 3"“" e T tharart”
w .Shop drawings are not require or service support structure unless specifically stote * X 13 UNC. Install
;:; elsewhere or directed by the Engineer. «rzonk ground fifnfsing, (./_\.\ ﬁ f ﬂ [l ,L\)__
o . connect electrical J
l | Varies i service ground:mg '\/‘) U vduoo \'\_/'
o | | electrode conductor. Lo \
M ] See Note 7. 5" thick 2" expansion :
o« . concrete joint material ¢
| - Q Center of meter Rebor - Anchor gggciglgsgng i
SAFETY socket 60" typical / Boit 6" X 6" u6
SWITCH above grade. ¥ wire mesh)——»
METER (Verify with utility) L
- L FRONT VIEW
1 I Dimension varies,
rlr—rL. Thregded INSET A INSET B install only as
St | b boss wide as required
varies ] Service to accommodate
RMC - Steel post - o R . Enclosure equipment
service || Humy ] Sorew 9
L 1|ENCLOSURE Channe| Strut I — — twhen gle TOP VIEW
- 3 for .mouni ing required) — -k
Nomber of struts = < Ehai SERVICE SUPPORT TY SF (0) & SF (U)
as needed to + METER SERVICE g —~
securely moun — - o™
securely, o« - ENCLOSUREHI:, " - o
=5 34" dia. =5k Operations
Inset A al= I Texas Department of Transportation Standard
Inset B 5 §
......... z gL
= | Inset 5 2 ELECTRICAL DETAILS
L { RHC to SERVICE SUPPORT
I utili
207 aia, x 46" . S— TYPES SF & SP
foundation N ¥ 24" dia. X ZG"SOep‘rh 4"
4-85 reinforcin v foundation 4-#
bars cné a2 5;;;?0| reinforcing bars ngg*;h ED (7) =1 4
WITH SAFETY SWITCH at 6" pitch (typ.) WITHOUT SAFETY SWITCH ?QSD“‘)? 25'29|pi+ch : P edl-14.dgn o TXDOT [ck: Tx00T Jow: TxD0T_[cx: TxDOT
) HOOKED ANCHOR DETAIL (©)7xD0T_October 2014 CONT | sECT 108 HIGHWAY
- FRONT VIEW WITH SAFETY SWITCH ctober 2 o par
2y SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE N R
Ou , etc.
716
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TRAFFIC SIGNAL NOTES

1. Do not pass luminaire conductors through the signal controller cabinet.

insulation or
of

white
color code 6"

2g . ) . . neutral conductor’s
G 2. Include an equipment grounding conductor in all conduits throughout insulation with white
wy the electrical system. Bond all exposed metal parts to the grounding 1-093 where conductor
2 conductor. exits weatherhead.
+ 0 .
§9%1 3. Provide roadway luminaires, when required, in accordance with the Red insulation or
h moterial ond construction sections of Item 610, "Roadway I1lumination color code 6" length
gro Assemblies, " except for performance testing of luminaires. Test of Line | or Line 2
a5 installed roodway luminaires for proper operation as a part of the conductor’s insulation
2:5 associated troffic signal system test. with red tape where
ol rvi conductor exits the
T af 4. If infernal I¥ iliuminoted street name signs are approved for use, éﬁf,‘foﬁﬁe__, weatherhead. Conductor
85E ground the fixture to the pole with a 12 AWG green XHHW conductor. ) slack tength, 12" min.,
i 18" max.
§§9, 5. Bond anchor bolts to rebar cage in two locations using #3 bars or
569 & AWG stranded copper conductors. Use listed mechanical connectors 120/240 Vol+t
oo, rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire
P details.
ac
-Ewé 6. Drill ond tap signal poles for ' in. X 13 UNC tank ground fitting.
gg‘_ Provide ond install tank ground fitting 4 in. to 6 in. directiy below
£aso electrical service enclosure. Provide properly sized hole through the =
oow bottom of the enclosure for the service grounding electrode conductor.
wes s Connect fhe.elecfriccl servicg groundir_wg electrode conductor to the tonk Sil
3%3 ground fitting. Ensure electrical service grounding electrode conductor T
FLaRe is as short and straight as possible from the enclosure to the fank 3
=5 ground fitting. See Inset A dgfoi! for fuffher informgﬂon. Size service 441
EH’ entrance conduit and bronch circuit conduit as shown in the plans.
> b
:§§ 7. Mount electrical service enclosure and meter to signal poie with stainless Y
By steel bonds. Ensure bonds are a minimum width of ¥4 in., Secure enclosures iy
8Ey to bands using two-bolt brackets. Install brackets near top and bottom of 1 .
g*e each enciosure. Install properly sized stainless steel washers on each bolt P",,‘ i1, top and fhread
9. in the enclosure. Band or drill and tap properly sized stand-off straps to 2" X 13 UNC. .Ins.foll
23° signal pole for attaching conduit, -— Meter tank ground fitting,
oL@ See Note 7 connect electrical
.‘388 8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
0?5 power conductors as required in Item 620 "Electrical Conductors” ond ED(3). electrode conductor
5°% To prevent electronics damage, do not conduct insulation resistance tests le— service See Note €
géé on traffic signal caobles after terminotion. gnc|§5$re7
P
®=0F 9. Lock all enclosures and bolt down all ground box covers before applying power ee Note
}é’?‘s to the signal installation. l
=
+ D
« 25]10. Terminate conduits entering the top of enclosures with a conduitf-sealing hub Inset A
°,E or threoded boss such as meter hub. Instal!l o grounding bushing on all metal
gﬁ‘éf_’ conduits not connected to conduit-sealing hub or threaded boss. Bond the
gaew grounding bushing to the ground bus with a bonding jumper. Seal all conduits
Sgun entering enclosures with duct seal or exponding foom. Do not use silicone to L INSET A
,:,""85 seal conduit ends. - Bushing
3%
- v Y
a xol11, For all conduits, ensure the burial depth is o minimum of 18", Ensure the gr:ngHfinq
minimum burial depth for conduit placed under a roadway is 24°. =2y

See TS-CF standard
for controller
foundation details,
number of required
conduits, and ground

view)

requirements (see side

See layout
sheets for
signal pole

type —mm—-mm—o——n-

ing

R
R RN, H:I'Iv T S I I Lt o Ol At NN T L A NN TN T N ORI * r N e N N N AN N NN AN NN NI A
I I A A A I I I A RRRRRRRRRRRARR A
RO R RN W X AN A \\\,\
X R SR AN N
4 N See Note 11 Ground box Y 2 ; R
\\//\. ‘/\\/ (see side view) ;\\;/V/qr;"f ot NS \‘\"\\//\ & (§'
XA Y S VA AR )
P2 G ' AN TN e = 7 o
\,\ \/\\/ 1] f 1
— o o O 2
Z 7 5
N R
SN Conduits (See See TS-FD standard
p— layout sheet sheet for foundation
s SIGNAL POLE WITH SERVICE for details) and conduit details———»
p— Type T electrical service mounted
po— on signal pole shown as an example.
— See electrical details, layout sheets, S I GNAL CONTROLLER S I GNAL POLE
p— and electrical service data chart for
p— additiona! detalls. FRONT VIEW
=t cratlo
Operations
. Divislon
Texas Department of Transportation Standard
See TS-CF standard for S l GN
conduit aond grounding TYP l CAL TRAFF lc AL
SIGNA TR R requirements. See layout
L CONTROLLE sheets for ground box SYSTEM DE TA l LS
SIDE VIEW locations and any additional
conduits thot are required.
ED(8)-14
FiLes ed8-14. dgn bu: TxDOT [cx: TxDOT Jow: TxDOT exs TxDOT
(© TxD0T October 2014 conT |sect 508 HIGHRAY
N REVISTONS 6453 | 93 o0 1-610,etc.
&ﬂ D1sT COUNTY SHEET NO.
3c HOU HARRIS, etc. 13
TiH
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16~
PEDESTAL SERVICE NOTES I«——ﬂ
1. Manufacture pedestal electrical services in accordance with Departmental Material 177 min. |
25 Specifications (DMS) 11080 “Electrical Services”, 11085 "Electrical Services-Pedestal |
S (PS)" and Item 628 “"Electrical Services. "Provide pedestal electrical services as
55 listed on the Materiai Producers list (MPL) on the Depaortment’s web site under @ ®\~—— —_— —[
e "Roadway Iliumination and Electrical Suppiies,” [tem 628. Ensure all mounting @
€8¢ hardware and installotion details of services meet utility company specifications. [
Yel Contact the local utility company for approval of pedestal details prior to @ 1 T ——
éf’u_; installing the electrical pedestal service. Submit ony changes required by the e
o5 utility company prior to manufacturing the pedestal enclosure.
Zu—g
el 2. When a meter socket is required, provide a socket with a minimum 100 omp rating that . @
o complies with local utility requirements. é 0
Qo €
<l Lyem
8.'7’?5 3. Provide Closs A or C concrete for pedestal service foundations in accordance with o //@ @
:égg [tem 420, “"Concrete Substructures,” except that concrete will not be paid for directiy < 1—'{ L —
§§; but is considered subsidiary to I[tem 628. e ‘_/@ @\1
a 1 -
ogg 4, Provide #4 reinforcing steel for foundations in accordonce with [tem 440, "Reinforcement T Equipment Mounting
.Emg for Concrete.” N p— @\ Studs (as required)
10 A E=I1=4 A I +—0)
_53‘6 5. Install Y in. X 2 Y% in. minimum length concrete single expansion type anchors for E - |: 3
goo mounting pedestal encliosure to foundation. Anchor location to match mounting holes in i me——
w g each corner of enclosure. Secure each of the four corners of the pedestal enclosure to \@ | ——Equipment Mounting
204 the anchors in the foundation with a4 in. galvanized or stainless steel machine thread ! -ﬁ' ﬁ 6" @/ Studs (as required)
Eiake bolt, o properly sized locknut and a flat washer, . % a P Bell End Fittings
Ll mg l I ) I I - e n i i
5 .0 e S@€ - QNCHOT .
258 6. Finish top of concrete foundation in a neat and workman!ike manner. If ieveling washers I EAP TR LR | N bol+ detial or Grounding
+§‘g are used, ensure rno more than Y4 in. gap ot ony corner. Do not exceed o moximum dip or ARECEN ) ! [ N T Bushings
z2c rise in the foundation of g in. per foot. When properly instaiied, ensure the top of - —l' -I—l' o . 5
02, the service enclosure is level front to back ond side to side within '/ in. Repair e I i LT ot )
930 rocking or movement of the service enclosure at no additional cost to the depariment. N ! I [ | Ll ——Reinforcing Steel X
Lo ‘. J
QWD
§§,,°, 7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services. | | I l ] - | K
+ ~ 2 i."~"-" L o e
95% 8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements Y N :
vEe for underground conduit ond feeders. PVC extensions magy be installed provided the ends of the LOAD SIDE CONDUIT // I \\ —_— ; xrF e P z
S ¢ rigid metal conduits are more than 2 in. below the top of the concrete foundofion. _Where o ~ _"S LOAD SIDE CONDUIT [ ” L
§£§ extension conc_luifs are metal, grounding bushings must be installed with ¢ bonding jumper ” LOAD SIDE CONDUIT| ” [ [ LINE SIDE CONDUIT
b5 properly terminated. Size and number L Yy
2990 ) of conduits H..___‘
£y determined by e
uéﬁ"é pian details
Q@
,é=‘,§§§’, FRONT VIEW
Zpoo SIDE VIEW
ar £ TYPE C shown, TYPE A similar except that TYPE A shall have
aoE. individual circuit breckers (CB) mounted on an equipment mounting
e xo panei. CB Handles shall protrude through hinged deadfront trim,
Hex Nut
Lock Wosher
A Flat Washer
N
6" 16" 6 LEGEND
min, min, t | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ . 3 | Equipment Mounting Panel
+— - — -+ 4 |Pnoto Electric Control Window, (When required)
| = P e 5 |Hinged Deodfront Trim
I /l/ §saajoreing ¢ 6 |Load Side Conduit Trim
o . s 7 |Line Side Conduit Area - Traffic
o l LINE l X 8 |uUtility Access Door, with handle -‘g 0%7‘,’?5"’:";’5
N ! * ~ 9 | Pedestal Door l Texas Department of Transportation Standard
l L%DCDLO?D l 10 | Hinged Meter Access
11 | Control Station (H-0-A Switch)
. . ! TAILS
_l_ 12 | Moin Disconnect ELECTRICAL DE
+ 13 [oronen Cirouis breovers [ELECTRICAL SERVICE SUPPORT
1 opper a roun: od - " !
PEDESTAL SERVICE TYPE PS
ED(9)-14
SECTION A-A ANCHOR BOLT DETAIL FILE: ed9-14, dgn ont TxDOT [cmeDOT]ow: TxDOT ]cxxTxDOT
© TxDOT October 2014 CONT |SECT 108 HIGHWAY
- REVISIONS 6459 | 93 001 1-610,etc.
wu pIST COUNTY SHEET MO,
2o HOU HARRIS, etc. 14
71




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

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

o

white Insulation or

. . . Ensure electrical service support structures bid as type Gronite H Service
1. Ensure electrical service support is a class Concrete (GC) or Other Concrete (OC) meet the following requirements. H Enclosure

e 5 treated timber pole ags per ltem 627 “Treated Safety switch
£s Timber Poles.” Embed timber pole to depth (wnenyrequired)
w? required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080
°¢ . . “Electrical Services." | ]e
rE . 2. Conduit and e[ecfr:col _conduc’rors attoched ™l
§°% fo the electrical service pole ond underground 2. Provide prestressed concrete poles suitable for direct embedment into WlE M
g3 within 12 in. of service pole ore not paid the ground without special foundotions. el3 Detail A
gF o for directly but are subsidiary to the electrial e g 2 etai
o557 service. 3. Verify poles are marked as required on DMS 11080. Location of marking Lt = 88
zvg should be approximotely 4° above final grode. Use the two-point pickup 5 Elok o
& 3. Install pole-top mounted photoceli (T) on locations when hondling pole in horizontal position, and one-point 32 S xtend ‘2" PVC
oo north side of pole, or in service enclosure pickup location for use in raising the pole to g vertical position. 6" below grade
858 (E) as required. See Electrical Service Data These marks are small but conspicuous.
Pt chart in plan set. 4 R0
253 . ) . 4, Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater. 5/".9”" g O
589 4. Gain pole as required +o provide flat surface 29" fx 0
8e. for eoch channel. Gain timber pole to % in. 5. Ensure all installation details of services are in accordance with utility belog grade
£ . oo ons T mox Ao Gain ECARERICHE .
oc I i . F]
c -
'C"’E . . . 6. Install o one point rack or eye bolt bracket 6 inches to 12 inches below é oS
§E7 5. Mount meter ond service equipment on stginless the weatherhead as an overhead service drop onchoring point for the = X N n
Emo steel or galvanized channel (Unistrut, Kindorf, electric utility. E : RMC vC, or other
332 or equal). Provide channel sizecsl 1 in. to 3 ¥ in. ‘) conduit type
w53 maximum depth, ond 12 in. fo 1% in. maximum 7. Furnish ond install galvanized or stainless steel channel strut 1Y in. < J 6" 1o 10 ?2 223‘”” on
KK width., File smooth the cut ends of galvonized or 1% in. wide by 1 in. up to 3 ¥4 in. deep (Unistruf, Kindorf, B-line Yy
FAnls ¢hannel and paint with zinc rich paint before or equal). Attach channel sirut with stainless steel concrete anchors (max. RMC el 7 .
o5 installing on pole. Secure each channel section 1" depth), square U-bolts or back to back channel strut with long bolts, Underground . Bushing
ob® to timber pole with two golvanized or S5 log or other secure mounting as opproved by the Engineer. Ensure bolts are condult s Min, 24 Concrete or Beli
£35 bolts, Ya in. minimum diameter by 1/ in. galvonized in accordance with ASTM A153, Do not stack chonnel struts. Foutilit dia. hole Pole End Fitting
%3 minimum length., Use a galvanized or SS flot E‘e? uiremen?r's
b= washer on each lag bot+. Do not stack chonnel. 8. Bockfill the holes thoroughly by tamping in 6 in. Iifts. After tamping to a
g 5 6. Wh length must be +ri d from poles grade, place additional backfill material in a 6 inch high cone around the

A - en excess lel e 1rimme ' pote to allow for settling. Use moterial equal in composition and density
L . .
gay trim from the top end oniy. to the surrounding area. Backfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT
) . e ri . i tems.
: @ subsidiary to various bid items Underground (U)
=3
P&e
)
hed i
[ o
Ow O
&
WO
nwao
-
f s
¥ o

e
Y *]
o

c
¢VO
09+
o} 0
gan
- T

£

L

o]

kind is made by TxDOT for ony purpose whotsoever.

" M color code 6" length ____LJ " M M
2" to 6 neutral conductor’'s ""T"—"z to 87 (4" typ.)
@ 5 i heiaht . 4" typ. insulation with 6" to 12" (As required or ollowed
Class 5 pole, height as required , white tope where o [} by utility company)
[ T conductor exits
(@) service drop from utility company Point of conductor exits
(attached below weatherhead) ot tachment 5 Red insulation or 25 mecsured from grade
: to be below . 5 e.
& @ Service conduit (RMC)and service weatherhead color code 6" length Circumstances may require the
= of Line 1 or Line 2 electrical service support
— entrance conductors - One Red, | nductor’s insufation .
35 : : il conductor s insulatiol to be taller than the 25
§ One Black, One White (See Electrical ‘/® with red tape where shown, check with utility
. > '
= Service Data) conductor exits pefore installing
the weatherhead. RMC
i f Conductor siack
@ Safety switch (when required) Tength, 12° min., Service
. 18" max. /Enclosure
@ Meter (when required) 1 ]
@ Service enclosure 18 /@ Safety Switch Pole marking Side View Top View
@ = (when required)— / approx. 4°
6 AWG bare grounding electrode Pole brand n above ground
conductor in', in. PVC to must be Q'l'j," line. DETAIL A
ground rod - extend Y2 in., PVC 5 or less 4 H ) )
6 in. underground. above grade See Note 7. Before :rjsfo! ling channel
a that has been cut, file sharp edges and
S i > See Detail A paint with zinc-rich point. Ensure
% in. x 8 ff. Copper clad = there is no paint splatter on the pole.
ground rod - drive ground rod :
to o depth of 2 in. to 4 in. ' 3 - gxéegg 172"
below grade. :D' O ¢ v
Bushing below grade
(2 RMC same size os branch circuit g‘:dBell
conduit. Fitting Bushing ‘ . Traffic
g;degl;f ng Oﬁeivrgtllons
See pole-top mounted photocel !l itti X on
detail on ED(5). ‘ . 5 i ) § l Texas Department of Transportation Standard
—{ = I e e -
. - 6“ Q= a 6 3: i h;
When required by the serving + ~1= gleano+ PVC or other
© utility provide bare & AWG tye. % N 5 L. @d conduit type ELECTRICAL DETAILS
copper conductor. Run wire N EDO " 26066 as shown on
from pole top to butt wrap 2 6; to *?" ~—Couple to £5|85, &0 fayout SERVICE SUPPORT
or copper butt plate. Protect Py} ypica ercu:* =DHLl- -
conductor with non-conductive Conduit i, 2ar <——5C»round Rod TYPES Gc, oc, & TP
material to a he:gr'ﬁ- dia. hole éa" ;(o 84"
O ge, | COOve Tinisned Upger; egd gf gro:n:d Concrete Pole below grade ED ( l 0) - ] 4
grade. ro o be " to
below finished grode Fie: edl0-14.dgn ow TDOT Jext TxDOT Jaw Tx00T ok TxD0T
When required by utility, cut ©TxDOT October 2014 cont |sect Jos HIGHWAY
@ top of pole at an angle :ro SERVICE SUPPORT TYPE TP (0O) CONCRETE SERVICE SUPPORT REVISTONS 6453 | 93 o0t 1-610, etc.
EH enhance rain run off. Overhead (O) ISt COUNTY SHEET NO.
-3 HOU HARRIS, etc. 15
71K
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DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060 I (
“Duct Cable"” and Item 622 “"Duct Cable.” Provide duct cable as Iisted on the Material \&\\/\ B N
2g Producer List (MPL) on the Depariment web site under “"Roodway [ilumination and Electrical < /. /¢ IV N
G Supplies” Item 622. 7, . @
w“ P 2 A Sudt
ig 2. Provide High-Density Polyethylene (HDPE) conduit in gccordance with DMS 11060 and < LA
£8, Item 618, "Conduit.” Provide HDPE gs listed on the MPL on the Department web site under . Y .
9,9 "Roadway Iliumination and Electrical Supplies,” ltem 618. ; 3 to &
Lo [
gt_i'_f 3. Supply duct cable with @ minimum 2 in. dicmeter, unless otherwise shown in the plans. 5 Bt z ?Yfﬁe” End
28 Provide duct cable and HDPE conduit as shown by descriptive code or on the plans. 2 R iTring
>‘§ Bend duct cable and HDPE conduit as recommended by the manufacturer, with a minimum A SN
s bending radius of 26 in. for 2 in, duct. Follow monufacturers’ recommendations when 2200 B3 AN P éOUOQO . ..
Py handiing duct caoble and HDPE conduit reels and during installation of duct cable and OQ ()0 Aggregate bed is to be o minimum,
g5& HDPE condui +. o0 O o) 18) of 9 inches deep, placed under and
vz ® 0.0 éo 6)00 not in the ground box. Ensure the
i—’éé 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE — En i OOO OC aggregate does not encroach into
gav entering a ground box or foundation to a PVC elbow. When galvonized steel RMC elbows ¢ = H AQ\\Ye) OQ OOQO the interior of the box.
fue are called for in the plaons and any portion of the RMC elbow is buried less than 18* JAWLEEST R
a8 from possible contact, ground the RMC elbow.
-Emg Duct Cablie/HDPE
b§° 5. Furnish ond instaill duct coble with foctory installed conductors, sized as shown in the Duct Coble/Hl?PE PVC Elbow
g3y plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
a8, requirements for duct cable in Article, "Nonmetaliic Underground Conduit with Conductors: Couplting
C 4+ Type NUCC. ™"
P
Nno v . . . . .
oxo 6. When conduit casing is called for in the plons, extend duct cable or HDPE conduit 0”
E": through the conduit casing in one continuous length without connection to the casing. DUCT CABLE/HDPE AT GR ND Box When fhe upper end of an RMC
o8 - £11 does not enter the ground
2§§ 7. Seal the ends of duct caoble or HDPE conduit with duct seal, expandable foom, or other box, i+ may be extended 3;+n
:§§ approved method after completing the pull tests required by Item 622. & SCH-40 PVC conduit nipple
- 8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown gnd be!l'end, ;;roleldeg there
2Ly on the plans is g minimum of 18" of cover
€.* ' over all parts of the elbow.
gg‘é 9. Furnish aond instail listed fittings to couple duct cable or HDPE conduit to other types If no;, b° ;[gnd_:xlznslggdond
Sl of conduit. Duct cable and HDPE conduit may be field-threaded ond spiiced with PVC or Bell end ground bushing 1 quired.
8ag RMC threaded couplings; connected with Iisted tie-wrap fittings; connected using listed fitting
o5 coupling made of HDPE with stoiniess steel external bonding clomps and locking rings;
‘65"' connected with opproved electrofusion conduit couplings; or connected using on approved
Syy chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
gwc couplings and connectors all installed in accordance with their manufocturer’s ﬁ 1"-3" exposed
9150 instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect . .
na o conduit with heat shrink tubing. Couple duct to 2 min., from top of
-t conduit elbow ot drill shaft to RMC
Y foundations,
%28 Ensure conductors
086 extend into pole RMC elbow
EER base. Do not splice
Zyno conductors in
éf';'é conduit.
“u E. Ground rods ore not
o xo ] shown on this standard
sheet, but may be
required elsewhere
JReN in plans.
.-.4‘
o ; Dritt shaft foundation
p Class A Concrete
Duct Cable/HDPE — H= =i= ~—— PVC Conduit
U= ==:
) o DUCT CABLE 7 HDPE AT FOUNDATION
HDPE External band
coupling clamps ond
body locking rings.
DUCT CABLE/HDPE TO PVC %
Traffle
Qﬂ Operations
. slon
Casing l Texas Department of Transportation Standard
Duct Cable/HDPE Rigid Coupling _\*
ELECTRICAL DETAILS
““““““““““““““ ry a Y s £
DUCT CABLE/
o N
/ Compact backfill
Listed Bored to bottom of conduit HDPE CONDUI T
Nonmetal | ic TTT—Rigid Metallic Conduit Conduit casing prior to placing
iquid+i duct cable, to prevent
Liquidtight JCT ’ ED(] l ) "4
kKinking.
Connector
FiLe ed1i-14.dgn on: TxDOT ok TXDOT [om TxBOT [exs Tx0OT
©TxDOT Qctober 2014 CONT | sEcT 408 HIGHNAY
REVISIONS 93 1 -61 4o,
5 DUCT CABLE/HDPE TO RMC BORE PIT DETAIL ' 6459 0 1610, efc
[ DIST COUNTY SHEET NO.
ac HOU HARRIS, etc. 16
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BATTERY BOX GROUND BOXES NOTES 30 %
A. MATERIALS a4
Z6
o 1. Provide polymer concrete or fiberglass reinforced plastic (FRP) battery box ground box ! i
S5 and cover in accordance with Departmental Moterial Specification (DMS) 11071 "Bottery //' ‘\\
e Box Ground Boxes." Battery box will accommodate up to 4 batteries, each measuring -~
t8s 8 in. x 13.5 in. x 10 in. (W x L x D). Label battery box ground box cover in accordance f =D
O (73 .
Les with DMS 11071, @
bE o X X
o5 2. Supply a marine grade batteries with covers. Secure the marine grade botteries with
z+g covers to the stainiess steel rack in the bottom of the ground box with tie down straps. 1 OPEN r :
i NS
_-:l:k—
= ~
<5 B. CONSTRUCTION METHODS
@9 -
73%3 1. Ensure conduit entry will not interfere with plocement of the batteries in the bottery
838 box ground box. /@
Juty’} \&
Zgau 2. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate \\‘ Ai://
,E,,é and setting battery box ground box. Provide Grade 3 or 4 coarse aggregate as shown on \ /
gg“ Table 2 of [tem 302 "Aggregates for Surface Treatments.” Ensure the oggregate bed is | |
235 in place and is a minimum of 9 in. deep prior to setting the box. Instal!l battery box
'932 ground box on top of aggregate. L Y
()
[°F] . . . .
Y-¥ 3. Cost battery box aprons in place. Reinforcing steel may be field bent, Ensure the depth
g-’-‘&’ of concrete for the apron extends from finished grade to the top of the aggregate bed BATTERY Box TOP Vle
=5 under the box. Bottery box ground box aprons, including concrete ond reinforcing steel,
op? are subsidiary to battery box ground boxes when called for by descriptive code. Fibergloss
£2% reinforced
>§8 4. Bolt covers down when not working in battery box ground boxes. Keep bolt holes in the I 30 %" plastic or
35"' box clear of dirt. polymer
8§:9 Bar "A" concrete
58, Reinforcing steel body
§§ Ma <
- / ol "
ﬁgg ('ﬁ&ﬁ%f:: """""" ~
59% I 28 Yo"
55 : 10" 1 .
g% C | YA : )
ges A 1 ttyp.) | A | 31% < 5
L i
+ U H
«35 i
°y2 ! %" & HOLES
Eggg I ! Ground
wogw " | box
Egmw 2" r'— , ) i —Lj ° ° ° ° ° )
SE°E —_——————- !
Cid D e ettt - el
5 Iy 2 3213273037334 42"
a xo0 L ‘
2"
PLAN VIEW
Battery Box SECTION X-X
Ground box
No. 3 10"
Reinforcing (typ.)
steel
KK ) Apron-Full ' AR '
B on-Fu
Class A A -
Concrete 3 - Depth of box ‘ I
Apron o =
i X S i 7| F
+ hogregate S
gg NO) .
0 ] | 15 Yy

[ 1
" Traffic
18 /2 3’ ’ Operatlons
l Texas Department of Transportation s‘iani,;’;’d

N N
Conduit or
duct cable

14 "
18"

SECTION A

1
>

ELECTRICAL DETAILS
BATTERY BOX
GROUND BOXES

® ED(12)-14

APRON FOR BATTERY BOX GROUND BOXES
® ! )

SECTION Y-Y FILE ed12-14.dgn

DATE:
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

ROADWAY TLLUMINATION ASSEMBLY NOTES

1, Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Illumination Assemblies."” ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, and instcll all other moteriacls not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to I[tem 447,
2 construction. Where monufacturers provide worraonties or guarantees as a customary trade proctice, furnish to the State "Structuratl Bolting. "
o such warranties or guarantees.
‘s iii.Tighten eoch nut to 150 ft-ib. using a torque wrench.
P 2. The locations of poles aond fixtures moy be shifted by the Engineer to cccommodate local conditions. Install or remove
g poles and luminaires located near overhead electrical iines using established industry ond utility safety praoctices and c. Level ond Plumb
£ in accordance with laws governing such work. Consult with the appropriate utility company prior to beginning such work. . . L
s i. Ensure pole is plumb ond mast arm is perpendicular fo the roodway according to plans to within 5
o 3. Provide new and unused materials. Ensure that all materials and installations comply with the applicable articles of degrees.
= +he Nationai Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association . .
(NEMA) ,and are [isted by Underwriters Laboratories (UL} or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in agccordonce with Item 416, “Drilled Shaft Foundations,” and TxDOT
Conadian Standord Association, Intertek Testing Services NA Inc., or FM Approvais LLC can be considered equivalent to standard sheet RID(2).

UL. Faulty fabricaotion or poor workmanship in ony material, equipment, or installation is justification for rejection. .
10. Provide ond install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standord sheet

4, Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

and as shown on the Material Producers List (MPL) for Roadway Illumination and Electrical Supplies. .. L.
11. Mount luminaires on arms level as shown by the luminoire level indicator.
5. Fabricote steel roadway illumination poles in accordonce with Roadway [!lumination Poles (RIP) standards and Item 610. . . . . . .
Poles fabricated cccording to RIP standards do not require shop drowing submittals. 12. Orient Iluminaires perpendicular to the roadway intended to be it uniess otherwise shown on the plons.
a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require the submission of shop . . .
drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic WII"II'\Q DIGQI"G‘I’! Notes:
Shop Drawing Submittal” on the TxDOT web site. ‘\z/’
(:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
pole bonding connector, sized appropriately for conductors,

TxDOT ossumes no responsibility for the conversion

of this stondord to other formats or for incorrect resul+ts or domoges resulting from its use.

b. Limitations on use of the RIP stondord: The RIP stondard details were developed for instaliations in locations

where the 3-second gust basic maximum wind speed is 110 mph, ond where the elevation of the base of the pole is bonded to T-base, or use ground lug in handhole as
less than (i.e. not more than) 25° above the elevation of the surrounding terrain, in accordance with the "AASHTO available.
Standord Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals,” 6th Edition
(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed (:) Use pre-qualified +wo-pole breakaway connectors for all
exceeds 110 mph or to be mounted more than 25° above the surrounding terrain, provide poles meeting the following luminaire pole installations. For luminaires fed by a
requirements: circuit with o neutral conductor, use double pole
. . . . . . . . . breakaway connectors with the neutral side unfused aond
i. Submittals, Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing marked WZi+e

Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drowings ond calculations *

for the poles, sealed by a Texas |icensed professional engineer (P.E.). (:> Split Bolt or other connector

ii. Luminaire Structural Support Requirements. Provide iight poles, arms, and onchor bolt assemblies with a 25
year design life to safely resist dead loods, ice loads ond the required basic wind speeds at the location of . . . .
installation in accordonce with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED L 'gh* ng Notes:
base poles, include transformer base ond connecting hardware in calculations and shop drawing submittals.

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

kind is made by TxDOT for any purpose whatsoever.

Structurally test all traonsformer bases to resist the theoretical plastic moment capacity of the poie. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breckaway requirement test of the model of base being +hat do not include an enclosure as part of a factory
& furnished with the shop drawings. Show breakaway base model number, monufacturer’s nome, ond logo on shop assembly):
W drawings. Include on maonufacturer’s shop drawings the ASTM designations for all materials to be used.
E . . . . . a. Provide NEMA 3R outdoor enclosure or as approved.
2 6. For both transformer and shoe-base type illumination poles, provide ond install double-pole breakaway fuse holders as
= specified by DMS$S-11040. Breakaway fuse holders are listed on the MPL for Roadway Iflumination ond Electrical Supplies b. Install enclosure at least 12" above ground or other
under Items 610 & 620. Provide 10 omp time delay fuses for breakcway connectors in light poles, or inside the light horizontal surface. Mount vertically or on ceiling, ond L1
fixture for underpass Iluminaires. In each pole, connect luminaires to the breckaway connector with continuous stranded avoid direct sun where possible. EZ
12 AWG copper conductors as |listed on the MPL. Bond all equipment grounding conductors together and to the ground
lug in the transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure walls.
7. Tighten anchor boits for shoe base, concrete traffic borrier base, and bridge mount roadway illumination poles, in L1,L2 = HOT Conductors
accordonce with Item 449, d. For multiple drivers in on enclosure, provide ot least G = Grounding Conductor
4 inches side to side ond 1t inch end to end from other
8. Instal!l T-Base with following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other standoff to dissipate 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolits with electrically conductive lubricant. heat, or mount driver to side of the enclosure or to

the metal cover.
ii. Place the T-base over the anchor bolts. Foundation must be level!l ond flot. The maximum permissibie gap

under any one corner of the t-base is 1/8" before nuts are tightened. f. Provide remote drivers with a moximum of 100 watts
iii.Coat the bearing surfaces of the nuts ond washers with electrically conductive lubricant. Instalt (1) 1/2" g. Provide drivers with documentation of 100,000 hr lifetime
hold down washer, (1) lock washer, and (1) nut on each onchor bott. Turn the nuts onto the bolts so that each at Tcase of 65C or higher. o
is hand-tight i { i rariic
is hand-tight against the washe L% Strut g DS,a-fe,ty
vision
iv. Using a torque wrench, tighten each nut to 150 ft-1b. Uniform contact is required between the foundation ond '__/ ITexas Department of Transportation Standard
+he T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If RS] o)
a gap still exists after torquing to 150 ft-1bs, continue torquing each bolt incrementally until gap is closed 4" min ROADWAY
or moximum al lowable torque of 250 ft. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to
close the gap the foundation must be leveled. Gaps glong the straight sides of the T-bases and the foundation 7" l UMINAT lON
ore permissible, Ensure that no high point of contact occurs between the straight sides of the T-base and the Driver min l.l.

foundation. e Dr { ver DE TA l L S

v. Check top of T-base for level. If not level then foundation must be leveled. Enciosure

b. Top Bolt Procedure 2" min RID(])'ZO
DNt [ees [ox:

i Erect I T-b ith cr Coat bolt + h d lock her 1+h electricall nduct i 1-9-‘ LQJ FILE: rid1-20.dgn [exs

Ee | Ug: : szfe over ase wi crane, fe]e] olts, nuts, washers, an OCK washers wi etec tcally conguctive ©Tx[)m' Tooary 2607 T — —
WEH Driver Spacing In Remote Enclosure REVISTONS 6459 93| o0l 1-610, eto.
P! 1-11 oisT COUNTY SHEET NO.
au 12-20 HOU HARRIS, etc. 18
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

PAY QUANTITY OF RIPRAP PER FOUNDATION

GENERAL NOTES:
TABLE 1 . - - .
1. "Recommended foundation Lengths" table is for informotion purposes only.
ANCHOR BOLTS Foundotion lengths shall be as shown on the plans, or as directed by the
Engineer. Foundations will be paid for under Item 416, “Drilled Shaft
2 M’OEEJ%%NG BOLT CIRCLE Aggth Foundations, " unless otherwise shown on the plans.
O When shown on the
® . HE IGHT - . . .
% 4 con(.?re-r? riprop p!ons 4"_concre're El Shoe Bose 1-Bose SfZE 2. Erect roadway illumination assembly poies plumb ond true. Form and level
nE with 6"x 6 riprop with 6"x 6" <40 ft. 13 in. 14 in. lin.x the top 6" of the foundation so the pole will be plumb. Use leveling
+ 0 (W2.9 w2.9) (W2.9 W2.9) 30in . N
S"S,; we|aedxwiré fabric }\I/ ?!: or 174 * we!éedxwiré fabric : M nuts to plumb shoe base poles. Do not use shims or leveling nuts under
. atter ! _ . f 1 in. H
gg; reinforcement foresiope :%%'Tig reinforcement 40-50 f+t. 15 in. 17 Yain, M é‘olir:m. tronsformer bases. Do not grout between baseplote and the foundation.
E]
05.*: L. 3. Ensure Class 2A and 2B fit for anchor bolts ond nuts. Tap ond chase nuts
z:§ Foundation even with Level finish after galvanizing. Anchor bolt body with rolled threads need not be full
hw finished grade on downhill Foundation size.
yoe side of foundation. 24" Conduit ht./ even with TABLE 2
<o~ Level Conduit ht. \ 2"(21.0) S;gc‘ighed 4, Use appropriate claoss of concrete as specified in Items 416 ond 432.
Qo " finish [ . . Concrete for riprap moy be upgraded fto Class C at no extro cost to the
283 24 271,00 g TS | M| N T 7T T T RECOMMENDED FOUNDATION bepar tment.
gol \ . | N LENGTHS
&;"’ v - - 1 ; P N (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
gcg B3l o ! it ol - | Il \ MOUNT ING TEXAS CONE PENETROMETER Riprap will be paid for under [tem 432.
= w R | 6 - 24 B Zz! © | [ I 6 - #4 Bars N £
L Qo Hi'! ar's | HE IGHT Biows/ft . . . . .
8%;. E [ A f, - ] | I 10 15 20 6. Locate breckaway roadway illumination assembiies as shown in the plocement
Leo n = ! i T o AN table, unless otherwise dimensioned on the plaons. Protect non-breakaway
gop Zl % I | wl — LA~ <20 ft. 6’ 6° & illumingtion assemblies from vehicular impact (i.e. 2.5 ft. behind guard
‘:'é?) ) - N ! | I 0 Conduit | ! - rail or mounted on traffic barrier), or located outside the clear zone,
exo] «| o N ! Tempiate >20_ft. 8’ 6 6’ except that 2.5 ft. from curb face is minimum desired for light poles on
2 . o | to 30 ft. city streets, 45 mph or less. See Roadway Design Monua! for further
CIRE'S I Conduit Tempiate R - F‘f/“ = >30 ft. . . . information.
050 8 8 6
25¢ 2" minimum to 40 ft.
: § |——f+ —+ +}—|] v / (Typical) 40 ft. , , , 7. Use 4 hold down and 4 connecting washers on transformer base poles as
Be= 2% mini ] 30" to 50 ft. 10 8 € recommended by the monufacturer ond supplied with base.
VL —-*—o—-—-———u QQ
o H Py
ff-' - N / 30" (Typical) Y [ 8. Instal!l o minimum of 2 conduits in each foundotion. See lighting layout
285 9~ a #3 gt 6" pitch, sheets for locations of foundations with more than 2 conduits. Cap unused
s @ 89‘ L i flo*d*gr?i conduits in foundations on both ends.
@ o) . o op and bottom.
5 g o ;3f?;76m5r',;°h' TABLE 3 9. Conduit location in foundations is critical for breckaway devices. Place
é t top and bottom. conduits 2 in. apart on centerline as shown.
528
=
D O
0o
-
£
¥ v
1%
“-00
o v
285
0 g+
o I =N
] L
AT v o
=_c
£
o
[«]

kind is made by TxDOT for ony purpose whotsoever,

{Install only when shown on the plans) 10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
Foundation RIPRAP RIPRAP Use !isted mechanical connectors rated for embedment in concrete., The
Diometer DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
SECTION A-A SECTION A"A 30 in 78 in 0.35 CY electrode which replaces the ground rod.
SHOWING SLOPED GRAD
" E SHOWING CONSTANT GRADE 1t. Grade earthwork around T-base foundations even with the finished grade os
s shown in Section A-A to ensure proper function of the breakaway device.
§ Use riprap on T-baose foundations that are located on sloped grades, and
2 as shown on the plans for level grades.
wvi
a
4 Anchor ROW
Boits * or as close to
Top of TABLE 4 line as is practical

6 - 4 Bars Foundat ion—

Hex nut — Lock washer

Flot washer— Lock washer — Qe BREAKAWAY POLE PLACEMENT (See note 6) «x provide 2/5 of the
Conduit (See pians Baseplate ! Hex nut N luminaire mounting
éggcgogggrcgéfz. : “Hol ddown vle ROADWAY FUNCTIONAL wx POLE OFFSET (DISTANCE height behind the
Maton duct cable ~ | lesher <18 CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for "falling
ED standard sheets.) S - e : areg” fo prevent
295 ; : = roatudy with ful 15 f1. (minimum and encrogchment on
82| ) Y typical) from lane edge the other travel
Ca% 7 77 control of access) fanes. See design
T2k -~ A1l curbed, 45 mph 2.5 ft. minimum (15 ft. guidel ines.
A A w2 3 Fiat WGShir | or less design speed desirable) from curb face
R Hex nut - -
I u. - . P l e T o All others 10 ft. mmufnun*(ls ft.
172" Typ, S = .1./.4;, Tybb Ty PP T S ‘\/\]\/ A I | desirabie) from lane edge
374" max 172" mox 1 Ll
Y Anchor -y
: ;. bolts : %

Tied to
rebar cage
see note 10

‘ ® Trafflc
Safety

l Texas Department of Transportation Dhvislon

wnen required -

4" concrete riprap
with 6"x 6"

(W2.9 x W2.9)
welded wire fabric 1
reinforcement e ——

Grade breck
{ines

ROADWAY
ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDATIONS)

Bottom Anchor

SHOE BASE Bol + Tenpate
ee tandard
RID(2)-20
FILEs  rid2-20.dgn N ) Jow: Jexs
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©7Tx00T  January 2007 CONT | sECT 408 HIGHWAY

ot gy s 6459 |93 001 1-610, etc.
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

4 - %" GENERAL NOTES:
Driti " 3/ - [ a " R \ow 1. N N
length os Holes [-—L-] é’cchuws;i'h*‘ 2 % " (27 RMO) TN A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides puired YY) 2 nylon throat 1 Vo7, | |3%"(2 " RMO) V!, 6V 11" . . . . .
(Typ} o [eY @) nyton 0a . T l 1. Luminaire locations, conduit and conductor sizes and routing are
g ;Sf:oc;k n”;s' % : 2 - Yo H ' typical and diaogrammatic only., See project layout sheets for
S : : at washers, < . Lo 74 L specific details.

2 Recess ~ e lock washers S + \:_ Dia. /ﬂ} TS
55 - o £ : "
og 324" dia . <o Drili =4, . . . . .

z " M b " N N 2. Conduit will be paid for under [tem 618 Conduit” and conductors
Egd 1#2" depth 1y o] o0 N {_‘ Soddle 2~ I T SFT'S{B 2 Holes t 2 will be paid for under Item 620, "Electrical Conductors, " unless
o.,2 cz 2 1, H_H Co ! otherwise shown on the plans.
£22 (Typ) .H.(’T_/z_) l y [ + 4 Holes i ' .

* +| Saddies (4 Required) 4 - Y P 'YW W T ” 3. Adjust conduit in saddles to place fixture height ond orientation
§$§ sized for 2" RMC Dritl As required {‘I 9 V" /N l.__g_i/i_.l as required. See fixture orientation detail ond plons. Where

Holes for Saddies f_ practicable, ploce luminaires so the bottom of Iluminaire is above
*?"‘: CLA?gI;e?gTAIL PLAN VIEW the bottom ;)f the beam, maximum of 3 in. (See detail UNDERPASS
52 SECTION A-A Mag}:}‘[gg PL A'I;E FRONT SIDE LIGHTING ARM TYPE 2)

s - or better .
gaog 4, Except as noted, galvanize all structura! steel and exposed
§§§ Yoy BRACKET DETAIL bolts, nuts, ona washers in accordance with [tem 445
8o~ 4 - %" Dia. bolts, Make from 4" plate (ASTM A-36 or better) “Galvanizing".

[y’ each w/ 1 nyion
:;88 fhroat lock nut . e . 5. Fabrication of brackets and support arms will not be paid for
£ .,,g C(’?Sp; fock washer 6 Vo . P lp::g:l;gl;nghf directiy but is subsidiary to Item 610, “Roadway Illumination
. . 5 Y M
gg: Top of g .62.. Thick i }D{;:é'fésr p?{;a. g 15 Metal Assemdl ies.
£2 Bent Cap MC ounting 12 5 Condui ¥ 6. Install o heavy duty NEMA 3R fused disconnect or bregker enclosure
22e -\ Plate O l 3 Typ) rated at 30 omps and 480 volts to switch underpass luminaires as
w32 " . Rotate as - | ¥," RMC +o shown on plans, with at least one per bridge circuit. Install
gxp A ol 8" Radius necessary @ - Type 2 Lumingire 20 omp time-delay fuses or inverse-time circuit breakers. Mount
& - "= to place .. o - disconnect or breaker enclosure 10 ft. (min) above grade on columns
NG (s - 7 fixture Luminaire £ - Yy \ / or bent caps as approved by the Department. Modify disconnect to
2%t perpendicuiar 2 Rodzius allow padiocking in the “ON" and "OFF" positions. Padlocks and
+88 / ; [ +o roadway e disconnect switches or circuit breakers for underpass fixtures
ARE — — el I will not be paid for directly but are subsidiary to the various
2 - bid items of the contract.
255 = PLAN VIEW e
€% - SIDE PLAN VIEW . .
R4 : 1€ . 3 7. Conduit on columns, caps, and slab is shown surface mounted. For
38° ~ls Coupling, Conduit FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
:ég gggggﬁgérond Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
- Bottom of
Eé‘é Bent Cop—T Connect conduit on tapered B. TYPE 1
section of beom.
‘3‘53 PROFILE VIEW END VIEW (See note C.2) 2 - %" Dio. thru-bolts 3 - No. 12 XHHW 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" watl} for
owLc Or as Required (A325 or A193 BT), each in ¥4" RMC for T 1 arm shaft.
b5 (See Note A.3) %" Dio. bolt w/ 1 nylon throat lock Branch Circuit —Fused vpe

o . 1Q. I 1
d=3 {4 lz" Min), w/ nut, 2 flot washers, runs from fused Disconnect ] 2 yse % in. stainless steel bolt or stud non-epoxy type expansion
£5 UNDERPASS LIGHTING ARM SS Cotter Pin | lock washer disconnect to anchors for concrete for Type | mounting. Except as noted, provide
«38 underpass an al lowable 2650 Ibs minimum pull-out force (after consideration
98 Luminaires of adjustment factors for edge distance ond bolt spacing) for each

E%‘éﬁ + See Clamp -:E—‘ anchor. Instal! each anchor to the embedment depth recommended by
wogw s .
5'2:’3“-’ _g Detail il/zM Min to Ground Box the manufacturer
sE£-r ¢ 1w ax Li {As shown on 3. Attoch conduit to plate with 4 saddl four - % in. diameter
o oF 2 RMC s . ach condui o plate wi saddles, fou ) .
EL T -/2 ; CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
a xo Cast-in-place §Reducmg bushing = ,
section Luminaire — @ 9 %" Radius g C. TYPE 2
2"RMC ° 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) or
! : \__—LB Conduit Fitting (Typ) g provide o combination of 2 Y2 in. (2.875" 0.D., 0.193" wall) ond
T ™ Reducer Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
. ___, L Accessible reducing bushing as beam hengh‘r stipulaoted for Type 2 arm shaft.
Liquid Tight 3" Max bottom of H, Conduit Body Field cutting ond threading will be permitted. Paint cut and
Flexible Metal| / e~ Beam — fixture / threaded areas with zinc rich paint aofter conduit is connected
C°nf=“_‘=f\ / FRONT '} to adjacent fitting.
4 | (Beom height greater than 54") 2. Connecting conduit moy be strapped to tapered section only of
= 3" Max or precast beams as shown. Anchor as approved by the Engineer.
E% gvi? wiﬂ; Connect conduit on tapered Y4" RMC '/ r RMC Maximum anchor depth is 1 in.
oTTom o section of beam. 2
L { beom {See note C.2) 3. Indiscriminate driliing into precosf concrete beoms moy result
87w N3
2 - %" Dia. bolts, in reduced beocm strength. Use drilling location and method as
3w sﬁch :'/l’ Eylog directed by the Engineer. See Location of Underposs Lighting
'& x/D'Ghlg?”w/ 2 ;?g* wgghe:: ' Mounting Bracket detail. The locations shown in the table are
X ss Czo’r'fer Pin T lock washer . CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
. Typical conduit Y
t e . Traftflc
S~ g;n:c ron routing for serving Reinforcing 53 Safety
Smoaite sia £l See Ciamp t*:_ Stronds TABLE 5 l Texas Department of Transportation Divtelen,
b e ol § e n e | p =
eX! - " ox
Condult with ) == LOCATION OF UNDERPASS LIGHT ROADWAY
Drip L 9 2" Radius T RA T TA
3 2"RMC R SPAN MINIMUN‘(: DETAILS
Vel e LENGTH DISTANC L
C < 50° 0 -0"
3" Mox_t Lbo’rfom of Minimum Dis*rcnce! 50’ - 70° ‘5:'0: (UNDERPASS LIGHT FIXTURES)
3 Bent ] 70°- 90 20’ -0
FRONT fixture Cap (See Table Below) 350 257 0" R I D (3) 20
(Beam height equa! to or less than 54") -
IN RD IL AM (U/ p) (TY 1) FILEs rid3-20.dgn on:  TxDOT [cx:TxDOT]M: TxDOT [ck: 00T
If bridge has pre-cast panels under deck, IN RD IL AM U/P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T00T__Way 2013 cour [seer] oo I
run circuit under deck edge. REVISIONS 6459 | 93 001 1-610, etc.
l:“:’ 214 (831 COUNTY SHEET KO.
= UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 KaH e >
s
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nominal Shoe Base T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designotion . Designotion . Designation quantit
e (f1) Poie [ A1 | A2 JLuminaire Quantity Pole | At ] A2 [Lumingire Quontity Pole ] A1 ] A2 [Lumingire Quantity Pole [ At] A2 | Lumingire 'y
8-2 20 (Type SA 20 S - 4) (150W EQ) LED (Type SA 20 T - 4) (150W EQ) LED
55 (Type SA 20 S - 4 - 4) (150W EQ) LED (Type SA 20 T - 4 - 4) (150w EQ) LED
nE 30 (Type SA 30 S - 4) (250W EQ) LED (Type SA 30 T - 4) (250W EQ) LED (Type SP 28 S - 4) (250W EQ) LED
:C;‘O’&,; (Type SA 30 S - 4 - 4) (250W EQ) LED (Type SA 30 T - 4 - 4) (250% EQ) LED (Type SP 28 S - 4 - 4) (250W EQ) LED
Leo (Type SA 30 S - 8) (250W EQ) LED (Type SA 30 T - 8) (250W EQ) LED (Type SP 28 S - 8) (250W EQ) LED
i (Type SA 30 S - 8 - 8) (250W EQ) LED (Type SA 30 T - 8 - 8) (250W EQ) LED (Type SP 28 S - 8 - 8) (250W EQ) LED
gé" 40 (Type SA 40 S - 4) (250W EQ) LED (Type SA 40 T - 4) (250W EQ) LED (Type SP 38 S - 4) (250W EQ) LED
>’§ (Type SA 40 S - 4 - 4) (250W EQ) LED (Type SA 40 T - 4 - 4) (250W EQ) LED (Type SP 38 S - 4 - 4) (250W EQ) LED
R (Type SA 40 S - 8) (250W EQ) LED (Type SA 40 T - 8) (250W EQ) LED (Type SP 38 S - 8) {250W EQ) LED
§-E_g (Type SA 40 S - 8 - 8) (250W EQ) LED (Type SA 40 7 - 8 - 8} (250W EQ) LED (Type SP 38 S - 8 - 8) (250W EQ) LED
ont (Type SA 40 S - 10) (250W EQ) LED {(Type SA 40 7 - 10} (250W EQ) LED (Type SP 38 S - 10} (250W EQ) LED
.‘3§3 (Type SA 40 S - 10 - 10) (250w EQ) LED (Type SA 40 T - 10 - 10) (250W EQ) LED (Type SP 38 S - 10 - 10) (250W EQ) LED
foygf (Type SA 40 S - 12) (250W EQ) LED (Type SA 40 7 - 12} (250W EQ) LED (Type SP 38 S - 12) (250W EQ) LED
-2 (Type SA 40 S - 12 - 12) (250w EQ) LED (Type SA 40 T - 12 - 12) (250W EQ) LED (Type SP 38 S - 12 - 12) (250W EQ) LED
ogg 50 (Type SA 50 S - 4) (400W EQ) LED (Type SA 50 T - 4) (400w EQ) LED (Type SP 48 S - 4) (400W EQ) LED
-anb (Type SA 50 S - 4 - 4) (400W EQ) LED (Type SA 50 T - 4 - 4) (400W EQ) LED (Type SP 48 S - 4 - 4) (400W EQ) LED
gg\_ (Type SA 50 S - 8) (400W EQ) LED (Type SA 50 T - 8) (400W EQ) LED (Type SP 48 S - 8) (400W EQ) LED
Lao (Type SA 50 S - 8 - 8) (400W EQ) LED (Type SA 50T - 8 - 8) (400W EQ) LED (Type SP 48 S - 8 - 8) (400W EQ) LED
g:? (Type SA 50 S - 10) (400W EQ) LED (Type SA 50 T - 10) (400W EQ) LED (Type SP 48 S - 10) (400W EQ) LED
023 (Type SA 50 S - 10 - 10) (400W EQ) LED (Type SA S0 T - 10 - 10) (400w EQ) LED (Type SP 48 S - 10 - 10) (400w EQ) LED
gxe (Type SA 50 S - 12) (400W EQ) LED (Type SA 50 T - 12) (400W EQ) LED (Type SP 48 § - 12) (400W EQ) LED
:9 5 (Type SA 50 S - 12 - 12) (400W EQ) LED (Type SA 50 T - 12 - 12) {(400W EQ) LED (Type SP 48 S - 12 - 12) (400W EQ) LED
Lo
3 GENERAL NOTES:
£
Q
Fps 1. All work, materials and services not shown on the plons which may be necessory for complete ond proper construction
e shal | be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any material
§§§ equipment or installotion will be considered justification for rejection. Where manufacturers provide worranties or ! EXPLANATION OF ROADWAY I[LLUMINATION
5,;,3\6 guarantees as a customary trade practice, furnish to the Deportment such warranties or guarantees. ASSEMBLY DESIGNATIONS
3L;'_: 2. The location of poles and fixtures are diogrammatic only and may be shifted by the Engineer to accommodate local
w3 conditions. Instail or remove poles and luminaires located near overhead electrical lines using established industry (TYPE SA 50 T = X - X){400W EQ) LED
- »g and utility safety proctices and in occordance with laws governing such work. Consult with the appropriate utility ]
gge company prior to beginning such work. SA: g?&%ignu?‘.ms‘r orm may be steel or
gé‘«g 3. Stondaord Steel Pole Designs. Stee! poles fabricated in accordonce with the details and dimensions shown ST: Pole and maost arm must be steel.
.5 herein, shall be considered standard designs. Submission of shop drawings ond design calculations for AL: Pole aond mast orm must be aluminum.
oS0 standard designs is not required. SP: Special (ovalized) steel or aluminum pole
X . . for instglling on CSB or SSCB. See standard
.0 4, Optional Steel Pole Designs. Multi-sided steel poles may be allowed as optional designs, if steel poies are sheet CSB (4), or SSCB (4).
“B58 permitted or required, pending approval by the Department as outlined below. . .. A
9y2 Two numerical digits denote nominal
E£§§3 a. Shop Drawings. Optional designs require submission of shop drowings and design calculations bearing the mounting height in feet.
ES @ seal of an engineer licensed in the State of Texas, in accordonce with ltem 441, “Steel Structures.” - ; 5-Shoe B
Zhoe The Department may elect to pre-approve some shop drowings for optionally designed poles. Submission of ;‘?’15* !e;?er denotes *ng_g .gcse/eh *‘ w I?eM 05“-;')
g*‘gf shop drawings and design calculations is not required for structures fabricated in accordance with the ransformer Base, or ridge/sket. Wa oun
Sk, details of shop drawings on the pre-approved |ist maintained by the TxDOT Traffic Operations Division. Any .
e xo deviation from the pre-approved shop drawings will require submission of shop drawings of the complete F'r;f'* :umber denotes length of mast orm
assembly ond design calculations as described above. in feet.
b. Structural Support Design for Luminaires. Lighting support structures shall be designed for a 25 year ta Tt
design life in accordance with the AASHTO Stondard Specifications for Structural Supports for Highway ggghgg ﬁf:ggg m?;hczrgnéie;n?égg:gdigyf:gc*:?nd
Signs, Lumingires ond Traffic Signais, 6th Edition (2013) ond Interim Revisions thereto. All poles
shall be designed for 110 mph 3-second gust wind speeds. The Gust Foctor, G, and Wind Importance inai ting i tts (i.e. 400W). Equivalent
Factor, Ir, shal!l be applied gs per the AASHTO Specifications assuming a 25-year design 1ife. The b‘é’?#ﬂgérfggcf§§?uégsw3n| ir;clude EQ (i.g. '4oow EQ)
design wind pressure for hurricone wind velocities greoter than 100 mph shall not be less thon the
design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For s . Cur
transformer base poles, fabricator shall include transformer base and connect ing hardwore in design ggg;u:f*:ggs_'Cgécc";ﬁi:‘é?p; source (S - High Pressure
calculations and shop drawing submittalis. All tronsformer bases shall have been structurally tested to i
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment iload test
ond FHWA breackoway requirement test of the model of base being furnished shal! be submitted with the shop
drawings. Shop drawings shall show breakaway base mode! number, and manufacturer’s name and logo.
Manufacturer’s shop drawings shal!l include the ASTM designations for all materials to be used.
c. Most Arm Attachments. All poles ond attochments shall be structurally designed to support two 12-foot
mast arms and luminaires. Poles shall be supplied with mast arm combinations as shown in the plans. All
mast arms shall be designed for a 60-pound luminaire having an effective projected area of 1.6 square feet.
d. Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the some as those
shown herein.
SHEET 1 OF 4
5. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles are permitted or required, Traffl
pending approval by the Department as outlined below. g" s‘;’fec
Division
a. Meet all of the requirements stated above for optional steel pole designs and the following: lTexas Department of Transportation Standard
1. Aluminum poles shall be fabricated in cccordance with "Structural Welding Code-Aluminum” AWS D1.2.
2. Aluminum pole designs shall use the same anchor bolt assembly and be subject to the same geometric
restraints ond other requirements for steel! poles specified herein. ROADWAY
3. Aluminum poles shall be equipped with vibration mitigation devices, as opproved by the engineer.
4., Poie components shall be constructed using the following material:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5. ILLWINAT ION
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5. POLES
Most Arms: ASTM B241 Alioy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6.
Bolts: Stainiess Steel AISI 300 series. Bolts threading into aluminum threads shall be treated with RIP (l ) - I 9
anti-seize compound, Never-Seez Compound, Permotex 133K or equal. 1 ‘ |
FILE: rip-19, dgn oN: oxs o%: e
6. Special Designs. Poles with architectural treotments shall meet the requirements shown elsewhere in the pians. D T#00T  donuary 2007 cont Jseer o8 HIGHWAY
oo 7. Luminaire Mounting Height. Actual luminaire mounting height shall be the nominal mounting height given on 717 Revisions 6459 | 93 oo 1-610,etc.
- RIP(2) for all pole-arm combinations except for poles with 4 f+. luminaire orms, which shail be 3'-0" iower 12-13 oISt COUNTY SHEET NO.
2o than the nominal height, unless otherwise shown or directed. HOU HARRIS, etc. 21
13A
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(o 5 Poi t== 5 See Pole MATERIAL DATA
=3 See Pole AN Top Detail W Wiy, ™ g
3 Top Detail N ' : y Sheet 3 o b AS YIELD
Wy Sheet 3 of 4 o o TNy Sneet 3 of 4 ¢ g Sy 8 COMPONENT DESIGNATION | Y.ELD
N o AN s e NN 0l x
AN | = NN [ 0 W SUXL | o AST2 Gr 50,
ne : NN ! © R . X A595 Gr A,
co =) ~ S n iy
" S~ © = © N (0.14"/ft. Taper) | AlO11 HSLAS 50
%% \ SO T N Pote Shoft (0. - Tap or 50 Ct 20,
»e N s i 4 : or A1008 HSLAS
£84 N4 : | > © Gr 50 CI 2
o . %) . N
L2, | N | imolex Arm . 1 Simplex Arm . A572 Gr.50, or
T . Simplex Arm - : géﬂﬁegﬁ;on . Connection Base Plate and Handhole Frome | A36 36
[<¥+] Connection [ — l iy
Zb—g | - 6 ' 8
bl - .
i : .8 I £ | g T-Base Connecting Bolts F3125 Gr A325 92
Qo € I = c g .
<92 g E= . c c
g . o c jd ] =
8e3 | < S | N o ; N F1554 Gr 55, 55
';§8 < . 3 . £ o I 55 & Anchor Bolts A183-B7 or A321 | 105
3 4 . e o—
§E’w 2 | ) I .g Seam Welg5 ! 8-5 P
& e . @ : located 45° Cl9
gé’g - ggﬁo?‘f‘,“‘“"'e | 2 ] - from mast | S e Anchor Bolt Templates A36 36
'5§o Sheet 3 of 4 A o —d € arm ox-s—\ co% of \LP-3 = e
Cabd 1T £ € o 5 H Hex (H.H.) Nuts ASe3 or M’
LT Handhole ! § : son or\LP-3 3 Thickness 2 eavy He +H.
— i (] 2
u.ué 3 focation l Lp-3 2 Pole < Hondho e : o
KL - ied 60% of o : Thickness v ee fa | ho
g v mounted poles Pole L | = Detail, 9 Fiat Washers F436
£ [ Thickness E , ] Sheet 3 of 4 1 %
L@ a—
edL See Shoe Base - —
£a2s Boseplate Detail, € l § I il 3 NOTES:
38 Sheet 4 of 4 *:Gng';?'e o 3 | [ 3385
Fas raffic side o ! ¢ et g ot ingire arms.
ggxé el x of.gole fgr See Tronsformer Base i I See Concrete P 5§ (D2'-6" rise for 4 ft. lumingi
= ridge an s < .
ggt 3|2 Ee;c?ninq wall | ggzgglgfng:?o: b ] Traffic Barrier ‘;;L aw @Before ovalized as shown on Concrete
88, olu mounted poles ' Bose Baseplate Traffic Barrier Base Baseplaote details,
&Eo o T See Transformer Detoil, oS o,
wd5 Base Details, - Sheet 4 of 4
- hg \\”i . Sheet 4 of 4 Slomsnm | @ A1011 SS Gr 50 may be used instead of
v62 See Transformer ] BlTwT 9 ! See Concrete Traffic HSLAS, prowded the material meets
g5 " Base Anchor Bolt . [N Barrier Base Anchor the elongation requirements for HSLAS.
g<c| See shoe Base Anchor . See BL and RW(LB) Assembly Detail, /:1 | H < i\ Boit Assembly Detail,
we gg'**Ajsgf;b;Y Detait, Standards Sheet 4 of 4 = » Sheet 4 of 4 FOLE ASSEMBLY FABRICATION
"o ee ' . .
Eﬁ; Ground Mounted | Bridge & Retaining Wall Mounted [ TOLERANCES TABLE
£
i
558 LE TRANSFORMER BASE POLE CONCRETE TRAFFIC —TMENS TON TOLERANCE
488 SHOE BASE PO BARRIER BASE POLE --
g:gm Shaft length *1
<g22 SHOE BASE POLE TRANSFORMER BASE POLE 1.0. of outside piece /e -1716"
ghgf Pol 0 of slip fitting pieces
un t . e f Luminaire ole esign — 7 .
s =5|| Luminaire Base _Top Length Pole Design Mount ing mgg:gfer Di;?epfer tength |1 i Sness| Homeor CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 0.D. of inside piece 1/32", -1/8
Mounting | pigmeter| Diometer Thickness| Moment Height : ; 1) (inm K-Ft) Design Moment of slip fitting pieces
Height A o) (f1) (in) (K-f1) eig (in) tim i { X ® Pol esig
(Nomingl) tft)| (1M tin {Nominal) (f) tuminaire |  Base iaop | Lengtn |, Pole LAl Shoft diameter: other +3/18"
7. 00 4,90 15.00 0.1196 7.1 20.00 7.00 5.11 13.50 0.1196 7.1 Mﬁﬁ?;é?" o.???;er D:c{r;i'w;er 1) -?‘r?)e About € | Pers; a : :
e . : : 30.00 7.50 4.21 23.50 0.1186 | 13.2 |||Nominaticen] of Rail |to Rail Out of “"round” 1/4
30.00 7.50 4,00 25.00 0.1196 | 13.2 . . d . e et o0 500 T 23.00 | 0.1196 10. 3 13.2 Straighiness of shoft <1/4" in 10 ft
- 8.00 |4.57-3. .50-32. . - -
31.00-39.00| 8.00 [4,36-3,24 [26.00-34.00| 0.1196 | 20.7 31.00-39.00 e T 307 38.00 9.00 4.38 33.00 | 0.1196 | 16.6 | 20.8 Teiet Tn it sided shott 49 in 50 f1
40. 00 8.50 3.60 35,00 0.1196 | 20.7 40,00 8,50 3.81 33,50 . 0-3 9500 10. 50 4,48 43,00 | 0.1345 25.1 30.5 Perpendiculor o boseplate 178" in 24"
. 30.3 50. 00 10. 00 3.9 43.50 0.1196 30. :
30.90 10.30 4. 20 45:90 3> Poie centered on basepiate £1/4
Locotion of Attachments t1/4"
GENERAL NOTES:
. Poies, shalil have hond . +1/716"
. . n the 10. All poles, except Tronsformer Base ' 1+ hole spacin *
1. Designs conform to AASHTO Standard Specifications 4. For mounf|ngbheégzii*Zﬁgig:zeggdvg;‘?gﬁnzggwca;Ues Sor holea with reinforcing frames and covers. For groundsmggmed Bo D 9
for Structural Supports for Highwoy Signs, Luminaires, tables, use bags shoe base poles, hond holes shall be placed 90 degree
and Traffic Signals , 6th Edition (2013} and Interim the larger height. mast orm uniess otherwise noted on the ngng;’er?;“?gé??e orm
Revé?;o??ofr?‘g;e;?;hDgs;g?43é3§$0?gcgg§+ Xug?ngpeed 5. Unless otherwise noted, all steel parts shail be | " mﬁgfﬁgngg ghg??cggf?o;gggg?88022:‘;;;;.from luminaire arm. ! SHEET 2 OF 4
?mpoqu rtance factor of 0.80 is applied to Gdjuss the galvanized in accordance with ltem 443, "Galvanizing. For poles mounted on a concn;efe ;r?fftl)c bor;};grs»&;hst\gz of Q’ : g?fglt;
wind speed to0 o 25 year recurrence interval, Design . . ith Item luminagire arms, ¢l! hand holes sha e on . Division
moments listed in tobles ossume base of pole is & gz?e1Sggéfi}sSiggéluggsfgb[égg}rigd;gc?ccs:g;?‘osg?dvsvcfor pole the barrier. For ??t?s munfegrggkg*brégﬁg Aé?g*;ggl?rggkg; ITexas Department of Transportation Standard
25’ above natural ground level. 1, t., 90 + ALl weldin or a retaining wa ighting
sections shall have 60%Z minimum penetrotion. aing A H i i o height that will
inai i i 1din troffic side of the pole, at a g
2. Structures are designed to support two 12° luminaire shall be in accordance with AWS Di.1, Structural Welding o the berdier
mast arms ond lumingires, Mast arms are ggsigryed 1o Code-Steel. - th. uniform finish free ROADWAY
support g 60-pound tuminaire having aon effective . .. . il ids will 11. The finished pole sha ave ¢ smooth, S
orojactes ared of 1.8 sauars feet. g el Tl e Ak P AR IR A of pi1s, Diisiers, of other derects. "scrafches, onippe, ILLUMINAT ION
i ifi i 1d- and other damaged ga!vanize :
3. Fabrication shall be in accordance with the Specifications Poles may be fobr;co‘l'ed r‘,‘: :\velghggch?gz 2:3 ;ég’r?ons grms shall be repaired in gccordance with Item 445, POLES
ond with the details, dimensions, ond_weldfprocedgrgs gzg?r:b’lrg?egzo;re‘efoggtég; with a I.op length of not less "Galvanizing. "
shown herein. Do not submit shop drowmg§ or roadway : N ioint. . . .
illumination pole assembliies fobricated in ogcordonge than 1-1/2 times the shoft diometer ot the lop join 12. Pole length is based Or21 06?—@ lwxngc:;ewg:: 21?2. ?wf;;-\oire RIP (2) l 9
with the details, dimensions, ond weld procedures shown . than material luminaire arms have a 2° - rise. po ith . -
herein. Weld references call’ for preapproved weld 8 Al*ef?gfg mmegloéuggﬁﬂu:gdo;i?rgﬁﬁg approva! of the arms will have an actual mounting height 3°-0 ’efg Trhcx?ue:;e : Jexs fow: ok
procedures which the Fabricator must obtain prior to specified may be nominal mounting height. Increasing the pole leng o ‘ FILEr rip-19. dgn
fobrication. Materials, fabrication tolerances, for;ﬁ Engineer. the nominal mounting height is allowed, but unnecessary unless D TR00T danvary 2007 poswg P o8 prre—
shipping practices shall meet the requirements o ese . . s hoe otherwise directed by the engineer. REVISTONS 6459 | 93 001 1-610, etc.
shosts T e, Sclfiection, I s, pbdens of siecivied o Lo ieate, o righion sochr bolts, soun areot g shoe T
o o fabrication tolerances, dimensions sha e within A g o les in accordance with sheet RID(1). 12-19 - 5
e tolerances generally obtaindble in normal fabrication accordance with Item 449, "Anchor Bolts. 13, Erect transformer base po i - ) HARRIS, etc.
=3 practice. T
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sk TES:
0® (+25-0°) " Dia L . ' > A NO
AR LEngTn :;25 alo;fx & € Yo" Dia. Holes- ‘ I l : @ Any of the materials listed for plates may be used
5 2 % x 3" 13NC Topped Yo" 5" Approx. X where the drawings do not specify a particular ASTM
S e Approx. Hole Threads ¥ - 4 designation.
%% in Pole -
:‘;’ . o kgt Min. straight I = @AS?G must be suitable for forging and also meet
£8 ¢ Strut R % "x 2" Min. n | . minimum tensile strength of 65 ksi, minimum yield of
§:§ [ teng? 7 \7—\ Q 35 ksi, and elongation in 2 inches of 22 percent.
£ . “ - = .
g e 2", SCH 40 Pipe Removable plastic or =1 D 1% ® A572, A1008 HSLAS-F, and A1011 HSLAS-F materials may
057 2 %" 0.D. galvonized metal cap Smooth v 5 have higher yie!d strengths but shall not have less
z:§ @ 8 @ Arm Simplex Lip . a elongation thon the grade indicated.
. n -
i.'E'; P e Strut R %" Pole Simplex % (D Dimensional 1imits are given to show acceptoble
23 o« x 27 Min. variation in design. All of a Fabricator’s production
Py i * of a particulor arm length shall have the same
-‘—’é% + o L dimensions within specified tolerances.
+ Qo - - b H
§g; 3 % 2" Dio. Approx. Eoch pole simplex fitting shali be supplied
°-;° < n with 2 bolts and 2 lock washers of the
gc size specified. The bolits and lock washers
Emg UPPER SIMPLEX FITTING POLE SIMPLEX DETAIL@ shal! be secured to the pole with the other
§§° ol 1 2" SCH 40 Pipe (Gusset not shown for clarity) hardware items called for in the plans.
u
c x " .
'E-§: +1 1 %" 0.D. e e yow ® Proposed deviations in orm simplex dimensions or
Sz i A V2" Dia. x tV; N matericls must be submitted to the Department
w22) € LA-1 ? A325 Bo!t(®) ” 5" Approx. . for approval,
OXwo ~ " 1 " DiG.
. 8 8 . . .
§.—: ° - ’ - Approx. A welded handhole frome is permissible. Moximum
fed yel max of two (2) CJP weld splices is allowed.
gt S Z
+ 90 Lip /I = z *
S‘gg removed ; SRS 3
. - 1.
355 LUMINAIRE ARM NS g It I £ 8 MATERIALS
fur} /
38 / : . ASTM A27 Gr 65-35 or Gr_70-36, A148
38° H Arm Simplex <& Pole or Arm Simplex| . 'go-50, A576 Gr 1021 (3),or A36
:éﬂ ;‘ @ (Arm only)
=8 / Pole Simplex e ASTM A53 Gr A or B,AS500 Gr B,
p&e ’ Va L Arm Pipes A501, A 1008 HSLAS-F Gr 50 (&), or
v ¢ % || A1011 HSLAS-F Gr 50 ®)
cCoQ W
ov s LOWER SIMPLEX FITTING o s " Arm Struts ond
3 LUMINAIRE ARM DIMENSIONS (Gusset not shown for clarity) R Gf,';se*rg,mes@ ASTM A36,A572 Gr 50 ®, or A588
noo
Lae >
=X Nominal Arm Len . i T ignati ted
gth Rise Misc. ASTM designations as note
. 2% Arm Length SECTION B-B ARM SIMPLEX DETAIL®
L=<} T - -
&gg§ 4' -0 3'-6 2'-6
£sen 5 o 5 o o
Q) &N -
35.—2 8’ -0" 7 -g" 576" LA-3
QO U+
- 10° -0" 9’ -6" g g
a x0
12°-0" 11'-6" 5'-6"
ARM ASSEMBLY FABRICATION
TOLERANCES TABLE ;
. I
DIMENSION TOLERANCE
‘ SIDE ELEVATION SECTION C-C
Arm Length 1"
Arm Rise 21 SIMPLEX ATTACHMENT DETAIL
Deviation from flat 178" in 12"
vr' i /2" =13 UNC . SHEET 3 OF 4
Spacing between holes +1/32" Poie Top Cap to be [} grounding —\ ?3/8'_ —
ray iron casting Tu protrusion N raffic
A48 Closs 300, % 2 ° (+yp) g" Sarety
z(;r.xc d;?lcos:‘?ng , I Texas Department of Transportation Standard
inc Alloy No.3), : 3
or Atuminum Stainless Steel e 2 t;t:e Thk.
Set Screws ~ i
Yo ROADWAY
" [} (2) Y4"-20 UNC
/2 5" Hex Head ILLUMINATION
w yn wpn Stainiess Steel
L e POLES
iri
handling Yo" dia. - H Handhotle
Commercial Grade 1" Min. « Cover
— 2 RIP(3)-19
Hot Rolled Bar 12 Gaouge
H.R.M. S, FiLe:  rip-19.dgn DNt = Jows [exe
ELEVATION SECTION A-A @©7Tx00T  Jonuary 2007 conT |sEcT 408 WIGHNAY
. 1 REVISIONS 6459 | 93 001 1-610, etc.
e - DisT COUNTY SHEET NO.
=2 POLE TOP HANDHOLE 1219 WU | RARRIS;eto. 2

30
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GENERAL NOTES:
TRANSFORMER 1. For mounting heights between those shown in
BASE TABLE . i le for
the tabie, use the values in the table
TOP | BTM. the larger mounting height.
(4) Hex Head (H.:.; TYPE | g% B.C 9
. Bolts with H.H. Nut, - C. L.
LP-1 Thick LP-1 ripe TRk 7 LP-1 Flot Wosher, Lock - - 2. All breakaway bases shall meet the breakaway
' ¢ Ve Washer, & A 13 14 requirements of the AASHTO Stondard
§s 72 T 777 A Connecting Washer Specifications for Structural Supports for !
P = Thick B | 150 |17 var Highway Signs, Luminaires and Traffic Signals,
. Baseplote 6th Edition (2013) ond Interim Revisions
r§. LP-2 )i §¢ Mast Armi(s) thereto, and shaill have been fesfeg lla)lf hove
§.8 Thee Bosepiate Thk. 1 2" Dia. Transformer Boseplate FHWA-opproved methods. Al Doses om0 b oy
§F o & u dh<;le Dim. B Bolt Hole Base (See Yo" thk hggﬁer been structurally tested fo resi L
3Ty an | ) {4 Req’ d) Transformer ) Ho | d-down the design moment.
285 | [ Base Detail) LP-2 ot d f .
Bolt -~ . . __L 3. Transformer bases shall be cast from aluminum,
“?"‘: Circle e ] = {P 7/—" PRV ASTM B108 or B26 Alloy 356.0-76, or ofhe;
5':3,8 5 /@_ Mast € . '/Z - I2 ® . material approved b): the Engineer. Four‘F 3:
:-54_- 3T T Arms) = < -&\— -~ f Bolt Circle Q‘ ¢ Head (H.H.) bolts with four H.H. nuts, fo in
'9§'?’ Fole Bose 2 / o c & Mast lock washers, four flaot washers, and conniﬁe g
g8 Dia. /" % Handhole —1 o 1-2 %" — 3| “Zkrmis) and hold-down washers as re°°""‘e"§?§3bénoss c
"533 Pole Bagse A —r~ manufacturer, QOlvonégec‘s;g";‘sgg rovided with
. " 1 " r B695 Class
‘c’gg 3?&?:.1—6 \—Rodigseddor "5 % Dia. <¥s DETAIL A zzcg, *gonsformer base for connecting the pole.
< Chamfere : d equal.
ASTM A325 or approve
g’g’; cerners \ ﬁgi;ssrig?: leeAs%A A563 grade DH galvanized.
= i Lock
gg;".’ SHOE BASE CONCRETE TRAFFIC ?ﬁgﬁzsgaor Washer fvég;er 4. Bases shall be stamped, incised or by other
w83 BASEPLATE BARRIER BASE BASEPLATE Corners . quroved permanent means, marked to show
gxe fabricator’s nome or logo, and mogel numben:.
5 TRANSFORMER T 1 Such information shail be ploced in g readily
F ol SHOE BASE BASEPLATE TABLE CONCRETE TRAFFIC BARRIER E BASEPLATE ceen iocation, inside or outside the base,
€85 METonTs | BOLT | souare | THick [BOLT e BASE BASEPLATE TABLE BAS but shall not be placed on the door.
o0 HEIGHTS DIAMET MOUNTING '
;;g.s | (nominal) clRmE I Iy, » HEIGHTS | POLE DIA‘@ DIM. A DIM. B ﬁggﬂ:?hng 5. Doors for transformer bases shall be made of
855 20- 39°| 13" | 13" [ 1Y ' —noninal) > 7" Yar | 107% Vg " plastic, fiberglass or ofher non-metallic
5o 40 15" 15" 1 UNEN 28" - 38 - — material approved by the Engineer and s“°"_'
ga’ . .. e | 1 e 48" 10 Y e tar (13 YA TRANSFORMER BASE BASEPLATE TABLE DETAIL B be ottached with stainiess steel screws °
w23 il 15 2 LY : [MOUNTTNG CONNECTING | BOLT HOLE | TRANSFOMER bolts., Transformer bases shall be cleane .
nag HEIGHTS | BOLT | suare | Tuick |GONFCTING | BOL L O | BACE TYPE Top Bolt by grit blast cleaning ofter heat treatment.
vEs | tnoming!) - - — T T Ve A Circle . Certification by the manufacturer of heat
g i 207 397} 13 3 L 8.C.0 treatment shall be furnished with transformer
§§§ Anchor Bolit (A.B.) Dia. f} 20" 15+ 5% 11 Y 1Y LRZN 8 bases. The certification shal! show the metgl
%3 L v Thiek - : e 15 |1 Ve X 1 1Yy B alloy and temper and that the base meets those
5 Minimum Y ic : 50 . —_— Y ical and physical. The
=1} o requirements, chemica -
=%+ . N P ' hatl also show the material ASTM
£" o] (4) Anchor Bolts with L) - by certification sha hall be cast
-5 (2) H.H. Nutfs, (2) Figt ——‘—L.H‘ specification. Transformer bases sh C
0,9 washers and (1) Lock . i . Dia. _ with o removable tab bor for material testing.
=285 Wosher at top per bolt . Minimun 14" Thick N | Some bars may have been removed by the
Q:Sm with upper end galvonized R & ol 8 . monufacturer for testing.
S222] ot least 117 /4 Anchor Bolts aa Anchor Bolt (A.B.) Dig. TOP PLAN
i £ Template (4)~1 4 ey <l I NOTES=
? g wifh(%) H. H, Nu;S,”()Z) N Minimom 4" Thick
s =5 - “ Thi Flat Washers an 5 "
s %0 Minimum % Thick < Lock Washer ot fop e (4) Anchor Bolts with ;}: @ Anchor Bolt Templates do not need to
1 per bolt with upper ol (1) H.H. Nuts, (1} Lock galvanized.
end galvanized at ST Plm Washer ond (1) %" ({2 Pole diometer before ovalized.
least 12", “’I Hold-down Washer at \‘og N
. - er bolt with upper en .
‘ Minimum 3" Thick go!vonized at least 9 Yo", ANCHOR BOLT FABTRAIBCLAET 10
.H. Nuts
(8YH.H. Nu Template TOLERANCES Ty
Bolt Circle By H.H. Nuts , | %" Dio Minimum %° Thick _ DIMENSION TOLERAN
i ter ( ~H. Nu - ” (3 . ¥ : I v
Diamete \ l/z., 1'-2 /8 Bolt Hole < 3 Bolt Length b /2
po— H l "
Center Hole of  — - ¢ ?érg? Threaded length t V2
Diameter : —Provide Bottom - : e
o H th (if required) Va
ey _— - —9 Nuts T?r+'on BOTTOM PLAN Galvanized leng i
12"X 7" Center ; 176 I 8" (8)H.H. Nuts érr:f;c o
Opening } 1 Access Door SHEET 4 OF 4
2x Anchor Bolt . Approx. 9°x 11" e
i ; T ATE Bolt Circle - ral
Diometer Bolt Hole Dia. EMPL Diometer Door Fastener 3 Division
‘{‘g"'ZSOUSNC H’;xi I Texas Department of Transportation Standard
Center Hole . S.S. —gee
CONCRETE TRAFFIC BARRIER Dicmeter c‘;og'?g” Detail B
BASE ANCHOR BOLT ASSEMBLY o rormar ROADWAY
ran
SHOE BASE Base———] ILLUMINATION
ANCHOR BOLT ASSEMBLY 2x Anchor Bolt .
Diometer Bolt Hole Dia. £V2"-I3UNC POLES
Tapped thru
ANCHOR BOLT ASSEMBLY TABLE hole for see . )
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANC O oG see ., RIP (4) ‘9
MOUNT ING BOLT e | BoLT HoLE e | auB | (BOLT | cTR. HOLE | BOLT HOLE TRANSFORMER BASE TION TR P CEC o
CTR. HOL H e TER DIAM - . 1GHNAY
HelGHTs | 3:0| CIRCLE | G TR | DlaveTen tnominal) | 070 |praMETeR| DTAMETE ANCHOR BOLT ASSEMBLY ELEVA QIR _oory 7 [ [ [
{(nomina . i, w REVIS LA
9 1 13 1" 1 Ve " 20' - 39’ 1 14" 12 ' e TRANSFORMER BASE 7-17 oISt COUNTY SHEET NO.
20’ -39° " N 12-13 te. 24
N . 1 1/, 14 1 Y HOU HARRIS, e
sol | 400-507 [y ase 12 Yo~ 1 % 40°- 50" [1 AT 1TA % DETAILS
b
oL
[ ) TS

130
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]
E';':g * Ag required by Trunnion
© t>: 23 Adapter supplied.
Y O 4
© O
»RE —
=L . a-
c+v L
33 NOTES: N . S
tbo t.Pole, Ring, ond Ring Support sholl be ossembled ond erected 1 1747 Conouit Coupling (3 rea., 120*oport) for mounting 12 . -
S« C so thot Reference Line is poraile! to center line of roodway, Aircraft Qbstruction Light Conouit to be | 1/47x36" fa—et nl =
;%‘;_' or as shown on "Lighting Loyouts™ sheets. {See Detail “E") a | @
— 2" Sch 40 (4l -
2."_'. 2 2. Fixture Plocement on ring sholl provide a min, HDP (Ref) ! =
-a Cleorance of 1- between Fixtures. | 1 | N
‘oL
:6'«5«: Q ] 1 Dritt 9/16° o
2e8 o6
08g Lightning Rod-5/8"x60" ] / 5 Tl l - 4
_ggg Copper-Clad, upper end /.9 S|z H - 1 174" Conduit
23 e o T \ | / 4 -| i g Cowpting |12y 1231
o 2, -
225 with Jom Nut. \ I f / Attach HDP Pipe to Chonnel with s &' f
L A 1/2"X.030 Stainiess Steel Bonds = 178
ggt \ [ / / ond Clips (Min. 6 req.) i \—Drill /16" /16
Ly R | | /] 7, - = .
523 \ DETAIL "D
8:: \ l / / - BUPIR RING ATTADR Y Co 3x4.1
238 I 1 /; 7
XL
fan
g
c

5 Z Trunnion Adapter-Galv. :
3 \ / 7 Stee! or Alu'n.SubmH—\ Mounting Angle, 6°x4°x3/8" D"'"/'zﬁ‘ ggga;?:
g . o~ 3, 7/, 7 sonple for opproval N
X\ SN B 7 ~
¢ ) A
® 8\_ \ / 2 = = = Léqﬂ Féx:u;ozgfg.
o N 120° @ ing. C.4x7.
@ A N sy wpye N
£5. 3 I /Y See Detail "D a 172°x1 172" H.H. Bolt, (2IF.W., TA R
>‘.§O 20 S 120 ~ L.¥W. & H.N. All H.D.G. DE IL E
o ? o * . 7z
3% PV \ == Hondhole Located on ® | ” 5/8°x1 3/4" H.H. Bolt, (2)F.W., (COMDUIT ATTACHMINT FOR ORSTRUCY | ON
o o~
mgg ® A 7 ° Reference Line. See L.¥. & H.N. All H.D.G. 15, Yep
£ES - — —E&io—“— — ———) - -)--- H bt —l—— et S Lignhting Loyout. -+ —-E—é@]},\ ) LIOWIS. TrRICAL (3) RacEs)
- - E
§3L ofle < e N -! Reference Line g (2)-1/2"x1 1/2° H.H, Bolt(A-325)
S28 \ \ TN, (See Light Setting - U L.W. & H.N. All H.D.G.
wOx O . Diagrams) L2
- 0 22* = \ . Note:For 7 Pottern under- I| Angle in inverted position,
uéo - =" == 1200 ., siung fixture mounting lL / l
5" g z \ ~ see Snts. . . .
[+ \ gt . [ o 1 3/8" Hole
TE O o N v+, 36 — L
2% \ - . Crrer .
685 NN P . . Note: Aiming copobilities may be by method shown or by 1
*J,.’-‘E \ N N ! O, rY 1 3/47x1 3/4"x1/4 Steel Mounting-Aiming Device 08 opproved by the =
2 - D ‘. x0°-2 1/2° Angle 316" Engineer. Mark position of fixture with center punch -
286 -~ / N\ N or drill after fixture hos been cligned o the right {
fouw - - \ N _L position on the roadwoy, os directed by the Engineer. - I ;u f
S i = S I I
. S =
585 “ e e’ 1 W A\ f % SECTION C-C N = I N
. . -3/8" - 36 30 xT 1/2-
82% Typical Mrd. f// vetait *ctiTyp.r \ \ 24 {21-3/87x 1 174" Galvs (FOR TRUSHION MOUIT) s it [ A
DDS Light Fixture / \ \ & H.N. NOTE: Provide S.S. or glav. cable safety lonyord for = Il II i
E:’EM | Light Fixture when Trumnion Mount is used. ! L 1 374"x) 374°x1/74" Angie
=y | \ 16 ) I Typical
27 . 0 _ 3 3~ \
. /) 14 o N\ 374 374
[ \—-*——— e PLAR =] e Typ.
o \e 174
= \ 2,
3 I e Heovy Duty, Multi-Weave
@ T8 Stoiniess Steel Coble Grip
a See Mtg. Ring Splice () /16 . Note: Confirm Connector [ w/1* female Fitting. Install
@ Plate betait -ae, snt. 3 T Bumper Ring Size. Use 17 All Threas Stainless Stee! Bond at Top
» M . o~ Nipple & (2) 1™ Jom Nuts of Grip.
X 1 b to Connect Grip to Cord
z Connector .
L lGHT mUNT lNG RINC & SUPPORT ASSEMBLY - 1 & i Leave this orec open ity / gurg:;i}mq
o for drainoge
A __l,,]__zic 3xd. 1 Ve || ]
-« 2 ¢ X
oostruction = “° DETAIL =-C"- { <
See Cover Assembly Light (See N
g:s ngil b Detait "M", Sht, 3 Detait U, IR RIRG $PLICT e )_ J_ _____
. sht, 5} Channel areg only
JU—— 1/8 |
5"x67x1/4" Spacer; 1xt 1747 3 V“E Liquidtite Cord — 28/3C. Electrical Coble
?g;: B:fg?mlssr(: E?q‘) Reducer Note: Cenzcr Tenon Cérméc?ér, B 2649 VF
t , Sht, on Channel
5"x6"x1/4" Spocer; -
Bolt to Channels (3 req.) Vi SECT ION D D
(See Detail “J~,Sht.3) NOTE: COVER CORD WITH HEAT SHRINX TUBING FROM CABLE GRIP
% TO WITHIN ONE INCH OF GRIP TO CONNECTOR TRANSITION PRIOR
Q | . TO INSTALLING CABLE GRIP,
M LA 2" Sch. 40 Pipe Tenon
b » Note: Temon Length to be Determined by . I "
R Fixture Used ond Required Cleoronce. < I !
Eiectrical N I [ i
Coole | 3/4%x1 3/74x174" Angle - L
fe— See Detail "J" e o Terminal Box o h T of T tatl
sht. 3 2\, '/ AV . 72 exas Department ransportation
L . | o —1 ~ 5 Traffic Operatlons Division
( ' I I S ~ I QS &
D . J =l L ke — o — 2: WP Y &
=~ Pole Sch, 4 b =
(21 -C. 6x10.5x55 25/32" = B - Conduit s ‘\ H I GH MAST
See Detail "k" Back to Back v 0 ’ ag=-15" ( Threaded opening for 1/2° 1 3/4°x1 3/47x 1/4" Angle
28¢ Detoi H Tronsformer _______l 1,4l/ Motertignt Cord Connector \ l L LUM I NAT ION
* - wi J— Voricbie Light Fixture Mtg,
5/16“ ¥Wire Rope U M
( 174" Gaiv. Drain Hole Ring. C.4x7.25
< TiE KNOT IN CORD 2 Sch. 40 Pipe DETAILS
SECTION B-B SECTION C-C SECTION C-C
(FOR ARTAL ICHTS) tF0R FLOODL IGnT$) HMID (1) -03
©1xD0T Jonuary 1986 OH: TXDOT | Cks TXDOT | oM TX0OT | Cks TX00T
5-8 REVISIONS CONT |SECT J08 HIGHWAY
. 4-87 10-14-87 6459 | 93 001 1-610, etc.
= ms_-‘a]s? 4-%6 D1sT CounTY SHEET NO.
3 HOU HARRTS, etc. 25
T6A
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€Wire Rope
Pulley short N\

y of any
for the conver-

-]
o
3
0
bt
:c; £ / Drill & Top for
578" Lightning . .
ks {2} Hotes, Dritl & Tap for
o 3/8" Hole, Typ. pe Y a
528 Drill ond Tap for 5/8~ Rod. (12) Ploces. 5/16% x 1/2° H.H. Cop Screw
® Threaded Lightning (See Detail "N7)
or= Rod AR
2-3 3/4% x 2 3/4- A-325 H.H. Bolt, PRl
—0 H. Nut & Lockwasher (6 req.) : s . . :
oL C « a T8 N 2
sgg Tyo. by Fa :I+ T 3 3
<ao Reference V £ 'f_ﬂ T T N & g -
3.,,% Line ’. Reference - _]Li\_‘___" _______ 1
—Q Line \ ~
Lo e 1 [
§8‘6 R4" x 174" x 0°-6 1/4" ) . 1
£5° Typ. (3} Piloces. —ul""_h ' 1
ggg Grind f|ush>U/ g )
588 e ; A&
[ =R o0
L s R - 174" x 3 1/2" x § 172"
1] R, 18" Dia.
S%¢
m)—\o_ 18 + C)
(6) - 7/8" Holes ye. .
gl:g Elect, Coble Pulley on 15" B.C. Ring Support Piate
Lo Support Arms not
: 8 shown this side for
”mé clority. /
2% Notch Channe PLAN VIEW
+g\6 bock ot 30° from
E;w Block Flonge e‘ggg gz';?d cap. . 10 |
og‘g- 172° x 7 1/8" typ. . > | e
2gE toot, only) 174" Cover Piate 2
] 178" Mox. Clearance | |
>Q - - "
8.5 PLAN VIEW DETAIL "G SETGESBTT  Angle, 1 3/47 x 1 347 x — l 1
ge TOP PLATE CONNECTION 34wz 112" S.5. Pulley 1787 % 1 1727 tong | 3/16
w6 w, go. S.S. : |
- 0 (LESS ELECT. CABLE PULLEY SUPPORT) Keeper Plate tack S I l Typ. top & bot. flonges
oL (SEE DETAIL “L™) weided to one end ond inaids wab
pe+ & 5.5, Cotter Pin L g /4" x31/72° x 5 1/4" e 3716
'grg-e other end. , \ I | 316
[s2~%<} . " b
T . 75271, D, x1, 0025 z 1.012% [.D.x1. 75" 0.D. ! | Lo
R g:_”-;‘ ;{gevg"'“ ? x 1/16" Oilite Bronze | S >\ 368
22e Bor Ing w/AM-56 N ooz, Thrust Beoring
= A 12 req.) | A\
Fga or AM-52 0il. | = ¥ &
SeE F I 3/32" Mox. (Typ.} . —GK—__—____—-—.
&
Q0w .
00 . Elect. Cable Pulley l &
3 - 5 . ) = &~
2‘85 L 10 I Support (See Detail "L") 49/64" Hole, typ. SECTION “H-H LS
Lo - 4" H.H, Bolt —f - -
Exa I PULLEY MOUNT NG FOR LA \
. . - w/ LW, & H.N, - “ 9 1/2° .
- | A b1 for 516" » wsne: RING SUPPORT ARMS vl N s ve N\ 2
& P = (Req. one channel onty 1 116 ! \ ! 49/64" dio. Hole thru
= 1 ST TN A per support orm) r~ 1/4"Rad. Chamfer ot -~ | = | l both Chomnels
—- N : bottom edge. (Typ.
< ydld ~ t 1/8
o 3/4"x3" S.S,Pulley Shaft & I s/ I X N ) ! 2 places! N ! 21 i Drili & Tap for 5/16" x 3/87
@ Bol+ Keeper. (See Section 4/ l N | | n I H.H, Cop Screw. (Req. one
a L-L,Sht.3) AL \ AN . | | 4 l Channel only)
[t M\ @ ‘\\\ D | Y | 41/27 ] : ide f
weignt Reduction Holes 9 | AN\ 3 172" | | l_——l \ T g;:-?:sa{d:u::éde longe
WY | '
Electrical Coble Pulley (R T 3 I
A - s e ) —— VA B y | -
. LA, H + K t T ' = Typ. l l ' = C. 3x5.0, typ.
5/16" x 3/8" H.H. Cap Screw 4 . X £ /1 T +
2 Sk aamar T I ] I ~__ F 3 17 . u I I~
[ i I L 'y ( ! 5 t/2" Dia. Hole in Top Plote | I I 7 1/4"
\ , \S_V_
l_'r.l 7 /| '>—N l ~— . 6" Sch. 40 Pipe centered 1AM ! 3718
" AN\ ) e /4 1 over hole in Top Flate N
re
{See \ (AN /Y * Wy -
bl | N ] Lo | 3 2 5/16 "x1 1/2 ° H.H. Bolt w/ cr DCE‘;:IL'“_ El."l SUPPORT
' ! Y Py i o 1 (1) Beve! Wosher, (1) ELECT. L
l NN | I R | B = \ LW & (1) HN. (RING SUPPORT ARMS NOT SHOWN FOR CLARITY)
I T r =5 | I \
— 13 N
I
I
l | ___L N I N i 4 17,1 1747
| 174" % 5" x 0'-6"
™ X ! Cp \‘\ | N Spocer Plate e }
a1 (T
Nal | : : R o b7
sl M A _ . Thi [ N
asia il 17 r » Note: This welid must be moda
A LU 1 prior to welding pipe to Top | Chamfer inside edge L N L Elect, Covle Texas Department of Transporiatlon
N N T i ] C. 6 x 10.5 Plate. to 1/8" radius d Troffic Operations Divislon

T
! il [
I
Ring Support %J " " Lé%) {back to bock)
Assembly (See " lll

Detail “G" & *L") i 'll 1 SECTlON -E - E- _g‘:-égxs 174~ H[GH MAST

ny R AR e e e e e e e
¢ wire mo— o ILLUMINATION
¢ of Pole & Elect, Coble DETA!L -N- DETAILS

DETAIL °F"
RING SUPPORT ASSEMBLY HMID (2) -03

(NEAR SIDE SUPPORT ARM & ELECT. CABLE
PULLEY COVER NOT SHOWN FOR CLARITY)

© Tx0OT Jonuary 1986 DNz TXDOT [cx: TX00T lm: TXDOT [cx: TXDOT

4-86 REVISIONS CONT |SECT JoB HIGHWAY
- s-85 4% 645993 | o001 1-610, ETC.
= ;‘52‘_%77 DIST COUNTY SHEET NO.
ac HOU HARRIS, etc. %
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i 8
co®D
o>
585
hﬂ’g
+ C
(=2 R
o.* WE2 127 2% 27| 2" 10 7/8%  j2 1/2-pw 1757 Lot. Std.
OO
QW C . .
%o 2 1/8" R.5 X 1/4* X 0’ -6" w2 v 27| 2| 2* 5 7/8° 2 1/2°114]100°, 125°%150° Lgt. Std. :?\{:f; 22‘.’;’:,;3 D'Wesg'f;:g:';gep“’*e
o= . . g when
-3 6" (4)-5216"X1 172 H.H. Bolt w/ 16)-9/16' dia. Winch Mtg. Holes compreased to 67 length.
=Y - T / . (1)Beve! Washer, (11L.W. & for (6)-7/16"%2"S.S. H.H, Bolt
2BL 74y ' 4 1 HEtai E EZS AR 3/4°x3" 5.S. Pulley.
oeg N = Shaft w/14 o.S.S.
<C g —_— > l nln ] / 0 3——() ——;—( '_C'D——'{_:‘}._(/ Keepeer Iotgofock Pultey Suppor?t
3716 I IS 7 | . Chonnels, 3x5.0
“’88 —%—\ . - — — o | welded to one end oo
238 316 ~ g g . L coble Attaching & S.S. Cotter Pin P
Lo - = ’T‘\ - . o < Plote. other end.
8, @ 7 \\ | - Bolt Keeper, 14 ga.S.S. © -«
225 R /, / I ] 1 1/2°x5". Tack weld to 3/8" Double Clevis
a Pulley Shaft w/4 tocks Py ! ro y-—0 1 \ 1
w0 | // | \\ mini (Typ.) g ¥ @ ® —€+) \P— X Link, 66001b. safe
o+ [\ t Tmum. - - [ w.L. Similor to
.Egs = /,, /R 1) { b= Pt ~ Crosby,no. S247, Snop Hoak, 0001D. \
L D@D < T + + / (Typ. both ends of capacity. (Simifor to 752" 1.D.x1.0025"
882 | | ./ I ] ™ (6)-5/8"x1 1/74"Siots 5 3s4" 18 5/8" 175' Lgt. Std. chain.) Klein no. KL 4681 0.D.x1 3/4* Oilite 1.012°1.D.x1.75 0.0,
c BR-2 WA 4 VT !\ N Bronze Sleeve x 178" Oilite Bronze
‘oo B // 5/16"x3/8" H.H. Cop 5 3/47 / 13 5/8* 100°,125°8150" Lgt. Std. winch Orum Bearing w/AM-56 Thrust Beoring.
E,Sg R L | \\ 3 1/27/ Screw w/L.W. A 3/8% Gaty. Gr.43 Hi- or AM-52 031, (2 req.)
Pt o S+ 3/8 = ¢ Hole 172" PLATE Test Chain, 5400 [ 172-x2 17233 374" Tong, 5/32" mox.
L e 1 o Temene A-36 min.,! 174" R., ! 1/4"
E’g'- 30 - 7 T myy. aio. nole: Chamfer ;'xoie.
gy IS DETAIL “v SECTION L-L
85 I = RN (SEE HMIP dwg.)
pav r7s I 1/8 WiNCH NOUMT ING PLATE ::.:c;mw g:.l-nl
+ 0oL 2 7/8* Round Bor————+ 11720 I . \—-——@v— NOTE: Dimensions moy vary-verify with i} 1 . LLY MOUM
»5° (Breck Sharp I N LRI ¢l = Q 14 winch manufacturer. NOTE: :gé:s:*c:g;: rllgr;q:zl?\::: g:og:;:ecflon thru pole
b0 Corners) i ] | o - tension on cable, 4" max, :
§§§ F o+ - See Detall W', siock,
~ ht. 2 {typ. )
) , | <hel 3 SAFETY LANYARD DETAIL
32y Y7y — S
oz ' (2)-5/16"x1/2°H H, |
@ 046 1/4° 2 3/8° 174" Cop Screw w/F.W. ~
ob5o - & LW =
4 - - R,
S-v DETAIL J - i 15/32° R
88‘6 Ref. Line £ ! . L
X0 } - 9 7 TF
::§ 1/2°X2" S.S.Clevis i i B ] |
-Enw Pin & S.S. Cotter h o - ot L1
s 1 : SR
sE S AN 12 7/8" S < i |
.
82% = 30 o - iy 3 E, (41-172°X1 3/4°H.H.Bolt,
3 s 2 . A-325 w/ (2)F. W, , (1IL.W.
3 ‘_I J I A | ° T & C1IH.N. (typ. (2) places)
2 - RS i it
N 0
e = _@ah 8 11/16" 23 /8"
[ . 5=
= 174
- 1w e 17 3s8" R 1vp,
< e Ante = PLAN 4
] 1 3/747x1 3/4"x1/4"Angie [ i p, _
a NOTE: Cover to be 14 ga. galv. sht. metal 374-| 3/47 Bush with ,752"1.0D. - Py AL
° or 0.10° onodized aluminum sheet. x 1,002570.D. xt 374~ (&) \;ﬁ ~
1/8" 7/8" long Oilite Bronze
i Steeve Beoring w/ .
Ring for Scfety " - 1 bl
Lonyord AM-56 or AM-52 Oil. N
SECTION F-F . !
) 1. CLECTRICAL CABLE PuLLEY @ -
1/2* Long Seizing N i ' (Pulley material to be aluminum alloy, . ~
S.S. or Copper Wire. \\ ' S Type SgS-TG or equal) ' " T
A V22
of N | - ; © N
N %§ t —|—2 374" ¢ Round 3/8° typ.— 2 f,_*, :_ =~
~ f&% " Bor. (Break f |
. A Shor .
=/§5| ! | o Corners) 144 1 s/aclus it 58
P N
Forged S.S. Wire N = 3 .
Rope Clips,U-Boit /% 1 <« o 3/32°R.
Type or Twin-bose é§ ! V% 2 Bl T DETAIL “H"
Ciips ore occeptaoble. | S,
% l ( Erect. conte— T\ | A MER ; MOUNY 40 RING
5/16" Stainless Steel 7 h i ﬁ Pulley = 7 P 1CE PLATE
Wire Rope. ?& . A R4 1/4°x3/8%%0" -5° * N ¢
S
7 : :
7N | (4) -3/8"x1 1/2"H.H. ¥ 'f
5716 Stointess Steel . Bott w/I2)F. W, , (1) ' : S
Wire Rope Thimble 174 Z | LW & CHVHN, ¥ =
7 7 | " Ig Texas Department of Transporitation
XY Traffl Hons Divislon
- é 1 174 *x1 174 * Gusset i\ rafflc Operations
LI et Z c
. — 174 l Bush with .752°1.0.
o i 1 3 l 174 4 x 1.0025°0.D,x 1 178 HIGH MAST
e - 7787|1787 | long Oilite Bronze
N 4 .
P Sieeve Beoring w/
| | SIS Y [LLUMINATION

DETAILS
HMID (3) -03

SECTION G-G
BIRE ROPE PULLLY

(Pul ley materiagl to be plated steel or
Stainless Steel)

DETAIL “K’
NOUNTIKG RING CONMECTION & STABILIZIR

» EXTRA 2'-0" of wire cable to be ottached to ring with
SS Bonds os directed by Engineer.

DETAIL "M"
COVER CAP ASSINGLY

©TxD0T Jonuary 1986 OR: TXDOT |k TXDOT [oW TXOOT | ke Tx0OT
5-5-86 REVISIONS CONT |SECT Jo8 HIGHWAY
3 5-10-86 4-96 6459 | 93 001 1-610, etc.
= ig:gg DIsT COUNTY SHEET HO.
ac HOU HARRIS, etc 21
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DISCLAIMER:

5/16" S.S. Aircraft Coble ™ —aJ
with 5/8"x12" S.5. Ter-

minal Bolt End w/6" thread,
awoged to one end. (3 req.,

120* aport.)

1/8™ S.S. Cotter Pin

—

Cable Attoching Piate

Coil Spring, {3 req.)

5/8" Galv, Filotwosher

(6 rea.)

5/8" Golv.Hex.Nut &
Hex. Locknut, (3 ea.req.}

1/8% S.5. Cotter Pin,
(typ. 3 ploces)

DETAIL

DATE:
FILE:

Stainless Steel,sized for Electrical
Coble. Top of Coble Grip Shall not
extend higher thon 24" cbove attoch-
ment plote. Doudble wrop eye ends
through thimbie-eye nut to shorten
tength, Instotl stainless steel bond
at top of grip after positioning,

374" Galv. Thimble Eye Nut & L.W.

Etectrical Cabie, 28/3C.
Type W.

1* [nsulating Conduit Bushing &
Locknut.

3/8" R,
1* All-thread Conduit Nipple

g J*——1" Female Liquid Tight
Cord Connector

I~ 3/4" Goiv. Hex. Nut & L.W.

3/8°5,5. Aircraft Caoble with
3/4"x8" S.S. Terminol Bolt
End w/3 1/2" threcd, swoged 1o
one end. (1 req.)

NOTE: 3/8"Cobie for this Project shall
be 19x7 Rotation Resistont per

-0-

Sheet 9.

(CABLE ATTACHIND PLATE)

(PORIR FILD FREOM OR0UND BOX)

winch,

Hondhole Ref?

hol

Set Screws

'@
263
°Zu
4- Q4
© 0= 50 A 480V. Circuit Breaker, NEMA 4 for total lamp watts
reg exceeding 9000, 30A, 480V. Circuit Breaker, NEMA 4 for
s§*& 9000 or less total iamp watts, Enclosure shail be staintess NOTE:
w i stee!, 14 go., weatherproof with fu!ll length verticol door hinge, 175* Lgt. Std. o ive train of the P ive Assembl
528 welded hasp, lock and two sets of keys. Hinge pin shall be tack-welded to € cnonne: beI::egr;x: ariving e mr*g;':?mn et
F prevent removal. Lock(Masters 2195) ond keys shall be furnished by the 100°, 125°8150° Lgt. Std. ~ N be within two degrees of perfect aligrment.
23 2 12+ contractor ond shall be the some type os used for the service enclosures. T
_,—_'g R 3716 Encliosure dimensions shall be gpprox. 20" high x 9" wide x 5" deep. 2 C.8x1B.75 20
LY N e Attoch enclosure with (4) 1/4" S.S. Bolts & Nuts w/ 174" Spacers |
P > 3 3/16 N Y P . |
Qw0 ] Breckers aore to be mounted on a dielectric mounting boord or —
"§8. L A f nigh voltage insulating paper. |
8ag ST C T Weid 1727 Hvy. Hex Nut ) o /
2o il 7 over 9/16 dig.. hole, (for \.@ i . - .
+.0 Hasp & N sige).Re-tap threads . T o| o '3 l .
Sov 2 Lock | B ne! soot after galvaonizing. b & | SIS 172 R
Lco = Detait “R- See Detail "0~ e v © =
54 3/3' Round < i #8 Power Coble 24" min. length below plate. ny = | -l - | ©
hat or -4
.Eg;) CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION o — e L A — D — — F——
Laa 7 R = o . [T
16 o L SR L o RIEE ] L
< ‘0" min, leng rom ] ef, Line I S S PR 11 L -
.aé‘a vite M- Connector to Enclo- o o ] . ° ‘—\Cnr' 4 (DRILL MOTOR NOT SHOWN)
COo sure Entrance. N SN . - ivi
wXL o Cable Stay-Cut or 2 Shoft
o 5 (3111716" Holes / Grind Bolts Fiush w| = I - :
.8 Provide ¢ minimum — ] W/inside of Fionge. @ I ® k
- . o
EE»- of &1 3167 arain \ NOTE: Attoch winch plate | a |
) |— Grease Fitti to chonnel with (6) 1/2°X
’oéé A e 2" H.H. Bolt (A-325) w/F.W. sngty g
£5. (1) 13/16" Hole . 1 X & L.¥.,0l1.H.D.G. | Hondle-make from 374" Sch.40 Alum,
25 1/8"R. TIE KNOT IN CORD/ N Conduit. Weld to bottom of Flonge
2* N 6) 1° x 2° Slots &5 100°,125° & 150" Lgt. Std.
58,".’ _I— wineh Mounting Piate
v . t.
&’Sg e aie. ror ® | N, (See snt.3 DETAIL "P~ 175' Lgt. Std. TABLE OF "U" DIMENSIONS
L " dia. e . N s s s s
TN . - 7 (N1 WO I L) o] 8 sioee |8 ome 12 Sige 2 ocen
8»‘\- :: Dimensions may vory-verify with >
.,,Sg — e B winch manufocturer. wo | 32| 32| 2a27] zasee
w 8% . \\ NS - -
vbo Y 128 3 1s2e| 3asee| 2s27| 2122
L 4 e S
S o (2} 13/32" Holes —r N\ o S 150 327l 32| 2127 2w
EO\. ., quuid Tight . \s
288 \/‘0 Fiexible Conduit L[ 115 a2e] awze | 3] 3 s
@ 5 ggoﬂ_\er? ight ::
oy } itting H,—1 Switch Enclosures 1-x3* Conduit Nipple Switch Enclosure
c ¥ “x3* it Ni
Eae e vice A, [/ Feresnic iwsoiorins AR it prastic tmsutoting L s .
"635 I { Bushing 1" Conaduit Coupling, Galv. Bushing. Chose Liquid Tignt Cord
1" gia. R.M. Conduit se Liguid Ti or 1= 14 ]
© Lo ‘o Sé&m goxc Nylon Insulated 850° Connector. Discard Chase i ™ 1/2°R (typ.)
g-° Comnector for Liaula Nipple. - l
228 SECTION J-J ot Flexicie uetol , JTHSS
Eza (HINCH ASSINBLY) . SO T e Power Coble I —1/4" R
COVER CABLE WITH HEAT SHRINK TUBING Lock Nut, Seoling— | e #8/3C. Type W = = o —=
FOR ENTIRE LENGTH OF CABLE GRIP itring type (3 rea. Sha 1* Liquid Tight Flexible bl | N
PRIOR TO INSULATING CABLE GRIP. Cable Grip-Heavy Duty, Universal Metal Conduit. " =
Bale, Closed Mesh, Multi-Weave, ny ‘f <

DETAIL "R~
[NCLOSURT ENTRANCLS

“U” Stip Joint shali be keyed to winch
shoft ond secured by set screw.
Joint shatl remain attoched to the

-yn

Driil ond Top Pole for
1/2"x1/4" Bolts(3 req.)
(See Detai! "S" for Winch drive Access Cover)

Cost Aluminum J-box.Bolt fo
Dritl Body with existing holes.
¥" Roung to 3 Morse

Toper Adopter

See Detoit "P*

374" Round
shaft x 1 172" w.

]
[
]
1%
©
[
o
3
TS
LTI

n““\
Y )
~ &8
=

Driti Body

U\\ water-tite Cord conn. (3 req.)
From Tronsformer

Jo Remote Switch. Wire Switch for forwordiupl,

I 3716 Keyway
L

offi{center),reverseldown). 10’ Cord length,min,
Torque Limiter Coupling

Leveling Nut

POWER DRIVE ASSEMBLY

Piliow Block-with Boll Beorings Boston Series S
Seaimoster Type NP or opproved equal. Provide
spocers for mounting to channel,

374" Round Shaft with 3/16" Key Ways.

(FOREIR CUT TO LiCAT RiKG)

9/16" Hole, typ.

ADETAIL =S~
t@iNtn BRIVE ACCLSS COVER

4 verify
Provide spocers for 11 4 532
Pillow Block, opprox.
z2s/32, verity L] = e ovxs 3747x378°
P
==
E i\r_ H 9/16" holes
ol T (3 rea.)
TN
o -S _ N
- 1 r 3
. @] — -
s , -
*
2" dio.hole C8 x4,75X2° -6 1/2°

3716

SECTION K-K
(DRILL NMOTOR NMOUNTING PLATL)
* Make from 6061-T6 Atuminum

Texas Department of Transportation
Trafflc Operatlons Divislon

HIGH MAST
ILLUMINATION
DETAILS

HMID (4) -03

©Tx00T January 1986 DN: TX0OT lcxx TX00T [om TX00T chx TXDOT
4- REVISIONS CONT |SECT Jo08 HIGHWAY
sge 124 4-98 6459 (93 | o0l 1-610,efc.
86 10-93 ISt COUNTY SHEET NO.
HOU HARRIS, etc. 28
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TERMINAL BLOCKS

2-812 XHHW

() OBS.LT.(TYP. 3 PLACES)

2 % 12 XHHW IN Y2 INCH OR ¥ INCH
LIQUID TIGHT FLEXIBLE METAL CONDUIT

g Practice Act", No warranty of ony

assumes no responsibility for the conver-

MATIC. SEE TERMINAL BOX
SCHEMATIC., GROUND WIRE
TO BE #12XHHW.

88/3C CORD TYPE W, —=
SEE SHEET 10

(30AMP CICUIT BREAKER FOR —
9000 OR LESS TOTAL LAMP WATTS.):

(50 AMP CIRCUIT BREAKER FOR .
TOTAL LAMP WATTS EXCEEDING 9000):

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

The use of this stondord is governed by the “Texaos En
kind is made by TxDOT for ony purpose whotsoever.

DISCLAIMER:

FLEX CONDULT
TO JCTN.BOXES

BREAKER ENCLOSURE—’/,

CORD CONNECTORS,

0. 75KVA
480-120V. .
TRANSFORMER S P
(NEATHERPROOF) | -
P F : . LUMINAIRE (TYP. )
atn e 2-#10XHHW 172 INCH OR 3/4 INCH LIQUID
AT TERMINAL 2 ® 10 XHHW IN ', [INCH OR ¥, INCH TIGHT FLEXIBLE METAL CONDUIT
BLOCKS. LIQUID TIGHT FLEXIBLE METAL CONDUIT (TYPICAL WIRING FOR
< : : NOTE: SECURE CONNECTOR BODY TO FLANGED LUMINAIRE)
5 2-#10XHHN — 50 AP 60OV INLET W/S.S.REMOVABLE CLAMP TO PREVENT
- e ’ -
&e 3-28XHHW : /'3 POLE, 3 WIRE, CAse ACCIDENTAL DIS-ENGAGEMENT.
09 TERMINAL BOX — : GROUNDED, FLANGED CONTROL DEVICE. LABEL "UP“-“OFF"-"DOWN".
= ON MTG. RING . ©INLET W/LIFT COVER. FURNISH SELF-CENTERING SWITCH.
,-@50 e #12 CONTROL CABLE
NOTE: GROUND WIRE FROM 600v, W/GROUND, 10°
TERMINAL BOX TO JUNCTION \2 POLE, 3 WIRE, CASE MIN. LENGTH. REFERENCE
BOXES NOT SHOWN SCHE- GROUNDED CORD LINE

CONNECTOR BODY, =12/3C TYPE SO CORD
ARMORED W/CORD 1. 5KVA, 480~ 120V,

CRIP, AND RUBBER TRANSFORMER, WEATHER-
COVER. PROOF. (SEE NOTES 2.85.)

10A 600V IN-LINE FUSE

-—812/3C TYPE SO

600V CORD
WATER-TIGHT

50 AMP 600V, 2 POLE,
ARMORED W/CORD GRIP.

3 WIRE,

# / SJ 50 AMP 600V, 2 POLE, 3 WIRE,
. CASE GROUNDED CORD CONNECTOR
10’ -#8/3C CORD, TYPE W BODY, ARMORED W/CORD GRIP.
MAINTENANCE JUMPER
CABLE (SEE NOTES.)

SEE SHEET 8 FOR SPECIFICATION.

ONE-L INE SCHEMATIC

FLEX CONDUIT
TO JCTN, BOXES

NOTES:

. OBSTRUCTION LIGHTS COLOR CODE: FROM
SECONDARY SIDE OF TRANSFORMER THROUGH-
OUT-CIRCUIT TO SOCKET, WHITE-NEUTRAL,
BLACK~-LOAD.

2. POWER SUPPLY CORD TO FLANGED INLET:
GREEN-GROUND, WHITE LINE, BLACK LINE.
FROM FLANGED INLET() TO TERMINAL
BLOCKS: GREEN-GROUND,RED LINE, BLUE-
LINE. FROM THERE ON ALL 480V. CIRCUIT WIRES
TO BE RED AND BLUE TO JUNCTION BOXES.

3. WIRE SIZE FROM POWER SUPPLY_TO TERMINAL
BLOCKS SHALL BE #8 AWG-SEE® .

4. WIRE SIZE FROM TERMINAL BLOCKS TO
JUNCTION BOXES SHALL BE %12 AWG.

DATE:
FILE:

. CONNECTORS (TYP. )

CONNECTORS (TYP.) /7~ 2

4"X4"X2" CAST ALUMINUM JUNCTION

BOX WITH BLANK COVER AND NEOPRENE
GASKET, MINIMUM (4) 374 * HUBS (TYP.)
COVER SHALL BE ATTACHED WITH

WATER-TIGHT
O

1/2 INCH OR 374 INCH LIQUID
Ve TIGHT FLEXIBLE METAL CONDUIT
(TYPICAL WIRING TO
OBSTRUCTION LIGHT)

LIGHT MOUNTING RING

DRILL /4" DIA. HOLE FOR
DRAINAGE (TYP.) OPPOSITE CORNERS

SCREWS LOCATED AT BOX CORNERS.

¥t LIQUID TIGHT
FLEXIBLE METAL CONDUIT
(TYPICAL)
WATERTIGHT
CONNECTIONS (TYP.)
TERMINAL BOX
(SEE DETAIL T}

0.75 KVA DRY TYPE
TRANSFORMER
(MOUNT ON BOTTOM

OF TERMINAL BOX)

\NDBUSHED CONNECTION
1O TRANFORMER ~1 L CLR.ALL
- = AROUNDATYP, }
=—¥" EXTERIOR
PLYWOOD
(o]

l—— 6" x 18" x 6" TERMINAL BOX,
14 GUAGE STAINLESS STEEL
¥/ RAINTIGHT COVER

~50 AMP 600 VOLT
FLANGED INLET

600 VOLT TERMINAL BLOCKS

ATTACH WITH (4)10-24 MACHINE

RED FRESNEL LENS

LAMP RECEPTACLE
W/SHAKE PROOF SHELL
LAMPS 116W 120V

6000 HR CLEAR SAFETY CHAIN

CAST ALUMINUM
HOUSING

LATCH AND SPRING
ASSEMBLY (TYP.)

NEOPRENE GASKET

1"BOTTOM HUB SQUARE HEAD
SET SCREW
- -
DETAIL "“U

(OBSTRUCTION LIGHT)

NOTES:

1. PLUGS, CONNECTOR BODIES AND FLANGED INLETS AT CORD

TO RING CONNECTION SHALL BE “TWIST LOCK" TYPE, 3-PRONG,
RATED 50 AMPS AT 600V, AND 20 AMPS FOR 120 V. 50 AMP
CONNECTORS SHALL BE 3 WIRE CASE GROUNDED, ARMORED, WITH
CORD GRIP, 20 AMP CONNECTOR SHALL BE 3 WIRE GROUNDING WITH
CORD GRIP, NEMA TYPE L5-20.,

2. PROVIDE HANDLE ON 1,5KVA TRANSFORMER FOR PORTABILITY.
(SEE ONE-LINE SCHEMATIC)

3. CIRCUIT BREAKERS SHALL BE ITE #E43B030 OR ®#E43B050,
SQUARE "D" #FAL24030 S/N OR ®FAL24050 S/N, OR EQUAL.

4. CONDUIT ENTRIES INTO TERMINAL BOX SHALL BE INTO

THE SIDE OF THE BOX.

5, A MINIMUM OF ONE (1) MAINTENANCE JUMPER CABLE SHALL BE
SUPPLIED FOR EACH PROJECT. SUPPLY ONE (1) PORTABLE TRANS-
FORMER FOR EACH POWER DRIVE UNIT REQUIRED FOR PROJECT.

Traffic Operatlons Divislon

jig!"'Tbxas Department of Transporiation

= 5. MOUNT TERMINAL BLOCKS ON ¥ EXTERIOR SCREWS, FW AND LW 1y
b L 480y, 2120y , COVER TO HAVE %" MIN.
GRADE PL YWOOD. / !
TRANSFORMER 6. FOR 2-WIRE, 480v. SERVICE, OMIT FUSE IN I / : LIP ALL AROUND HIGH MAST
U DUCTOR IN LEADS TO TRANSFORMER. . ] "
= et [LLUMINAT ION
' ’ DETAILS
AT HMID (5) -03
ALL LIGHTS SHALL BE INDIVIDUALLY TRANSFORMER .
FUSED AT FIXTURE DETA l L T ©TxD0T Jonuary 1986 DN TXDOT  [cKs TXDOT [om: TXpOT | cke TxpOT
(TEN|N‘L BOX) 6-87 REVISIONS CONT |sEeT J08 HIGHEAY
TERMINAL BOX SCHEMATIC 1n-g7 4% 6459 | 95 001 1-610, etc.
}8.8% DIST COUNTY SHEET NO.
HOU HARRIS, etc. 29
76E
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a8
cCoD
°Zq
w- O+
0 O
72§
§r&
5o NOTE:MIN. SWAGE LENGTH = 2,06
g';.E MAX. SWAGE LENGTH = 2.94

+
23 .635 - 005 D1A. BEFORE SWAGING
o= Q .
vat +140 DIA.HOLE +563 7+ 990 D1A. AFTER SWAGING 5637799914,
Q . - . .
<58 FREEWAY SIDE 30 219+ | 3/8-11 UNC THREADS 998 pia. 360°+ 010014
Sag . Ui *2°%. 000" "™
o3
5 REF.LINE\IS' 0 - e
225 N @
T 15° A
ggs A | 5.0
a3 R.O.W. SIDE 6.0 | ‘ .
o8¢ 30° 12.0 AN
c
o e e
o0 0
5%¢ TERMINAL FOR %g "WIRE ROPE
P MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304
Qe WITH 115,000 P.S.1. MAX.ULTIMATE TENSILE STRENGH.
iy

O
pov 12-LIGHT SETTING
+ O

o
5
n_ o

@+
e
8ag NOTE:MIN. SWAGE LENGTH = 3.12
ggé LUMINAIRE LOCATIONS MAX. SWAGE LENGTH » 3.44
>
Q. \
oBE .703 "+ 005 p1a BEFORE SWAGING
ady NOTEz AIRCRAFT OBSTRUCTION LIGHT LOCATIONS NOT SHOWN. . 140 DIA. HOLE :-900 +.000
5o THREE ARE REQUIRED LOCATED APPROX.120° APART. -625 [ 000 DIA.AFTER SWAGING .625. J0aDIA.
Lo+ LOCATIONS WILL VARY DEPENDENT ON THE LIGHT » 3/4-10UNC THREADS : -.000 .
8o SETTING USED. . ‘9"1 i" / -390 7008 DIA- .
538 , L
"5 7\ . I T
2% 7 (R~ gl - - ey
fgo T
L 3.5 | 55
gos 8.0 .4307: 91001,
:,'OC )
ECO u
£x'a TERMINAL FOR % "WIRE ROPE

MATERIAL: STAINLESS STEEL, TYPE 303SE OR 304

WITH 115,000 P.S. 1. MAX.ULTIMATE TENSILE STRENGH.

DISCLAIMER:

0.D. Pipe
! GENERAL NOTES:
| 1. AFTER FINAL AIMING HAS BEEN COMPLETED AND APPROVED BY
THE ENGINEER, FIXTURES MUST BE LOCKED IN POSITION, CON-
. TRACTOR MUST SUBMIT PROPOSED LOCKING SCHEME WITH THE
| FIXTURE SUBMITTAL. (FLOODLIGHTS ONLY).
|
+
1
AREAL [GHT MOUNTING ASSEMBLY = Texas Department of Transportation
ISHAETRIC AND ASYARTRIC) l Trafflc Operatlons Divislon
NOTES: [F ASYMMETRIC FIXTURES ARE USED, THE REFRACTORS SHALL BE H l GH MAST

ORIENTED TO PROPERLY ILLUMINATE THE ADJACENT ROADWAYS.

ORIENTION SHALL BE AS SHOWN IN PLANS. I LLUM[NAT ION
DETAILS

3703 Revision HMID (6) '03

A Removed obsolete
diagroms ond @©TxDOT Jenuary 1986 DN TXDOT | Cks TXOOT [ows TX0OT | cke TxpOT
updated drawings. 10-93 REVISIONS conT |sEcT Jo8 H1GHWAY
o 10-95 6459 | 93 001 1-610, etc.
52 456 pist counTY SHEET HO.
ey 3-03
aw HOU HARRIS, etc. 30
76F
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28

o>

<5

60

»e & 1. AREA LIGHTING (Bid under Item 614, "High Mast Illumination Assemblies™) 1) Wnen mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
s+ either long side of o rectongulior orea measuring 340 ft. by S50 f+,, the fixture
) A. Areq lighting shall be symmetric or asymmetric, as shown on the descriptive code. shall pass the foilowing tests:

g“— The number ond wattoge of the fixtures on eoch pole shall be as shown on the lighting

ol tayouts. The lighting pattern for symmetric fixtures shal! be IES Type V; for (a) The fixture shall provide o measured minimum intensity of 0.15 horizontal

z asymmetric fixtures, it shatl be IES Type I, III, or IV. foot-candies at any point on the surfoce of this area.

5-2 B. All luminaires shaill be pre-qualified before installotion. A somple of each type of (b} The fixture shall provide g measured moximum to minimum light rotio, bosed on
<5 luminoire to be considered for pre-qualification shali be submitted to TXDOT's Traffic horizonta! foot-candies, of less than 25.

83 Operations Division - Traffic Engineering Section (TRF-TE).

= {c) The fixture shall provide on average megsured intensity of 0.6 horizontal

8o Troffic Operations Division - TE foot-condles on the surface areo.

&€ Texas Department of Transportation

o® 125 East 11th Street (2) Wnen mounted in the level position, S50 fi, above the midpoint ond 20 ft outside of
.Eg Austin, TX 78701-2483 either long side of a rectonguior area megsuring 260 f+., by 30 ft., the fixture
50 shall provide a measured minimum intensity of 0.30 horizontal foot-condles ot any
?: Sompie luminaires are non-returnable. A 1ist of pre-qualified luminaires may be obtained point on the surface of this area.

by contacting TRF-TE, In addition, lumingires will be sampled ond tested in occordonce with
Item 614, Luminaires thot inconsistentiy pass testing or that ore inconsistent with c

00

The Type "B" 400 wott osymmetric fixture shail be IES cutoff. The Department will use

Tx

er,

s stondord is governed by the "Texas E

i d y TxDOT for cny purpose whatsoewv:
sion of this stondord to other formats or for incorrect results or domoges resulting from its use

i

5 made b

The use of th

kind

DISCLAIMER:

DATE:
FILE:

published photometric information will be removed from the pre-qualified list at the
discretion of the Engineer. Once o fixture has been approved, no changes shail be made in
ony material or monufacturing methods without prior approval of the Deportment. Unapproved
chonges will result in rejection of all fixtures.

C, Symmetric ond Asymmeiric fixtures sholl meet the following requirements unless otherwise
approved by the Engineer:

1. tumingire Construction

a) The luminoire housing shall be formed, cost or drown from low copper aluminum ond
shall be free of cracks ond excessive porosity. Formed oluminum shall hove a minimum
thickness of 0.090, ond shal! have ali seoms welded. The minimum thickness of cast
parts shall be os opproved by the Engineer. Nuts, screws, and washers shall be made
of Type 316 stainless steel. The housing shall be maorked with minimum 2° letters to
indicate the photometric type as being either A, B, C, or S as specified. Marking
shall be permonent ond shall be by stencil or stick on labels similar to "wattoge”
tabel on cobro heods. Wottage lobel will not be required on high mast fixtures, The
fixture housing shall be constructed separate from the fixture reflector.

b} Fixtures shall be natural aluminum in color or shall be pointed gray.

The slipfitter shall securely attoch the luminaire to the tenon on the ring ossembly
with o minimum of 2 bolts ond clamp, A positive meons of vertical adjustment shall be
provided.

c

d

For opticol assemblies with lenses, reflectors shali be polished aluminum with Alzok
or equal coating and shall not be painted. The optic assembly shall be sealed. The

lens shol! be tempered glass or prismotic glass, either flat or sag. The optic assembly
shall be provided with o resilient seamless or sonically welded silicone rubber gasket,
and constructed so that a positive seal ogainst weather ond other contaminonts will be
maintained. The latches sholl be stainless steel, spring loaded, ond hond operated (2
lotches minimum, 3 attochment points),ond shall provide a positive meons of maintaining
closure of the lumingire.

For optical ossemblies without lenses, optical assembly shall consist of on open
ventilated borosilicate glass reflector. The reflecting prisms shall be protected from
dirt depreciation by o spun on hermetically sealed aluminum cover, There shail be no
gloss lens/refroctor on this opticol ossembly.

e

f

Asymmetric fixtures shall have field rototobie optics with occurate degree of rotation
markings. Reflector shall have “"house side® ond "street side” markings.

The socket sheil shall be nicke! plated ond shal! be rigidly attoched to o high grade
porcelain mogul base, which shall extend and enclose the metal shell, A locking means
shotl be incorporated in the shell of the socket to positively resist the removal of
the tamp. This locking means shall be a spring looded center tip. Lomp socket shall
be non-adjustoble ond shall be riveted, welded, or otherwise permanently installed.
Lamps shall be held securely in the proper position with a lamp support.

9

h

The terminal biock shall use nickel plated brass connectors.

Fixture weight including ballast shall not exceed 80 pounds, ond effective projected
area (EPA) shall not exceed 2.62 square feet,

—

The Controctor may be responsible for fixture testing costs, See TXDOT’'s "Monual of
Testing Procedures,” Chapter 11 - “Traffic Systems ond Illumination, ™ TEX-1110-T -
"Sompiing Lighting Assemblies, ™ ot http://menucls. dot. state, tx.us/dynowedb/.

2. Photometrics

a) The Controctor shall submit o computer generated light level array of the area to be
lighted by high mast poles. Ali computer generoted arroys shall have 400 waott fixtures
derated to 40,000 lumens per lamp.

b) The Type "A™ 400 watt osymmetric fixture shail be IES cutoff. The Department wili use
the meogsured photometric data of sampled fixtures to run the following tests on @
computer simuigtion:

d

e

the measured photometric dota of sampled fixtures to run the following tests on g
computer simulotion:

(1) When mounted in the level position, 50 fi. above the midpoint ond 20 ft outside of
either long side of a rectonguliar orea measuring 260 ft. by 65 ft., the fixture
shall pass the following tests:

(o} The fixture shatl provide o measured minimum intensity of 0.15 horizontal
foot-condles ot any point on the surfoce of this orea.

(b) The fixture shall provide o measured moximum to minimum [ight ratio, based on
horizontal foot-condlies, of less thon 25,

(¢} The fixture shall provide on average measured intensity of 0.6 horizontal
foot-candles on the surface oreo.

(2) When mounted in the level position, 50 fi. above the midpoint ond 20 ft outside of
either long side of ¢ rectongulor areo megsuring 200 f+. by 40 ft., the fixture
shall provide g meosured minimum intensity of 0.30 horizonta! foot-condles at ony
point on the surface of this area.

The Type “C* 400 wott asymmetric fixture shall be IES cutoff. The Deporiment will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulation:

(1) When mounted in the level position, 50 ft, obove the midpoint ond 20 ft. outside of
either long side of a rectengular arec measuring 220 ff. by 80 ft., the fixture
shall poss the following tests:

ta) The fixture shall provide o measured minimum intensity of 0.15 horizontal
foot-candies ot any point on the surfoce of this arec.

The fixture shall provide a meosured maximum to minimum [ight rotio, based on
horizontal foot-condies, of less thon 25,

(b

tc) The fixture shall provide on average measured intensity of 0.6 horizontal
foot-condles on the surface area.

(2} When mounted in the level position, 50 ft. obove the midpoint and 20 f4. outside of
either long side of a rectonguior area measuring 160 f+. by 50 ft., the fixture
shall provide a measured minimum intensity of 0.30 horizontal foot-condles ot ony
point on the surfoce of this areac.

The Type "S$* 400 watt Symmetric fixture shal!l be IES cutoff. The Deportment will use
the measured photometric data of sampled fixtures to run the following tests on a
computer simulotion:

(1) When mounted in the level position at 50 foot mounting height, the fixture shall
provide the minimum [ight levels gs shown below:

(@) 0.15 horizontal foot-condies within a 130 foot radius.
(b) 0.30 horizontal foot-candles within a 100 foot radius.

{c) 0.50 horizontal foot-condies within o 60 footf radius.

3. Ballasts

a) All ballosts shell be isolated-winding log-type mognetic reguiators designed to operate
400 wott high pressure sodium lomps rated 480 volts. Baollasts shall be copable of
starting tomps at on ambient temperature of -20 degrees F. Ballast wiring shall include
a grounding termina! bonded to metol housing. Ballasts shall be fused with a 5 awp
time-delay fuse in an insulated fuse holder. Fuse holders shall be internai to the
housing. Ballost wiring to the terminal board shall be through a quick-disconnect plug.
Windings shol! be made from copper wire,

b} When the circuit voltage indicoted on the plions is appiied, the ballast input wattoge
during fluctuations of the test voltoge of +10% and -10% shall not exceed 552 wotts for
a 400 wott HPS lamp.

3703 Revision

Revised Area
Lighting
Requirements

?’ Texas Department of Transportation

Trafflc Operatlons Divislon

HIGH MAST
ILLUMINATION
DETAILS

HMID (7) -03

© TxDOT January 1986 DN: TXDOT | CXs TXDOT |oWs TXOOT | cKs TxooT
9-91 REVISIONS CONT |SECT Jos HIGHWAY
P 6459 | 93 001 1-610, etc.
3-03 0IsT COUNTY SHEET NO.
HOU HARRIS, etc. 31

76G




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

i 8
cod
°Za
58%
reE ¢! During fluctuotion of the Iine voltage of +10% or -10%, the lomp wottage fluctuation 3, Hubble pin ond sieeve connectors UL Iisted, catalog numbers HBL330CTW ond HBL 330P7W. A 30A High Most
S+ & shall not exceed o fotal of 20%. Ballast shall maintoin lomp wottoge between 280 ond disconnect
5o 475 watts for ¢ 400 watt HPS lamp. 4, The male connector for use with the Type W mointenonce jumper shall be a pin and sleeve
g%k connector of one of the above types. The Controctor shall attach g 50 amp twist lock \I/
ot d) The power factor of any ballost when tested at the circuit voltoge indicated in the receptacle to the opposite end of the maintenance jumper to match the flonge mounted cadmium sulfide cell
=z2 plons shall not be less thon 90% ot ony point in life, Ballast foctor shall be between plug on the ring ond the portoble transformer.
=58 -95 ond 1.0. One foot-candle ~-X 7T~
Suw 5. The Contractor shall make g brochure submittol on the cord connectors. photocel! (up , = ~
<§8. e) The electronic starting aid shall provide o storting pulse with an ampiitude of to 4 total) N 480 v fr
8«,% 2500 volts minimum, 4000 volts moximum. The pulse width shall be ¢ minimum of 0.8 E. When shown on the plons, spil! light shall be restricted to less than 0,15 horizontol 120 v \I \ \ Jfrom
83 microseconds ot 2250 volts. The pulse sholl occur when the open-circuit voltage is footcondies. obstruction contact || service
Sov equal 0 or greater thon 90 percent of peck open-circuit voltage. Pulse repetition light High Mast i - I energized
reo rote shall be a minimum of one per cycle ond pulse current shail be g minimum of 0,18 F. The Contractor shall provide shop drowings for high mast i!lunination assemblies in occordonce {3 total) Fixtures \ 5— coil 7 at 35
gg’}'_’ amperes. Electronic starting oids shall be replocecble without the use of tools. The with this Item ond Item 441. An Engineer licensed in the Stote of Texas shall seal the @) {up to 3 \ ! foot-condles
=33 §forﬁng.oid sho!l gisconﬂnue to pulse wher:n the lamp storts. S'.ror'fer shall sense on shop drawings. per photocell} S R |~ -
338 inoperative or missing HPS lomp ond cutomatically shut down lumingire fo protect ballost -
E . ofter 10 minutes. 3. TESTING / \\/\
288 Y
WXL f) Ballosts shall permanently ond clearly indicate the following: lamp type, catalog A. Fixtures, lamps ond baligsts will be sampled ond tested in occordonce with the Deportment Lightning
2.9 nutber, voltage rating, connection diagrom, ond monufacturer. Capocitors in oll "Monual of Testing Procedures" except as noted in these specifications. arrestor
X5E tuminaires shall be non-PCB type.
a4 B. Bollasts and fixtures will be tested using g reference lamp.
35 4. Lamps
%gL C. The Deportment will bear the cost of all testing of equipment thot complies with the
»5° al All lomps shol! be new ond of recent monufocture. specification requirements. However, the source of supply of fixtures ond ballasts must be
Lud approved as required in Article 6.1 of the Standard Specifications. Such approval will be One foot-candle photocel | keeps High Mast fixtures
g§g b} Lamps shall be high pressure sodium ond shafl meet ANSI C78 requirements. Lamps shall contingent on the supplier agreeing to bear the cost of testing ony equipment that fails to off when FAA photocel!l energizes
£Cs be the type that extinguish ot the end of usable lamp life ond remain extinguished comply with the specificotion requirements listed in this specification. circuit at 35 foot-condles. Fixtures
o3 vithuf cycling, 400 wott lamps shall contain less than 4.0 mg of mercury. Lomps sholl come on when sun goes down at | foot-candle.
St be lead free and shall pass the Federal Toxic Chargcteristic Leachate Procedure (TCLP). D. Al other equipment will be tested in occordonce with [tem 614 of the Standard Specifications
.,,856 Lomp shali be Osram-Sylvania LU400/Eco Plus. No alternatives will be approved. ond Materials and Test Division Test Stondards.
L.
pee ¢} 400 watt high pressure sodium lomps shal! have average initial lumens of 50000 ond E. After High Mast Assembly has been completely assembled, the Engineer may require Controctor .
§SE average rated life of 24000 hours. to fully lower and roise each high mast ring one time fo demonstrate proper operation of fr;«: One Foot-candle Photocell Schematic
588 lowering mecr}mism, or may require the ring to be lowered for ring or fn'(-rure inspection, Use on ring when obstruction Iights ore installed
a-g A 2. GENERAL ony mglfmchon.occcrs, the problem shall be corrected ot the Contractor’s expense and the and FAA phor':qocell is installed ingr;lecfricol service.
oy . lower ing test will be repeated.
Low A. All moterial shoi! be in occordonce with the applicable sections of the NEC., All conduit ond
9 conductors shall be in accordance with the materials and construction methods requirements 4. MOUNTING RING AND SUPPORT ASSEMBLY
SEE of [tems 618 ond 620. Heat shrink tubing for use with coble grips ond cable splicing shall
g9y meet the requirements of [tem 620. A. Ring ond support assembly shall be fobricated from steel having ¢ minimum yield strength of
] 36 KSI.
EEE B. Where stainiess steel baonds are called for on the HMID sheets, stainiess steel hose clomps may
—xn be provided. Stainless steel bonds and stainless steel hose clamps shall be provided with B. Cover ossembiies, fittings ond miscelloneous ports shall be as outlined on the plans.
" stainiess steel clips or stainless steel screws.
[+ C. All hardware shall be hot-dipped golvonized per ASTM A153 or shall be stainless steel, unless
= C. Obstruction Lights noted otherwise on the plons.
<
wd
2 1. When obstruction lights are required by loyout sheets, summory sheets or general notes, 5, WINCH
P the entire high mast assembly shal! be controlled by on FAA approved photocell mounted
inside the service enclosure. Ring mounted luminaires shall be controlled by up to 4 A, Housing shall be high tensile strength die-cast silicon aluminum. Coble drum shall be
additional ring mounted photocells, with each photocell controlling up to 3 fixtures. fobricoted from seomiess steel tubing with stomped steel flanges ond shall be hot-dipped
Photocel1s shall meet the following requirements: galvonized. Drum shall have o minimum diameter of 4.5 inches. Drum shall be keyed to drum
shoft. Drum ond flonges shall be sized so that, when the fixture mounting ring is in the
o} All photocells shal! consist of a photoelectric cell, on internal 1ightning arrestor, raised position, the caoble including one full layer will fill the drum to no more thon
ond o relay or bimetallic switch mounted inside o weather proof enclosure with stondord +wo-thirds of full copocity. Drum shoft sholl be ground from stainless steel and mounted on
3-prong twist lock photocell plug and receptacle. The enclosure shall be made of lubr icated bronze bearings with seals. Wormgear shall be made of nickel-bronze ond worm shoft
poly-acrylic with cleor acrylic window. Enclosure chossis shall be molided thermosetting shall be high-strength stress-proofed steel, ground ond polished and supported by topered
plastic. The photocell shall have on arrestor rated 2.0kV sparkover with 5000 amps roller bearings.
follow-through. Reloy or switch shall be time delay type with normally closed contocts.
Photocell shal!l be rated a minimun of 1800 VA, B. Geor ratio shall be 36:1 with safe hoisting caopocity of not less than 4000 pounds.
b) Service enclosure mounted photocell (FAA photocell) shall furn on at light levels below C. Winch shall incorporote adjustable outomotic brake to assure positive load suspension. Brake
35 foot-condles and off at levels above 58 foot-condlies, in accordonce with FAA shall be multiple disc with friction plates running in oil bath ond one-direction clutch
requirements. This photocel!l shall be rated for operation ot 240 volts. A permonent which operates only when load is suspended or lowered. Winch shall not have throw-out clufch,
placord shall be installed on the inside of the service enclosure door to indicate that
aon FAA approved photocel! is required. D. Any winch that is operoted without oil sholi be considered domaged ond shall be replace by
the contractor at the contractor’s expense.
¢) High most assembly ring mounted photocelis (one foot-condle photocells) shali turn on
at light levels below 1.0 (plus or minus 0.5) foot-condie, ond shail turn off ot 2 A 6. WIRE ROPE AND TERMINALS
foot-condles higher than this level. These photocells shall be rated for operation at
480 volts. Photoce!ls shall be mounted upright on the terminal box or on various A, 5/16 ond 3/8 wire rope shall be 19x7 Rotetion Resistont IWRC stainless steel. 19x7 rotation
junction boxes aoround the ring os approved by the Engineer, Conduit entries shall not resistont wire rope shall meet the construction requirements of Fed. Spec. RR-W-410D, Type 1V, Texas Deparfmem of Transporiaﬂon
be made into the top of the terminal box or junction boxes. The Contractor shall submit class 2, modified for stainiess steel with o nomingl bregking strength of 11,100 Ibs. All Traffic Operatlons DiIslon
mounting detoils to the Engineer for approvol. wire rope shall be pre-formed and factory lubricated. Wire rope shall meet the requirements
of the applicable specification except where modified by this specificotion. Quolity Assuronce
2. ¥When obstruction lights cre not required, eliminote the 3 obstruction light fixtures, 3 testing shall be the responsibility of the monufacturer ond shall meet recognized wire rope H [ GH MAST
mounting posts, 4807120 volt tronsformer, 120 volt wiring, ond 3 mounting post support industry standards. No special tensile or torsion testing will be required. Mili Test Reports
connections shown on detail "E", sheet 1. shall be furnished. ILLUMINAT lON
D. The male cord connector on the lower end of the Type W cord running up the pole, the female 8. Winch coble shall be of sufficient length to legve o minimum of one full layer of caoble on DE TA I LS
cord connector for the Type W cord running to the circuit brecker enclosure ond the male the drum when the fixture mounting ring is in the full down position, 3703 Revision
connector on the maintenance jumper shall meet the following or approved equal specifications:
C. Wire rope terminals shall be stainless steel, solid stud type as shown on Sheet 7. All A Revised General HMID (8) -03
f. Arrow Hort pin ond sleeve watertight connectors UL listed, cotalog numbers AH330CTW ond terminals shall be drilled for cotter pin, Material to be 303 SE or 304 stainless steel with requirements;
AH330P6W. a moximum tensile strength of 115,000 p.s.i. Mill Test Reports shall be furnished. odd diagram
©TxD0T January 1986 i Joms rxoor [exs xpor
2. Bryont watertight pin ond sleeve connectors UL iisted, cotalog numbers 330C6¥ ond A Revised 4-8% REVISIONS CONT |sECT J03 HIGHIAY
. 330PEW. Wire Rope 1033 6459 [ 93 001 1-610, etc.
W and Termingls 3'_?)3 oISt COUNTY SHEET MO,
3c HOU HARRIS, etc. 32
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o>
58
0 0-- A
22§ D. Al terminals shall be proof-tested by the monufocturer to 40% of rated strengih of the wire 10. CONSTRUCT ION METHODS
S*& rope. Each termingl shall be identified by manufacturer's logo permonently incised on
t5a terminal, Monufacturer shall furnish certification of tests. Controctor shall giso furnish A. Fobrication
9«£ one sample of each size of terminol with 5 ft. of wire rope for load tests by the State.
ot Somples tested must withstond test ioad not less thon 1004 of rated brecking strength of 1. Fabrication ond welding shal! be in accordance with Item 441, "Steel Structures”.
=-2 wire rope, If sanple fails test, all terminagls of some size will be rejected.
52 2. All holes supporting pulley shafts shall be drilled (not punched) prior to golvanizing.
tow E. Wire rope shall be delivered from the monufocturer on a reel.
<58 3. Atl component parts shall be galvenized where galvonizing is applicable, ofter fobrication.
8%% 7. SPRINGS
g 4, Golvonizing on all parts which have become scratched, chipped or otherwise domaged shall be
Sov A, Provide three steel springs as shown on pions. thoroughly cleoned ond the cleaned area pointed with iwo coats of zinc dust-zinc oxide
sco paint conforming to the requirements of repair compounds meeting Federa! Specification
ool B. Springs shall have an uncompressed length of approximately 8 inches ond shall compress 3 TT-P-641 b.
.Egs inches under 700-pound load.
é“g’g 5. Mounting rings and ring support ossemblies shall be fobricoted with the use of jigs that
& . C. Springs shall contain opproximately 19 total coils with ID of 0.875 and 0D of 1,375 inches. have been inspected ond opproved by Material and Test Division personnel prior to their
883 Ends shall be closed ond ground. Springs shall be zinc-plated. usage.
WX W
"o’h:é D. Springs shall be mode from 1/4" diameter oil-tempered MB Steel treated for oversiress. 6. The fabricator shall submit his proposed welding procedures in accordance with [tem 441,
255 Springs shali not develop permanent set from 3-inch compression. “Steel Structures”.
-2
'2§§ 8. ELECTRICAL POWER CABLE B. Installing Wire Rope
bt
:§5 A. Power cable shall be No. 8 AWG three-conductor round Type W, rated 90 degrees C, 600 voit or 1. Extreme core shall be used to prevent wire rope from kinking, nicking, or from sustaining
D8 2000 volt. Each conductor shall be tinned copper ond shall consist of 133 stronds. Insulation other damage during installation. Rope shall not be installed by pulling from fiot coil,
ggg shall be ethylene propyliene rubber. Jacket shall be chlorosulfonated polyethylene (CSPE), with but shall be carefully unrolled its full length or ploced on o horizontal axis ond unreeled
[t glass fiber or nylon reinforcing mesh between two layers of CSPE. Nominal diameter shall be agccording to wire rope industry standords.
L 0.91", Filler shall be rubber compound or other approved non-hygroscopic compound, Jacket
Sxb shal | be Hypalon Power Flex 30, with no substitutions allowed. 2. For right lay rope, the rope shall be attached to the drum on the end opposite the winch
6§ gear train, and wound on drum so that the free end of the rope comes off the backside of
= 0 the drum during normo! operation of the winch. Rope must be unreeled carefully as stated
g«?.f.’ 9. POWER DRIVE ASSEMBLY (ONE ONLY THIS CONTRACT UNLESS OTHERWISE SHOWN ELSEWHERE ON THE PLANS) above. Care must be tcoken to insure thot all layers lay full ond tight on drum,
V-V
585 A, Drive Motor 3. Installation of all wire rope shall be accomplished only under direct supervision of the
+ X0 N . . . .
w- g Engineer or his outhorized representotive. Controctor shall not remove wire rope from
224 1. Drive motor shall be 1-1/4" heavy-duty reversible portoble electric drill modified as shown manufacturer’s reel until authorized by the Engineer. Installation of wire rope on winch
Low on plans. shal | be in accordonce with the above ond accepted industry proctice. Installation of the
37 three hoist cables shall be made from the top end of the pole ond 0s directed by the
585 2. Shall have a minimum of 6 radial ball bearings, one thrust bearing, and one needle bearing. Engineer or his representative,
O D4
gog 3. Shall have No. 3 Morse Taper socket. C. Installing Wire Rope Clips
ec
Fxa 4. Shall be designed for 115 volt 60 Hertz single phase operation 250 RPM at no load. 1. Turn back approx. 2° 3" of rope, measured from the top of thimble. Apply seizing to pigtail
. end of wire rope prior to cutting to length. See detail “K", Sheet 3. Apply first clip
x 5. Shatl be designed for continuous rated duty of 160 RPM ond 15 omperes ot 115 volts with approx. 3" from the dead end of the wire rope with U-bolt over dead end ond live end in
= delivery of 33-pound-feet of torque. Drill motor to be operated only at low speed range. clip saddlie. Tighten nuts evenly to 30 pound-feet of torque, or as recommended by
< (i.e. 150 to 160 RPM) manufacturer.
©
v
b= 6. Shall develop 240 pound-feet of torque ot stalled rotor condition. 2. Instal! second clip 0s near loop aos possible, toke out stock ond torque nuts eveniy to 30
pound-feet or as recommended by monufacturer.
B. Torque Limiter Coupling
3. After final erection ond assembly of the pole ond high mast assembly, retighten nuts to
1. Torque limiter coupling shall consist of stondard torque limiter with Type A sprocket required torque.
center member coupled to o Type B sprocket by on ASA double strond roller choin, Type A
sprocket shall be chrome-plated, D. Installing Light Ring ond Luminaires
2. Coupling shall have torque capocity minimum of 15 pound-feet and a moximum of 55 1. Prior to mounting lumincires to the tight ring, Controctor shall ensure the ring is level,
pound-feet. Luminaires sha!l be mounted level on the Iight ring. Luminaires shall be oriented as shown
on plans.
3. Limiter section of coupling shall consist of integral hub ond pressure plote, two friction
focings, sintered iron bushing, pilot plate, disk spring, lock washer ond hex adjustment
nut. All major components except spring ond friction facings shall be cadmium-plated with
dichromate tregtment.
4, Type A center sprocket shall have ground face (63 micro-inch) ond shall be run-in for 4
minutes at opproximately 60 RPM at o torque setting 70% to 80% of spring roting. Contractor
shall provide written certificaotion that run-in has been occomp!ished.
5. The torque limiter coupling shall, after run-in, be set to a torque limit of 35 pound-feet
or as directed by the Engineer. The proper setting of the coupling shail be demonstrated to
the Engineer,
Texas Department of Transportation
C. Universal Joints Traffic Operations Division
1. Shall be slip-type with 4-inch borrel. A grease fitting shall be so located in the spider
that all caps ond needle bearings moy be adequately serviced. The assembly shall be H l GH MAST
disassembled ond zinc-plated, then reassembled ond properly lubricated.
2. Shoil have a minimum torque roting of 1270 inch-pounds ot 200 RPM. ILLUMINAT ION
3. Shall have set screw ond keyed coupling os shown on plans, DETA [ LS
3/03 Revision HMID (9) -03
Revised
Construction @©TxDOT January 1986 ON: TXDOT | ck: TxDoT [oW: TxpoT ex: Txo0r
Methods. 10-93 REVISIONS CONT {SECT JoB HIGHNAY
10-95 6459 | 93 001 1-610, etc.
oo 4-96
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TABLE OF VARIABLE POLE DIMENSIONS TABLE OF VARIABLE BASE DIMENSIONS
Pad™
62 8 SIDED POLE 12 SIDED POLE Ht | 0.0. | L.D. |Boit Cir| No. S T u
1Y Ht . Diameter (Inches)|Thickness| Length | Splice ||Diometer (Inches)|tnickness| Length | Splice (ft) |linches) |(inches) [ {inches) | Bolts |{inches)|(inches) |(inches)
> Section
25 . (ft) Bottom Top {inches) | (feet) |(inches)|| Bottom Top {inches) | (feet) |(inches) 8 SIDED POLE
cCoOQ — J—
Yol B A 13.083 7. 750 . 250 33.33 19 16. 792 7.750 . 250 51.67 24 1757 a7 22 41 16 2.00 3.75 4.50
Lo w
gt;:’ B 17.792 1 12,205 <375 34.92 25 24.858 | 15.817 <313 51.67 36 g 150 44 18 38 12 2.00 4.00 3.50
QQS 175 [ 22.250 | 16.583 . 375 35. 42 32 32.625 | 23.583 .313 51.67 48 I 125° 41 16 35 8 2.00 4.50 3.50
D& D 25.375 | 20.948 .438 27.67 36 36.250 | 31,175 . 375 29.00 ~ a 100° 37 14 31 6 2.00 5.00 3.50
+*To E 28,375 | 23.895 . 500 28.00 41 X 12 SIDED POLE
- o
P " F 31.250 | 26.703 | .500 | 28.42 ~ z 175’ 50 24 44 12 1.75 [ 3.50 | 3.50
§§§ g A 13,083 | 7.750 | .250 | 33.33 19 16.792 | 7.750 | .250 |51.67 24 = 150" 47 22 4 10 1.75 3.50 2.50
83; 5 B 17.792 | 12.205 . 375 34,92 25 24,858 | 15,817 . 313 51.67 36 125" 42 18 36 8 1.75 3.75 2.50
-
a é & o 150 [ 22.250 | 16.583 . 375 35.42 32 32.625 | 23.583 .313 51.67 ~ 1 100 38 13 32 6 1.75% 4,00 2.50
2cg ; D | 25.375|20.948 | .438 | 27.67 36
N py E 28.375 | 23.895 | .500 | 28.00 ~ N 8 SIDED POLE
.gg: @ A 13.083 7.750 . 250 33.33 19 16,792 1.750 . 250 51.67 24 ] 175° 52 27 46 20 1.75 3.50 4.50
5.6‘_:; 125 B 17.792 | 12.205 . 375 34.92 25 24,858 | 15.817 .313 51,67 36 v 150 49 23 43 16 1.75 4,00 3.50
e C 22.250 | 16,583 . 375 35.67 32 28.250 | 23.583 . 313 26.67 ~ g 1257 45 21 39 12 1.75 4,50 3.50
gxe 7
g . D 25.375 | 20,948 . 438 27.67 ~ o 100’ 40 17 34 10 1.7% 4.50 3.50
P A 13.083 | 7.750| .250 | 33.33 19 16.792 | 7.750 | .250 |51.67 24 ;’ 12 SIDED POLE
£35 100 B 17.792 1 12,205 375 34,67 25 24,625 {15,817 .313 50. 33 ~ o 1757 52 27 46 16 1,75 3.25 3.50
8 Q =
5‘..35 R C 22.250 | 16,583 . 375 35.67 ~ o 150 50 25 44 12 1.75 3.50 2.50
- o
255 - 125° 46 22 40 10 1.75 3.75 2.50
veEO -
N B A 14.208 | 7.875| .313 | 33.33 20 17.433 | 7.875 | .375 [51.67 25 1 oo 42 19 36 6 1,75 | 4.00 | 2.50
ga. B |t19.792]13.142] .375 [35.00 28 25.747 |16.173 | .438 |51.75 37 NOTE: Base Plot b 5 Cth B or 12 |
: Base Plate may be round or wi or equa
.cgaé 175 C 25.250 | 18,473 .438 35.67 36 33.750 | 24.176 . 438 51,75 49 segments matching the pole.
o ga D 29.000 | 23.680 . 500 28.00 42 37.375 131,995 . 500 29.08 ~
L O
8 E 32.625 | 27.210 .563 28.50 a7
o X UR W
COoo
S« g ") F 36.125 | 30,631 .563 | 28.92 ~
B
0= 0 =
o o A 14,208 7.875 <313 33.33 20 17.433 7.875 . 375 51.67 25
ney o —r
g.’.‘; 9 B 19.792 [ 13,142 | .375 | 35.00 28 25.747 | 16.173 | .438 |51.75 37
w25 e 150 c 25.250 ] 18,473 .438 35.67 36 33.750 | 24.1786 .438 51,75 ~
Y g D | 29.00 |23.680| .500 | 28.00 | 42 GENERAL NOTES:
o 004
g;g: 8 E 32.625 | 27.210 | .563 | 28.50 = 1. Design conforms to AASHTO 1994 Stondard Specifications
<£72 - A 14,208 7.785| .313 | 33,33 20 17,433 | 7.875 | .375 |51.67 25 for Structural Supports for Highway Signs, Luminaries,
§ E: 125 B 19.792 | 13,142 .375 35. 00 28 25.747 | 16.173 . 438 51.75 37 and Traffic Signals ond Interim Revisions thereto.
o xo C 25.250 ] 18,473 . 438 35.67 36 29.125 | 24,176 , 438 26.75 ~ The Design Wind Speed is 80 mph or 100 mph.
D 29, . 680 . 500 28.00 ~
90 2258 2. The required design height and wind speed shall be as
A 14,208 7,875 | .313 | 33,33 20 17,433 | 7.875 ] ,375 |51.67 25 shown elsewhere in the plans
100 B 19,792 13,142 . 375 35.00 28 25.500 | 16,173 . 375 50,42 ~
1 C 25.250 1 18,473 . 438 35.67 ~ 3. Each pole section, top filange plaote and base
. plate sholl be permonently marked on the reference
Diometers are meosured across the fiats. line. The required mark locations are shown on
the baseplate, top plate, ond foundation plan details.
These marks shall be used in pole assembly ond erection
alignment. The reference |ine and anchor bolt orientation
shall be parallel to roadway centerline unless otherwise
shown on Lighting Layouts.
MATERIALS
Polygonal Shafts ASTM A709 Grade 50 ‘
Ground Sleeves A572 Grade 50 D@ SHEET 2 OF 2
‘ ® Traffic
ASTM A709 G 5 Opehclatllons
Base Plate and A572 Grade ;gde ° l Texas Department of Transportation s’ianf,gfd
Handhole Frame A633 Grade C
HIGH MAST
Miscel laneous
Steel ASTM A36 or equal ILLUMINATION POLES
r ’ 4 1
@ ASTM A572 and A633 may have higher yield l 00 ] 25 l 50 I 75
strength but shall not have iess elongation
than the grade indicated.
. HMIP (2) -16
The silicon content of all steel shall be ¥
. . PO FILE:  hmip-16.dgn oMt [exs [oms [exs
conirolled to ensure high quality galvanizing
and to avoid discoloration. ©TxD0T  August 1995 CONT |SECT 408 HIGHNAY
v ae REVISIONS 6459 | 93 001 [-610,etc
gjé g:?g pIsT COUNTY SHEET KO,
3c HOU HARRTS, etc. 35
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;g% In field tack weld 3" nut
9Zn to edge of base plate Instal ted Pole 1/0 AWG copper wire 1" Dia x 10’ -0"copper clad
% O+
00— 3%" Dia x 1" bolt ond Bose Pilate = steel ground rod. (Two
; locations at approx 180°)
22§ & lock washer -
g+ No. 3 Bars may be bent . 1" Dia PVC for N
[ inside and in plane of Wire iug ” ground wire ighti
ow C nuts for shipping of 170 Copper wire 4" Concrete \7 See Lighting tayout
g-k .
o lower template. (cover all exposed Riprap for ground box type
2-’2?, copper wire with Match marks V4 and conduit locations
5P zinc-rich paint) 1"x4" Preformed /
Low Bitminus Fiber / .
T VIEW F @2 wire 1“ Dia PVC to top Joint 1" Dia RMC .
Sgg and bottom templiates @/‘\ Template / (Power Feed) @ Place ground box cover flush with riprap.
8 . - .
Bov X c @ Bond anchor boits fo Winch Support 1f, due to tolerances in fabrication, the
£es | 3 rebar with 1/0 jumper Channe oINS anchor bolt hole 1o ground sleeve weld is
°'mg_; = and two mechanical 1" Dia PVC —=| [ ™ less than approx 7", clipped /2" thick
8%- ros, connectors or by bend- n High Mast washers shall be supplied at those
caz | = ing No. 3 bar on bottom —1 Hig
g8 template as shown and ole \ 7 \
Co e 1 wire tightly with ten z 1€ .
355 ] turns of No. 10 wire or Al Base R e Ground Box@
53_(:: one mechanical connector. / L Ref Ui
w O | Reference Line Mechanical connectors . \(:) - Reference Line, see
908 No. 3 Bar shall be UL listed for Riprop J / | elsewnhere in plons
28 ] Permissible splice concrete encosement., R Ve for orientation .
- | with 80% minimum . Anchor Bol+ . .Q 7 12
2o« penetration Cut PVC approximately N =~—~No. 3 at 18"¢c-c or : ;
£5y VIEW F | 1" above concrete and / \ 0.3 a c-c o 2 /4" Nominal diameter |
»5° 2 %" Dio hotes install bell ond/or 4 ( WHF 6x6 anchor bolts with 4 _
8 o equal ly spaced bushing. Align conduit [ E— @ < W2.9xw2.9 minimum diometer )
988 on Bolt Circle as close os possible T ~ washer's | ‘n
Cgb (See Table) to point of attachment = g /) P
o b Py
g3« to bose_e piate 1"0 minimize A\ o =
3>§ bends in 1/0 wire. ﬁ/ 1\ Template t ' \ | I @ 2 8
06% 7 — No. 3 Bar 2 sides(Typ) )7 = C]' ‘I3
1 NG I
g-ﬁf:’ To ground rod @ High Mast Pole T ¢ conc | N
gég ™~ op o ==
2% . 11 Reinforcin 3 Flat turns ]< AN i l
w=g Six No. 3 Bars welded TYP No einforeing of ®4 Spiral Lo ! X
.:‘E’EE to bottom of bottom Jn o ,,L 'r 6 -0 | IOL l {“ &
oo template at 60* Vowone + [ |k
- 15° spacing. 1 fer Dig bar on top LIGHTNING PROTECTION SYSTEM | . g
1z | Temwlgteny - N (52 = i cxisting grounc, ,
99y Bottom , Top ) oc ° i =X finished grade !
3 i = o . - 1" Joint
226 5|35 " - o}
mxo ANCHOR BOLT TEMPLATES 8l ( i . I ] =
& 5 §o e J @—* 31
Y @2 ~m = -
5 o' to Yo of £|68 =T
g boit shank shall o ]
= project above Flec
concrete ~| 9z
Approx ~iwn . -
pp + bl Spiral & Bands :
4’ g 2 _Z S|
ol o) o
- ©1lce vertical Bars, +| 3
(Apza.r:)x) = S olex See chart for 5| E
e 2l e ,Eg No. & size S € TABLE S
& & n " :
Drittled Shaft . £l - 28 No. 4 Spiral Shaft Dia | Min Spiral Length
121 Ny 2l 017 o at 9" Pitch —\!QQ {inches) (feet)
& et Rl » U
(Approx) ol o ° MR se =il a8 Ty
ol © N Top Anchor Bolt Template wltg LT =
ol c] = + TYP St G R 54 21
RIPRAP ON SLOPES TlElS| gl 51 &€ Vol v Mld=1T1T11 #
. £ o= Heavy Hex Nut (Typ) & == a 60 23
>~ : —{z
=~ oL )
) HMIP ol ol | g Top of Poured Shaft o §E$ 2% %" Bonds /‘ 2 66 26
o 21 &gt
' ?'4 chamfer or | e8e
" £ . - Yo" radius 5 8 oo, Typ \
o4 O X + > Y N
£ c o a
§l - — g IR g2
3 = INIRImiN N 4"x %" Bands —
- 3 ZlL 8 (0.s. Bond Dig is Texas Department of Transportation
54 N z IRIENIInY g:’_ _ Spiral Dia » '™ LH./‘ S\TYP y 4 Traffic Operations Divislon
£ o= I} o )
& 2 : IRTEN I wio A /
3 g & : | HIGH MAST
- [t}
v @ N K <2 Sides (Typ) vertical bars may be ILLUMINAT ION POLE
a Va supported on bottom of
\ driltled hole if material FOUNDAT IONS
@ toh sl £ finished If rock is encountered, Anchor R & Thread is firm enough to do so
Match slope of finishe the Drilled Shaft shall Template Length = 3 when concrete is placed
ground if siope is less tend @ mini of two Heavy Hex HMIF (I ) '98
than approx 4 to 1. For g’l‘ e fers g Nut (Typ) SHEET 1 OF 2
g:gs?ﬁ; 3égﬁeg;ege3?:‘h*o rosk- DR l LL ED SHAF T ©TxD0T August 1995 ON: TXPOT | exs TxDOT [ow: 100t [ ex: rxpor
approx 2 % slope around ANCHOR BOLT ASSEMBLY
. REVISIONS CONT |SECT 408 HIGHWAY
pole_bose. Other config- FOUNDAT ION DE TA l L 11-97
. urations may be shown (See Anchor Boit Taoble for number of bolts required) 5-98 ~ Anchor Bolt 6459 93 001 1-610, etc.
Eﬁ elsewhere on the plans. Circle Dio o1sT COUNTY SHEET NO.
an HOU RARRIS efc, 36
78A
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BLOWS PER FOOT
100 MPH POLES

Do not extrapoliate below 5 Blows/Ft.
will be required for soil

A special design

less than 5 Biows/Ft.

rQ
258
Q2>
3§£ Includes normatl 3 Ft exposure.
e Shofts with more than 3 F+ exposure
E£§ must have additional length,
O
6o
1"Agh
;>n-
253
o2 60
: OW
Gow
i ®
4]
358
-
+ L0 50
[¢] —~
285 = /176’ Pple,| 60" Dig| Drili ted Shaft, PO Nb. 1l Bors
w
ggg o —15p" Pple,| 60°| Did Dritied Shafft, RO Np. il Bars
233 Tz 40 //_r-125’ Polie,| 54" Did Drillled Shgft, {16 No. 1|1 Bdrs
gae 5 \< 140’ Pole,| 48" Diq Drililed Shdft, [12 No. 11 Bdrs
D e z N
o0 0 i
g N0
Poltw — \\
8 g e 30 ~
X\
3 NN NN
o [= \}\ R
B Rt i
» — — — — Tt
\ [t [t -
At : e
gRE S—
558 ——
z8 10
8?2 5 10 20 30 40 50 60 70 80
@B O
T 0 BLOWS PER FOOT
pse
e 80 MPH POLES
[« 3
§§8 Do not extrapolate below 5 Blows/Ft. A special design
z:ﬁ will be required for soil less than 5 Blows/Ft,
00
foon
«BE
084-
§.“."’5
228 60 |
E-xm
g ® . d i d e
= 50 b—— 175’ Pole,| 66" Did Drillled Shdft, |30 No. 1|1 Bdrs
é o — 1590’ Pole,| 60" Did Drillled Shdft, [20 No. 11 Bdrs
» L [:-—125' Hole,| 60" Diq Driilled Shqgft, [20 No. 11 Bagrs
e ey \ NJ-ICO' Hole,| 544 Diq Drililed Shdft, [16 No. 11 Bdrs
T 40
=
5 \ J\] %
P-4
5 30 AN
e
o [~ P— T ——
3 20 E— et N s -
e )
— et guan e
% “--________§~“‘-——-—_______
10
5 10 20 30 40 50 60 70 80

TEXAS CONE PENETROMETER TEST TABLES

DATE:
FILE:

NOTE: Use average "N" value over the top third of
the embedded shoft.

Ignore the top 2' of soil.

ANCHOR BOLT TABLE
Pole | Bolt Bolt Bolt Templiates | No. of [Bolt Cir
Heighf{Diameter| Length oD I D Bolts Dia
. (feet)] (inches) | (feet) ](inches)|(inches) ~ (inches)
8 SIDED POLE
175 | 2.25 | 4.83 | 45.5 | 36.5 16 M
g 150 | 2.25 | 4.83 | 42.5 | 33.5 12 38
= 125 | 2.25 | 4.83 | 39.5 | 30.5 8 35
&l | 100 2.25 4,83 35,5 26.5 6 31
z 12 SIDED POLE
i 175 2.25 4,83 48.5 39.5 12 44
3] J1so | 2.25 | a.83 | 45.5 | 36.5 10 41
125 | 2.25 | 4.83 | 40.5 | 31.5 8 36
4 oo | 2.25 | 4.83 | 36.5 | 21.5 6 32
8 SIDED POLE
FTli7s] 2.25 ] 483 s0.5 | 41.5 20 46
wl 1150 | 2.25 | 4.83 | a1.5 | 38.5 16 43
G| [125 | 2.25 | a.83 | 43.5 | 34.5 12 39
wi oo | 2.25 ] 4.83 | 38.5 | 29.5 10 34
e 12 SIDED POLE
g [175 | 2.25 | .83 | s0.5 | 41.5 | 16 ag
ol [150 | 2.25 | 4.83 | 48.5 | 39.5 12 44
2V [72s | 225 | 4.83 | 4a.5 | 35.5 10 40
4 Loo | 2,25 | a.83] 40.5 ] 31.5 6 36
MISCELLANEOUS QUANTITIES - ONE HMIF

Shoft Diometer (im)  (7) 48 54 60

Concrete Riprap (CY) 2.33 2. 44 2.56
Reinforcing (Lbs) 94 29 103
Ground Box (ea) 1 1 1
R O W Morker teay (9 1 1 1

O]
®
®

See elsewhere on plans for length of Drilled Shoft required.
For Contractors information oniy.
Designated elsewhere on plans if required.

GENERAL NOTES:

Uniess otherwise noted, the welded steel
bands may be replaced with spiral as shown on
the foundation details.

Anchor bolts shall be placed in foundation
s0 there are always two bolts on reference line.

Drilled shaft lengths as determined from
the foundation design chart or other acceptable
methods are to be as shown elsewhere on the
plans.

ODSR may not be used for HMIF drilled
shafts.

Concrete for drilled shafts shall be
Ciass C.

Repair welded areas with zinc-rich paint.

Al Anchor Bolts, Nuts and Washers shall
be galvanized in accordaonce with Item 445,
"Galvanizing”.

i;’*TwmstWMWwd7hmeMMM
Trafflc Operations Divislon
HIGH MAST
ILLUMINATION POLE
FOUNDATIONS

SHEET 2 OF 2 HMIF (2) -98
©1xD0T August 1995 Dx: TXDOT | ck: TxvoT [ow: TxpOT | cks Txpot
5-98 ~ Am;%"}“&“'s* CONT |sECT 40B HIGHNAY
Circle Dia 6459 | 93 001 [-610, etc.
oisT COUNTY SHEET NO.
HOU HARRIS, etc, 37
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting
the requirements of ISEA "American National Standard for High-Visibility
Apparel, " or equivaient revisions, and labeled as ANSI 107-2004 standord
performance for Class 2 or 3 risk exposure. Class 3 gorments should be
considered for high traffic volume work areas or night time work,

1. The Barricade and Construction Standard Sheets (BC sheets) are intended
to show typical exampies for placement of temporary traffic control
devices, construction pavement markings, and typical 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).

2. The development and design of the Traffic Control Pian (TCP)is the

responsibility of the Engineer 2. Except in emergency situations, flagger stations shall be illuminated

when flagging is used at night.

No worronty of ony

3. The Contractor may propose changes to the TCP that are signed and sealed

by a licensed professional engineer for approval. The Engineer may develop,
sign and sea! Contractor proposed changes. COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

2. Work zone traffic control devices shall be compliant with the Maonual for

5. Geometric design of lane shifts and detours shoulid, when possiblie, meet the
9 ’ p ! Assessing safety Hardware (MASH).

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

"A Policy on Geometric Design of Highways and Streets,” the TxDOT “"Roadway
Design Manua!" or engineering judgment.

TxDOT assumes no responsibility for the conversion

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

redundant and the work areas appear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shail erect the http://www.txdot.gov
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
i to sh ropri ist .
revised fo show appropriate work zone disfance DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
7. The Engineer may require duplicate warning signs on the median side of MATERIAL PRODUCER LIST (MPL)
divided highways where mediaon width will permit and traffic volumes

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"

. . . . . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
8. All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," laotest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall

justify the signing.

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

kind is made by TxDOT for ony purpose whotsoever.

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

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

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

appropriate traffic control devices to be used.

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs are required. CSJ limit signs are shown
on BC(2). The OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR TEXT
LATER and the WORK ZONE TRAFFIC FINES DOUBLE sign with plaque shall be
erected in advance of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shall be erected at or near the CSJ
limits. For mobile operations, CSJ 1imit signs are not required.

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

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

‘ s Trafflc
13. Inactive equipment ond work vehicles, including workers’ private vehicles . gﬁgﬁ;
must be parked away from travel lanes. They. should be as close to the I Texas Department of Transportation Standard

right-of-way line as pgssible, or located behind a barrier or guardrail,
or as approved by the Engineer.
as app y g BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: bc-21.dgn on: TxDOT |ck: TxDOT [ow: TxDOT [ox: TxDOT
(© 7xDOT November 2002 CONT |SECT J08 HIGHWAY
REVISIONS -61 tC.
Wi 4-03  1-13 645393 001 [-610, etc.
it 9-07 8_ 14 DIST COUNTY SHEET NO.
au 5-10  5-21 HOU HARRIS, etc. 38
-
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TYPICAL LOCATION OF CROSSROAD SIGNS

information shall be shown in the plons.

Zone Stondard Sheets.

o

will determine whether o roadway is considered high volume,

ROAD WORK
<& NEXT X NILES
) NEXT X MILES =>
25 (om&g?c l 620-1aT
co - see e -
§2 620-2% 1 ang 41 /
%
g | 4 |
+ 0
52 X + X 1
] CROSSROAD
o+
> L b X e X
00 * kal
=z 4
s 4 b
z ROAD WORK \
=z <z BEXT X MILES
@ NEXT X MILES =>
§ G20-1aT END
g a (Optional ROAD WORK
o see Note -
- 1 ond 4 620-2+
2
o jt May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with opproval of Engineer.
g {See note 2 below!
%’ 1. The typical minimum signing on o crossroad approach should be G "ROAD WORK AHEAD" {CW20-1Disign ond a
- (G20-2) “END ROAD WORK™ sign, unless noted otherwise in plans.
g 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back
X with the reduced size 36" x 18" “END ROAD WORK" (620-2) sign on low volume crossroods (see Note 4 under

"Typical Construction Worning Sign Size ond Spacing™). See the “Stondord Highwoy Sign Designs for
Texos” monual for sign details. The Engineer may omit the odvonce warning signs on low volume
crossroads., The Engineer will determine whether o road is low volume as per TMUTCD Part 5. This

3. Bosed on existing field conditions, the Engineer/Inspector may require odditional signs such as FLAGGER
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additiona!l signs are required, these signs will
be considered port of the minimum requirements. The Engineer/Inspector will determine the proper
location and spacing of ony sign not shown on the BC sheets, Traffic Control Plan sheets or the Work

. The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroods to advise
motorists of the length of construction in either direction from the intersection., The Engineer

SIZE AND SPACING"*®

CSJ LIMITS AT T-INTERSECTION

2.

being performed at or near on intersection.

1. The Engineer will determine the types and location of any additional traffic control devices,
such as o flogger and accompanying signs, or other signs,

If construction closes the road at a T-intersection,

NAME" (G20-6T) sign behind the Type 3 Barricades for the rood closure (see BC(10) alsol.
teft arrow(G20-1bTL) and "ROAD WORK NEXT X MILES” right arrow 1
signs shal! be reploced by the detour signing called for in the plans,

The "ROAD WORK NEXT X MILES”
(G20-1bTRY ™

thot should be used when work is

the Contractor shali place the “"CONTRACTOR

—— TYPICAL CONSTRUCTION WARNING SIGN
T-INTERSECTION WORK
% %G20-91P ZONE SPACING
TRAFFIC SIZE
¥ ¥ R20-5T FINES
DOUBLE Sign . Posted | SignA
I "
¥ %R20-50TP| o3 ROAD WORK Number Conv;r;w;;ono EX?::Z&ZSW Speed |Spacing
o [ | SR s | or Series 2
% %G20-20T [ WORK ZOKE G20-1bTL —
cw204 MPH 1 (Apprx.)
[ [ Ccwz21 1
INTERSECTED 1 Block - City <= [ 1000715007 - Huy X cw22 48" x 48" | 48" x 48" 30 20
ROADWAY « 1000°-1500° - Hwy = 1 Block - City cwz3 35 160
be > cw2s 40 240
) Q 45 320
ROAD_WORK /_
GZO-IbTR 80° csd B[O Cw1, Cwz, . . . . 50 400
; Limit A - CW7, CW8, | 36" x 36" | 48" x 48 -
BEGIN | | & CHa, Wi, 55 | 500
% % 620-91p | OR% 620-5T | Roxi"x Wites S CWi4 60 6002
e e - s 65 7002
% %R20-5T | FINES 020-6T | &% " gag' gxg' 48" x 48" | 48" x 48" 70 800 2
CONTRACTOR y ] X X 3
DOUBLE - CW8-3, 75 300
**RZO‘SOTP& l cwio, Cw12 80 10002
620-2 * * >

% For typical sign spacings on divided highways, expressways ond freeways,
see Part 6 of the "Texas Monual on Uniform Traffic Control Devices®
(TMUTCD) +ypical application diagrams or TCP Stondard Sheets.

/\ Minimum distance from work orea to first Advonce Warning sign neorest the
work orea and/or distance between each odditional sign.

GENERAL NOTES

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

kind is mode by TxDOT for ony purpose whatsoever.
of this standord to other formats or for incorrect results or domgges resulting from its use.

DISCLAIMER:

Type 3 Borricade or

sizes.

a 620-10T % R20-3TX %
X X X

5. Additional troffic control devices may be shown elsewhere in the plans for higher volume crossroods.
6. When work occurs in the intersection oreo, appropriate traffic control devices, as shown eisewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3.
AYOUT OF F WOR AT TH T
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS
- BEGIN .
% %620-97p |BESTY 4
I;gﬁc STAY ALERT oBEY
BEGIN ¥ %R20-5T
-5T | ROAD WORK FINES WARNING
% %620-5 %&Dx“ﬂ?s( DOUBLE @ SIONS 5.
pons R20-50TP| w32 STATE LAW
% % 620-6T aooeess ¥ % R20-50TP|umsn TALK OR TEXT LATER
STATE
COMTRACTOR

6. See sign size listing in "TMUTCD",

. Special or lorger size signs may be used as necessary.
2. Distonce between signs shouid be increased as required to have 1500 feet
Distance between signs should be increased as required to have
or more advance warning.

36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
crossroads at the discretion of the Engineer as per TMUTCD Part 5, See
Note 2 under "Typical Location of Crossroad Signs®,

Only diomond shaped warning sign sizes are indicated.

Sign Appendix or the “Stondord Highway
Sign Designs for Texas® monual for complete 1ist of available sign design

/2 mile

e

chonnelizing devices \ T e
4 q q q 4 q q
T~ 7 <

LEGEND

Type 3 Borricade

T8 6
/ \ <<=
. { —f O OO | Chonnelizing Devices
0RK /Beqinninq of SPEED
SPACE_/ = | NO-PASSING p2-1| LImIT / wore oo I Sign
Chonnelizing CSJ Limit line should 00 G20-2bT % ¥
. Devices ROIj)NeoRK coordinate X X See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional with sign Warning Sign Size and
“ROAD WORK AHEAD™(CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
within the project 1imits. See the applicable TCP sheets for exact location ond spacing of signs and TMUTCD for sign
channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
Al AYOUT OF SICN FOR K NSTREAM OF TH T to be placed on the G20-1 series signs ond "BEGIN ROAD
SAMPLE L ING FOR WORK BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for each specific project. SHEET 2 OF 12
fe % xc20-97p | Yong STAY ALERT This distance sha!ll replace the "X" and shall be rounded
r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gu Traffic
% %G20-57| ROAD WORK'| |\"\yry TRAFFIC WARNING No decimals shall be used. Safety
ROAD -4 X1 XML % %R20-5T | FINES SIGNS l Texas Department of Transportation Standard
CLOSED|r11-2 L X X DOUBLE| | > mxr il | STATE LW [] The "BEGIN WORK ZONE"(G20-8TP) and "END WORK ZONE" (G20-2bT)
Type 3 X XG20-6T o ¥ % R20-50TP} o255 shall be used as shown on the sample layout when advance
<:———| CH-6  porricode or  cHi3-1P cwmmciE— | Re-1 - 020 107 ‘;3‘3;3’ signs ore required outside the CSJ Limits. They inform the
h chonnelizing motorist of entering or leaving o port of the work zone
devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT IGN
. X X X X if workers ore present.
" » ) ¢ _ . PROJECT LIMIT
L ¥¥ CSJ 1limit signing is required for highway construction and
\ I maintenance work, with the exception of mobile operations.
<&
4 % —_— — e m— e — e e —_— 0 Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - 2]
Channelizing "\-CSJ Limit => and other signs or devices as called for on the Traffic
Y. ? / & Devices Control Plan, FILE: be-21. dgn ot TxDOT lcxx TxDOT‘uwx TxDOT ]cxx Tx00T
Rz-1 K T N 002 408 10wk
&7 END n——x——-r\ SPEE? <><> Contractor will install o regulatory speed Iimit sign at ©Tx00 ?s:f;sz cor 1T bl
- wore. ROAD D LIMI ihe end of fthe work zome. 6459 | 93 001 1-610, etc.
b >< >< WORK ZONE |620-2bT % % 9-07 8-14 pIsT COUNTY SHEET NO.
sc 020-2 % % 7-13 5-21 HOU HARRIS, etc, 39
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Work zone speed |imits shall be regulatory, established in occordonce with the “Procedures for Establishing Speed Zones, "
s ond approved by the Texas Tronsportation Commission, or by City Ordinance when within Incorporated City Limits,
[
'8}6 . . . .
Y Reduced speeds should only be posted in the vicinit
€8¢
] Signing shown for Tv1 : H Signing shown for
Stoning shomn for oss of work activity and not throughout the entire project. T o sy
L See BC{2) for R lator r n ign R2-1) hall r See BC(2) for
28, adgitional agvance egulatory work z? e spe.ed signs (R2 sha be removed odai tiomal advance LIMITS
pE signing. or covered during periods when they are not needed. signing.
532 I
- T
883 !
La¢ —_— ——  — T -@_ — B —_— —_— pu— — — - N [— — —_— — e _—i— fr— B —— — s B —— B — —  — B — -l—— e
o
LW l
': o ) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\(\@\\\\\\\\\\\\\\\N\\“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AALATATALATALALTRLALAL L REA LA AR RV R A AR MR AR AR AR RN RA N
.E o g I A R R R T T TR A CRRRNE NN RN CRRNRERRNNEARNRNRANANNN \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘]
;.;go b b b b b
L
38,
C o+ See General . , See Generat
u"é; (750 - 1500") Note 4 See General Note 4 (750 - 1500") Note 4
23 ]
i I |
-
2§§ <PEED WORK | Ga0-50p
88 LIMIT 2N WORK 1 620-50p ZONE SPEED <PEED
BRs ZONE SPEED LIMIT WORK WORK LIMIT
355 70 R2-1 SPEED LT 70 ZONE | 620-50P ZONE | G20-50P
N LIMIT 60 R2-1 SPEED SPEED 70 R2-1
égb CW3-5 6 O R2-1 LIMIT LIMIT R2
59 R2-1 6 O -t
wdh
=25 60
£8e
$:5| GUIDANCE FOR USE:
« C
=
we o
230 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
£ o
PO
5.8 This type of work zone speed Iimit should be included on the design of 1. Regulatory work zone speed limits should be used only for sections of construction
£882 the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zouw speed ore present in the work zone and modification of the geometrics to 2. Regulatory work zone speed 1imit signs shall be placed on supports at a 7 foot minimum
aF o€ g higher design speed is not feasible. mounting height.
w
n L.
o xXx0 . . . .
Long/ Intermediate Term Work Zone Speed Limit signs, when approved as described 3. 1S?peed zone.sngn§ oref: | fustrated for one direction of trave! and are normally posted
above, should be posted and visible to the motorist when work activity is present. or each direction of frovel.
Work aoctivity may also be defined as a change in the roodwoy that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work areq, including: 40 mph ond greater 0.2 to 2 miles
a) rough road or domaged pavement surface 35 mph and less 0.2 to | mile
b) substantial alteration of roadway geometrics (diversions)
¢} construction detours 5. Regulatory speed 1imit signs shall have black legend and border on @ white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver . 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as ony of these conditions exist, the work zone speed |imit signs “WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to [tem 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Low enforcement. ‘ B Trafflc
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. ‘%fselg;,
in the traveled woy. C. Portable changeable message sign (PCMS). A oxas pepartment of Transportation Standard
.. . . D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speez monitor trailers or signs.
motorists only when work activity is present., When work activity is not ()N “N
present, signs shall be removed or covered. 9, Speeds shown on detcils above are for illustration only. BARRICADE AND c STRUCT!
(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] I
10.For more specific guidonce concerning the type of work, work zone
conditions ond factors impacting allowabie regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _2‘
Fies  be-21.dgn oH: TXDOT [ oxs TxDOT [ows TxDOT [ exs TxDOT
(©1x00T November 2002 cont |seer 408 HIGHNAY
oo REVISIONS 6459] 93 001 1-610, etc.
&I:J’ 9-07 8-14 DIST COUNTY SHEET NO.
2 713 5-21 ROU HARRS, etc. 10

97




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

GENERAL NOTES FOR WORK ZONE SIGNS

1. Contractor shail instail ond maintain signs in o straight and plumb condition ond/or as directed by the Engineer.
2. Wooden sign posts sholl be painted white.

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

12 min,
: R 3. Borricades sha!l NOT be used 0s sign supports.
2 4, A1l signs shall be installed in occordance with the plans or as directed by the Engineer. Signs shall be used to regulate, worn, ond
ROAD LS
25 minimum guide the troveling public safely through the work zone.
o5 WORK from ¢ 5. The Contractor may furnish either the sign design shown in the plans or in the “Stondard nghwoy Sign Designs for Texas™ (SHSD). The
0
Bk AHEAD ® curb Engineer/Inspector may require the Contractor to furnish other work zone signs thot are shown in the TMUTCD but may hove been omitied
e & 2 from the plans. Any variction in the plans shali be documented by written ogreement between the Engineer ond the Contractor's
£8¢ ® ® Responsible Person. All chonges must be documented in writing before being implemented. This can include documenting the changes in
08 @ ——f 2 the Inspector’s TxDOT diory ond hoving both the Inspector ond Controctor initial ond date the ogreed upon changes.
5L, S s 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Troffic Control Device List™ (CWZTCD) for small roadside
* X — 7.0 min. - . o2 signs. Supports for temporcry lorge roodside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
290 2] 0°-6' 9.0' max. 21 6 or 7.0' min, a3 stondard sheets. The Contractor shall install the sign support in accordonce with the monufocturer’s recommendations, [f there is a question
>,§ ° S ,\_? reater 9.0" mox, L 6.0 min. regarding installation procedures, the Controctor shol!l furnish the Engineer a copy of the menufacturer’s instal fgtion recommendations so
e b 9 A N =7 the Engineer con verify the correct procedures are being followed.
frpnt=d 1 7. The Contractor is responsible for installing signs on approved supports ond repiacing signs with damoged or cracked substrates ond/or
<oy N N damaged or morred reflective sheeting as directed by the Enqmeer/lnspecfor.
gaz %W_I\J_ 3 S & 8. Identificotion morkings moy be shown only on the back of the sign substrote. The moximum height of letters and/or company fogos used
£82 Paved ST Paved SIS TS I * for identification shall be I inch.
bad shoulder ” shoulder ’ AN h 9, The Contractor shall replace damoged wood posts. New or damaged wood sign posts shall not be spliced.
S Y <
&2 ~7 1 K _( i the T 1 iform Troffi troi ices” Port
o
oc Wnen placing skid supports tevel ar the e st length + fust N H traight Jumb. 1. The types of sign supports, sign maunfmq heignt, the size of signs, and the type of sign substrates con vory bosed on the type of
Emg * plocing skid su onm?ece*vse sh%lormN%T be piogc:c? md{-:ernqskisd:‘:'lss :emeco?‘;‘:sofedlesv‘:elm.s'm oppears straignt ond plub work being performed. The Engineer is responsnble for selecfmq the appropriate size sign for the type of work being performed. The
‘égf Contractor is responsible for ensuring the sign support, sign mounting heignt and substrote meets monufocturer’s recommendations in
é@z % ¥ Wnen ploques are placed on dual-leg supports, they shouid be attoched to the upright nearest the trave!l lane. ‘;egoizn;o'rce:;s'sm’rooif*:;\giis 0:‘;4'?: ﬁg;moczfp"‘:;k;elx;ﬁ";;e than 3 doys
Supplemental pla tadvisory or distance) shoul t r the surface of the t sign. . ! N upi i .
55% upp plaques (advisory f d not cove su € porent sign b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
902 more than one hour.
X L ¢. Short-term stationary - daytime work that occupies a location for more thon 1 hour in a single doylight period.
:9 5 L Support ATTACHMENT FOR SIGN SUPPORTS Attochment to wooden supports d. Short, durgtion - work that occupies a location up to 1 hour.
wge shall not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
£3% TR T protrude or screws. Use TxDOT's or §|g MOUNT|NG HEJGHT
>,§8 - above sign manufacturer’'s recommended . 1he botfom of Long-tern/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except
b= iR procedures for attaching sign os shown for supplemental plogues mounted below other signs.
ggé P—— substrates to other types of 2. The zoﬂ'om of Short-term/Short Duration signs shall be a minimum of | foot above the pavement surface but no more thon 2 feet above
53 EIAl Y T sign supports 3. Long *rerm/\n'rermednofe -term Signs may be used in lieu of Short-term/Short Duration signing.
>35 CAI T s Support 4, Short-term/Short Duration signs shall be used only during dayiight and shall be removed at the end of the workday or rgised to
8'\-;'3 R shall not R@AD oppropriote Long-tern/Intermediote sign height,
i 38 IF E@ protrude 5. Regulatory signs shall be mounted ot least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration,
vZ5 s aibe above sign ri r N
068 DOUBLE WORK Noils shall NOT . N . . . .
ST TP rl J 1. The Contractor shall furnish the sign sizes shown on BC (2} uniess otherwise shown in the plons or os directed by the Engineer.
622 il | be ol iowed. TRAT
L B
w50 [AH EAD Each sign 1. The Contractor shall ensure the sign substrate is installed in accordonce with the monufacturer’s recommendations for the type of sign
bo0 . shal! be attached support that is being used. The CWZTCD 1ists each substrote thot con be used on the different types ond models of sign supports.
£-y Sign supports shatl o " . A 2. “Mesh® type materials ore NOT an opproved sign substrate, regardless of the tightness of the weave.
25 extend more than SRS 2 directly to the sign 3. All wooden individual sign panels fobricated from 2 or more pieces shall have one or more plywood cleat, 172" thick by 6" wide,
o9 172 woy up the support. Multiple fostened to the back of the sign ond extending fully ccross the sign. The cleat shall be attached to the back of the sign using wood
& 33§ back of the sign . * screws that do not penetrote the face of the sign ponel. The screws shall be ploced on both sides of the splice ond spaced at 6"
4 SEs substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign foce.
Spus FRONT ELEVATION joined or spliced by BEFLECTIVE SHEETING
aF £ Wood, metal or ony meons. Wood 1. All signs shall be retroreflective ond constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
2 & fiber Reinforced Plastic for rigid signs or DMS-8310 for roil-up signs. The web address for DMS specifications is shown on BC(1).
e xo supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforoted square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type BF,_ or Type Cp , shall be used for rigid signs with orange backgrounds,
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION tici SIGN Lgﬂﬁgg
. A . . . ici
above and two below the spice point., Splice must be located entirely behind Wood by splicing or 1. All sign letters ond numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrote, not neor the base of the support. Splice insert lengths other meons. Administration (FHWA) ond os published in the “Stondord Highway Sign Design for Texes” monual. Signs, letters and numbers sholl be of
should be ot leost 5 times nominal post size, centered on the splice ond first class workmonship in occordonce with Department Stondords ond Specifications.
of ot least the same gQouge material, REMOVING OR COVERING
1. When sign messages may be confusing or do not opp!y, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term staotionary or intermedicte stgtionary signs instalied on square metal tubing moy be turned awcy from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the medion of divided highways or near any
1. gm*;/lsm* DOd‘Tjr“ess%g/;:g'D"'m@;Y “‘?*thzlgmffg"‘ *"022'0 WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
aggers. The podd - . . . . N . . .
2 S¥0P/SLOM peddles sholl be refroﬁei:::fzrized Bﬁen us:d ot night 1. Permanent signs ore used to give notice of traffic lows or regulations, call 3. S|qni énmglﬁgfo?emg skids shall not be turned at 90 degree angles o the roadway. These signs should be removed or completely
) . P : ttenti iti t tenti fi rati covere ired.
3. STOP/SLOW poddies may be ottached to o stoff with o minimum gttention to conditions that are potenfial ly hazordous to troffic operations, 4. Wnen signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other moterials which will cover the
length of &' to the bottom of the sign. show route designations, destinations, directions, distonces, services, points " ¢ d tain thel ot Gor out le headiights at night, without ina the sion sheeti
4. Any lights incorporated into the STOP or SLOW paddle foces of interest, and other geographical, recreational, specific service (LOGO), or 5 gg,-;;e ;3?1 %? g'; u:‘:énfg'cover!;opgque properties un omabi ' damaging on ng.
shall only be os specifically described in Section 6E.03 ?‘;”“’;o' 1:f°rm*i°n‘ .Drivers Wmeed:nq.mrmh o work zone neeg the same, 6: Duct gope or other adhesive mcferio!qgh;:ll NOT be affixed to a sign foce.
Hond Signaling Devices in the TWUTCD, ::on?’:rugiioir route guidance as normally instailed on g roadway without 7. Signs and onchor stubs shall be removed ond holes bockfilled upon completion of work.
) . L .. SIGN SUPPORT WEIGHTS HEET 4 OF 12
2. When permonent requlotory or warning signs confiict with work zone conditions, 1. Where sign supports require the use of weights to keep from turning over, the use SHE
remove or cover the permonent signs until the permonent sign message matches of sandbags with dry, cohesionless sand should be used. g' Trafflc
" ,, ;Isw?cgogmg;gndnhon. For details for covering large quide signs see the 2. The sondbags will be tied shut to keep the sond from spilling ond to maintain o . bsl?/fselan
24 24 : constant weight. l Texas Department of Transportation Standard
3. When existing permaonent signs ore moved and relocated due to construction 3. Rock, concrete, iron, steel or other soiid objects shail not be permitted
B I e Ot o aimares: 1. Soncbags should velon o minimm of 35 Ibs and a maximm of 50 Ibs
4, If existing signs ore to be relocoted on their original supports, they shall be 5' Smdbcgs shall be r:'nde of a durcble material that fears upon vemE:ulcr
installed on crashworthy bases as shown on the SMD Standord sheets. The signs " impact. Rubber (such as tire inmer tubes) shal! NOT be used. BARR l CADE AND cmSTRUcT ION
‘e——— 24“-—9! ‘<— 24" gzal;omge? ;26 few}:rem;;no rjzrghfs srwwn*gne the BC §n:efs or_lhe f_&m 6. Rubber ballosts designed for channelizing devices should not be used for
ondords. This work sl paid for under appropriate pay item for balfast on portoble sign supports. Sign supports designed ond menufectured
Background - Red Bockground - Oronge retocating existing signs. with rubber bases may be used when shown on the CWZTCD list. TEwmARY S l GN NOTES
Legend & Border - Wnite Legend & Border - Block . . 7. Sondbags shall only be placed along or 1aid over the base supports of the
- 5. If permonent signs ore to be removed ond relocaoted using temporary supports, N froffic control devnce and shal 1 not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondard sheets, hung with rope, wire, chains or other fasteners. Sondbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign suppori. 4 ]
heights shown on the BC, or the SMD stondard sheets during construction. This work 8. Sondbags shall NOT be placed under the skid and shall not be used to fevel Bc ( ) - 2
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the oppropriate pay item for relocating existing signs. sign supports ploced on slopes. P bo-21. dgn o TxDOT [ox: TxDOT [om TxD0T | oxs TxBOT
BACKGROUND ORANGE TYPE By, OR C, SHEETING 6. Any sign or traffic control device that is struck or danaged by the Contractor FLAGS ON SIGNS ©TxD0T November 2002 cont | SECT w08 HIGHNAY
. .| ] LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon s possible by the 1. Flags may be used to draw attention to warning signs. Wnen used, the flag shall REVISTONS 6459 |93 001 1-610, etc.
W Contractor to ensure proper guidonce for the motorists. This will be subsidiary be 16 inches square or lorger and shall be orange or fluorescent red-orange in 9-07 8-14 oist oS SHEET NO.
g LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to [tem 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 §5-2% HOU HARRIS, etc. T
13
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. . Sign <> Sign Sign &
% Maximum 24 2x6 P B 2
% Moximum Axd m 7 [ ' 12 sq. ft. of R - " skid 33| & Post 3fs| & Post 4~ Post :
21 sq. ft. of wood 1 I \ sign face %6 o i K . :
/ sign face post  ox6 27 2x6 BH HH H
(0 14 ~ ~ \5&0"‘2 S i :
»c N N 4 < ale :
co R ofe ale
O 2 N Lt wfe "
i H <><°\96 HH P o ﬁ ot :
°¢ N\ 7 % %4xd o I g HeE Bk 2
26 . 7 wood x 60 4x4 HH f1e) desirable 15} desirable H
6°8 post 12 block block HH HE gk o :
te° nr NH N <l H
‘g‘fg_) HH HH 34" min. in Optioncl N -
r » I H . HHWER HH strong soils, | reinforcing i :
[ % th of sk H H
SSS Top * Rdxa b ronses for Y minimum HH 55" min. in | sleeve ————mif} 34" min. in gl Bose
ood be increased for HH s . sie b cwzTen || B Post
£ . additionol stabilit sfe weok soils. (172" larger sl strong s0its See the b Pos
:'.‘:; See BC(4) post s Y. HH than sign K 55° min, in for embedment. || W
. . aje N -
Q5 . for sign 2x4 x 40" Too HH post) x 18" |33 veak soils :
2% 30 height 24" / See BC(4) . anchor Stub 131¢ HH . :
g3 requirement  ——p-— 26 for sign 24" 2x4 brace 174" lorger |82 Anchor Stub HH :
':§3 height e HH e HH (174" 1arger : :
. Ll *
88L 'l requirement 378" bolts w/nuts le thon sign ale then si H *
< o8 L or 3/8" x 3 1/2" NH 3 post) ———(3]5 gn HH :
eL8 1N} ] i Ll | . sle HH Y s § Fo—— 1 :
gcd ) ) — b < (nin.) o9 iz N NP 2
.8 | | l | N screws a OPTION 2 ¥
L@PO
o " Front 4%4 bl OPTION 1t OPTION 3
8§s " 40 L v 36" ;1: x4 b ::::‘ 4x4 block (Direct Embedment) (Anchor Stub) {Anchor Stub ond Reinforcing Sieeve)) WING CHANNEL
o Front ce -
gt PERFORATED SQUARE METAL TUBING Lp-spiTce/bose
3
853 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
X L
QO
Fl ¥ LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS - - .
L9 Refer to the CWZTCD ond the manufacturer’s instollation procedure for each type sign support.
29¢ The maximum sign square footage shall adhere to the manufocturer’s recommendation,
:§§ Two post installations con be used for larger signs.
O
Q
855 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
go"' 9 sq. ft. or less- substrate listed in section J.2.d of Both steel ond plastic Wedge Anchor Systems as shown
? 'é“a i Onm' f' the CWZTCD, except 5/8" plywood. on the SMD Stondard Sheets may be used as femporary
8¢, m extruded 172" plywood is al lowed. sign supports for signs up to 10 square feet of sign
-t thinwall plastic face. They may be set in concrete or in sturdy soils
248 sign only if opproved by the Engineer. (See web address for
°§-§ @ "Troffic Engineering Standord Sheets™ on BCU1)).
éb" @ 3/8" x 3" gr. 5 bolt ER DESIGNS
522 H (2 per support) joining OTH
Ou °
ek e sign panel and supports
n [+] °
wéo . MORE DETAILS OF APPROVED LONG/INTERMEDIATE
i : AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
:Eg : CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION,
c O
m8§§ :23/4' x l 3/4" x 11 foot GCENERAL NOTES
Wwikw ga pos - - -
Zgun (DO NOT SPLICE) 13/4 " x 1 3/4 " x 129 @3/8 " X 3 gr. §). Nails may be used in the as§embly of woodea:n sign .
<E£-E thole to hole) 12 go. support 5 bolt supports, but 378" bolts with nuts or 3/8" x 3 1/2
a 2 tel into sl ) . lag screws must be used on every joint for final
= s 1 3/4" galv. round elescopes into sleeve 13747 x 1 374 7 x 129" : N connect on.
e = with 5/16" hales ] thole to hote) : ~
or 1 3/4% x 1 374" ~ 12 go. square sy )= 2. No more than 2 sign posts shall be placed within @
squore tubing 13/4 " x 1 3/4 ™ x 52" (hole S perforofed. . © 7 ft. circle, except for specific materiols noted on the
_ to hole) 12 ga. squore perforcted tubing upright ——— I YT ) o CWZTCD List.
. 3 . . - gocrosoodmoscosg N
Upright must S S — tubing dicgonal brace “ 3
fele§cope"ro . (oo e o 4o o o o o |;| T g - 3. When prgjecf is compieted, all sign suppoc:fs mg
provide 7' height Compietely welded foundations shall be removed from the project site.
cbove pavement 2" x 2" x 59" around tubing This will be considered subsidiary to Item 502.
13/4° x 1374 % x 32" (nole . thole to hole)
to hole) 12 ga. square perforoted g 12 ga. perforated
tubing cross brace N tubing skid Z(t:o)l(ez;oxhg;e) % See BC(4) for definition of "Work Duration.”
. 12 go. square X ¥ Wood sign posts MUST be one piece, Splicing witl
3/8" X 4-1/2 gr. L perforated NOT be allowed. Posts shall be painted white.
5 BOLT (TYP.) — = tubing sleeve
S | i I welded to skid [] See the CHZTCD for the type of sign substrate
pin ot ongle ° | 60 ! that con be used for each approved sign support.
needed to N
D S -f h b |
3% mateh sidesiope SHEET 5 OF 12
’ Trafflc
25 =" Sarety
Welds_;ro sfg; ton 3 l Texas Department of Transportation Divislon,
opposite sides .
going in opposite H
directions. Minimum .
reld: do ot T ARRICADE AND CONSTRUCTION
back fill puddie. : 12 ga. . B IC U
veld N : upright : TYPICAL SlGN SUPPORT
weld ) [Fecivcesenscecsvssses] g
sfar w::z storts here | ] g
here w : : g
2, k H
7,
SINGLE LEG BASE s BC(5)-21
Side View Fre bo-2l.dgn o TxDOT [ox: TxDOT [ow: TxDOT | ex Tx00T
(© TxDOT November 2002 CONT |sECT Jo8 HIGHWAY
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS FEvIsIons 645993 001 | 1-610,efc,
EL_"’, — w— — — w— e ———————— — e —— - 9-07 8-14 o1eT COUNTY SHEET NO.
52 % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 52 woi | RIS ote. 7
——
38T
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . e
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
g 1. The Engineer/Inspector shall opprove ail messages used on portable . e . . .
§2 changeabie message Signs (PCMS). Phase 1: Condition Lists Phase 2: Possible COﬁH)OnenT Lists
'sg 2. Messages on PCMS should contain no more than 8 words (about four to
»Z ?l;g';*"c*_‘:;ﬂf“gz per word), not including simple words such as "T0, Road/Lane/R . List o . Action to Take/Effect on Travel Location Warning % % Advance
. " N . . . . H H
§:§ 3. Messages should consist of o single phose, or two phaoses that 0a ane/Ramp osure Lis Other Condition List List List List Notice List
Iternate. Three- t allowed. Each f the
§€n mavtom houTd comrey 0 st hogmr cd st e s etod by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
o:q" itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Z>’§ 4, Use the word “EXIT" fo refer to on exit romp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
R “EXIT CLOSED.™ Do not use the ferm “RAMP,”
=2 5. Always use the route or interstate designation (IH, US, SH, Fi) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
o 6 ;;020,:'::8"';2“:;:; m ;eg;;fggo :3 gcaswgggaqe ponel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
- . 1 i -
§§§ o minimum 7,feef obove the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
:-6@; " l:gr?t‘e:'s\ogz*:iz:y :lg:'(\s:g ozzo::: gf' gfﬁgaznézeégn;hsz::‘;n;;wz? ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
,‘-_‘-mg is to begin on Friday evening and/or continue into Mondoy morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
!,-,g" 8. The Engineer/Inspector may select one of two options which are ovaii-
23y able for displaying a two-phose message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
'égg 9 g;sp!gyeg]fos; either four 5900305 eo?nd:; for three seco?g: each. LANES LANES TRAFFIC TRAFFIC UsS XXX [-XX E UsS XXX SPEED MAY XX
pas . not "flash™ messages or words inclu in a message. message - T X PH
"ééa should be steady burn or continuous while displayed. CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXI X M
xo 10. Do not present redundont information on a two-phase message; i.e. -
Pias . . R AR CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
2 two | f o+ + the th line.
CB | 11, Deroruse the ward “Donger 1o mesoner CC Cending fhe third tine LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
2o 12. Do not dispiay the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT® CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
+88 on a PCMS. Drivers do not understand the message.
F s 13. Do not display messages that scroll horizontally or verticolly across NIGHT 1-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
ogx_ the face of the sign, LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
g2 14, The following table tists obbreviated words ond two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
3-8 are acceptoble for use on g PCMS. Both words in o phrase must be
1M displayed togetner. Words or phrases not on his list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
wdh cbbrevicted, uniess shown in the TWUTCD. . LANES CLOSED PAST NEXT DELAYS TO SAFELY T0
24 15, PCMS charocter height should be ot least 18 inches for trailer mounted PM
og‘a units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX
59% should be legible from ot leost 600 feet at night ond 800 feet in
gé,‘;‘_’ daytight. Truck mounted units must have a character height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
ond must be legible from at least 400 feet. H WITH TUE
t’ég 16. Each line of text should be centered on the message board rather thon CLOSED CTL%SBEED XXXX FT X EJIILTES XS;XEEFDT S OUUSLEDER CARE AUG XX
“ao teft or right justified.
-4
[ 17, If disaobied, the PCMS should default to on illegible display thot will
:Eg not alarm mZ)forisfs ond will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
6,3 PCMS has mai functioned. A pattern such os o series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
,g§§§; bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
ud 0
=
gg.‘i’.g XXXXXXXX STAY
] er WORD OR PHRASE | ABBREVIATION || WORD OR PHRASE | ABBREVIATION CEI(_)ZED ¥ LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LmE . X % See Application Guidelines Note 6.
0o x0
Access Road ACCS RD Wajor WAJ
Alternate ALT Miles Ml
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE iinor W APPLICATION GUIDEL INES WORDING ALTERNATIVES
Boulevard gk‘;g Monday ':g“m 1. Only | or 2 phases are to be used on o PCHS. 1. The words RIGHT, LEFT and ALL can be interchanged os oppropriate.
é"dqff A | Norma 2. The 1st phase (or both) should be selected from the 2. Roadway designations [H, US, SH, FM ond LP can be interchanged os
o crg ““I“ ’: = *Road/Lane/Romp Closure List" and the "Other Condition List". appropriate.
Lenter Nor thbound route 3. A 2nd phase con be selected from the "Action fo Take/Effect 3. EAST, WEST, NORTH and SOUTH (or obbreviations E, ¥, N ond §) can
ﬁggg;ruchon CONST AHD :g;;-nq ;glNG on Travel, Location, General Warning, or Advance Notice be interchonged as appropriote.
0 Phose Lists”. 4, Highwoy names ond numbers reploced as appropriate.
CROSS‘"ﬁ ’;gs =R Rignt Lone RT LN 4. A Location Phase is necessary only if a distonce or location 5. ROAD, HIGHWAY ond FREEWAY con be interchanged as needed.
)efﬁur oute m?u E aturday SAT is not included in the first phose selected. 6. AHEAD moy be used instead of distonces if necessary.
Do Not : | Service Rood SERV RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE ond MILES interchonged os appropriate.
East - Shou| der HLOR a minimum of 1000 ft. Each PCMS shall be 1imited to two phases, 8. AT, BEFORE and PAST interchonged os needed.
£0s1bound lroute) E | ippery LIP and should be understandable by themselves. 9. Distances or AHEAD con be eliminated from the message if a
| EMErQency EMER South 6. For advance notice, when the current date is within seven days location phase is used.
| Emergency Vehicie | EMER VEH Southbound route) § of the actual work date, calendar doys should be replaced with
Entronce, Enter | ENT peed PD days of the week. Advance notification should typically be for
:;gzz;’g‘e SW\L'N trgef lr}N no more than one week prior to the work, SHEET 6 OF 12
= >unday H
XXXX_Feet XXXX_FT 7 o
Fog Ahead FOG_AHD ‘“m 5$E g' Traffic
Freeway FRAY, FAY [Thur sday HURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR 5‘;};",‘3’“
:?edzgy Blocked ::’ BLKD T:Qg':‘_'g*“" TgA?\"NTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transportation Standard
i
Hozardous Driving | HAZ DRIVING Travelers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hazardous Materiai] HAZMAT UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
azor Tuesday TUES ,
- Qocuponey ::: Tine Wingtes ___[TIME WIR OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Higheay TR enicies (s) VEH, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
= L grning WARN
Information INFO
ednesdsy WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
It Is 11s 5 L
Junction JCT Z;?“ Limit :T LIMIT 1. Wnen Ful!l Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as |isted in Note 15 under "PORTABLE
Left LFT towa oW CHANGEABLE MESSAGE SIGNS™ above. -
Left Lane LFT LN :i pg:f;mm ,E?”psm 2. When symbol signs, such as the “Flogger Symbol™(CW20-7) are represented graphically on the Full Matrix PCMS sign ond, with the opproval of the Engineer, it BC (6) 2'
Lone Closed LN CLOSED W Tl Not WONT shall maintain the legibility/visibility requirement listed above. FILE: be-21. dgn on: TxDOT ]cxxTxDOT[w TxDOT [cm TxDOT,
Lower Level LWR LEVEL - 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©7Tx00T Noverber 2002 ConT |SECT o8 HIGHNAY
Mointenonce MAINT for, or replace that sign. REVISIONS 6459 93 001 1-610, etc.
E!:,J Roadway 4, A full motrix PCMS moy be used to simulote o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC{7), for the 9-07 8-14 poyen CoUNTY SHEET HO.
a- designation # IH-number, US-number, SH-number, FM-number same size arrow. ;;3 §-21 HOU HARRIS, etc. 4
100 ]
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No worranty of any
y for the conversion

i t TxDOT assumes no responsibilit
of this stondord to other formots or for incorrect results or domages resulting from its use.

s stondord is governed by the "Texas Engineering Practice Act”.

y TxDOT for ony purpose whatsoever.

The use of th
kind is made b

DISCLAIMER:

I

3

10, Missing or damaged Barrier Reflectors shall be replaced os directed

n

.Single siope barriers shall be delineated as shown on the cbove detail.

Barrier Reflectors shall be pre-qualified, ond conform to the color ond
reflectivity requirements of DMS-8600. A list of prequalified Barrier "
Reflectors can be found ot the Material Producer List web address Barrier Reflector on

shown on BC(1). 16" tall plastic brocket
Color of Barrier Reflectors shail be os specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512, \

LOW PROF ILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES
LPCB is approved for use in work
zone locotions, where the posted
speed is 45mph, or less. See
Roadway Standord Sheet LPCB.

Max. spacing of barrier

Barrier reflectors is 20 feet.
Reflectors Attoch the delinegtors as per
manufacturer’s recommendations.
P LOW PROFILE CONCRETE BARRIER (LPCB)

CONCRETE TRAFFIC BARRIER (CTB)

il e . . See D & OM (VIA)
Where traffic is on one side of the CTB, two (2) Borrier Reflectors
shall be mounted in approximately the midsection of eoch section of CTB.
An alternate mounting location is uniformly spaoced ot one end of each
CTB. This will allow for attachment of o borrier gropple without
danaging the refiector. The Barrier Reflector mounted on the side of
the CTB shall be located directly beiow the reflector mounted on top of
the barrier, os shown in the detail cbove,
Where CTB separates two-way troffic, three barrier reflectors shol! be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective faoces (Bi-Directionaliwhile the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in
the detail obove.
When CTB separates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB.

Install a minimum of

3 Barrier Reflectors

as per manufacturer’s
recommendat ions.

DELINEATION OF END TREATMENTS
END TREATMENTS FOR

Borrier Reflector units shall be yellow or white in color to motch
the edgeline being supplemented. CTB’'S USED
Maximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES

Pavement markers or temporary flexible-refiective roadway marker tobs
shall NOT be used as CTB delineation.

Attachment of Borrier Reflectors to CTB shall be per monufacturer’s
recommendat ions,

End treatments used on CTB's in work zones
shall meet the apppropriote crashworthy
stondords os defined in the Monual for
Assessing Sofety Hordware (MASH), Refer
to the CWZTCD List for opproved end
treatments ond monufacturers,

by the Engineer.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

DATE:
FILE:

WARNING L IGHTS

t. Worning lights shall meet the requirements of the TMUTCD,

2. Worning lights shall NOT be instalied on barricades.

3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums, They core intended to warn of or mark a potentiglly hozardous
areo. Their use shall be as indicoted on this sheet ond/or other sheets of the plans by the designotion "FL". The Type A Warning Lights shall
not be used with signs monufoctured with Type By or G Sheeting meeting the requirements of Deparimental Moterial Specification DMS-8300.

4, Type-C ond Type D 360 degree Steady Burn Lights ore intended to be used in a series for delineation to supplement other traffic control

devices. Their use shall be as indicoted on this sheet ond/or other sheets of the plons by the designation “SB°,

T -—-———-—-—]OI

5. The Engineer/Inspector or the plons shal!l specify the location ond type of warning lights to be installed on the traffic control devices.
6. Wnen required by the Engineer, the Controctor shall furnish a copy of the warning lights certification, The warning light monufacturer will

certify the warning 1ights meet the requirements of the latest ITE Purchase Specifications for Flashing ond Steady-Burn Warning Lights.
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be ploced on the outside of the curve, not the inside,
8. The tocotion of warning Iights ond warning reflectors on drums shall be as shown elsewhere in the plans.

Type € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

approved substitute mounted on o 1. Type A flashing warning Iights ore intended to warn drivers that they are approaching or are in a potentially hazardous area.
drum odjacent to the travel way. 2. Type A rondom floshing warning Iights are not intended for delineation ond shall not be used in a series.

reflective surfoce area of ot leost

3. A series of sequential flashing warning lights ploced on chonnelizing devices to form a merging taper may be used for delineation. If used,
the successive flashing of the sequential worning 1ights should occur from the beginning of the taper to the end of the merging toper in
order to identify the desired vehicle path, The rote of flashing for each light shall be 65 flashes per minute, plus or minus 10 flaoshes.

4, Type C and D steady-burn warning lights are intended to be used in ¢ series to delineate the edge of the travel lone on detours, on ione
chonges, on lane closures, ond on other similor conditions,

I 5. Type A, Type C ond Type D worning lights shail be installed at locations as detailed on other sheets in the plans.
| 6. Warning lights shall not be installed on o drum that has a sign, chevron or verticol ponel,
| 7. The moximum spocing for worning lights 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

1. A warning reflector or approved substitute may be mounted on @ plastic drum as ¢ substitute for a Type C, steady burn worning light ot the
discretion of the Contractor unless otherwise noted in the plans.
The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate opproved for use with plastic drums listed
on the CWZTCD.

3. The warning reflector shall hove a minimum retroreflective surfoce orea (one-side) of 30 squore inches.
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the arec where attached to the drum. . .
or square.Must have o yellow 5. Square substrates must hove ¢ minimum of 30 square inches of refiectorized sheeting. They do not have to be reflectorized where it
attaches to the drum.

2

.

30 square inches 6. The side of the warning reflector facing approoching troffic shall hove sheeting meeting the cofor ond refroreflectivity requirements for 6. The only reason ¢ TMA shoulid not be required is when ¢ work [ be-21. dgn on: TxDOT [cke rxnor|m= TxDOT [cx: TxDOT
DMS 8300-Type 8 or Type C. area is spread down the roadway ond the work crew is an - .
7. Wnen used neor two-way troffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©Txp0T_November 2002 CowT | SECT <08 HIGHIAY
8. The warning reflector should be mounted on the side of the hondle nearest opproaching traoffic. REVISIONS 645993 001 1-610,etc.
9. The moximum spocing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIST CouNTY SHEET .
713 5-21 HOU HARRIS, etc, 4

Arrow Boards may be locoted behind chonnelizing devices in pioce for o shouider
taper or merging taoper, otherwise they shal!l be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstreom side of traffic.

1. The Flashing Arrow Boord should be used for all laone closures on multi-lone roadways, or slow
moving maintenonce or construction activities on the fravel lones.

2. Flashing Arrow Boards should not be used on two-lone, two-way roadways, detours, diversions
or work on shouiders unless the "CAUTION® display (see detail below} is used.

3. The Engineer/Inspector shall choose al! appropricte signs, barricgdes ond/or other troffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4, The Flashing Arrow Board should be able to display the following symbols:

0 )
o ° [
° e
[ e
® [ OR °
® ® Y °
° .
[ ® ® . .
[ °
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ °
) O [ ° ° 0
® ° ° [} [
° e o o ® e o 00 @ ° ° [ °
° ° o ° [
® ° ) ® ° °
DOUBLE ARROW RIGHT/LEFT ARROW RIGHT/LEFT

SEQUENTIAL CHEVRON
(right chevron shown;
left is similan)

(right arrow shown;
left is similar)

5. The "CAUTION® display consists of four corner lamps floshing simultoneously, or the Alternating
Diomond Coution mode as shown,

6. The stroight line coution display is NOT ALLOWED.
1. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated tamp voltage.
The flashing rate of the Iamps shall not be less thon 25 nor more thon 40 flashes per minute,

8. Minimum lamp "on time™ shall be approximately 50 percent for the flashing orrow ond equal
intervals of 25 percent for each sequential phase of the flashing chevron.
. The sequential arrow display is NOT ALLOWED.
10. The flashing arrow disploy is the TxDOT stondard; however, the sequential chevron
display may be used during daylight operations.
11, The Flashing Arrow Board shall be mounted on a vehicle, trailer or other suitable support,
12, A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
13, A full matrix PCMS moy be used to simulate o Floshing Arrow Board provided it meets visibility,
flosh rote ond dimming requirements on this sheet for the same size arrow.
14, Minimum mounting height of trailer mounted Arrow Boords should be 7 feet from roodway
to bottom of panel.

REQUIREMENTS
WINTVOW
MINIMUM | MINIMM NUMBER
TPE| "size | oF paneL Lawes | VRi Ll ATTENTION WHEN NOT IN USE, REMOVE
Flashing Arrow Boards THE ARROW BOARD FROM THE
B |30 x 60 13 34 mile shal | be equipped with RICHT-OF -WAY OR PLACE THE
- o dimmi ices. ARROW BOARD BEHIND CONCRE
48 x 96 15 | mile outomatic dimming devices TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12

‘ e Trafflc
Saﬁty
TRUCK -MOUNTED ATTENUATORS I Texas Department of Transportation 32,,%221

1. Truck-mounted ottenuators (TMA) used on TxDOT focilities
must meet the requirements outlined in the Monual for
Assessing Safety Hordware (MASH).

2. Refer to the CWZTCD for the requirements of Level 2 or
Level 3 TMAs.

3. Refer to the CWZTCD for a tist of approved TMAs.

4, TMAs ore required on freeways uniess otherwise noted
in the pions.

5. A TMA should be used onytime that it con be positioned
30 to 100 feet in advance of the area of crew exposure
without adversely affecting the work performance,

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

BC(7)-21

101
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GENERAL NOTES

the primory channelizing device.

cones in proper position ond location.

approved by the Engineer,

No warraonty of any
1ity for the conversion

(CWZTCD).

affect their aoppearonce or serviceability.
6

ment device must be an opproved device.

CENERAL DESIGN REQUIREMENTS

1. For long term stationary work zones on freeways, drums shall be used as

2. For intermedicte term stotionory work zones on freewoys, drums should be
used 0s the primory chonnelizing device but may be repioced in tongent
sections by vertical ponels, or 42" two-piece cones. In tongent sections,
one-piece cones moy be used with the opproval of the Engineer but only
if personnel are present on the project at ail times to maintgin the

3. For short term stotionary work zones on freewgys, drums ¢re the preferred
chonnelizing device but may be reploced in tapers, tronsitions cnd tongent
sections by vertical panels, two-piece cones or one-piece cones as

4. Drums ond all related items shall comply with the requirements of the
current version of the “Texas Monual on Uniform Troffic Contro! Devices”
(TMUTCD) ond the "Compliont Work Zone Traffic Control Devices List”

5. Drums, bases, ond reloted moterials shail exhibit good workmanship and
shall be free from objectionable marks or defects thot would aodversely

The Contractor sholl have a maximum of 24 hours to replace ony plastic
drums identified for replocement by the Engineer/Inspector. The replace-

TxDOT assumes no responsib
ncorrect results or domoges resulting from its use.

3

a moximum of 42 inches,
5

compliont sign.
6

width,

The use of this stondord is governed by the “Texos Engineering Practice Act”.

8

kind is made by TxDOT for any purpose whotsoever.

of this stondord to other formots or for

DISCLAIMER:

RETROREFLECTIVE SHEETING

Pre-qualified plastic drums shall meet the following requirements:

1. Plastic drums shall be a two-piece design; the "body" of the drum shall
be the top portion ond the "bose” shall be the bottom,

2. The body ond base shall tock together in such o monner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents accidental separation due to normal

- hondling and/or air turbutence created by passing vehicles.

Plastic drums shall be constructed of lightweight flexible, and

deformable materials. The Controctor shall NOT use metal drums or

single piece plastic drums as chonnelization devices or sign supports.

4. Drums shall present o profile that is o minimum of 18 inches in width
ot the 36 inch height when viewed from ony direction. The height of
drum unit (body installed on base) shall be o minimum of 36 inches ond

The top of the drum shall have o built-in hondle for easy pickup ond
shall be designed to drain water ond not collect debris. The hondle
shall have a minimum of two widely spaced 9/16 inch diameter holes to
allow attachment of o worning light, warning reflector unit or opproved

The exterior of the drum body shall have a minimum of four clternating
orange and white retroreflective circumferential stripes not less thon
4 inches nor greater thon 8 inches in width. Any non-reflectorized
spoce between any two adjocent stripes shall not exceed 2 inches in

7. Boses shall have o maximum width of 36 inches, a maximum height of 4
inches, ond a minimum of two footholds of sufficient size to allow base
to be held down while separating the drum body from the base.

Plastic drums shai!l be constructed of ultra-violet stabilized, oronge,
high-density polyethylene (HDPE) or other approved material.

9. Drum body shall have a maximum unbaliasted weight of 11 Ibs.

10.Drum ond bose shall be marked with monufocturer's name ond model number.

in the pians.

2. The sheeting shall be suitoble for use on
surface such that, upon vehicular impoct,

surfoce.

BALLAST

and
the

adhered in-place ond exhibit no delomingting,
retroreflectivity other thon thot loss due to

i. The stripes used on drums sha!l be constructed of sheeting meeting the
color and retrorefiectivity requirements of Departmental Moterigis
Specificotion DMS-8300, "Sign Face Moterials.”
reflective sheeting shall be supplied unless

Type A or Type B
otherwise specified

shall odhere to the drum
sheeting shall remgin
cracking, or loss of
abrasion of the sheeting

surfoce may not exceed 12 inches.

a solid rubber base.

for this type of boilast on the CWZTCD Iist.

o~

drum is struck by a vehicle.

1. Unballasted boses shall be large enough to hold up to 50 Ibs. of sond.
This bose, when filled with the bailast material, should weigh between
35 Ibs (minimum) ond 50 1bs (moximum). The ballast moy be sand in one
to three sondbags seporate from the base, sond in a sond-filled plostic
base, or other ballasting devices as approved by the Engineer. Stacking
of sondbags will be ol lowed, however height of sondbogs cbove pavement

2. Boses with built-in ballast shal! weigh between 40 Ibs. ond 50 Ibs.
Buiit-in bollast con be constructed of an integral crumb rubber base or

3. Recycled truck tire sidewalls may be used for ballast on drums approved

The boliast shall not be heavy objects, woter, or ony matericl thot
would become hazordous to moforis?s, pedesfrions, or workers when the

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

Handie

Top should not
allow collection
of water or
debris

18" min

9/16" dia. (typ}
for mounting
signs ond
warning lights

36" mi

4" mox

4" min
8" max
(typ)

27 mox
(typ.)

42" max

Each drum shall have
a minimum of 2 orange
ond 2 white stripes
using Type A or Type B
retroreflective
sheeting with the

top stripe being
oronge.

< Taper to allow
for stoacking o
minimum of 5
drums

This detait is not intended
for fabrication. See note 3
ond the CWZTCD list for
providers of opproved
Detectable Pedestrion
Borricades

Continuous smooth
rail for hand trailing

Detectoble Edge

2" Mox.

DETECTABLE PEDESTRIAN BARRICADES

1. Wnen existing pedestrion facilities are disrupted, closed, or
relocated in a TTC zone, the temporary facilities shalil be
detectable ond include accessibility features consistent with
the feotures present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrion Control requirements for Sidewalk
Diversions, Sidewalk Detours ond Crosswolk Closures.

2. Where pedestrions with visugl discbilities normally use the

closed sidewalk, a Detectable Pedestrion Barricade shall be

piaced across the full width of the closed sidewoik instead
of a Type 3 Barricade.

Detectable pedestrion borricodes similor to the one pictured

above, longitudinal chonnelizing devices, some concrete

borriers, ond wood or chain link fencing with o continuous
detectaoble edging con sotisfoctorily delineate o pedestrion
path.

4, Tape, rope, or plastic chain strung between devices are not
detectable, do not comply with the design stondords in the
“Americons with Disobilities Act Accessibitity Guidelines
(ADAAG) " ond should not be used as a control for pedestrion
movements.

5. Warning lights shall not be ottached to detectable pedestrion
borricades.

6. Detectable pedestrion barricades should use 8" nomingl barricode

3

NI )TN

See Baltast
Note 3

holes in the bottoms so that water will not collect ond freeze becoming rails as shown on BC(10) provided thot the top rail provides FILEr bc-21.dgn on: TxDOT [cxs TxDOT [ome TxDOT Jexs Tx0OT
a hozord when struck by a vehicle, a ?m:??: coz:;:uous ra;w:rsunfcb;e for haond trailing with no @© TxDOT  November 2002 conT |sECT 408 HIGHWAY
6. Ballast shall not be ploced on top of druns. splinters, burrs, or sharp edges. REVISIONS 6459] 93] 001 1-610, etc.
003 7. Adhesives may be used to secure base of drums to pavement, ;8; g 12:: oteT P SHEET MO,
o] - -
= 1-13 HOU HARRIS, etc. 45

18" x 24" Sign
(Maximum Sign Dimension)
Chevron CWi-8, Opposing Troffic Lane
Divider, Driveway sign D70a, Keep Right
R4 series or other signs os opproved
by Engineer

12" x 24"
vertical Ponel
mount with diagonals
sloping down towords
travel way

Plywood, Aluminum or Metal sign
substrates shall NOT be used on
plastic drums

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
ON PLASTIC DRUMS

1. Signs used on plastic drums shall be monufactured using
substrotes tisted on the CWZTCD.

2. Chevrons and other work zone signs with an oronge background
shall be manufactured with Type By or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, “Sign Foce Material,” unless otherwise
specified in the plans,

vertical Panels shall be monufactured with oronge and white
sheeting meeting the requirements of DMS-8300 Type A or Type B.
Diagonal stripes on Vertical Ponels shall siope down toward
the intended traveled ione.

o
by

S

Other sign messages (text or symbolic) may be used os
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.

5

Signs shatl be instalied using ¢ 172 inch boit (nominal)
ond nut, two washers, and one jocking washer for eoch
connection.

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

bad

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

R9-9, R9-10, R9-11 ond R9-110 Sidewalk Closed signs which
ore 24 inches wide may be mounted on plastic drums, with
approval of the Engineer,

8
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No warranty of any

TxDOT ossumes no responsibility for the conversion
ng from its use.

e
t

incorrect results or domages result

s made by TxDOT for any purpose whatsoever.

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

of this stondord to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

8" to 12* 8" to 12" 8" to 12" 8* to 12* 127 1, The chevron shall be a vertical rectangie with o
| ' ! ! l "—’1 minimum size of 12 by 18 inches.
. 2. Chevrons are intended to give notice of o sharp GENERAL NOTES - -
z $ chonge of alignment with the direction of fravel 1. Work Zone chonnelizing devices illustrated on this sheet moy be installed
* - and provide cdditional emphosis and guidance for in close proximity to troffic ond ore suitoble for use on h-qt:n or low
® .12 18- vehicle operators with regard to changes in speed roadways. The Engineer/Inspector sr-mH ensure that spocing ong
4 § 4" é § Min. horizontal alignment of the roodway. placement is uniform ond in accordonce with the “Texas Menual on Uniform
See A See : e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices™ (TWUTCDI. i -
° " te 7 min. | @ o te 7 13 side of a sharp curve or turn, or on the for side 2. Chonnelizing devices shown on this sheet moy have g drivegble, nfed or
45; 4 note 8 45 47 note é of on intersection. They shall be in line with portoble bose. The requirement for self-righting channelizing devices must
: 3 and at right angles to approaching traffic. be specff:ed in the General Nofes or other plan sheefs. .
4" 53 4" c Spacing should be such that the motorist always 3. Chonnelizing devices on self-righting supports should be used in work zone
5 £ has three in view, until the ch in al ignment oreas where channelizing devices are frequently impocted by erront vehicles
+ ] as [ ange g . . . . .n .
vP-1L VP-1R ¥ | — s eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
s .. difficult to mointain. Locotions of these devices shall be detailed eise-
Fixed Base Sur foce & - £ 4. To be effective, the chevron should be visibie where in the plans. These devices shall conform to the TMUTCD ond the
w/ Approved Mount  Roagwoy g Rigid & 36 for at least 500 feet. ~Compliont Work Zone Traffic Control Devices List® (CWZTCD).
ppr B & 4 Support 3 . . . . o
Agnesjve ase  surface N u 2 5. Chevrons shall be orange with a biack nonreflec- 4. The Contractor shall maintain devices in o clean condition and replace
o - o tive legend. Sheeting for the chevron shal! be damaged, nonreflective, foded, or broken devices ond bases s l:equ!red by
\ retroreflective Type Br or Type Ce conforming to fhe_Enqineef/Inspecfof. The Contraoctor shall be required to mointain proper
.| H{o Tseif-righting .s Departmental Moterial Specification DMS-8300, device spocing ond aligrment., L.
18 Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shal| be fabricated from virgin ond/or recycled rubber. The
. embedment o, requirements of DMS-8300. portoble bases shall weigh o minimum of 30 1bs.
depth . . I red in @ monner that ensures r bondi
FIXED P Fixed Base w/ Approved Achesive 6. For Long Term Stationary use on tapers or 6 zg:mff?\:r:xz isz‘; ﬂt:z ‘;’;igg ed i ? boses ond fhe pavemenfpgﬁgéf!oce. "
—— (Driveable Base, or Flexible transitions on freeways ond divided highwoys, Adnesives shall be pr;pored ond aippnul i.ed occording to the monufacturer-s
(Rigid or self-righting) Support can be used) self-righting chevrons moy be used to supplement recommendot 1ons
DRIVEABLE plastic drums but not to replace plastic drums. 7. The installation ond removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
surfoce discoloration or surface integrity. Drivecble bases shali not be
1. Vertical Poneis (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
. . traffic or divide opposing lones of traffic, all application and removal procedures of fixed bases.
8" to 12 2. VP's moy be used in daytime or nighttime situations.
They may be used at the edge of shoulder drop-offs ond
— other areos such as lane transitions where positive
daytime ond nighttime delineation is required. The
Engineer/Inspector shall refer to the Roodway Design
Manual for odditional requirements on the use VP's
for drop-offs.
36 3. VP's should be mounted bock to back if used ot the edge Dk;;?;me Suggesfgggug;inun
" of cuts adjocent to two-way two lone roadways. Stripes bost pacing o
min. are to be reflective oronge and refiective white ond g S%See%d Formulo Toper*Linafhs cnoggsl};;nq
should always siope downward toward the trovel lane. og 5 — = = — ——
4, VP's used on expressways ond freeways or other high ’
speed roadways, may have more than 270 square inches g Of fseHOffsetOf fset T°°e:’ Tangent
of retrorefiective area facing troffic. 30 W52 150°| 165"| 180° 30 60"
5. Self-righting supports are ovailable with portabie bose, _ 05° 57| 245" 357 70°
See "Compliont Work Zone Traffic Control Devices List” 35 =25 L2 - 22 - - ; -
(CWZTCD). 40 265'] 295°| 320 40 80
6. Sheeting for the VP‘s shall be re’froreflecf;ve T1p9 Aor 45 450°'| 495'| 540°| 45’ 90’
Type B conforming to Departmental Material Specification - s - n 7
R DMS-8300, unless noted otherwise, 50 500 550' 600, 50' 100'
.. . e - 7. Where the height of reflective moterial on the vertical 55 =WS 550'| 605‘| 660 55 110
(Rigid or seif-rignting) pane! is 36 inches or greater, a panel stripe of 0 L=W 500" 660- T 720' T 60 120
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) - T 780 &5 1307
PORTABLE R R ) X . 65 650'| 715 80
_ 1. LCDs are crashworthy, |lightweight, deformable devices that are highly visible, have good target value ond 70 700°| 770° | 840" 70° 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact, - 5007 757 1507
VERTICAL PANELS (VPs) 2. LCDs may be used instead of o line of cones or drums. . ) 5 750" 1 825
3. LCDs shall be placed in accordonce to application ond installation requirements specific to the device, and 80 800°! 880'] 960" 80 160’
used only when shown on the CWZTCD tist.
4, LCDs should not be used to provide positive protection for obstocles, pedestrians or workers. L_Le')rfzﬁr:"g?’T;:e"f"(’gT")"“w'_’:ie;‘*;mgf:g' FToy
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers SePosted Speed (MPH) ‘
on BC(T) when ploced roughly parallel to the travel lanes.
Opposi s sot 6. LCDs used as barricades ploced perpendiculor to troffic should have at leost one row of reflective
t deliiézgigagc?c:?geg;mr:o(22}13;2(2 sheeting meeting the requirements for borricade rgils as shown on BC(10). Place reflective sheeting SUGGE_SI_E_D MAXIM SPACING OF
normal one-woy roadway section fo two-way near the top of the LCD clong the full length of the device, CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary — — - e
12 CW6-4 centeriines. The upword and downward orrows MINIMUM DESIRABLE TAPER LENGTHS
Je——si on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) M N Ponel traffic on either side of the divider. The
onels base is secured to the pavement with an 1. Water bollosted systems used as barriers shall not be used solely fo chonnelize road users, but also to protect the
Q boc"l?lfrmic:}ck adhesive or rubber weight to minimize movement work spoce per the oppropricte Manual for Assessing Sofety Hardware (MASH) crashworthiness requirements based on
° coused by o vehicie i t or wind gust. 2 ;ogdwog ?rl)eeg e bgrraer oppixca’r!mohél_ hiculor traffic shail be suppiemented with retroreflective delineation SHEET 9 OF 12
18" pac . Woter ballosted systems used to cl ize vehiculor traffic upp ! 0
4/’7 2. The OTLD may be used in combinotion with 42" or chonnelizing devices to improve daoytime/nighttime visibility. They moy oiso be supplemented wnfh_povemenf morkings. ‘ . Traffic
cones or VPs. 3. ¥Water bo!lasted systems used os barriers shall be placed in accordonce to application ond installation requirements l')glfrfseltoyn
Portabte, . specific to the device, ond used only when shown on the CWZTCD list, . l Texas Department of Transportation Dhvislon,
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4, Water ballasted systems used as borriers should not be used for o merging taper except in low speed (less than 45 MPH)
Driveable Base feet. 42" cones or VPs plaoced between urben orecs. Wnhen used on o taper in a low speed urbon areg, the taper shall be delinected and the taper length
may be used, the OTLD's should not exceed 100 foot spocing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . S. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be ottenucted
moun¥ed 4. The OTLD shall be oronge with a black non- as per monufacturer recommendations or flored to o point outside the clear zone. BARR l CADE AND CONSTRUCT ION
on drums reflective legend. Sheeting for the OTLD shall

=

be retrorefiective Type Bp or Type Cjp conforming
to Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

HOLLOW OR WATER BALLASTED SYSTEMS USED AS e e o T00T e Tadot o ToBoT o 15001
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS : s cisala3 | 001 1-610, etc.
$-0 " oISt COUNTY SHEET NO.

1-13 52 HOU HARRIS, etc. 46

[f used to channelize pedestrions, longitudinal chonnelizing devices or water bollasted
systems must have a continuous detectable bottom for users of long canes and the fop
of the unit shali not be less thon 32 inches in height.

CHANNEL IZING DEVICES

BC(9) -21
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TYPE 3 BARRICADES Each roadway of @ ] .
NAME -

divided highway shall be ROAD =~ . 1. Wnhere positive redirectional
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD} barricaded in the same monner. RI1-2 - copability is provided, drums
for details of the Type 3 Borricodes ond o list of all materials CLOSED moy be omitted.

2. Piastic construction fencing
may be used with drums for
sofety 0s required in the plons.

3. Vertical Ponels on fiexible support
may be substituted for drums when the

used in the construction of Type 3 Barricodes.
2. Type 3 Barricades shall be used gt each end of construction
projects closed to ali traffic.
3. Barricades extending across ¢ roadway should have stripes that slope y
downwaord in the direction toward which troffic must turn in detouring. Z ’ ~—— \
~ .

No worranty of cny

ng Proctice Act”.
TxDOT assumes no responsibility for the conversion

5. Identification morkings may be shown only on the back of the ~

K When both right ond left turns are provided, the chevron striping may Typical
2 slope downward in both directions from the center of the borricade. ypica shoulder width is less than 4 feet.
@ Where no turns ore provided af o closed road, striping should slope Plastic Drum 4. Wnen the shoulder width is greater
s downward in both directions toward the center of roadway. than 12 feet, steady-burn lights

£ 4. Striping of rails, for the right side of the roodway, should sfope PERSPECTIVE VIEW may be omitted if drums ore used.
o downward to the left. For the left side of the roadway, striping

« should slope downward to the right. These drums 5. Drums must extend the length

e are not required of the culvert widening.

on one-way roadway

barricade rails. The moximum height of letters ond/or compaony logos

used for identification shall be 17,
6. Barricades shall not be ploced parallel to troffic unless on cdequate PERSPECTIVE VIEW Detour \ = LEGEND
clear zone is provided. Roadway @l—
7. Worning lights shall NOT be installed on borricades. . .
8. Where barricades require the use of weights to keep from turning over, -8 % GD Plastic drum
the use of sandbags with dry, cohesionless sond is recommended. The ﬂ% ‘Bzﬂ’ F] 5 S -
© sondbogs will be tied shut to keep the sand from spilling and to The three rails on Type 3 barricodes 5.1 o ~— GD Plastic drum with steady burn fight
§ maintain o constont weight. Sond bags shall not be stacked in o manner shall be reflectorized oronge ond 10° g § = or yellow warning reflector
< that covers ony portion of a barricade rails reflective sheeting. reflective white stripes on one side Fa Y @ ——’\
g Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic ond both sides m m m M -1 @ Steady burn warning light
“ permitted. Sondbags should weigh a minimum of 35 Ibs and a moximum of for two-way traffic. > ] g N 1 }or yellow warning refiector
g S(thl)s.l Sondbogi s:oll be(mod: of g'durgble m;::;;u?l ;Z?T fegrs upon Barricade striping should slant U LJ L_] LU . 8 5
K] vehicular impoct. Rubber (such as tire inner s) gl not be used jowrward in the direction of detour. ol 2
r for sondbags. Sandbags shali only be placed along or upon the base 5 8|1 —+ N f lastic o ‘h
o supports of the device and shall not be suspended cbove ground leve! Egl « srd;egiecw'“‘bogg h?mpfﬁzf;?c e croun
or hung with rope, wire, chains or other fosteners. . . . @ ] ! 0 ..
s 9, Sheeting for barricades shall be retroreflective Type A or Type B I. Signs should be mounted on independent Supparts at o T foot 8 max. length Type 3 Barricades 3| E - width mokes it necessary. (minimum of 2
» ng ype ype . .
2 H . ceot Y mounting height in center of roadwoy. The signs should be o gl o ond maximum of 4 drums)
conforming to Departmental Material Specification DMS-8300 uniess minimm of 10 feet behind Type 3 Barricades < =2
° therwise noted. .
2 ofherwise 2. Advance signing shall be as specified elsewhere in the pions. PLAN VIEW @ @
.
2 Barricades shall NOT PLAN VIEW
o be used as o sign support.
; 9n suppo TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

s made by TxDOT for ony purpose whotsoever.
of this standard to other formats or for incorrect results or domages result

b S Minimum
: By & o et
s nomingl Reflective
H 450 /Vv Sheeting CONES
o 6"V g~ 7 inches. .
2 min. orange
£ TYPICAL STRIPING DETAIL FOR BARRICADE RAIL mine e
in, 1
5 4' min., 8' max. 3 -4 - min.
) . s min. orange
ég IGZ“mnr.x. mi'n. ° 2" max.
= min. “ min
g§-- 5 —{4" min. min., white 3“ min )
Q8P S 42" 2" o 6
e [:e] v
=z |+ 28 min, 3" min,
P 5 min. . .
Stiffener 28 28
min. min,
Flot rail ! !

Stiffener may be inside or outside of support, but no more thon P S
2 stiffeners shall be ol lowed on one barricade.

TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubular Marker
FOR SKID OR POST TYPE BARRICADES

Alternate . . .
Atterncte (]D 28" Cones shall have g minimum weight of 9 1/2 ibs.
42" 2-piece cones shall have @ minimum weight of
Approx. Drums, vertical ponels or 42" cones Approx. (]D 30 Ibs. including base.
| 50° | at 50’ maximum spacing | 50° |
T ‘ | | I T SHEET 10 OF 12
Min., 2 drums Min, 2 drums 1. Traffic cones and tubulor markers shall be predominently oronge, ond 5’. Trafflc
or 1 Type 3 or 1 Type 3 meet the height ond weight requirements shown cbove. Safety
barricade STOCKPILE barricade 2. One-piece cones have the body and base of the cone moided in one consalidoted I Texas Department of Transportation SDtg;’;ﬂg;’d
unit, Two-piece cones have g cone shoped body ond ¢ seporate rubber base,
or ballast, that is odded to keep the device upright and in place.

Two-piece cones may have a hondie or loop extending up to 8 obove the minimum

<]]> 3 height shown, in order to aid in retrieving the device. BARRICADE AND CONSTRUCT lm

4, Cones or tubulor markers shall have white or white ond orange reflective

o O o o o i
0n one-woy roads Desirable N Barer surfoce ona meet he requirements of Depertmansal Material CHANNEL IZING DEVICES

downstream drums i i 1] 3 -
or borricage Moy be sfocii(?;zf;?cd:hon Channelizing devices parallel to traffic Sp_ec:fucc-hon DMS-8300 Type A or Type B. . .
1 should be used when stockpile is 5. 28" cones ond tubular morkers are generally suitabie for short duration ond

omitted here clear zone, within 30° from trave! lone. short-term s'_roﬂoncry work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work uniess personnel is on-site BC ( ‘ O) - 2]
<5 to maintain them in their proper upright position.
o o — . — A . — —— — - — I 6. 42" two-piece cones, vertical ponels or drums ore suitoble for all work zone FILe: be-21. dgn o TxDOT [cks TxDOT Jows TxDOT_[cx: TxDOT
> durations. © 1x00T November 2002 CONT |SECT Jo08 HIGHIAY
7. Cones or tubulor markers used on each project should be of the same size REVISIONS 6459 | 93 001 1-610, etc.
S ond shape. 9-07 8-14 1St CouNTY SHEET #O.
5 TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 521 Hou HARRIS, e16 47
w & -
Tt -
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Temporary Flexible-Reflective
PA T R DEPARTMENTAL MATERIAL SPECIFICATIONS
WORK ZONE PAVEMENT MARKINGS Roodwoy Marker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
z5 ENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS Dus-4599
@ . o - . . EPOXY AND ADHESIVES DMS-6100
55 1. The Contractor shall be responsibie for mointaining work zone ond . Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW
e existing pavement morkings, in occordaonce with the standord or direct o motorist toward or into the closed portion of the roodway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
+Q . specifications ond special provisions, on all rogdways open to traffic shal | be removed or obliterated before the roadway is opened to traffic. | poe————=
COQ y O QL1 TOQOWCYS open 70 Tratiic  Shdll DE 7emoved Or COLITeradred LETOre 1The TOCUWCY 15 Gpehed 10 TTditit. §} E o= = = = = = .
8:% within the CSJ limits uniess otherwise stated in the plans. . PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
ce . The above shall not apply to detours in place for less thon three TEMPORARY REMOVABLE. PREFABRICATED
gre . Color, patterns ond dimensions shall be in conformance with the doys, where floggers ond/or sufficient chonnelizing devices are used PAVEMENT MARKINGS ' DMS-8241
g.:'c_,'é “Texas Monual on Uniform Traffic Control Devices™ (TMUTCD). in lieu of markings to outline the detour route. v
fas . . . TEMPORARY FLEXIBLE, REFLECTIVE
at . Additional supplementa! povement morking details moy be found in the . Pavement morkings shall be removed to the fullest extent possible, > 4 e - 3 ROADWAY MARKER TAB’S DMS-8242
o plons or specifications, so 05 not to leave g discernabie marking. This shall be by ony method = Adhesive pad
2:‘5% 4, Pavement morkings shall be installed in occordonce with the TMUTCD approved by T:.(DOT Specnflcoh?n [tem 677 for "Eliminating Existing *}339'“' of sheeting A 1ist of prequalified reflective raised povement markers,
geg ond as shown on the plons. Pavement Markings ond Markers®., is usually more than non-reflective traffic buttons, rogdway marker tabs and other
'5§§ . . 4, The removal of pavement markings may require resurfacing or seal 174" and Tess thon 17, pogeng: ';‘gr';;l"gz ggntitfound at the Material Producer List
8 5. When.shor-r term morkings ore required on the plans, short term coating portions of the rocdway os described in ltem 677 web addre ow .
L9 markings shali conform with the TMUTCD, the plons ond details as
ogg shown on the Stondord Plon Sheet WZ (STPM). 5. Subject to the aopproval of the Engineer, any method thot proves to be
£ successful on o particular vement may be used.
bmn 6. Wnen stondard povement markings are not in picce ond the roadway por ype pa Y STAPLES OR NAILS SHALL NOT BE USED TO SECURE
853 is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning may be used but will not be required uniess specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
a8 a0 the beginning of the sections where passing is prohibited and shown in the plons. TABS TO THE PAVEMENT SURFACE
C =+ PASS WITH CARE signs ot the beginning of sections where possing
u,-,”éé is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
Ox e . .
- 7. All work zone pavement markings shall be installed in accordance 8. gem?vm of raised pavement markers shall be gs directed by the
2 . . . s M
H with [tem 662, "Work Zone Pavement Markings. ngineer. 1. Temporary flexible-reflective roadway marker tobs used as guidemarks
v @ .
22t 9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
00 directly in accordaonce with Item 677, "ELIMINATING EXISTING PAVEMENT 2. 1 . . .
o C M " . . Tabs detailed on this sheet are to be inspected ond accepted by the
oy RAISED PAVEMENT MARKERS MARKINGS AND MARKERS,” unless otherwise stated in the plons. Engineer or designated representative. Sompling ond testing is not
gﬁé 1. Raised pavement markers are to be placed according to the patterns 10.Black-out morking tape may be used to cover conflicting existing non:laily required, however ot the option of the Engineer, either "A”
58, on BCO12), morkings for periods less than two weeks when approved by the Engineer. or "B" below may be imposed to assure quolity before plocement on the
roodway.
ég: 2. All raised pavement morkers used for work zone markings shol! meet 4
.- the requirements of [tem 672, "RAISED PAVEMENT MARKERS® ond Departmental A. Seiect five (5) or more tabs ot random from each lot or shipment
- »g Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials ond Pavement
P58 Section to determine specification comp!ience.
o
Tt . - . »
o¢ 8. Select five (5) tabs and perform the following test., Affix five
g:% LREFABRICATED PAVE_MENT MARK INGS (5) tabs ot 24 inch intervals on an asphaltic pavement in g
w8o 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a medium size passenger vehicie or pickup,
'Etﬁ*‘ of DMS-8241. run over the markers with the front ond reor tires at o speed
.0 . of 35 to 40 miles per hour, four (4) times in each direction. No
%a8 2. Non-removable prefabricated povement markings (foil back) shall meet more thon one {1) out of the five (5) refiective surfaces shall
L0385 the requirements of DMS-8240. be lost or displaced os o result of this fest.
oW QA
g585 3. Small design variances may be noted between tob monufacturers,
32”” MAINTAINING WORK ZONE PAVEMENT MARKINGS
g»—:{; - — — 4. See Stondard Sheet WZISTPM) for tob placement on new pavements. See
w & 1. The Contractor will be responsible for maintaining work zone pavement Stondard Sheet TCP(7-1) for tab plocement on seal coot work.
L &
o xo markings within the work 1imits.

2. Work zone pavement markings shall be inspected in accordonce with
the fregquency ond reporting requirements of work zone traffic control
device inspections as required by Form 599,

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS
distonce of 300 feet during norma! daylight hours ond 160 feet when 1. Roised pavement markers used os guidemarks sholl be from the approved

itfuminated by outomobiie low-beam hecd!ights ot night, unless sight product list, ond meet the requirements of DMS-4200.
distonce is restricted by roadwoy geometrics. 2. All temporary construction raised pavement markers provided on a
project shall be of the same manufacturer.

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

4. Morkings failing to meet this criteria within the first 30 days ofter

ploc?m?nf §ho|l be reploced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot opplied or
Specificotion Item 662, butyl rubber pod for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shall be designated os:
YELLOW - ({two amber reflective surfaces with yellow bodyl.
WHITE - (one silver reflective surfoce with white body).
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PAVEMENT MARKING PATTERNS

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

bl

5

G-

Y “ a

° 10 to 12 <p 10 to 12+, Type II-A-A <
€ 10 ocopooooWooouo
o L L] - ‘ [xemonl Do

v ~ oooono ouoocuooo‘fu onmooodooodo
5 |:> Ye!low Y veliow &7 ._Jz> Zg

H Type II-A-A Type Y buttons

Qo

z

RAISED PAVEMENT MARKERS - PATTERN A

1

e
> 408"

Lo
Yellow

m—

<3 Type lI-A-A <§

ocono oco}.oonooooooouooou

coonoofoon 7 oot oo
Type ¥ 4 N 7
buttons 6 to 8" Type II-A-A

o0
R o0

TxDOT assumes no responsibility for the conversion

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B

RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Stondord, however Pattern B may be used if opproved by the Engineer.
Prefabricated markings may be substituted for reflectorized povement markings.

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

TWO-WAY HIGHWAYS

Type I-C

Whife4
L

S Yel low

5000000000000 L000006000060,0000000GO0000000600

<n Type W bl.v'r'rons—<E ~Type 1-C or 11-c-R <D
o coton tooon Dooon oooon

<a Type I'A\ Type ¥ buttons.
0U000D000OWO000D0000000000000000000000000000

Yel low
L Wh;*e(~

o>
=

oo oo COO0OO ooonnooocOnoCcOOOO0DOOD0 O-:’p gooconooonooon
Type 1-A Type Y buttons
DoDen aonon Qonon ooned

o> Type W bu‘f'!'ons-a(( \-Type 1-C or 11-C-R
opnooogooOoOoOnNOCOOODOOOOOOONO0O goooQqooonDoO00D00OO0 =}

The use of this stondord is governed by the "Texos Engineering Practice Act”.
of this stondord to other formats or for incorrect results or domoges resulting from its use.

kind is mode by TxDOT for ony purpose whatsoever.

DISCLAIMER:

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement markings.

RAISED PAVEMENT MARKERS \-Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

Type W buttons Type I-C <,’:|
oooa —\\:ouoc uonoc/- oooon oooon

¢> = Wnhite”

CEREIRTD . [ L L] tiogon
white T 11-A-A
ype - Type Y buttons
= ocomooo oonooomooouoocuo%uooouooonooouooou
/' comooopnooonooonocoocgooo0oBodonNoooOOORNOO0OO00OD
o Y€1 10OW [re— conon oonon bogoa ot

7>oom ool
L_z‘> Type W buttons Eml\Type I-C

REFLECTORIZED PAVEMENT MARKINGS

Prefobricoted markings may be substituted for reflectorized pavement markings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

RAISED PAVEMENT MARKERS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

6

©

(K3
w
z

Type 11-A-A Type Y buttons
RAISED o o o o o
DOUBLE PAVEMENT 4 to 12" fo o o o o o o o\m
MARKERS T"U O 0 oo o o o o o ¢ o o o

NO-PASSING 4"
REFLECTORIZED L_
LINE Gansnes 4 1o 12 r-*
Yellow

Type 1-C 1-A or II-A-A
] \\ ‘////

Type W or Y buttons

SOLID EDGE LINE PAVENENT O o o oo oo oo o o o o o o
VARKERS
LINES OR SINGLE 60" « 3"
NO-PASSING LINE “pavent =
MARK INGS 4" white or Yellow
Type I-C Type W buttons
WIDE i 1-2% LD{O—:L <|;—_c1 o o o b o/o o o o
LINE MARKERS TD o © 06 o o 0o oo o 0 o0 O o
8"
(FOR LEFT TURN CHAWNELIZING LINE REFLECTORIZED
OR CHANNEL1ZING LINE USED TO ::;:':EH:;
OISCOURAGE LANE CHANGING.?) White
3Q"+ 3" Type 1-C or 11-A-A 30l"*/'3"
CENTER mus:uT nogoon DQ{fU \0000
PAVEMEN 5'1 5
LINE WARKERS  pe— 107 —ale 30° J Type W or e
Y buttons
OR
e—— 40" ¢+ 1 ————]
LANE REFLECTORIZED gy a e —— a o —
LINE WARKINGS fe 10" —>fe 30'-—:\/ White or Yellow
Type I-C or II-A-A
BROKEN (when required)
LINES
misso O O o o o o o o o
PvBEMT o o o o '"%to o o o -/; o
AUXILIARY 3 iy Type 1-C or II-C-R
OR
LANEDROP "
LINE Reriecionize [ ] B = 222
VARK INGS ! 3 l 9 I
REMOVABLE MARKINGS 5 + 6" =
WITH RAISED ] T R Y=
PAVEMENT MARKERS e 107 ] 30° '

[f raised pavement morkers core used
to supplement REMOVABLE markings,
the markers shall be applied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spocing for
solid lines. This allows on easier
removal of raised paovement morkers

Raised Pavement Markers

200 + 17
Centerline only - not to be used on edge lines

Type W buttons Type I-C
I-Il-<:}j aonon aonon —:§xxn ;éboc coaoo U;ggi
<a

Lo oo ] IRy
SSwhiter” <a

00D00O0ODQOOD 000D0O0COHOOONOOONOOODNOOO0HO00O0OHO0O0O0D

SEEEEE o CRERIEED Lo ooooa ooocno 0! oonoen oooon cooon
Yellow Type Y buttons Type 11-A-A

oomoOoocoOon Co0ooo0o0oCONOO0OONO0OODOOOCO cooopoocoouyuoooO0onNoOOOD

FE— — e [R— oooon toton }Doa Bonoa nouoc\— tomon
ED White E(1> Type W buttons Type I-C

DATE:
FILE:

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FiLes be-21. dgn ons TxDOT Jexs TxDOT[ows TxDOT [eks TXDOT

Prefobricated morkings may be substituted for reflectorized pavement morkings. (©TxDOT Februory 1998 CONT |SECT 408 HIGHWAY
1-97 9_07"5"%5_‘;?5 6459 93 001 1-610, etc.
TWO'WAY LEFT TURN LANE 2-98 7-13 BIsT COUNTY SHEET NO.

11-02_8-14 HOU HARRIS, etc. 49

ond tape.
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BARRICADE AND CONSTRUCT ION
PAVEMENT MARKING PATTERNS

Raised pavement markers used as stondord
pavement morkings shat!l be from the opproved
products list ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS. "

BC(12)-21
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Concrete Barrier

._'_‘@.
NOTES:

1. Length of Safety Glare screen will be specified eisewhere in the plans. Only pre-qualified products shall be used. A copy of

. . . the Compliant Work Zone Traffic Control Devices List"

2. The cumulative nominal length of the modulor sofety glare screen units BARR I ER DEL INEAT ION WI TH MODULAR GLARE SCREENS CWZTCD) descr ibes pre-qualified products ond their sources
shal | equal the length of the individual sections of temporary concrete and may be found at the following web address:
traffic barrier on which they are installed so the joint between barrier
sections will not be spanned by aony one safety glare screen unit.

LEGEND
ez Type 3 Barricade
s } * e 0 Channelizing Devices
©a — — e e ANAN ~ AVANANAN
LAY .
°cg Trailer Mounted Flashing Arrow Board
< > > &
§° P i Sign
£ 2 D
2: . 2 * NANN N Sofety glare screen
22 o &
2 Y A
3 'ft> 2 ’ g i ~ DEPARTMENTAL MATERIAL SPECIFICATIONS
‘@ i * B T
g e N - SIGN FACE MATERIALS DMS-8300
g C> n - DELINEATORS AND OBJECT MARKERS DMS-8600
-
e MODULAR GLARE SCREENS FOR HEADLIGHT BARRIER DMS-8610
(2]
:
o
-
o
(=1
=

http://www.ixdot.gov/business/resources/producer-list.htmi

3. Screen Panel/blades will be designed such that reflective sheeting conforming
with Departmental Material Specification DMS-8300, Sign Face Materials,
Type B or C Yellow, minimum size of 2 inches by 12 inches con be attached
to the edge of the ponei/blade. The sheeting shall be attoched fo one
glare screen panel/blade per section of concrete barrier not to exceed a
spacing of 30 feet. Barrier reflectors are not necessary when panel/blades
are installed with reflective sheeting as described.

4, Payment for these devices will be under statewide Special Specification
"Modular Glaore Screens for Headlight Barrier."”

5. This detail is only intended to show types of locations where Glare
Screens would be appropriate. Required signing and other devices shall
be as shown elsewhere in the plans.

Refer to applicable

BC and/or TCP

sheets for approach
requirements.

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

kind is made by TxDOT for any purpose whaotsoever.

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

DISCLAIMER:

Centerline

> g
ey
N P S, Wy, gy, " - g —y A A A A —
500 Max. - See Notes 2 & 3 .gg See Notes 2 & 3 NOTES:
0}

l | l Rl ' N l B
devices, or o temporory raised isiand throughout the length of
the two way operation. The above Typical Application is intended

N L S N to show the appropriate application of channelizing devices when

they are used for this purpose. This is not o traffic control

B 8 1. When two-lane, two way troffic control must be maintained on one
roadway of a normally divided highway, opposing traffic shall be
| I separated with either temporary troffic barriers, channelizing
(S b

Opposing ~Channel izing Qrppoff‘,“g OTDDOfoi.nQ — Channelizing plan. If this detcil is to be used for other types of roads or
Traffic Devices (See rafiic rarfic Devices (See opplications, those locations should be stated elsewhere in the
Lane Note §) Lane Lane Note 5) plans
Divider Divider Divider . o
.
AZ. Space devices according to the Tangent Spacing shown on the Device Q 0‘57’2‘,"’"5
Spacing table on BC(9) but not exceeding 100°. lTexas Department of Transportation Stal;rdg:",d

3. Every fifth device should be an OTLD except when spoced closer 1o
accommodote on intersection. An OTLD shouid be the first device on

VERTICAL PANELS & OPPOSING TRAFFIC LANE DIVIDERS (OTLD) each side of intersecting streets or roads. TRAFF|C CONTROL PLAN
SEPARATING TWO-WAY TRAFFIC ON NORMALLY DIVIDED HIGHWAYS b o e S o e e e O Sheir pooper? TYPICAL DETAILS

position should be noted elsewhere in the plans.

5. Channelizing devices ore to be verticol panels, 42" cones or tubulor

markers that are at least 36" tall. Tubulor markers used to separate

traffic should have G rubber base weighing ot least 30 pounds. wz (TD) - ‘ 7

Tubular markers that are 42" tall or more shail have four bands of

reflective materiol os detailed for 42" cones on BC(10)}. Tubulor markers frue wztd-17.dgn on: TxDOT |ck: TXDOT Jows TxDOT [cx: TxDOT

less +than 42" but at teast 36" tal! shall have three bands of 3" wide ©7Tx00T  February 1998 CONT | SECT 308 HIGHWAY

white reflective material spaced 2" oport. Reflective material shall SEVISIONS o450 | 93 001 1610 etc.
ATV meet DMS-8300, Type A. 4-98  2-17 '
Ll § 3-03 DIST COUNTY SHEET NO.
== 7-13 HOU HARRIS, etc. 50

110



DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND
@ @ cr2>7r2|Type 3 Barricade B ® |Chonnelizing Devices
2§ | CW2056-1 @ I @ G l G CW20SG-1 0 l 0 G l G CW205G-1 I l ) Truck Mounted
%5 48" x 48" 48" x 48" 48" 48" CH:D Heavy Work Vehicle AN | ptrenuator (TMAY
WP * CW2056-1
3 — X CW20SG-1 - o 48" x 48" Trailer Mounted Portable Changeable
5. 7 I E 48" x 48 I Fiashing Arrow Board Message Sign (PCMS)
So8 x [ i <:J Traffic Fl
ggz x< ) L ke |Sign raffic Flow
:‘6: | ! CW20SG-1 I 'l I 'l 0\ Flag D‘O F lagger
22¢ 48" x 48" —t J gt N E— css e
< <5 < < <G
- —_—
Qs € ——
< D~
-
@@= Minimum S ted Maxi ..
;‘_—’§§ os E:> E:> E> 5 B8 ﬁ> bosted|F | Dezlshl—cble quepgc?nq o:‘M M.Sn;ng;m Suggested
\ /S — oste ormula T Lengths izi i i
e aper ng Chonnelizing 3 Longitudinal
§§; ‘ [ } l l @3 Speed % % Deviclzels Spacing Buf?'::rus;'mce
o L J * " - - X g
2g o . 10 1 12 On o on o lpistance
e g T, . . » offsetl0ffsetioffeet| Taper | Tangent
'8§° l [ 3£ l I e - [ » [ 30 2| 150°] 185°] 180"} 30’ 60’ 120° 90’
&as = o : . 35 |- 5120572257 2457 35" | 70" | 160’ 120°
goa o |80 40 265°| 295'| 320°] 40° 80° 240° 155°
283 l [ % ] l | | < a5 3507] 4957 5407|457 | 90" | 320° 7957
gﬁ? . H 50 500°| 550°| 600’ 50° 100’ 4007 240°
CW20SG-1 . ) ; . ; T ; ; 7
e PHERAIE I I . | l H2oeG- 1 l l . 55 || -ws 550' 605' eaol 2; 110' :gg' 522’
pox l@ —tgee Note 8 48" x 48" 60 600’ | 660°| 720 120
T8 CH2056-1 CW20-5TR 65 650°| 715°| 780°| 65' | 130’ | 700’ 410°
By 48" x 48" 48" x 48 l | = CH20-5TL 70 700°] 770 | 840°] 70° | 140° | 800 475
855 l | 75 750°| 825°] 900°] 75° | 150° | 900’ 540"
ég‘d . e ¥ Conventional Roads Only
&Ca l I l l %% Taper lengths hove been rounded off.
b gé L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
ok x CW20-5TR >
5o l ] 48" x 48" l [
TL L M "
go2 . 48" x 48
-
Lol Al
W o
250 VARV A REAN WORKERS IN BUCKET TRUCKS SHALL NOT
55§ WORK ABOVE OPEN LANES OF TRAFFIC.
oC
085 CW20SG-1 - CW2056-1
§%EE 48" x 48" %303643" 48" x 48"
— QYWY
IETE NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
1723 (=
3 %% SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY

GENERAL NOTES

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

CW20SG-1
48" x 48"

CW205G-1
48" x 48" 2. Obstructions or hazards at the work area shall be clearly morked

and delineated at all times.

3. Floggers and Flagger Symbol (CW20-7) signs may be required according
to field conditions.

4, Vehicles parked in roadway shaiil be equipped with ot least two
high intensity rotating, flashing, oscillating or strobe type Iights.

5. High level warning devices (flag ftrees) may be used at corners of

the vehicie. SHEET 1 OF 2

. RS . . . Trafflc
6. When work operations are performed on existing signals, the signals Operatlons
may be placed in flashing red mode when approved by the engineer. Division
If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard

10° min.

signs may be implemented when opproved by the engineer.

7. For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration TRAFF Ic S l GNAL WORK
(less thon 1 hour) any buffer space provided will enhance the

safety of the setup. TYP ICAL DE TA I L S

8. The arrow board at this location may be omitted for Short Duration
work if the work vehicle has aon arrow board in operation. As an

T
Typical

CW20SG-1

48" x 48" option, the arrow board moy be placed at the end of the taper in
the closed lane if spoce is not availabie at the beginning of the taper. wz (BTS_ ] ) - ‘ 3
CW20SG6-1 . .
.. “ 9. Signs and devices for the NEAR SIDE LANE CLOSURE moy be altered for FILE: wzbts-13.dgn one TxDOT |cxs TxDOT [ows TxDOT [exs TxDOT
48" x 48 OPERAT IONS IN THE INTERSECT ION a left lone closure by using o LEFT LANE CLOSED (CW20-5TL) and adding @ Tx00T April 1992 conT |secr o8 HIGHWAY
SHORT DURATION channelizing devices on the centerline to protect the work space from AT i o3 o1 Te10.e70
G opposing traffic. ) €1,
2= 2-98 10-99 7-13 DIST COUNTY SHEET NO.
3o 4-98 3-03 HOU HARRIS, etc, 51
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No worronty of any
ibility for the conversion

TxDOT assumes no respons

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

kind is made by TxDOT for any purpose whotsoever.
of this stondord to other formots or for incorrect results or domoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

pe ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

WORK | G20-50P Temporary Traffic Barrier CW?,OSG;L,
BEGIN G20-5T ZONE 36" x 24" See Note 4 below 48" x 48
- ROAD WORK | 40~ » pa» 0BEY {7 4} v 4}
L NEXT X MILES TRAFFIC WARNING Work Area
& s FINES | 329737, SIGNS <
X
W s:;:ﬂ G20-6T DOUBLE STATE LAW W, C T 7 —1-,
a0 oz v 18 e R 170 |- S ) SN == 1 1 ] T
ROAD WORK 3 CW20SG-1 X <p 0’ Min 4' Min. (See Note 7 below) <
G20-2 48" x 48" N
36" x 18" l X X X N i N
WORK AREA | ! I ! T 1 [ T T T T T T 1 [ |
‘I .' .' .I !IN ol ]l IIN I rll
> MAJOR STREET >
SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
— NOTES CROSS HERT CLOSED CROSS HERE
1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-11aR R9-9 gg-”c%z
G20-2 54" x 12" 54" x 12" ML P
OBEY G20-5aP | WORK BEGIN 36" x 18" 2, For closely adjoining projects, advonce signing
wARNING | 36" x 24"} 7ONE | G20-5T ROAD WORK may not be required in gdvance of each VA N A
SIGNS TRAFFIC 48" x 247 NEXT X MILES intersection, but only in advance of the
STATE LAW || R20-5T_ intersections at the project Iimits. Actual ~
36" x 36" FINES locations will be as directed by the Engineer, T
R20-3T pOUBLE] G20-6T J/ i I
48" x 42" R20-5QTP fmmmmmd 48" x 30| _commacien CW205G-1 3. Advance signs shall be removed when signal <& Work Area <
367 x 187 emcs, 48" x 48" construction operations are no_longer
—— ! under woy, as directed by the Engineer. e
4. Worning sign spacing shown is typicol for both > >
TYPICAL ADVANCE SIGNAL PROJECT SIGNING direct ions. 4 -
FOR LONG TERM ond INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Table on sheet 1 of 2 for Typical | ! " ] ! I ! " l i
warning sign spacing. 0 Q S I DEWALK DE TOUR 0 4}
GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
1. Signs shall be instolled ond maintained in a straight ond plumb 1. All signs shall be retrorefiective and constructed of sheeting meeting CWi1-2 =~ See Note 8
conattion. ¢ the requirements of the DMS and color usage table shown on this sheet, 8 XS SIDEWALK CLOSED SIDEWALK SIDEWALK CLosED
2. Wooden sign posts shall be painted white. SIGN SUPPORT WE IGHTS pd cross _tere || 3211 10R . CLOSED cross mere_ | 2an ' 4Ty o
3, Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags i R3-9 .
fitled with dry, cohesionless material. 5] 24" x 12
4. Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and ] cwii-2_
5. All signs shall be installed in accordance with the plans or as to maintain o constant weight. 36" x 36
directed by the Engineer, AHEAD NG See Note 6
6. The ¢ . 3. Rock, Jr?onc;efe, iron, steel or other solid objects will not be CW1G-9P
. he Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights, e . -
in the "Stondard Highway Sign Designs for Texas™ (SHSD). 24" x 12 {7 BN g:"SJTIé Work Area O 4}
4, Sondbags should weigh a minimum of 35 1bs and ¢ moximum of 50 ibs, ol /
7. The Contractor shall furnish s:gn supports ond substrotes listed in 3' ~ I\
the "Compliant Work Zone Traffic Control Device List” (CWZTCD), 5. Sandbags shall be made of a durable material thot tears upon y g \|
installed as per the monufacturer’s recommendations. vehiculaor impoct. Rubber, such as fire inner tubes, shall not be used. ; w
8. Temporary signs that have domaged or cracked substrates and/or 6. Rubber ballosts designed for channel izing devices should not be used <}"
domaged or marred reflective sheeting sholl be replaced as for ballast on portoble sign supports. Sign supports designed and
directed by the Engineer. r?om;focfured with rubber bases moy be used when shown on the CWZTCD c:> :;>
ist.
9. ldentification markings may be shown only on the back of the sign 7 P ™\ 4
substrate, The moximum height of ietters and/or company logos used 7. Saondbags shall only be placed along or laid over the base supporis 7 72
for identification shall be 1", of the traffic control devxce and shail not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags l /6” 4} [ | I I O ” 4} l !
10. Domaged wood posts shali be replaced. Spl icing wood posts shal | be placed aiong the length of the skids to weigh down the
will not be al lowed. sign support.
R9-10DBL
8. Sondbags shall NOT be pliaced under the skid ond shall not be used to SIDEWALK CLOSED Ji5% "
DURATION OF WORK fevel sign supports placed on slopes. 24" x 12 CROSSWALK CLOSURES
USE OTHER SIDE
1. Work zone durations are defined in Port 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND a8 x 48"
SIGN MOUNT ING HE IGHT === 2 PEDESTRIAN CONTROL
1, Sign height of Long-term/Intermediate-term warning signs shall be as b Chonnelizing Devices EDE
shown on Figure 6F-1 of the TMUTCD. ezzza | Type 3 Borricade 1. Ho!es, trenches or other hozards shall be adequately profecfed by covering,
delineating or surrounding the hozard with orange plastic pedestrian
2. Sign helggf of Shg” *efWSh?FfTDUFG*'On warning signs shall be as fencing or longitudinal channelizing dewces, or as directed by the Engineer. SHEET 2 OF 2
shown on Figure 6F-2 of the TMUTCD. DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" os detailed above will require the Engineer’s approval
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior 1o instaligtion, e o Op s
9 feet, cbove the paved surfoce regordless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC standords Divislon
or CWZTCD Iist, or when fabricated from opproved 1ightweight plastic l Texas Department of Transportation Standard
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of o plastic drum at or neor the
REMOVING OR COVERING Jocation shown,
N N . P R \ the 4. For speeds less than 45 mph longitudinal chonneliéing devic:s may be useg
. en sign messages may be confusing or do not opply, signs USAGE instead of troffic barriers when opproved by the Engineer. Attenuation o
ggg;évte)g ggﬂgxgdggglgg‘gg'ETely covered, uniess otherwise COLOR SA SHEETING MATERIAL biunt ends ond installation of woter filled devices shall be as per BC(9) TRAF F I C S I GNAL WORK
: ORANGE | BACKGROUND TYPE By, OR TYPE Cg SHEETING ond monufacturer’s recommendations. . .
2. Wnen signs are covered, the moterial used shall be opague, such L L 5. Location of devices are for genercl guidonce. Actual device spacing and BARR I CADES AND S I GNS
os heavy mil black piostic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet octual conditions. .
the entire sign foce ond mointain their opoque properties under 6. Where pedestrions with visual disabilities normally use the closed sidewalk
automobile headlights ot night without damaging the sign sheeting. BLACK LLEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectoblie Pedestrion Borricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or aluminum shall not Barricades shown.
be used fo cover signs. o 7. The width of existing sidewalk should be maintained if practical. wz (BTS- 2) -1 3
3. Duyct tape or other adnesive moterial shall NOT be offixed to a Only pre-quolified products shall be used. A copy of the 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. "Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. FILE: wzbts-13. dgn ow TxDOT ok TxDOT [one TxDOT Jex: TxDOT
4 Signs ond anchor stubs shall be d and holes back filled describes pre-qualified products and their sources aond may 9. mggssggék? ?’ eg*?ﬁzl‘.’egiségig&fﬁfé'é.;&eihgﬁ G;gfsgewmg:'sgfgﬁ%y ©Tx007T  April 1992 CoNT |SECT o8 HIGHWAY
. i ul removed on es back filled upon . . y iliti i -
completion of the work. be found af the following web address: . features consistent with the features present in the existing pedestrion REvISIons 6459 | 93 001 1-610, etc.
http://iwww.ixdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 o1sT COTY SHEET NO.
— 4-98  3-03 HOU HARRIS, etc. 52
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SUMMARY OF LARGE SIGNS
GALVANIZED ORILLED
STRUCTURAL

e BACKGROUND SIGN SIGN REFLECTIVE sQ FT STEEL SHAFT
§s COLOR | DESIGNATION SIGN DIMENSIONS|  SHEETING .

> (LF) 24" DiA.
.

size Dl "
+= O

c O

o Werting Fer You
5 e Orange G20-7T B AKE 96" X 48" | Type B, or Cp 32 A Al A A
o5
Z Y%

> l I I Werking For You

£ Orange G20-7T gg;?e 192" X 96" | Type By or Cp 128 w8x18 |16 | 17 12
z , ,

g I I I A See Note 6 Below

o T T /

w . ;.’w",fjﬁ Ll >‘f>>,°

e & I {} Nor Jow21-11 Work b i /w2111 DEPARTMENTAL MATERIAL SPECIFICATIONS

° Area AR 48" X 48" Area REERRNEE 7 48" x 48" LEGEND

g N : R . :Z§ (See Note 3) 7 ;’A N ‘ : R (See Note 3) - PLYWOOD SIGN BLANKS DMS-7100

2 I AR A AR A T =fe | Sign ALUMINUM SIGN BLANKS DMS-T110

(=] £ 2Ty > » .

5 DR oL EA ~AA. | Lorge Sign SIGN FACE MATERIALS DMS-8300

a . & N F3 " - ?> 5 >,' u . " & . p& ES

= i 1 i <33 Traffic Flow

COLOR USAGE SHEETING MATERIAL
ORANGE |BACKGROUND TYPE By, OR TYPE Cpg
! I I BLACK |LEGEND & BORDERS| NON-REFLECTIVE ACRYLIC FILM

GENERAL NOTES

{. See BC aond SMD sheets for additional sign support detagils.
l I | 2. Sign locations shall be approved by the Engineer.

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

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

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

kind is mode by TxDOT for ony purpose whatsoever,

‘ 5. Give Us a Brake (CW21-1T) signs ond supports shall be considered
subsidiory to Item 502, "Barricades, Signs and Troffic Haondling.*®

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

DISCLAIMER:

wlllon J— H 2 .
- - - [’?,?,ﬁ"’g;gns - E?gg?;gns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) may use a 1/2" or 5/8"
l I plywood substrate or 0.125" aluminum sheeting substrate and may be supported by two
4" x 6" wood posts with drilled holes for breakaway as per BC(5) and wili be
subsidiary to [tem 502.

l G l G Working For You 7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96" sign shall be paid for
Give Us A under the following specification items:
& Item 636 - Aluminum Signs
l ' BRAKE Item 647 - Large Roadside Sign Supports and Assemblies.
G20-7T Item 416 - Drilled Shaft Foundations

86" X 48" (See Note 6}
8. All signs shall be constructed in accordance with the details found in the "Stondord

or
% 192" X 96" Highway Sign Designs for Texas," latest edition. Sign details not shown in this monual
(Optional- See Note 7) shall be shown in the plaons or the Engineer shall provide a detail to the Contractor
before the sign is manufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY
SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL ‘ .
= Opgrraafggns
I Texas Department of Transportation s‘%;",ﬁ,’g}’d
WORK ZONE
%
% Wnen the optional lorger WORKING FOR YOU GIVE US A BRAKE (G20-7T) "GIVE US A BRAKE®
192 x 96~ sign is required, the locations shall be noted SIGNS
elsewhere in the plons.

WZ(BRK)-13

FILEs wzbrk-13. dgn oni TxDOT [cxs TxDOT[om TxDOT [exs TxDOT
©71x00T  August 1995 CONT |sECT ) HIGHNAY
P REVISIONS 6459/ 93 001 1-610, etc.
<= 6-96 5-98 7-13 oISt COUNTY SHEET MO,
== 896 3-03 HOU | WARRIS,efc. 53
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Warning sign TABLE 1
ond rumble strip Flogger o ® of Rumole GENERAL NOTES LEGEND
sequence in Flagger ADT - - — "
opposite direction| (Leng’rhgc?f Work i::cl,‘;s . 1. Each Rumble Strip Array should ezzz2 | Type 3 Barricade s @ [Chonnelizing Devices
>E is some 0s below. st Areaq) consist of three rumble strips spaced i Truck Mounted
5-:—’, - < 4,500 1 center to center at the spacing shown [:ED Heovy Work Vehicle AN | attenuator (TMA)
$% 1/8 Mile S 4'500 > l in Table 2, placed transverse across Trailer Mounted @ Portable Changeable
2§ Z 3' 500 G the lane at locations shown. Flashing Arrow Pane! Message Sign (PCMS)
+ O . ’ 1
5°% 174 Mit ; Troffic FI
Le3 " e > 3,500 2 . 2. Tne CWI7-2T "RUMBLE STRIPS AHEAD" -2 |sien <p | rofric Fiow
-t i hould be located after the <> “O Flogger
> . < 1 L} sign sl S Flag
o5 " 172 Mite 3 g’ggg 3 & . & CW20-1D "ROAD WORK AHEAD sign and
=% = b . 0 spaced as shown. If traffic is
4?-.‘: r ! Mile < 1,600 1 8 “ 8 observed to be queuing, or is Duir_\im;:m Suggested Maximum| . oo
o2 2 1,600 2 £ i ‘ . < expected to queue beyond the Rumble posted|Formuta| 1 T ath Soocm? of Sign Suggested
<5 5 " 5 ST Mile N/A 2 @ s |7 Strips, the CWI7-2T sign and the speed | e e | Cnomnetizind | spacing |Lofgituding,
gz ° ° “ first Rumble Strip Array may be * T T T e = msfﬁme g
:§g 3 o 3 Py @ tocated upstream of the CW20-1D 0ffset/0ffset|offset| Toper | Tangent
g8, 2 . |2 . sign as necessary fo provide 30 21 150°] 165'] 180°] 30" | 60" | 120° 50"
tgg ] A 'u needed warning. 35 L’elg" 305 | 2257 245°] 35" 707 160 120"
[ =S 0 T T T v + .
-‘:wg .0 3. Temporary Rumblie Strips will be 40 265, 295' 320, 40' 80' 240' :52
LN 4 —7 considered subsidiary to Item 502, 45 450°| 495 540°| 45 90 320 9 i
=8 . l l ond shall be a product |isted on the 50 500°] 550°] 600°| 50° | 100° | 400" 240
St Compliont Work Zone Traffic Control 55 LeWs 550°] 605'| 660° 567 110° 500’ 295°
22 Devices. ; 7 ; 7 ; 7 7
g2d . O,/‘See_no’fe 8 60 600'] 660'[ 720'] 60 | 120° | 600’ 350°
Fi x . 65 650°| 715°| 780°| 65 130 700 410
i lsmm : : 4. Remove Temporory Rumble Strips before ; . ‘1 70’ 140’ 800° 475’
,@Cg removing the advanced warning signs. 70 700" 770°) 840
52‘8 v 15 750°| 825 | 900’ 75" 150" 900’ 540
>.§8 ‘ 5, Temporary Rumble Strips should not
gE; | | o —) be used on horizontal curves, |oose % Conventional Roads Only
e gravel, soft or bieeding asphalt, o
gov e — ¢ " heavily rutted pavements or unpaved %% Taper lengths have been rounded o D)
388 Rumble o~ sur faces L=Length of Taper (FT) W=Width of Offse
8§w x Strip N . : S$=Posted Speed(MPH)
wa'é N A - .
- . ~ rray 6. Temporary Rumble Strips shall be
vf6 Rumble Strip - (See — V installed ond maintained as TYPICAL USAGE
58% Array | — note 1) — per manufacturer’s recommendations.
255 | (See note 1) | = MOBILE SHORT SHORT TERM [ INTERMEDIATE | LONG TERM.
i Y | TERM STATIONARY
g:g ‘ } ~ 7. This standord sheet shall be used DURATION STATIONAR ERM
wQo x ~ in conjunction with other appropriate v e
s N Rumb I e - TCP standard, TMUTCD typical apptication
+ v \ - . 3 -
«35 - Strip P or project specific detail for the
Y Arrays . project.
@c — —
E$§E e ’ (See — — . .
yoEe® note 1) — — 8. The one-lane two-way application may
5,3_-‘3-2 utilize a flogger, an Automated Flagger ¢ Signs are for illustrotive purposes only. Signs
& u¥ ‘ ’ 4 As&sfcncg Device (AFAD) or a Portable required may vory depending.on the T(_:P,'TWTCD.
5 %% x Traffic Signal (PTS). Typical Application, or project specific details
b9 for the project.
Ve 9. Replace defective Temporary RL'meIe .
. / Strips as directed by the Engineer. x For posted speeds in excess of 65 MPH, it is
Rumble Strip /RUMBLE recommended that spacing is increased as speed
ALray | — B ] STRIPS 10, Temporary Rumble Strips may be used 1imits incregse. Increasing spaoce between rumble
(See note 1) —— \\AHEAD on freeways or expressways based on strips will improve effectiveness.
The second lie A 4 ‘ I \ / engineering judgment and written
Rumble Strip J direction from the Engineer.
Array is required W1T-2T
when the ADT . L L > 4%" X 58“
thresholds in [0} 7}
Table 1 indicate | § 5 x o o (See note 2)
the need for 2 o o 3 3
Arrays. 3 ‘ 3 s £
c c
g ” AN P
) e Traffic
Safety
I Texas Department of Transportation Division
v TABLE 2 P Standard
| W4 Approximate distance
) between strips in
' ‘ 42"1'2?(';%.. Speed an crrcyp
) < 40 MPH 10
Cw20-1D
WZ (RS-1q) 48" X 48 WZ (RS-1b) Z gg zm & 15
= WZ (RS) -22
. : X : TxDOT |cxs TxDOT [ow TxDOT [ex: TxDOT
= 60 MPH 20 F(SETXDOT :z;:ieig;orz D:ourxszcr ICK x.ms| - mc[»mv
RUMBLE STRIPS ON ONE-LANE RUMBLE STRIPS FOR LANE CLOSURE S e Tei0.e1
giil 4 214 1-22 DIST COUNTY SHEET NO.
el TWO'WAY APPL ICAT ION ON CONVENTIONAL ROADWAY 2 65 MPH * 357+ 4-16 HOU HARRLS, etc. 54
Ow
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258 Found- | peHo%imum Yy ver /17 Vb SHIPPING PARTS LIST
53, Pole | tion Pgrmns;:ble - z A L Y/ A .
62 Type pan Wire : % N 7 " . "
b0 T 9 , ithout Traffic Signal Arm)
58 STRAIN POLE DESCRIPTION ¥Pe | Load (1bs.) H KEVA //,/, /// ) Poles (Withou on - . __
13 26’ Pole A 36-A 5200 - 4000 / A IWAA VR ¥ Strain poles with Luminaire Strgin poles without Lumingire
g:"\: . 36-A 4600 3 4 6 4 1. 2'/ / ‘/ // Ship each pole with the following Ship each pole with the following
tée 30" Pole 2 8 s VA e g v 77 hardware attached: hardware attached:
EN 30’ Pole with Lum. B 36-A 4400 : A /,3// 6, ,4/- 4 ’}/ i;o‘laz nondhole ot base, pole cap, 2 clamp-on honghole'of bose, pole cop and
2-‘_:‘?3 30° Pole with 20’ Mast Arm c 36-B 5600 & 3000 /’ ////,: £ i' /,‘,’ /‘/’, — y simplex and 1 pipe plug. | pipe plug.
1 30" Pole with 24° Mast Arm cC | 36-B 5500 3 AN 3y L A Description Designation | Quantity Description Designation | Quantity
Q0w B . N _ 7 7 R 7 L7 PP g
<§g 30° Pole with 28’ Mast Arm c 36-8 5300 ° ,//,////)// z y L 2\ - PR pra——
8at 30" Pole with 32° Mast Arm c 36-B 5100 ke 200044 '///// 2 L . e
v 30" Pole with 36° Most Arm C | 36:8B| 4900 p NN A 2T LT 30° Strain Pole SPL 30 B-80 30" Strain Pole SP 30
£ 30" Pole with 20° Mast Arm & Lum. € | 36-B| 3300 2 L2 //‘/‘ = No. | of AN D 34 strain Pole SPL 34 D-80 34° strain Pole SP 34 D-80
22 7 p ; - 0 - Signal Heads
°§“.‘ 30’ Pole with 24' Mast Arm & Lum. c 36-B 5200 A . ig
£ 1000 . i
L22 30° Pole with 28' Mast Arm & Lum. C | 36-8 5000 o 3 2 ° : —
fg’:: 30° Pole with 32°' Mast Arm & Lum. [ 36-B 4800 Span (ft.) Poles (With Tra L I?no .rm' trol ! ithout Luminaire
§§§ 30 Pole with 36’ Mast Arm & Lum. C 36-B 4500 @ Strain poles with Luminaire Strain poles wi u
3"§ 34’ Pole D 36-B 5600 SIGNALS WITH 12-INCH LENS Ship each pole with the following ahig each ﬁégn:;m the following
< ’ i - hardware ottached: ardware a H
B8= 34" Pole with Lum. 0 368 2100 Pole handhole at base, pole cap, clamp-on handhole at base, pole cap and
88 Type H Te ! 3 pipe plugs
0 9e 5000 7 Il/' //// 7 simplex and 3 pipe plugs. .
L -
:g\é :’ No.ToF L ,’ /{ 7 / ./ A Description Designation Quantity Description Designation Quantity
ol T4 @ Numbers on Lood Spon Charts indicate the number of signal heads on o SiZ;wo! eadk ,’ ,/ A, v L/ //
§§§_ the span. The total span wire de§ign load is zc(use)ad oB one 5—§eghon Z 4000 1 5 / / ’1// /. d
] head and one or more additional 3-section head(s). esign wind_ , . / - ; X P 30 C-80
E’é“‘ pressures on cables ore assumed as 1.0 Ib/ft. Weight of span wire 3 / ey, /‘4 P 4 c 30' SPw/TS Arm SPL 30 C-80 30’ SPw/TS Arm
8,5 cables (one per signal head) is assumed as 0.65 [b/ft which includes o 7 7 5, 377 5" A/ 4
,,g§ an allowance for conductor cables and mli)si:e! laneous hcrgwcre._*l‘pe - /4 ,3///, ‘/z A Py
-0 effect of the sway cable on load distribution is ignored as it is y. o _ N "
vbe assumed to breck ot design wind conditions. When a pole supports g 3000 47 /6, /4’/ Y7 Traffic Signal Arms (For Type C poles) :
5°r 2 spans, the spon wirg design logds for both spans should be added ® y ‘//» /,/". ’3/ .3 2 Type I Arm (1 Signal) Type I Arm (2 Signals) Type II Arm (3 Signals)
E'ée vectorially to determine the design load for thot pole. o 7 ,7 //, 2 Z - / p”
2'58 L / 7/ /,7/ //‘ .// ./" . . Ship each Type II Arm with Ship each Type I Arm with
ozt z 2000 “ L 2 rg ~ Nominal] Ship each Type I Arm with the following hordware the following hardware
28% ) Span (See Load Span Charts for Maximum) ) = » //) 7 L l.2 e the fol lowing hardware JAIRAIRN o) o sehed 0}
E%"’ { 1 5 N A Zz 7 = Length attached: | Bracket Assembly™, 3 CGB 2 Bracket Assemblies™, 4 CGB
“'g.E T i z% ; /7’/ P / P - 2 CGB Connectors, 1 clamp Connectors and 1 clamp Connectors and | clomp
el I %s' Galvanized Steel I é/ - -l with bolts ond washers with bolts and washers with bolts ond washers
§.‘i"5 \ Span Wire Cables ’ 10007 ) ) I3
£s \- @ - = = i H H i i i Designation Quantity
2e2 - E \ I i 3 (ft.) ft. Designation Quantity Designation Quantity esigna
[ 44 1= ‘ pan .
o ® 20 201-80
g 2 —_“in‘—uf’ “‘3/15 Galv. SIGNALS WITH 8-INCH LENS > —— Py
= Steel - -
= o [ o L ‘3 . Signal
< — s 2 . .. Swa
g e l 2l ] 5§ E“ Head Coble 28 281-80 28 11 -80
2 ot ==3Z|fv
- 201 -80
@ " : 2 2 L5508 Stroin Pole Signal Head Type  |Wt. Per Heod |Wind Area ¢ 32 321 -80 3
* | S & Tir|ec 5-Section, 12" Lens 125 1bs 9.6 sq. ft. 36 361 -80 36 I -80
@l n iy Pavement -Section " Lens 70 1b 4.8 sq. ft. - ..
Fy & “7T712 trown of Road 3-Sec el 8., L 0 ibe a Anchor Bolt Assemblies (1 per pole) Lumingire Arms
i ALl o L y . . . ;
© ow - 3-Section, 12" Lens 75 1bs 5.64 sq. ft Templates may be removed Nominol Arm Length Quontity
7\ TANANANANTNT NN AN NI I[NNI NN 3-Section, 8" Lens 45 Ibs 3.0 sq. fft. Anchor Anchor :
,.w,. u\ \ (/\” /2)\ SN Bols Bolt for shipment.
AY /A - o i
WA @ Effective projected design wind areg Diometer Length Quantity 8" Arm
(actual orea times drag coefficient)
1Y, 310"
STR(A)ITZSgleLElS'%gﬁXIEgNS -~ -~~~ —S0g = 47-6" (267 or 30" Pole # Each Anchor Bolt Assembly consists ofllhe gol Igwing:
= 8’ -0" ‘ ’ 2" 4°-3" Top and Bottom templates, 4 anchor bolts nuts
— 599 8 ,0 ..(30 'or 34" Pole) 8 I1:“>l<:*l' washers, ond 4 nu:r anchor devnces, ’
T Sag = 117-6" (34" Pole) {Type 2) per Standard Drawing "TS-FD*.
Max. Span=170" (8" or 12" Lens)@ Pole D Min. Sag = 9’ -0"
Max. Spon = 120’ (8" or 12" Lens)@ Pole B Min. Sag = 6'-0" @ See Sheet "DMA-80"
] SHEET 1 OF 2
5 " .
“e Galvanized Steel
Span Wire Cables @Lood s
pan
- cograsge ” ROUND POLES POLYGONAL POLES Texas Department of Transporfation
£ ole D D A)thk] H Traffic Operations Dvislon
H e {po D (ki B 1 fe 1 Br L0 o TRAFFIC SIGNAL
2 ® %e' Galv. e 23'9 26' 3 0 5 o 23‘9 26. @Tmckness shown
—= Stee!l Sway A 12.51] 8.9 |. . . . are minimum,
3 vertical Signal Cable B 113.5] 9.3].239 | 30 | 14.0 | 9.0 | .239 | 30 thicker materials SUPPORT STRUCTURES
e Heads =~ 8 Total ® svoy cavle is c |15.5|11.3].239 | 30 | 16.0 | 11.0 | .239 | 30 moy be used. STRAIN POLE ASSEMBLIES
! -~ Strain Pole to be snugly D |15.5110.7].239 | 34 | 16.0 | 11.0 | .239 | 34
T tightened after
Pavement all signal heads (80 MPH WIND ZONE)
are adjusted Dg = Pole Base 0.D. Dt = Pole Top 0.D. H = Pole Height
K Crown of Road to height with & SP-80(1)-12
NN NN ; Ny the span wires.
| @ " ©TxD0T Morch 1996 Nt S [oxi usy Jows ma [exs usv
STRA I N POL E ELEVAT IONS REVISIONS CONT |SECT Jo8 HIGHWAY
VERTICAL SIGNALS % 6459 |93 | oot 1-610, etc.
2 DIST COUNTY SHEET NO.
Eﬂ (Most arms are not used with vertical signals) - e =
O lfOAl =
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ineerin

81

DISCLAIMER:

for the conver -

g Practice Act”., No warranty of any
Pility

assumes No responsib

TxDi

y TxDOT for ony purpose whatsoever,

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

kind is made b

Zinc die cast or

R %" x 2" min—\

| ©
MD-3 at Ya
Va" or 3g -
Pole e X a

Y/

4" or 3g pole

See Detail E—/}

_“;B ¥
DETAIL C
POLE ELEVATION

DATE:
FILE

MD-1

®

N

se Plate

DETAIL E

SECTION A-A

(Pole Coupling and
Seam Weld Detagils)

1Y," Dia
Threaded
Coupling

ARM COUPLING DETAIL

(8)60% Min. penetration, except

100% penetration within 6"

of circumferenticl base welds.

@
2 -
; Dy élun..g:; Gglv. lge;ol Ya" dia J-Bolt & nut MATERIALS
ha 3%" dia Hook for sg$ :cl:rewrsnm;ugo see fr to Vet —
o A ; A
£ hanging wire "Alternote Pole Cap Detail™” R L Round Shafts or ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
& - Yo" B Polvaonal Snafts@ A1011 HSLAS Gr.S0 Class 2, A572 Gr.50
v o ‘ o or A1011 SS Gr.50 (19
o B
€ © . s
x | Attachment /2" dia Bar for Plates @ ASTM A36, A588, or A572 Gr.S50
+ - ] honging wire ond -
2 -5 — Lumingire Arm ~ J-Bolt attachment Comnection Bolts | ASTM A325 except where noted
g % See Sheet "LUM-A" B': Pin Bolts ASTM A325
g o Pipe® AT008 HaLAG E Gro90] A1011 HSLAS-F Gr.50
! A1008 HSLAS-F Gr.50 1 H - r.
5 Span Wire “/{ ALTERNATE !
. Design Load POLE CAP DETAIL ASTM A475, 7 Wire
5 : Steel Cable Utilities Grade
12
i:; l @ 1ls Detail Mi Hard Galvanized steel or stainiess steel
g l ? ee vetat ISC. ardware or as noted
- . . . -
% : \ n e A PAr @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
¢ l € Arm Connectors & or A1011 SS may hove higher yield strengths but shall not
5 gé?ég:ei’ftﬁa?i.f m Traffic Signal Arm nave less elongation than the grade indicated.
See Sheet "DMA-80" L, .
g l . ’1 = @0 ASTM A1011 SS Gr.50 shall also have @ minimum elongation
- Nominal Arm Lengih - L of 18 percent in 8 inches or 23 percent in 2 inches. Materiagl
é I [ i : 9 Ac thickness in excess of those stipulated under A1Q11 SS
5 : [ . . will be accepiable providing the material meets all other
@ l < Bracket 13'-0" A1011 SS requirements and the requirements of this item.
+ </ : . Assembly _—Eng
g —————————|— Traffic Signal Arm ~ "'}:; = 1 ----- ., Tenon
< DE TAIL A See Sheet "DMA-80" 9 =
¢ o I GENERAL NOTES
5 x ot
o X g .
£ o 2 " g ® Design conforms to 1994 AASHTO Staondard Specifications for
- M = L 2PT A .
2 [«] o =] ‘[ /\ 5 Structural Supports for Highway Signs, Luminaires, and Traffic Signals
° o c i RE See Detail "B" ol € and Interim Specifications thereto. Design WL;TG Speed gquo(ljs 80 m;I)h .
R n 2 =l - ! plus a 1.3 gust factor. The moximum permissible spon wire design loads
4 Weo*l'helj Head A & orm Conngcf?r" ] E 2 - | o 3 tabulated are calculated at g stress load of 1.4 times the basic
3 (Suppl ied by See Sheet "MA-C ; * 3| = . s aliowable stress. A simulfoneous wind on the pole, mast arm, and
— 1z E . ’ ’
,.5_ gg?gri)8~&loper ] 2 5 ] s luminaire is also included.
L] : . | 2 . ©C
0 3 per Pole C B @ Thregded Coupling for < 2% See stondard sheet "DMA-80" for detai!s of clamp-on traffic signal
+ ! | €GB Connector o : :
z c z| © - | See "ARM COUPLING DETAIL" =~ @ arms, sheet "MA-C* for traffic signal orm connection detai I§, she?f
- 2" Dia Threaded 2 . : | - N 517 @ "LUM-A* for iuminaire arm and connection details, ond sheet "TS-FD
‘5 Couplings ~ All 2z [ w0 / l \ T 2 for anchor bolt and foundation details.
Pole . P | ; u [= . .
g 2 Dg 2 S __see Detail "C" 23 Fabrication shall be in accordance with Item 686, "Traffic Signal
L I 7/ Crown of Road Pole Assemblies (Steel)"” and wnﬂ; the detai :T,fdxmens:ons, ogd w?éd
cGB procedures shown herein., Weld references co or preapproved we
Connector " TN /NN NV TANY procedures which the Fabricator must obtain prior to fobrication.
P p 45° z WA&WQ\W{\\\X/{AWAVM\\VA\WA\YA\Y Materials, fabrication tolerances, ond shipping practices shall meet
ipe Plug /\ X W v the requirements of this sheet and Item 686, "Traffic Signal Pole
(Typ.) : \ /}\ \ \ Py "
Weather NNV WA, TABLE OF DIMENSIONS -A- Assemblies (Steel)".
“ nr Head Foundation |Arm Length | 24° | 28° | 32°| 36 Uniess otherwise noted, all parts shall be galvanized in
g D;gnT:recgg?e (Supp!ied §$§_§B§e* Arm Type O | 10° | 11" [ 12" 113" accordance with Item 445, “Galvanizing®, after fabrication.
Coggl; : Py eters: Arm Type I o) 1 Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with
DE TA[L B STRUCTURE ASSEMBLY L [tem 441, "Steel Structures". Alternate designs cre not
A e B . A <~ P acceptable.
Yar — — \
- Pole Base R
See Detail D - o _~/w°“ Q 2 L Fourdeoﬁon Aggrlu;r Sg:; C??cl:Te Dim,
1 7 L oo ype . : Y T
for Handhoie Weld . 4 x e l Haondhole D + 6 L+ Diometer{Diameter|Diometer| L X
l ° 4N /Frome o g -t
?ggd:?rlie il g SIRRRN 2" dig threaded 35
* . ® ! " " " " 1 "
| § @ 85% Min, _ ,_{—’1 coupling ~ NPSL : a 36-A 1 Y 2 19 19" x 1 %
%" dia bolt . . Penetration . N Threads o> @{ - -
or screw I /Q of 4"x ® \_ ) 36-B 2¢ 2 Ve 21" 21" x 2
10" I.D. N MD-2
: Hondhole w 1
Hapdnote Frome - 1/ . —DETAIL D 8 SHEET 2 OF 2

(80 MPH

Texas Department of Transporiation
Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
STRAIN POLE ASSEMBLIES

WIND ZONE)
SP-80(2)-12

© TxDOT Morch 1996 ON: NS [exs asy Jowe ar [oxs asr
REVISIONS CONT |SECT Jo8 HIGHWAY
6-9%6
2 6459 | 93 001 [-610,etc.
o1sT COUNTY SHEET NO.
HOU HARRIS, etc. 56
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

'S . 5000
N9 7
52, Pole |FOund-| permiseinie BV SVIAN 4 SHIPPING PARTS LIST
w O+ Type | @FT0N 1 span wire - # > A
00 7 ¥ 7T 7 / . - .
T STRAIN POLE DESCRIPTION Type | Load (lIbs.) g d 3 / 5 6,"4 Y 3/./ /2 / Poles (Without Traffic Signal Arm)
Eft 26’ Pole A 36-A 4900 ~ 4000 77 /’/'1 :/ /:/ /7’ /' Strain poles with Lumingire Strain poles without Lumingire
E§g 30" Pole B 36-A 4300 § { ,‘fs //2‘ 5 A 34 . 2\ Ship each pole with the following gh?z each Eglehw;*h the following
¥ r . i - 7 v .7 7 hardware attached: ardware ottached:
of% 30° Pole with Lum. B 36-4 4000 Z’ ’ ,/ //’ . //, ;/ ~ ?ole handhole at bose, pole cap, 2 clamp-on handnole at base, pale cap and
et} 30’ Pole with 20’ Mast Arm Cc 36-B 4400 o 3000 7V A 7 A ,/ ‘,'/ -~ ype simplex and 1 pipe plug. 1 pipe plug.
:5'?:; 30" Pole with 24" Mast Arm c 36-8 4000 8 ///’ // // '/NO of X Description Designation Quontity Description Designation Quantity
v A b o 1 1 e I t
‘;gg 30° Pole with 28° Mast Arm c | 36-B 3600 ° 7/,' /.' Vg > Signal Heads P rgnat!
X . . g _ g A . A 26‘ Strain Pole SP 26 A-100
%80 30' Pole w:?h 32' Mast Arm c 36-B 3300 = 20002 / ;/ a ' . , . - ——
Say 30’ Pole with 36" Most Arm c 36-B 2900 - % ; P B 30’ Strain Pole SPL 30 B-100 30’ Strain Pole SP 30 B
téi’ :O' §°'e with ;3' Most 2""’ Z Lum. g ;Z'g ;;gg a v /’/‘/ 34" Strain Pole SPL 34 D-100 34' Strain Pole SP 34 D-100
=53 0’ Pole with ‘ Mast Arm & Lum, -
Taa 1000 2
§ao 30" Pole with 28° Mast Arm & Lum. c | 36-8 3400 s g ) °
<55 30 Pole with 32° Mast Arm & Lum. c 36-B 3000 Soon (£t - . Poles (With Traffic Signal Arm)
Exgg 30' Pole with 36° Mast Arm & Lum. [of 36-B 2500 ) @ : Strain poles with Luminaire Strain poles without Lumingire
§\_.§ 34’ Pole D 36-8B 5200 SIGNALS WI TH ]2"' INCH LENS Ship each pole with the following Ship eoch pole with the following
28 34’ Pole with Lum. D 36-8 4300 Pole hardware attacheds: hardware attached:
P 85 Type handhole ot base, pole cap, cliomp-on handhole at base, pole cop and
Egt 5000 / 7 / 7 // 7 7 7 Y simplex and 3 pipe plugs. 3 pipe plugs.
"‘Co /, - / S -/
E:f? . s . » 7 ,' 7 7 /'/ /,/ ./r Description Designation Quantity Description Designation Quantity
pag @ Numbers on Load Span Charts indicate the number of signal heads on 0O / /4 '/ // //
23E the spon. The fotal spon wire design lood is based on one 5-section Z 4000 V4 / e
83« nead and one or more additional 3-section head(s). Design wind A / £ .l -
3%, pressures on cabies cre assumed as 1.6 Ib/ft. Weight of span wire 3 4 /‘3 yaR /4‘/ 3% P v c 30" SPw/TS Arm SPL 30 C-100 30’ SPw/TS Arm SP 30 C-100
8@2 cables (one per signal head) is assumed as 0.65 Ib/ft which includes 9 VAR Z BRARYD 4 /‘/ 4 ya
acy an allowance for conductor cables and miscelloneous hardware. The 4 16,5 A2 4 y 2
Se effect of the swoy cable on load distribution is ignored as it is S 3000 D 2 AN V4 7 s 7\ " "
‘g-.q_ assumed to break at design wind conditions. When a pole supports - '/’ /,’ s’ /’ A2 pd Traffic Signal Arms (For Type C poles)
-0 2 spans, the spon wire design loods for both spons should be added / ~/' 4 N R .
ggé vec‘rori’ally to determine the design load for that pole. & 7 ,' ,/",/ /// ’// /./ Type I Arm (1 Signa!) Type II Arm (2 Signals) Type Il Arm (3 Signals)
- X
b & o 4 ,/ 7 . l . . . .
/| o h h Type 0 Arm with hip each T oI Arm with
'e.g‘g Spon (See Load Spcn Charts for Maximum) i 2000’ 4 ,"' /(’/7 /, * “I g?bngf Heads 7 Nominal Ship each T)’De I Arm with ihépfgcl]?owizg hordwor:l Ehe‘epfol Iowig\gehordwcre l
£go c "/ 4 4Ry - Arm ;2302&2 lowing hardvare attached: attached:
w9 o 7 y ? Length : 1 Brocket Assembly 3 CGB 2 Bracket Assemblies 4 CGB
:E: T % Galvanized Steel & ¥, / Nad 2 CGB Connectors, 1 clamp Connectors and 1 ¢lamp Connectors and 1 clomp’
'3;; Span Wire Cables rooof A - ~ L L ! with bolts and washers with bolts and washers with bolts and washers
aC r) o 0 ~
=% £ Spon (f+.) ft. | Designotion Quant ity Designation Quantity Designation Quant ity
53 C) ()
- - 20 201-100
g e — %" Galv. SIGNALS WITH 8-INCH LENS ”
= ) w1+ I Steel 241-100 240 -100
Pl — 2 £ e o Swa
& 9 2 EEE 55 Head Cable 28 281-100 28 1 -100
o ' t ==z v
i @ " " - -
" o 2 L5 “649 Strain Pole Signal Head Type  |Wt. Per Head|Wind Area ¢ 32 321 -100 32m-100
S| & S0 ﬁ b . 5-Section, 12" Lens 125 Ibs 9.6 sq. ff. 36 361 -100 361 -100
W » norE avemen 5-Section, 8" Lens 70 Ibs 4.8 sq. ft. s
ol & 2 crown of Road 3-Secﬂon' 12" Lens 75 16 a Anchor Bolt Assemblies (1 per pole) Luminaire Arms
- - o > S 5.64 sq. ff. Nomina! Arm Length Quantity
0 YNNI, 3-Section, 8" Lens 45 1bs__ [3.0 sa. ff. Anchor Anchor | fompotes mey be removed
. . . . Boit Bolt : A
Q@ Effective pro;gcfed design wind areg Dicmeter Length Quantity 8’ Arm
(actual orea times drag coefficient)
STRAIN POLE ELEVATIONS 1 3'-10°
------ Sag = 4'-6" (26’ or 30’ Pole) Each Anchor Bolt Assembly consists of the following:
HORIZONTAL SIGNALS Sag = 8'-0" (30’ or 34’ Pole) 2" 4 -3" Top and Bottom templotes, 4 onchor bolts, 8 nuts,
— — — Sag = 11‘-6" (34 Pole) 8 flot washers, and 4 nut onchor{sd%nces
(Type 2} per Standard Drowing "TS-FD".
Max. Spon =130° (8" or 12" Lens)@ Pole D Min. Sog = 9'-0"
Max. Span = 90’ (8" or 12" Lens)@ Poie B Min., Sag = 6'-0 @ See Sheet "DMA-100"
K %¢' Galvanized Steel ® SHEET 1 OF 2
Spaon Wire Cables o=
\ Load Span
Charts do Texas Department of Transporiation
- not app!
=y y Troffic Operatlons Divislon
‘o 3, ROUND POLES POLYGONAL POLES
2 B SHE O MO AN o o T B A TRAFFIC SIGNAL
% § vertical Signal Cable yoe in. | in, | in, fi. in. in, in. ft. | (@ Thickness shown SUPPORT STRUCTURES
o : Heods ~ 8 Total|| o ) A |12.5] 8.9].239 | 26 |13.0 | 9.0 | .239 | 26 o T ol STRAIN POLE ASSEMBLIES
n %g stroin Pole R IR B |13.5] 9.3.239 | 30 | 14.0 | 9.0 | .238 | 30 e aageriats
T <) tightened ofter C 15.5 | 11,3 ].239 30 16.0 11.0 . 239 30
%C < . . »
g Pavement ote g&?gg;ege“s D |15.5]10.7-.239 | 34 ] 16.0 | 11.0 | .239 | 34 (100 MPH WIND ZONE)
K 2 Crown of Road to height with
‘ v v ¥ the span wires. " SP' 1 oo ( 1 ) - 1 2
A ANANANYA \ 4 (NN : Dg = Pole Base 0.D. Dt = Pole Top 0O.D. H = Pole Height -
STRA l N POLE ELEVAT IONS ) ) © 1x007 March 1996 ON: MS [cx: Jsy tm: 8R [cn. Jsy
REVISIONS CONT |SECT o HIGHRAY
696
1-12 6459 | 93 o 1-610,etc,
G — VERTICAL SIGNALS st |5 oo Do
2= (Mast arms are not used with vertical signals) oy HARRIS, ato. 57
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Luminaire Arm - © ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
See Sheet "Lum-A" or A1011 SS may have higher yield strengths but shall not
have less elongation than the grade indicated.

DocuSign Envelope ID: 60268F04-A8AA-4638-BF A0-E204AAE33D21
1050 &8 Gere e aio v-sort 1 vt — P ___ wATERIAS
. or Galv. Me 4" dia J-Bo Ny
§ Dy Cap with min, of 3
© %" dia Hook for set screws. Also see Round Shafts or | ASTM AS595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
£ hanging wire "Alternate Pole Cap Deteit~ po———peegEeEes e Polygonal Shafts@)| A1011 HSLAS Gr.50 Ciass 2, A572 Gr.50
: . Vo' B or A1011 SS Gr.50(19
[ H w
» of 1 Y," dia Bar for Plcfes@ ASTM A36, A588, or A572 Gr.50
ps - & Luminaire A honging wire and i H Connection Bolts | ASTM A325 except where noted
= —w|— | — Lumingire Arm ~ J-Bolt attochment Pin Bolts ASTM A325
s s See Sheet "LUM-A
2 L ¢ ‘\85 . ASTM A53 Gr.B, A501,
8 . PlDE@ A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
3
e Wire = ALTERNATE ASTM A4T75, 7 Wire
o Ees(ijgn POLE CAP DETAIL Steel Cable Utilities Grade
oa .
]
| . Galvanized steel or stainiess steel
g ! Misc. Hardware or as noted
(=]
-

N =
| € Arm Connectors &

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

DISCLAIMER: The use of this stondord is governed by the "Texos Eggineering Practice Act". No warronty of any

g S T ines." | Traffic Signal Arm
. heet " -A" o ! ! . .
b See Sheet "LUM \ Nom. Arm Lgth See Sheet "DMA-100" @ ASTM A1011 SS G6r.50 shal!l clso have a minimum elongation
§ . ~ T of 18 percent in 8 inches or 23 percent in 2 inches. Material
@ 1 =14 Nominal Arm Length - L¢ thickness in excess of those stipulated under A1011 SS
] . | A will be acceptable providing the material meets ail other
$ A1011 SS requirements ond the requirements of this item.
» o
§ - End
o e | Traffic Signal Arm ~ _'8 [ e\ T e Tenon
3 - N -
: DETALL & e sheen Tonee g & A GENERAL NOTES
N ] % . 3 8 Design conforms:to 1994 AASHTO Standard Specifications for X
5 . I ° o T /\ = & Structural Supports for Highway Signs, Luminaires, and Traffic Signals
* \A"(\o . o c @ e See Detail “B" 5 2 ond Interim Specifications thereto. Design Wind Speed equals 100 r:\phd
5 ’ . J— 1l = = - T plus a 1.3 gust factor. The maximum permissible span wire design loads
% v(lemh?f Head A { A %eér'ghggi‘"?ﬁ,{?& ] - c 9 - ] o g% tabulated are calculated at o stress load of 1.4 times the basic
= ?gpp )ned by . . 8 - ~1Z2% allowable stress. A simultaneous wind on the pole, mast arm, aond
z Dore s B~&1Dper ! 2§ | Vs luminaire is also included.
» . . =z H :D.C . .
3 3 per Pole C - &l - (® Threaded Coupling for Sl £ See standard sheet "DMA-100" for details of clamp-on trgffic signal
g = i z © .[ ceB Eg;aeggog 1 DET u =i~ arms, sheet "MA-C" for traffic signal arm connection details, sheet
@ 2" Dia Threaded ° z . -1~ N See UPL ING AlL = |~ 8 “"LUM-A" for luminaire orm and connection details, and sheet "TS-FD"
- Couplings ~ All ] | e / | \ b for anchor bolt ond foundation details.
° Pole . . ¥ c . .
< e Dg o N_gee petail "C" el 3 Fabrication shall be in accordance with Item 686, "Traffic Signal
* [} s/ ! Crown of Road Pole Assemblies (Steel)” and with the details, dimensions, and weld
cGB a \// NNV procedures shown herein. Weld references call for pregpproved weld
Connector i procedures which the Fabricator must obtain prior to fabrication.
Pi Pl a5° g . WA&WM\%)\\\)\’{Q\\)\'{&\W/}\\XM)\\V//X\W/}\\Y//\ A Materials, fabrication tolerances, and shipping practices shall meet
(-;—sg ) b /\ x \//))\\ AN ”\ the requirements of this sheet and Item 686, "Traffic Signal Pole
* Weather A\\ A\V/\ TABLE OF DIMENSIONS *A* Assemblies (Steel)”.
W ome Head Foundation |Arm Length | 24" | 28° | 32°| 36° Unless otherwise noted, all parts shall be galvonized in
2" Dig Threaded (Supplied See Sheet Arm Type II | 10° | 11°]| 12"} 13" accordance with [tem 445, "Galvaonizing", after fabrication.
Couplings ~ Pole by others) “TS-FD Arm Type I 10° | 11°
C Only Y Deviation from the details and dimensions shown herein
L require submission of shop drawings in accordance with
DETAIL B N STRUCTURE ASSEMBLY Item 441, “Steel Structures”. Alternate designs ore not
——————————— N b e ] table.
e N Ve accep .
4 - -
MD-4 Q) ) Pole ( ~ @D —
e Wall .| Anchor | Bolt Bolt ase
o >
See Detail D (<R Ya X Y6 ‘ "o . 5 FOU?GO;'O" Bol+t Hole | Circle Dim,
for Handhole Weld i Handhole Dg + ¢ v e yp Diometer|Diometer|Diometer] L x T
. S Fraome S g o
Handhole cover | k= TS g
12g min. . 85% Min e 2" dig threaded 5=
M X . Q " " » " “
% | § ®Pene+roﬂon = N S ?guoiénQ ~ NPSL ® @{ @ 36-A 1 % 2 19 19" x 1 %
8" dia bol+t . " N reads ]
or screw l /—%O“?fl pLx @ "~ ) 36-8 2" 2 Va" 21 21" x 2°
: Handhole o DETAIL D MD-2
Handhole Frame - I - e ————
B %" x 2" min Z H F
~ — BASE PLATE PLAN SHEET 2 OF 2
. Va" | | Ya" or 3g pole 4 ?Texas Deparimem‘of Transmrfa”m
l Trafflc Operations Division
1 . TRAFFIC SIGNAL
-3 a1 “ | T — p SUPPORT STRUCTURES
Ya" or 3g ase MD-1 : h TRA P ASSEMB IES
Pole Yo % ' Plate a4 S IN POLE L
12" Dia /4
8! Threaged (100 MPH WIND ZONE)
P ; SECTION A-A Coupl ing
see Detait & | Do =Fole Counling and P-1 -1
(Pole Coulng anc ARM COUPL ING DETAIL SP-100(2)-12
DE TAIL C L Bose Plote ©1xD0T March 1996 N: WS Jox: usv Jows er [oxs usv
_— (®)60% Min. penetration, except - Revisions :“5“ 5;;‘ g" l“s':;*"
o v 100% penetration within 6" e 459 ' -610, etc.
EE POLE ELEVAT lﬂ % of circumferential base welds. oist CoUNTY SHEET NO.
Suw — HOY HARRIS, etc. 58
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

1 u.»
259 Arm ROUND POLES POLYGONAL POLES
[y =]
S2 +h oundat ion SHIPPING PARTS LIST
582 Leng Dg Dig D,y Dy  [1) thk D, Dio D,, Dy [ thk foupeel!
ST ft. in, in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlorged hond hole, pole cap, fixed-arm
?;ft 20 10.5 7.8 7.1 6.3 179 11.5 8.5 7.7 6.8 119 30-A connection bolts and washers and ony additional hardware listed in the table.
g.‘ég 24 11.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 L 179 30-A 30’ Poles With Luminaire 24’ Poles With ILSN 19’ Poles WI;hNNo[LSN
®F 28 1.5 8.8 8.1 7.3 L1719 | 12.5 9.5 8.7 7.8 . 179 30-A Nominal] Above hardware plus: One Luminaire ond No
253 32 12.5 9.8 9.1 8.3 179 | 12.0 9.0 8.2 7.3 239 30-A Arm tor two if ILSN ottached) Above hardware
it : : ‘ : . . . . . - Length | cmati hand hole, clamp-on ° UZ one Sma See note above
1 36 | 12.0 9.3 8.6 7.8 .239 | 12.5 9.5 8.7 7.8 | .239 36-A Simplex and hole
X
2 &5 40 12.0 9.3 8.6 7.8 -239 13.5 10.5 8.7 8.8 - 239 36-A ft | Designation Quantity Designation Quantity Designation Quantity
8ag 44 12.5 9.8 9.1 8.3 .239 | 1a.0 | 11.0 | 10.2 9.3 . 239 36-A 20 0L 280 205-80 55-80
gy 48 13.0 | 10.3 9.6 8.8 .239 15,0 [ 12,0 [ 1.2 | 10.3 . 239 36-A 34 24L-80 245-80 24-80
&s,: Arm ROUND ARMS POL YGONAL. _ARMS 28 28L-80 285-80 28-80
28= Length | |, o, D, [Dink Rise L D, @D O thk| .. 32 32L-80 325-80 32-80
5§‘g ft. ft. i in. in. ft. in, in. in. 36 36L-80 365-80 36-80
-
eor 20 19.1 6.5 3.8 .179 1’ -9" 19.1 7.0 3.5 .179 1r-8" 40 40L -80 40S-80 40-80
L 24 23.1 7.5 4.3 | 119 | 17-10" | 2301 7.5 3.5 | .1719 | 17-9" 44 44L-80 445-80 44-80
8" 8 28 27.1 8.0 4.2 | .1719 -1 | 2701 8.0 3.5 | .179 1°-10" 48 48L-80 485-80 48-80
885 32 31,0 9.0 4.7 | 179 | 21" | 3100 9.0 3.5 | .179 | 2°-0" . - i the 1ieted equioment ottached
. . ;
" 85 36 | 35.0 9.5 4.6 | .179 | 2°-4 | 35.0 | 10.0 3.5 179 | 2'-1° Troffic Signal Arms (1 per Pole) - A'D e(°:s°"m l““) - i A: ‘:‘3“95. o=
@ i i m
£5. 40 39.0 9.5 4.1 .239 | 2'-8" | 39.0 9.5 3.5 | .239 2'-3" Type I Arm (1 Signal) ype IT Arm ignals ype TIT ig
o s e L~ " H
Eff_’ 44 43.0 10,0 4,1 . 239 2'-11 43.0 10.0 3.5 .239 2'-6 N:‘:':’"m 1 Bracket Assembly 2 Bracket Assemblies
FH 48 47.0 | 10.5 4.1 | .239 | 3°-4° | 47.0 | 11.0 3.5 | .239 | 2°-9" Length 1 €GB connector and 2 CGB Connectors and 3 CGB Connectors
g\-.§ Ds = Pole Base 0.D. D, = Arm End 0.D. - - -
gaL g = Pole Top 0.D. with no Luminagire L} = Shaft Length ft | Designation Quantity Designation Quantity Designation Quantity
oxg and no ILSN L. = Nominal Arm Length '
woy D24 = Pole Top 0.D. with ILSN 20 201-80
"y w/out Lumingire 4 241 - 24TT-80
pee Dso = Pole Top 0.D. with Luminaire 2 1-80
8o D1 = Arm Base 0.D. 28 281-80 2811-80
COL - -
3%8 (D) Thickness shown are minimums, thicker materials may be used. 32 321T-80 321711-80
2t 36 36TT-80 36TTT-80
gg; (@ Dz may be increased by up to 1" for polygonal arms, 20 201LI-80
*%-g Nominal Arm Length - L 44 44TIT-80
e85 See “"Tenon Detail” © 28 48TT1-80
%33 / /——See "Slip Joint Detail"® 20 T :':‘X
26 : Luminaire Arms (1 per 30’ pole)
eLo NN
o s e T - Nominal Arm Length Quantity
& \_ 8’ Arm
g Mast arm
= . .
5 Note: The arm shall be fabricated straight with l gonngghgm
i R N ee ee N
§ the unfoaded rise measured os shown “"MA-C* ILSN Arm (Max. 2 per poie) Ship with clamps, bolts and washers
= TRAFFIC SIGNAL ARM Nominal Arm Lengih Quant ity
Lumingire Arm - .
(Fixed Mount) See Sheet “"Lum-A" ; :rm
 Arm
See Sheet"MA-D"
-Detai! A
i Dio Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- Sheet ,Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet “MA-CUILSN}® Nom Arm Lgth "MA-D" E Diometer Length Quanti Ty 8 flat washers, and 4 nut anchor devices (Type 2)
(8") f Detail o A 3 o4 per Stondard Drawing "TS-FD*.
Nomina! Arm Length - L | Beoslc P 1Y
T " Y
A A See Shee'r———\ \ o 1% 3°-10 Templates may be removed for shipment.
3'-01 Brocket 300" Erocke? “SNS* 2 =
Assemb| o ssembly 3
. y \ El Paso St | {4 3
o0 R e 1 a
------- e e— 4
— ke
: S
§ <l =l o B SHEET 1 OF 2
= N ¢ o 1 C
Tl 1 C foud
©13 ® Threaded Coupling for H\ = Sis
A + Traffic Signal Arm . o o " S
=2 ggg 92338808&1% DETAILS" See Sheet "MA-D” =l < § = Texas Department of Transportation
H | +
§ g Sheet 2 of 2 Detoil D,E or F T 8§ &l 5 Traffic Operatlons Divislon
ond : [Xe] q
|2 — T EIN TRAFFIC SIGNAL
e TABLE OF DIMENSIONS "A ! ° " X
|5 [Arm_Length | 24° ] 28° | 32° | 36’ | 40' | 44’ | 48’ N g o SUPPORT STRUCTURES
&le [Arm Type IT 10 117 {127 13 P = Z
2|8 [Arm Type TIx o e e Tver || N | e SINGLE MAST ARM ASSEMBLY
b 5 1
o see sneer A\ | (o, /| 2 (80 MPH WIND ZONE)
- Crown of Road “MA-D*" 7 1 -
NN/ T SMA-80(1)-12
ONUNUNYNINUNYNINY W/A
AN Y/\\\V’\\ AN ’y/ \ ©1xDOT August 1995 DNt S 1cx: JsY ]ow:uf lcx: JsY
Foundation » - REVISIONS coNT {secT 408 ‘ :monwn
. . See Sheet . 6459 | 93 001 ~610, etc.
E'ﬂ STRUC TURE ASSEMBLY “TS-FD" ':32 DIST COUNTY SHEET NO.
3c HOU HARRIS, etc, 59
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'@
263
92w
58x
228 tor riinickness is permissible VIBRATION WARNING
g .« Mast Arms of SMA and DMA structures and ciamp-on Arms of LMA structures of approximately 40 ft
Lo . or longer are subject to harmonic vertical vibrations in light wind conditions due to the ceroelastic
O% C » . . . . g . *
§rs 6'-0" (Min) ~ J1°-0" (Max) Min Laop characteristics of a few of the myriads of possible combinations of the following: signal numbers,
otk "y equals 1.5 weights and positions; existence/solidity of backplaotes; presence of additioncl attachments to the
z-2 9"t ‘[f”[')"es female arm, such as signs and comeras; arm-wind orientation; ond arm-pole stiffness.
-0 « M
: O
*5';,; I— 2" Sch Such vibrations moy cause fatigue damage to the structure and may lead to galloping in moderate
<58 T = —Z — 40 pipe wind conditions which may further domage the structure and alorm the public. Tests have indicated
809 ) I__;z— : - End Plate 3%" thick min. that when wind is blowing toward the back side of signal heads having un-vented backpiates attached
':-333 — — = 6" f shope to match orm the probability of unacceptable harmonic vibration ond/or galloping is rather high.
8 L_ 4. ¥1" Diag holes and y
[vE+2W . . TR . .
oes . ... . 1~ %" Di 7 . N [f backplates are not required for improved visibility they shoutld not be applied to the signal
e NOfe-. A.Sl ip joint is 7" Dio galy A307 bolt ? € Arm heads or, if they must be opplied, they should be vented as a first ond inexpensive measure to
Tack weld nut to thread Al 590 : ;
¥ ha permissible for arms N H s . — - mitigote vibrations.
__§3 40’ and greater in ‘?"?3?‘:*"?"” 9”3" mokéng
590 tength. The slip joint joint. Repair damage 2.375" The troffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions affer
QO shall be made in +h galvanizing in accordonce . Py H . . S s
€ . ! e with Item 445, “Galvanizing" MA-3 installotion of signal heads ond any attachments, including any required backpates. If vertical
206 shop, but may be match ' : movements with o total excursion (maximum upward excursion to maximum downward excursion) of more
589 marked ond shipped than approximately 8" are observed at the orm tip, @ domping plate shail be fitted to the arm,
w5 disassembled. See "Damping Pilote Mounting Detaiis” on stondard sheet, MA-DPD-10.
O .0
XL €
O O~ This visuol inspection shall be repeated after each modification of the structure that could
1'5\6 SL IP JOINT_QE_T_AL-__ _T_NON DETA“— affect its ceroelastic response. Excessive vibrations shall not be allowed to continue for more
gow than two days.
+ Ot
nEO
o8E
gz2
§52
gar
8§2
2%%
vde GENERAL NOTES:
8-v Design conforms 10 1994 AASHTO Standard Specifications for
525 Structural Supports for Highway Signs, Luminaires, and Traffic Signals
£X0 and Interim Specifications thereto. Design Wind Speed equals 80 mph
o m plus @ 1.3 gust factor.
00
Cou Stainless steel bands (or Cables) . Poles are designed to support one 8'-0" luminaire aorm, one 9’ -0"
u-éE and cast bracket as in “Astro-Brac”, internally lighted street nome sign and one traffic signal arm with a
oE&* “Sky Bracket" or “Easy Bracket" with length os Tobglofed. The specified lumjnoire load applied at the end
Lu% 1 2" Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical dead load plus the
:°5 norizontal wind load on on effective projected area of 1.6 sq ft. The
€0 specified internally lighted street nome sign load applied 4.5 ft from
Ecs BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
S ———————— horizontal wind load on an effective projected area of 11.5 sq ft.
& The specified signal load applied ot the end of the traffic signal orm
] equals 180 Ibs vertical dead load plus the horizontal wind toad on an
z effective projected area of 32.4 sq ft (octual area times drag
a coefficient).
w
a See Standard Sheet "MA-D" for pole details, "MA-C" for fraffic
signal arm connection details, “"MA-C (ILSN)" for interncglly lighted

street nome sign arm connection details, "LUM-A" for lumingire arm
and connection details, "SNS" for internally lighted street nome
sign details, ond "TS$-FD" for anchor bolt and foundation details.
See “MA-C" for material specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" aond with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
f f procedures which the Fabricator must obtain prior to fabrication.
gzggnge:gn?éfudunol Materials, fabrication tolerances, and shipping practices shall meet
permitted for the requirements of this sheet and [tem 686, "Traffic Signal Pole
polygonal arms if Assemblies (Steel}”.
Dy exceeds 10"

Unless otherwise noted, all parts shail be galvanized in
accordance with [tem 445, “Galvanizing", after fabrication.

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

—t 7 SHEET 2 OF 2
M@A)-I @ L— 14" Dia
Thi ded
Longitudinal Seom Weld must be Ya CQES?igq f’Texofaeemrfﬂ?lﬂg Transportation
raffic Operations Division

oriented within the lower 90°

of the signal arm. TRAFF lc S l GNAL

__ARM WELD DETAIL _ ARM_COUPL ING DETAILS SUPPORT STRUCTURES
S SINGLE MAST ARM ASSEMBLY

@GOZ.Min. penefro-rign i
100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base we!ds. SMA'BO(Z) ']2

©Tx00T August 1995 oN: us Jex: usr Joms wer Jox: st
5.0 REVISIONS CONT |sECT J08 HIGKWAY
AT 112 6459 | 93 001 1-610, etc.
s o187 COUNTY SHEET NO.
[=]% HOU HARRIS, etc. 60
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@
éﬂgg Arm ROUND POLES POLYGONAL POLES
JEw Length D8 D,9 Dza Dy, @fhk DB Dis D,‘,‘1 Dy @fhk F oundat ion
5 8F - - Type
neg ft. in. in. in. in, in, in. in, in, in. in.
gﬁt 20 12.0 9,3 8.6 7.8 .239 12.5 9.5 8.7 7.8 . 239 36-A
‘S:‘?E’ 24 12.0 9.3 8.6 7.8 . 239 13.0 10.0 9.2 8.3 . 239 36-A
:3-‘.*—: 28 12.0 - 9.3 8.6 7.8 . 239 13.5 10.5 9.7 8.8 . 239 36-A
Z:§ 32 13.0 10.3 9.6 8.8 . 239 14.0 11.0 10.2 9.3 . 239 36-A
;_'5\- 36 13.5 10.8 10.1 9.3 .239 15.0 12.0 11.2 10.3 .239 36-A
2gg 40 14.0 11.3 10.6 9.8 .239 | 16.0 13.0 12,2 11.3 . 239 36-8
§§§ 44 14.5 11.8 1.1 10.3 .239 16.5 13.5 12,7 11.8 . 239 36-B
g
b Arm ROUND ARMS POLYGONAL ARMS
29+ Length
2 g L, l?, D.z @‘fhk Rise L, D, ® Db, | thk Rise
;gg ft. ft. in. in. in. ft. in. in. in.
[TR=a%
'25'5 20 19.1 8.0 5.3 179 1'-8" 19.1 8.0 3.5 L1798 -7"
goo 24 23.1 9.0 5.8 . 179 ' -9” 23.1 9.0 3.5 .179 1'-8"
g 28 27.1 9.5 5.7 179 17-10" | 27.1 10.0 3.5 L179 1°-9"
O 0
E,F;;.E 32 31.0 9.5 5.2 .239 17-11" 31.0 9.5 3.5 . 239 1°-10"
: §§ 36 35.0 10.0 5,1 . 239 ‘-0 35.0 10.0 3.5 . 239 1"-11"
£50 40 39.0 10.5 5.1 . 239 -3" 39.0 11,0 3.5 .239 2'-1"
25, 44 43.0 | 11.0 5.1 | .239 | 2'-8" | 43.0 | 11,5 4.0 | .239 | 2'-3"

Y+
8‘§8 Ds = Pole Base 0.D. D, = Arm End 0.D.
£os Do = Pole Top 0.D. with no Luminaire L, = Shaft Length
L3 and no ILSN L = Nomina!l Arm Length
S8 D24 = Pole Top 0.D. with ILSN
6L w/out Luminaire
~-_ o D30 = Pole Top 0.D. with Lumingire
vee Di = Arm Base 0.D.
ggg @ Thickness shown are minimums, thicker materials moy be used.

Qo
f;,ﬁg (@ D, may be increased by up to 1" for polygonal arms.
) i
-0
f%:—’ | Nominal Arm Length - L |
E% See “"Tenon Detail™

@
§--"6 / See "Slip Joint Detail®

v

25 e
£ S S
P e
¥ \Masf arm
< Note: The orm shall be fabricaoted straight with : connection-
3 the unloaded rise measured as shown. §§§ (S:t\eef
o

DATE:
FILE:

TRAFFIC SIGNAL ARM

(F ixed Mount)

Luminaire Arm -
See Sheet "Lum-A"

SHIPPING PARTS LIST

Ship each pole with the following attached:
connection bolts and washers ond any additiona! hardware listed in the table.

entarged hond hole,

pole cap, fixed-arm

See Sheet"MA-D”
R-Defcil A
D3p

35 -0" Nominal Mounting Height

30’ Poles With Luminaire 24" Poles With ILSN 19’ Poles With No
Nominal| Above hordwore plus: One Above hordwor Luminaire and No ILSN
Arm | tor two if ILSN attached) Tove it
eng small hand hole, clamp-on g ug g”? sma See note above
simplex on ole
f+ | Designation Quantity Designation Quantity Designation Quantity
20 20L-100 20S-100 20-100
24 24L-100 245-100 24-100
28 28L-100 285-100 28-100
32 32L-100 325-100 32-100
36 36L-100 365-100 36-100
40 40L-100 40S-100 40-100
44 44L-100 445-100 44-100
Troffic Signal Arms (1 per pole) Ship each arm with the |isted equipment attached
Type I Arm (1 Signal) Type IL Arm (2 Signals) Type IIT Arm (3 Signals)
Ngminal 1 B ket A mb | 2 B A
rm racket Assembly racket Assemblies
Length 1 CGB connector and 2 CGB Connectors ond 3 CGB Connectors
ft Designation Quantity Designation Quantity Designation Quantity
20 201-100
24 241-100 240-100
28 281-100 280-100
32 32II-100 32ITT-100
36 36IT-100 36T1T-100
40 40IT1T-100
a4 44TTT-100
Lumingire Arms (1 per 30’ pole)
Nominal Arm Length Quantity
8' Arm
ILSN Arm (Max. 2 per polie) Ship with clomps, boits and washers
Nominal Arm Length Quantity
7' Arm
9’ Arm
Anchor Bolt Assemblies (! per pole)
Anchor Anchor Each anchor bol+t assembl!y consists of the foliowing:
Boit Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
Diometer Length Quantity 8 flat washers, ond 4 nut anchor devices (Type 2)
7. T a4 per Standard Drawing “"TS-FD".
1 /2 3 -4
‘2;:‘ . i';o Templates may be removed for shipment.

x]
See
ILSN Arm Connection-
See Sheet “MA-C(ILSN)" Nom Arm Lgth i sheet,
Nominal Arm Length - L 8" | /gegg’é
A A See Sheet \Edg\
300+ Bracket 3’ -0 Bracket . SNS ——\
Assembly Assembly
| \ EL Paso St |4 \ _
e e e — i
: 3
o Threaded Coupl f - £
< £ @CGBegggnecggE ng for Traffic Signal Arm l 2l 2| g R
=\e See "ARM COUPLING DETAILS" Se€e Sheet "MA-D 1B E:
Ll Sheet 2 of 2 Detail D,E or F 1 g el .
8 g . z| 3 ©
25 TABLE OF DIMENSIONS A" N5 5|
o155 [Arm_Length | 247 | 28° [ 32" | 36° | 40" | 44" | 487 N g~
&la Arm Type IT 10° | 11 |12 137 -~ =~ Z
s|o [Arm Type ITI 10° | 117 12 120 | 12" | A S
e |
ol See Spie/ >
- Crown of Road MA-D
AN NN NN TN NN UNNY w}x N
INCALNUNYNGNA %)\\y ; .

STRUCTURE ASSEMBLY

ANV

Foundation
See Sheet
*TS-FD*

SHEET 1 OF 2

r Texas Department of Transportation

Trofflc Operatlons Divislon

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(100 MPH WIND ZONE)

SMA-100(1)~-12

©Tx00T August 1995 o: MS [cxx Jsy |o'a: wr [cx: Jsy
596 REVISTONS CoNT |sECT Jo8 HIGHWAY
B 6459 | 93 001 1-610, etc.
DIST COUNTY SHEET NO.
HOU HARRIS, etc. 61
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r O
ML @
cCoD
o>
cw
Y= O
00~
Eg\g_ . 179" thickness VIBRAT‘ON WARNING
8.« is pefmissib!e Mast Arms of SMA ond DMA structures ond clamp-on Arms of LMA sfructures of approximately 40 ft
582 for Tip Section or longer are subject to harmonic vertical vibrations in light wind conditions due to the ceroelastic
3 = . chgroc+erus+ics of a few of the myriads of possible combinations of the following: signal numbers,
ofz 6 -0" (Min) — 11°-0" (Max) géﬂﬁ?; 5 2" Sch weights gnd positions; existence/solidity of backplates; presence of gg?iﬁonc! attachments to the
=3 \ i 5 O S e 40 pipe arm, such as signs and cameras; arm-wind orientation; ond orm-pole stiffness.
Tow -
tow I I I.D. End Piate %" thick min Such vibrations may couse fatigue domage to the structure ond moy lead to galloping in moderate
<58 — 6" /' shape to match orm wind conditions which may further domage the structure and alarm +he public. Tests have indicated
289 T —Z- — [‘*——"4 that when wind is blowing toword the back side of signal heads hagving un-vented backpiates attached
ng : j:_:;f— . - - . \ € Arm the probability of unacceptable harmonic vibration and/or galloping is rather high.
° — — T e n §
225 Note: A slip joint is L 4 - %" Dia holes and ] et D \/ If backplates are not required for improved visibility they should not be applied to the signal
L on permissible for arms 1- %" Dia galv A307 bolt heads or, if they must be applied, they should be vented as a first and inexpensive measure to
ggg 40’ ond greater in Tack weld nut to thread mitigate vibrations. ‘
Ca length. The stip joint i i H -
a‘)g@ sha?l be made inp-ﬂ:lje ?;?Aff*éggc??g;nzggéng MA-3 . Tne traffic signal maost arms shall be visually Enspec'red in 5 to 20 mph wind conditions after
_g._*_ shop, but may be match galvanizing in accordonce installation of signal heads ond any attachments, including ony required backpates. If vertical
o9 0 marked and shipped disassembled. with Item 445, "Galvenizing" movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
S%P ' " than approximately 8" are observed at the arm tip, a domping plate shall be fitted to the arm,
g"‘g See “Damping Plate Mounting Detaiis” on standord sheet, MA-DPD-10.
X\
o o= This visual inspection shall be repeated after each modification of the structure that couid
:—8\6 —.___...........__—SL IP 'JOINT DETAIL ____......._____......_TENON DETAIL affect its cercelastic response. Excessive vibrotions sholl not be allowed to continue for more
f:Xas than two days.
25
3
o&ié
eas
§2*
QW
5%
._‘_o
vso GENERAL NOTES:
3-v Design conforms to 1994 AASHTO Standard Specifications for
585 Structural Supports for Highway Signs, Luminaires, and Traffic Signais
P and Interim Specifications thereto. Design Wind Speed equals 100 mph
m>~.+8- plus a 1.3 gust factor.
- 00
53«» Stainless steel bands (or Cables) Poles are designed to support one 8’ -0" lumingire arm, one 9'-0"
«..g'E ond cast bracket as in "Astro-Brac”, internally lighted street nome sign and one troffic signal arm with a
o0&+ “Sky Braocket” or "Eosy Bracket" with length as tabulated. The specified !uminaire load opplied at the end
fars 1 Yo" Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical dead toad plus the
305 horizgnfol wind load on on effective projected area of 1.6 iqsff. fThe
eCo specified internally lighted street name sign ltoad applied 4.5 ft from
Fxa BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead lood plus
e — horizontal wind load on an effective projected ares of 11.5 sq fft.
& The specified signal load applied at the end of the traffic signal arm
Y equals 180 Ibs vertical dead load plus the horizontal wind load on an
= effective projected area of 32.4 sq ft (actual area times drag
o coefficient).
v
o See Stondard Sheet "MA-D" for pole details, "MA-C" for troffic
signal arm connection details, "MA-C (ILSN)* for internally tighted
street nome sign arm connection details, "LUM-A" for lumingire arm and
connection details, "SNS" for internally lighted street name sign
details, and "TS-FD" for anchor bolt and foundotion details. See
"MA-C" for material specifications.
Fabrication shali be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)” and with the detoils, dimensions, and weid
procedures shown herein. Weld references call for pregpproved weld
. . procedures which the Fabricator must obtain prior to fabrication.
gggznae:gn?:udmol Materials, fabrication tolerances, ond shipping practices shall meet
permitted for the requirements of this sheet and ltem 686, "Traffic Signal Pole
MA-1 Assemblies (Steel)".

polygonal arms if

D, exceeds 10" Untess otherwise noted, al! parts shall be galvanized in

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

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

MA-2 SHEET 2 OF 2

MA-1 7/ A

@ @ %" Dia

Longitudina! Seam Weld must be ' Eg;g??ﬁg Texas Department of Transportation
Traffic Operations Divislon

orienfed.wifhin the lower 90°

of the signal arm. TRAFF lc SIGNAL
ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES

= A o T SINGLE MAST ARM ASSEMBLY

@602 Min. penetration

100% pemetration within (100 MPH WIND ZONE)

6" of circumferential

bose welds. SMA- ‘ oo (2) = ] 2

©TxDOT August 1995 ot WS Joxs usr Jow we [exs usr
REVISIONS CONT [sECT Jo8 HIGHWAY
v b 659 | 93 o1 1-610, etc.
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Nominal Arm Length - L N Nominal Arm Length - L¢

See "Tenon Detail" j#- & Pole
,//////—- //,/—See “Slip Joint Detail” 9?7/' S:ia?Teg*o;MQ'D" 'l\\fo. See “Tenon Detail”
O .

Rise [ ==
2" : R

g Practice Act”. No warronty of ony

assumes no responsibility for the conver-

1/-6"
Mast arm
e connection-
e et oo ed Shmang™ i e S I er Grecter Pais
55 ' , , Yo Broduce fhe unioaded rise
Min. Rodius = 20° measured as shown.

TxDi

- GENERAL NOTES:
FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP ON TRAFFIC SIQNAL—ABM— %smkmmmamfo1%4AﬁmosmmmUSmdfMMMM

for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals and Interim Specifications thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Designs
are based on an arm included angle of 90 degrees or more.
Angles of less than approximately 75 degrees will require o
special design.

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

Lumingire Arm - specified internaily lighted street name sign appiied 4’ -6"
See Sheet "Lum-A" from the centeriine of the pole equais 85 Ibs vertical deod
load plus the horizontal wind load on an effective projected
See Sheet"MA-D" area of 11,5 sq ft. .The_specified signal load opplieg at
-Detail A the end of the traffic signal arm equals 180 Ibs vertical
dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (actual area times drag
coefficient).
See
Sheet
“MA-D"
Detail

B or C

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

The use of this stondord is governed by the "Texas En
kind is made by TxDOT for any purpose whatsoever.

. N N See Standord Sheet "MA-D" for pole details, "MA-C" for
ILSN Arm Connection - See Sheet "MA-C (ILSN) troffic signol orm connection details, "MA-C (ILSN)" for
Nominal Arm Length - L. internally lighted street name sign arm connection details,
Troffic Signol Arm A "LUM-A" for luminaire orm and connection detgils, “SNS"
See Above Detoil for internally lighted street nome sign details, ond "TS-FD"
= 30" Brocket [3"-0" for anchor bolt and foundotion details. See "MA-C" for
Assembly material specifications.

ILSN Arm Connection - See Sheet "MA-C (ILSN)" Nom Arm Lgth
8")

Nominal Arm Length - Lg

A A See Sheet — g,

3 .0*| Bracket 3+.g+| Brocket 3 -0 TSNS i §
Assembly e Assemb!y—\t._., El Paso St
' Y T e

DISCLAIMER:

Fobrication shall be in accordance with Item 686, "Traffic Signal
Pole Assembliies (Steei)® and with the details, dimensions, and weld
procedures shown herein. Weld references call for preapproved weld
procedures which the Fabricotor must obtain prior to fabrication.
Materials, fabrication tolerances, aond shipping practices shall meet
the requirements of this sheet and [tem 686, "Traffic Signal Pole
Assemblies (Steel)”.

See Above Detail

Weather Head
[ (Supplied
by others)

1
30’ -0"
35 -0" Nominal Mounting Height

Nominal

See Sheet “"MA-D"
Detail D,E or F

Unless otherwise noted, all parts shall be galvanized in
accordonce with Item 445, "Galvanizing", after fabrication,

237 -g"
Nominal

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

T
/

~ — {8’ -0" Nominal

// |

D
Crown of Road See Sheet "MA—D"—-///4\ g

N ..
AN JMW/KK\\Y/M{W\/AW/MN%WM/M\ VAV %
R\ I\Z\V/A

(unless otherwise noted)

tuniess otherwise noted)
16 -6"

15 -0"Min-19' -0"Mox-1T' -6"Nom,
9'-6" Nom. Mounting Height

15" -0"Min-19’ ~-0"Mox-17* -6"Nom,

Crown of Road

///\)\Y&///\)Q\\y\{/\W%)\\\X/QW{N//)\\W&\X//)\\Y//)\\Y/A\Y/A\V/A\V/A\W)\‘

\
Foundation \ Foundat ion SHEET 1 OF 3
See Sheet §$§‘§B§e?
TS Texas Department of Transportation

Traffic Operatlons Division

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL
@TW%®GMmefW (Showing clamp mount arm) SUPPORT STRUCTURES

CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3 (80 MPH WIND ZONE)

(Showing fixed mount arm)

TABLE OF DIMENSIONS ~A"
Arm_ Length 24° | 287 | 32' | 36" | 40’ 44’ DMA - 80 (] ) - ‘ 2
Arm Type II 10’ 1" ]2 137
Arm Type LIT 67 1 117 127 127 (©71xD0T August 1995 ONE MS [ers st om wer Jexs usv
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i
co
oz
4w O
[« 23]
] . 179" thickness is permissible
gf for Tip Section
L
58 AT A < 117 0" Min. Lap
g: | 67-0"(Min} ~ 117-0" (Hax) equals 1.5
= times female
ok
= I.D.
:(_J
0
c
a _ 2" sch
8 40 pipe End Pilate %" thick mi
g / . N B ick min.
b Note: A siip joint is 4 -¥" dia. holes and 1-%" dia. <<:;\\\‘ 6" ///,M,Shope to match arm
2 permissibie for arms go;vTA3$; boéf. Tgckfyeld \\\ )
40' and greater in ny o] read projection )
4 - - . =
g length. The slip joint after making joint. i ' _A//f-Q Arm
@ shol! be made in the Repair domaged galvanizing in QI*_ A — — =X
F shop, but may be match gccordoch wifh I+em 445, o
- marked and shipped Galvanizing”.
o% disassembled. (iA-3
=

SLIP JOINT DETAIL TENON DETAIL

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clomp-on Arms of
LMA structures of approximately 40 ft or longer are subject fo
harmonic vertical vibrations in light wind conditions due to the
geroelastic characteristics of a few of the myriads of possible
combinations of the following: signal numbers, weights and
positions; existence/solidity of backplates; presence of
additional attachments to the orm, such as signs ond comeras;
arm-wind orientation; ond arm-pote stiffness.

Such vibrations moy couse fatigue damage to the structure and
may lead to galloping in moderate wind conditions which may
further domage the structure and alarm the public. Tests have
indicated that when wind is blowing foward the back side of
signal heads having un-vented backplates ottached the

Stainless steel bands (9r Cables) . probability of unacceptable harmonic vibration and/or

and cast bracket as in "Astro-Brac", galloping is rather high.

"Sﬁy Bracket” or “"Eosy Brocket” with

1 12" Dia Threaded Coup!ing. If backplates are not required for improved visibility they

should not be applied to the signal heads or, if they must be
applied, they should be vented as a first and inexpensive

BRACKET ASSEMBLY measure to mitigate vibrations.

The traffic signal mast arms shall be visually inspected in
5 +0 20 mph wind conditions after installation of signal heads
and any attachments, including any required backpotes. If vertical
movements with o total excursion (maximum upward excursion to
max imum downward excursion) of more than approximately 8"
are observed at the arm tip, a domping plate shall be fitted to
+he arm. See "Domping Plaote Mounting Details” on standard
sheet, MA-DPD-10.

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

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

kind is mode by TxDOT for ony purpose whotsoever.

DISCLAIMER:

This visual inspection shall be repeoted after each modification
of the structure that could affect its geroelastic response.
Excessive vibrations shall not be ailowed to continue for more
than two days.

Second iongitudingl Seom Welid
is permitted for polygonal MA-1
arms if D, exceeds 10"

SHEET 2 OF 3

fin-2 Texas Department of Transportation

| Z__| Yy D;O___/ Wl i Traffic Operatlons Divislon
égzg??ﬁg TRAF F l C S l GNAL
SUPPORT STRUCTURES
ARM WELD DETAIL AR P TA
Deor Mim pererration P ARM COUPL ING DETAILS DUAL MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base we!ds. DMA'BO (2)"2

Longitudinal Seam Weld must be
oriented within the lower 90° MA-2
of the signal arm, Vs

©TxDOT August 1995 ON: NS Jee asy  Jow wer [ex: st
REVISIONS CONT |sEcT Jos HIGHNAY
oo i 6453 | 93 001 1-610, etc,
e oISt couNTY SHEET NO.
ou HOU HARRIS, etc, 64
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

tQ
rs5 ARMS ROUND POLES POLYGONAL POLES
[P .
:gi’ SHIPPING PARTS LIST F e D Dre Dos Ds )R Da Do Doa D |k Fou{)yd;e'hon
i:" Ship each pole with the following attached: eniarged hand hole, pole cap, fixed arm connection ft. ft. in. in. in. in. in, in. in. in. in, in.
§£.§ bolts ond washers ond ony cdditionail hardware listed in the table. 20 20 11.5 8.8 8.1 1.3 179 12.5 9.5 8.7 1.8 179 30-A
‘C:o:o Nominat 30’ Poles With Lumingire 24' Poles With ILSN 19’ Poles With no Luminaire 20 12.0 9.3 8.6 7.8 179 13.0 10.0 9.2 8.3 . 179 30-A
s (A1 [see note above plus: one (or See note above plus and _no ILSN 24 24 12.0 9.3 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 . 239 30-A
9= eng two if ILSN attached) small small hand hol
23 TF T o |hond hole, clomp-on simplex one and nole See note above 20 12.5 9.8 9.1 8.3 | .179 | 12.0 9.0 | 8.2 7.3 .239 30-A
oL y = : > ; + < ¥ T 28 24 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 . 239 30-A
Yaw ft. | ft. | Designation Quantity Designation Quantity Designation Quantity 28 T30 03 5% 5.3 = s o5 57 — 235
w88 20 | 20 2020L-80 20205-80 2020-80 . . : : . : . : : : 30-A
ogg 20 2420L -80 24205-80 2420-80 20 13.0 10.3 9.6 8.8 . 179 12.5 9.5 8.7 7.8 .239 30-A
5;° 24 24 2424L.-80 24245-80 2424-80 32 24 13.0 10.3 9.6 8.8 179 12.5 9.5 8.7 7.8 .239 30-A
g‘: ] 20 2820L-80 28205-80 2820-80 28 12.0 9.3 8.6 7.8 . 239 13.0 10.0 9.2 8.3 . 239 30-A
gé{-’ 28 24 2824L-80 28245-80 2824-80 32 12.0 9.3 8.6 7.8 . 239 13.5 10.5 9.7 8.8 . 239 36-A
Ta3 28 | 2828L-80 28285-80 2828-80 20 | 12.0 9.3 | 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 | 8.8 | .239 | 36-A
@ -
gov 20 | 3220L-80 32205-80 3220-80 24 | 12.0 9.3 | 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 8.8 | .239 | 36-A
o o - -
239 32 241 J224L-80 5224580 3224-80 36 28 | 12.5 9.8 | 9.1 8.3 | .239 | 13.5 | 10.5 | 9.7 | 8.8 | .239 | 36-A
WXL 28 3228L-80 32285-80 3228-80
o 8 32 3232L-80 32325-80 3232-80 32 12.5 9.8 9.1 8.3 | .239 ] 13.5 | 10.5 | 9.7 8.8 .239 36-A
ise 20 3620L-80 3620580 3620-80 36 12.5 9.8 9.1 8.3 | .239 | 14.0 [ 11.0 | 10.2 | 9.3 . 239 36-A
- -
y §:6_' 24 3624L-80 36245-80 3624-80 20 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 .239 36-A
gg C 36 28 3628L-80 36285-80 3628-80 24 2.5 9.8 9.1 8.3 .239 14,0 11.0 10,2 9.3 .239 36-A
>~.§: 32 36321.-80 36325-80 3632-80 40 28 13.0 10.3 9.6 8.8 . 239 14,0 11.0 10.2 9.3 . 239 36-A
334- 36 3636L-80 36365-80 3636-80 32 13.0 10.3 9.6 8.8 . 239 15.0 12.0 11.2 10.3 . 239 36-A
§§§ 20 | 4020L-80 40205-80 4020-80 36 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
gat 24 4024L-80 40245-80 4024-80 20 13.5 10. 8 10. 1 9.3 .239 15.0 12.0 1.2 10.3 | .239 36-A
S8 40 | 28 | 4028L-80 40285-80 4028-80 24 | 13.5 | 10.8 | 10.1 0.3 | .230 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
O+ - - -
205 32 | doszL-80 40325-80 4032-80 44 28 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
el 28| 0561 B0 40365:89 2036-80 14.0 | 11.3 | 10.6 9.8 239 | 15.5 | 12.5 | 11.7 | 10.8 239 36-8
- 20 2420L-80 44205-80 74206-80 32 . . . . . . . . . :23 -0
§§§ 24 4424L -80 44245-80 4424-80 36 14.0 11.3 10.6 9.8 .239 15.5 12.5 1.7 10.8 .239 -
o= g 44 28 4428L-80 44285-80 4428-80
235 32 | 4432L-80 44325-80 4432-80 Arm ROUND ARMS FOLYGONAL ARMS
fgm 36 44361 -80 24365-80 3436-80 Lrorle |, D, Dz (3 thk Rise L, D [@D, [Ithk Rise
£ 3 . - . - -
“55: Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the listed equipment aottached ft. 1. A in. . — ft. 0 n. . —
§"° Nomina! Type I Arm (1 Signal) Type IT Arm (2 Signals) Type TIT Arm (3 Signais) 20 19.1 6.5 3.8 <179 -9 19.1 7.0 3.5 -179 :,-gu
EE.‘CL‘ Arm 1 coB + 1 Bracket Assembly 2 Bracket Assemblies 24 23. 1 .5 4.3 179 ! "0" 23.1 7.5 3.5 179 , .
=) Lengtn connector and 2 CGB Connectors and 3 CGB Connectors 28 27.1 8.0 4.2 | .179 1 -11 27.1 8.0 3.5 | .179 17-10
& ft. | Designation Quont ity Designation Quantity Designation Quant ity 32 31.0 9.0 4.7 179 2'-1" 31,0 9.0 3.5 179 2’ -0"
lé’ 20 201-80 36 35.0 3.5 4,6 .179 2'-4" 35.0 10.0 3.5 . 179 2'-1"
3 24 241-80 24IT-80 40 39.0 8.5 4,1 . 239 2'-8" 39.0 9.5 3.5 . 239 2'-3"
2 28 281-80 2811-80 44 43.0 | 10.0 4.1 | .239 2°-11" | 43.0 | 10.0 3.5 | .239 26"
Y 32 32T1-80 32I1T-80 D Arm Base 0.D
- - Dg = Poie Base 0.D. 1= .D.
33 3611-80 3?)%‘28 Dig = Pole Top O.D. Dz = Arm End 0.D.
with no Luminaire and no ILSN Ly = Shaft Length
44 44TTT-80 Dyg= Pole Top 0.D. with ILSN LF = Fixed Arm Length
i i H H R w/out Luminaire Lc = Clamp-on Arm Length
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the listed equipment attached Dy,* Pole Top 0.D. (36 Max)
Type I Arm (1 Signal) Type II Arm (2 Signals) Type ITIT Arm (3 Signals) with Lumingire
Nﬁ%”‘" 2 CGB connector aond 1 ! Bracket Assembly, 3 CGB 2 Brocket Assemblies, 4 CGB ® Thickness shown are minimums,
Lengtn | Clomp w/bolts ond washers | Connectors, and t clamp Connectors, and 1 ciamp w/bolts thicker materials may be used.
w/bolts and washers and washers @ .
ft. | Designation Quontity Designation Quantity Designation Quantity ?_?OT°¥OEGD(LT§;§2§?"GE,¥,S?D to
20 201-80
24 241-80 24IT-80
28 281-80 28TT-80
32 32TT-80 32ITL-80
36 36TT-80 36ITI-80
Luminaire Arms (1 per 30’ pole) ILSN Arm (1 or 2 per pole) ship with
Nomina! Arm Length Quantity clomps, bolits and washers SHEET 3 OF 3
8’ Arm Nominal Arm Length Quantity
7 Arm T
- - exas Department of Transportation
Anchor Bolt Assemblies (1 per pole) 9’ Arm ? Trafflc Operatlons Divislon
Anchor Anchor Each anchor bolt assembly consists of the
5 Bolt LBOlIh foliowing: Top and Bottom templiates, 4 TRAFF IC S l GNAL
igmeter eng H aonchor bolts, 8 nuts, 8 flat washers, aond 4
1 %" 374" Quont ity Buf gncho;sdégices (!l'ype 2) per Sfonaord SUPPORT STRUCTURES
raowing "TS-FD".
AT 10"
Z:y'f 2«-39 Templotes may be removed for shipment. DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)
DMA-80 (3)-12
© 1xD0T August 1895 DN NS Joxe sy Jows s ks asy
REVISIONS CONT {SECT JoB HIGHWAY
o e b 6459 | 93 001 1-610, etc.
E:‘J DIST COUNTY SHEET NO.
g : HOU HARRIS, ch-. 65
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

[ Nominal Arm Length - L¢ Nomino! Arm Length - Le

-
See “Tenon Detail” e ¢ POl ]
/ See “Slip Joint Detail” 90" See Sheet "MA-D" [] See “"Tenon Detail"”
/ ol Detail D or E 4 \go*
T F—Rise l e |

17 -6"

No worranty of ony

Mast arm
connection-
. . . See Sheet Note: The orm shall be fabricated
Note: The arm shall be fabricated straight with TMA-C* with @ 20 or greater radius
the unload rise measured as shown. within 8’ of the base so s
. . . to produce the unloaded rise
Min. Rodius = 20 measured as shown.

TES:
--————F IXED MOUNT TRAFF [c SIGNA___————-L ARM LAMP-ON TRA———-—-——_——-—FF IC SIGNAL ARM GEhéssR:grl; cr:r%ogmss to 1994 AASHTO Stondard Specifications

for Structural Supports for Highway Signs, Lumingires and
Traffic Signals and Interim Specifications thereto. Design
Wind Speed equals 100 mph plus a 1.3 gust factor. Designs are
based on an arm included ongie of 90 degrees or more.

Angles of less than approximately 75 degrees will require ¢
special design.

Poles are designed to support one 8'-0" luminaire arm,
two 9'-0" internally !ighted street nome signs and two
traffic signal arms with length combinations as tabuloted.
The specified luminaire load applied at the end of lumingire
arm equals 60 Ibs vertical dead load plus the horizonto!
wind load on an effective projected arec of 1.6 sq ft. The
specified internally lighted street nome sign applied 4’ -6"

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

Kind is mode by TxDOT for ony purpose whatsoever. TxDOT assumes no responsibility for the conver-

DISCLAIMER: The use of this stondord is governed by the “Texas Engineering Proctice Act".

Lumingire Arm - from the centerline of the pole equals 85 ibs verticaol dead
See Sheet "Lum-A A . € .
toad plus the horizontal wind load on an effective projected
See Sheet”MA-D" area of 11.5 sq ft. The specified signal load opplied at
Thetaii A the end of fthe traffic signal arm equals 180 Ibs vertical
dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (actual creo times drag
coefficient).
D3o
See See Standard Sheet "MA-D" for pole details, "MA-C" for
ILSN Arm Connection - See Sheet "MA-C (ILSNI™ Nom Arm Lgtn ¥ Sheet | £ ILSN Arm Connection - See Sheet "MA-C (ILSN}® ?roff?css?og& heet M Y n de,fg; Ie, TA-CCILSNI * for
Nomina! Arm Length - Lg (8') | Detail - Nominal Arm Length - L, internaily lighted street name sign arm connection details,
Bor C x Troffic Signol Arm LUM:A for tuminaire arm ond connection details, SN§ .
A A o - See Above Detail for internally lighted street name sign details, ond "TS-FD
370" EFUCKG* 30" Eragggr 3 -0 rﬂL.____.__.x_] c e for anchor bolt and foundation details. See "MA-C" for
ssembly [ Assembly | S . material specifications.
e ™~ El Paso St £l s "
000 T p— B - o Fabrication shail be in accordance with Item 686, "Traffic Signal
Traffic Si | A ] c | = Pole Assembliies (Steel)" and with the details, dimensions, and weld
5 B AL Akl | 21 gl. )@ 5 procedures shown herein. Weld references call for preapproved weld
o |8 v . 2| Elol & 'L Fls procedures which the Fabricator must obtoin prior to fobrication.
s | ol §lol & Weather Head ik Moterials, fabrication toleronces, and shipping practices shall meet
~18 See Sheet “"MA-D" | ol €| 2R = a ésupgé'ed, ~12 the requirements of this sheet and Item 686, "Traffic Signal Pole
§ 8 Detail D,E or F é w158 | y others e Assemblies (Steel)".
5|3 ! = § ; $ .§ l § Z Unless otherwise noted, all parts shall be galvanized in
R E: H ~ Ml z ) 78 accordonce with [tem 445, “"Galvonizing", after fabrication.
o lh | o . l P
- I 2z
é H T ® § ¢ . Z H Deviation from the details and dimensions shown herein
=2 4 I Nl © l 5|2 require submission of shop drawings in accordonce with
el5 / \ @ - 515 Item 441, "Stee! Structures”. Alternate designs are not
wl” \ os /| ' kB acceptable.
- Crown of Road See Sheet “MA—D"——~///’ N 8 ¢ 2 Crown of Road =
:N;”;\;;WG%WW\WWW WWKW N/ AW ANV /A
NNy A\\\/{\}\V\I/A}\\Y/A\‘Y/{&Y/ AW&WN%W&W/&% »}\ RANAEAANGAN \{///\)Q\\K//{\)\\Y\/J\)\\\Z/ A\WA\Y//)\\Y/A\‘Y/A\Y//}\ A
v \ \
Foundation A\\//}X\\y/ Foundot ion SHEET 1 OF 3
See Sheet §$§ EBSG*
“TS-FD” \ ?’ Texas Department of Transportation
Trofflc Operations Division

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL SUPPORT
@ Threaded Coupling for (Showing clomp mount arm) STRUCTURES

ggg Eigﬂeééghmc DETAILS" DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)

(Showing fixed mount arm)

TABLE OF DIMENSIONS ~A™

Arm_Length | 24’ | 28' | 32’ | 36° | 40" | 44" DMA-100 (1)-12

Arm Type IT 10’ 117127 137

Aem o TIT o T T ©7Tx00T August 1935 N1 S fox ust Jow wer fex usv

REVISIONS cont sect 08 HIGRWAY

L 596 6459 | 93 001 1-610, etc,
b b olsT CounTY SHEET WO.
ac HOU HARRIS, etc. &6
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

n
c
o
«
(o}
bl
Fa
G
. .179" thickness is permissible
g for Tip Section
o .
= PP e Min. Lap
_ 6'-0"(Min) ~ 11"-0" (Mox) equals 1.5
4 Q" times female
1.D.

Note: A slip joint is L 4 -¥:" dio. holes and 1-%" dia.
permissible for arms galv A307 bolt, Tack weld

40’ aond greater in nut to thread projection
length, The slip joint ofter moking joint.

shall be made in the Repair domaged galvanizing in

shop, but may be match accordance with Item 445,
marked and shipped disassembled. "Galvanizing"”.

SLIP_JOINT DETAIL

T ossumes no responsibility for the conver-

Txl

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

The use of this standard is governed by the "Texos Eggineering Practice Act".
kind is made by TxDOT for ony purpose whotsocever.

DISCLAIMER:

Second longitudinal Seam
Weld is permitted for

polygonal arms if D, MA-1
exceeds 10"

Longitudinal Seom Weld must be
oriented within the lower 90*
of the signal arm.

ARM WELD DETAIL

(@ 60% Min. penetration
100% pemetration within
6" of circumferentiol

DATE:
FILE:

" Sch 40 pipe End Plate 3" thick min.
6" ///—— shape to match arm

_____ R /—Q Arm

A

TENON DETAIL

Stainiess steel bonds (or Cables)
ond cast bracket as in "Astro-Brac”,
"SKky Bracket" or “"Easy Bracket" with
1 2" Dia Threaded Coupling.

BRACKET ASSEMBLY

L1y i,

Threaded Coupling

ARM COUPLING DETAILS

VIBRATION WARNING

Mast Arms of SMA and DMA structures and claomp-on Arms of
LMA structures of approximately 40 ft or longer are subject to
harmonic vertical vibrations in light wind conditions due to the
ceroelastic characteristics of o few of the myriads of possibie
combinations of the following: signal numbers, weights and
positions; existence/soiidity of backplates; presence of
additional attachments to the arm, such as signs and cameras;
arm-wind orientation; ond arm-pole stiffness.

Such vibrations may couse fatigue daomage fto the structure aond
moy lead to galloping in moderate wind conditions which may
further domage the structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signa! heads having un-vented backplaotes attached the
probability of unacceptable hormonic vibration and/or
galloping is rather high.

1f backplates are not required for improved visibility they
should not be applied to the signal heads or, if they must be
opplied, they should be vented as a first and inexpensive
measure to mitigate vibrations.

The traffic signol mast arms shall be visually inspected in
5 +o 20 mph wind conditions after installation of signol heads
and any attachments, including ony required backpates. If vertical
movements with a total excursion (maximum upward excursion to
max imum downward excursion) of more than approximately 8"
are observed at the arm tip, ¢ domping plote shall be fitted to
the arm. See "Damping Plate Mounting Details” on stondard
sheet, MA-DPD-10.

This visual inspection sha!ll be repeated after each modification
of the structure that could affect its gerocelastic response.
Excessive vibrations shall not be allowed to continue for more
than two days.

SHEET 2 OF 3

=34 Texas Department of Transportation
A" Trafflc Operatlons Divislon

TRAFFIC SIGNAL SUPPORT
STRUCTURES
DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)

base welds.
DMA-100 (2)-12
© T1xDOT August 1995 ON: WS [exs s Jow s foxs usy
REVISIONS CONT |SECT 408 HIGHWAY
o 5459 | 93 001 1-610,etc.
pisT COUNTY SHEET MO,
HOU HARRIS, etc. 67
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a —
53 ARMS ROUND POLES POLYGONAL POLES Foundation
cod
5%, SHIPPING PARTS LIST — T — S s T 5 [ o T Do | 0o T | Tooe
::.- Ship each pole with the following ottached: enlarged hand hole, pole cap, fixed orm connection ft. ft. in. in in. in. in, in. in. in. in. in,
EE§ bolts and washers and ony additional hardware listed in the table. 20 20 12.0 9.3 8.6 7.8 . 239 13.5 10. 5 9.7 8.8 . 239 36-A
§g'§, Nomino! 30’ Poles With Luminaire 24’ Poles With ILSN 19’ Poles With no Luminagire 20 12.5 9.8 9.1 8.3 .239 13.5 10.5 9.7 8.8 .239 36-A
s Arm - |See note obove plus: oneé (or|  See note above plus and no ILSN 2 24 | 12.5 | 9.8 | o.1 | 8.3 | .29 | 14.0 | 11.0 | 10.2 | 9.3 | .239 | 36-A
gfé Leng two if ILSN offo?hed) ‘smol I one small hond hole See note above 20 3.0 0.3 5.6 3.8 339 VI 1.5 0.7 5.8 239 36-A
- UF T |nond note, clomp-on simplex
;_'De o T Designation 2 it Desi Py Quant ity Designation GuontiTy 28 24 13.0 10.3 9.6 8,8 .239 15.0 12.0 1.2 10,3 .239 36-A
YT . . ! ! uantity esignation u i i i i o
<58 20 | 20 | 2020L-100 20205-100 2020-100 28 | 13.5 | 10.8 | 10.1 | 9.3 .239 | 15.0 | 12.0 } 11.2 | 10.3 ‘222 —
.9£§ 20 2420L-100 24205-100 2420-100 20 13.5 10.8 10.1 9.3 .239 15.0 12.0 11.2 10.3 .2
5L 24 5, 2424L-100 24245-100 2424-100 i 24 13.5 | 10.8 | 10.1 | 9.3 239 | 15.0 | t2.0 | t1.2 | 10.3 | .239 36-A
£es 20 2820L-100 28205-100 2820-100 28 14.0 | 11.3 [ 10.6 | 9.8 .239 | 15,5 | 12.5 | 11.7 | 10.8 | .239 36-B
gé,_'{’ 28 24 2824L-100 2824S-100 2824-100 32 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1.7 10,8 . 239 36-8B
Taa 28 2828L-100 28285-100 2828-100 20 14.0 11.3 10. 6 9.8 . 239 15.5 12.5 1.7 10.8 | .239 36-B
gst 20 | 3220L-100 32205-100 3220-100 24 | 14.0 | 11.3 | 10.6 | 9.8 239 | 16.0 | 13.0 | 12.2 | 11.3 | .239 | 36-8B
Fladi 3224L-100 3224S5-100 3224-100 -
288 32 gg 35280-100 35585-100 CEL R 36 28 14.5 11.8 11,1 10.3 .239 16.0 13,0 12.2 11.3 .239 36-B
Lt 5 35330160 32325700 3332700 32 14.5 | 11.8 | 11.1 | 10.3 | .239 | 16.0 | 13.0 | 12.2 | 11.3 | .239 36-8
g8 36 | 14.5 | 11.8 | 11.1 | 10.3 | .239 | 16.5 | 13.5 | 12.7 | 11.8 | .239 | 36-B
S3 29 3620L-100 36208100 3620-100 14.5 11.8 11 10.3 239 16.5 13.5 12.7 11.8 239 36-B
* 8% 24 3624L-100 36245-100 3624-100 20 : : .| . - : : : : :
gg"‘ 36 28 3628L-100 36285-100 3628-100 24 15.0 12.3 11.6 10.8 .239 16.5 13.5 12.7 11.8 .239 36-8B
»‘gb 32 3632L-100 36325-100 3632-100 40 28 15.0 12.3 11.6 10.8 .239 17.0 14.0 13.2 12.3 .239 42-A
o9t 36 3636L-100 36365-100 3636-100 32 15.0 | 12.3 | 11.6 | 10.8 | .239 | 17.0 | 14,0 | 13.2 | 12.3 | .239 42-A
§§§ 20 4020L-100 40205-100 4020-100 36 15.5 12.8 12.1 1.3 . 239 17.5 14.5 13.7 12.8 . 239 42-A
2a* 24 4024L.-100 40245-100 4024-100 20 15,5 12.8 12,1 1.3 | .239 17,5 14.5 13,7 12.8 .239 42-A
S28 40 | 28 | 4028L-100 40285-100 4028-100 24 | 5.5 | 12.8 | 12.1 | 11.3 | .230 | 17.5 | 14.5 | 13.7 | 12.8 | .239 | 42-A
.“.’L’é 32 :g§2L—100 20325-‘00 2032—182 44 28 16.0 13,3 12.6 11.8 .239 18.0 15.0 14,2 13.3 . 239 42-A
gee gg 4422;&188 43332:1‘88 4223:1100 32 16.0 | 13.3 | 12.6 | 11.8 | .239 | 18.0 | 15.0 | 14.2 | 13.3 | .239 42-A
=0 -
bl g 44 28 4428L-100 44285-100 4428-100 V3
o3% 32 | 4432L-100 44325-100 4432-100 Arm ROUND ARMS POLYGONAL A
£go 36 | 4436L-100 44365-100 4436-100 trorle [, D, 0z [ thk Rise L, D, KD, [3)thk fiee
£ 3 - . » » .
GEF Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the |isted equipment attached ft. ft. A n. i ft. . 0 ;';9 _—
Y ow-x -
%-—o Noming Type T Arm (1 Signal) Type IT Arm (2 Signgls) Type IIT Arm (3 Signals) 20 19.1 8.0 5.3 2179 17-8 19.1 8.0 ;: ’179 T
ingl .qn -
Egg Arm 1 CGB + 1 Bracket Assembly 2 Bracket Assemblies 24 23.1 3.0 5.8 =179 ‘, 9 -~ 23.1 9.0 - - —
vy Length connector and 2 CGB Connectors and 3 CGB Connectors 28 27.1 9.5 5.7 179 1°-10 27.1 10,0 3.5 .179 1'-9
& ft. | Designation Quantity Designation Quantity Designation Quantity 32 31.0 9.5 5.2 . 239 o 31.0 9.5 3.5 - 239 1°-10
¥ 20 201-100 36 35.0 | 10.0 5.1 . 239 2 -0" 35.0 | 10,0 3.5 | .239 T
< 24 241-100 24I1-100 40 39,0 10.5 5.1 . 239 2 -3" 39.0 11.0 3.5 .239 2'-1"
§ 28 281-100 28I1-100 44 43.0 11.0 5.1 . 239 2'-8" 43,0 11.5 4.0 .239 2'-3"
e 32 32IT-100 32I1I-100
36 36T1-100 3611T-100 Dg = EF;ole $cseoobo. ch - ﬁm gggeoobo.
49 40TTT-100 Djo = Pole Top 0.D. 2 .D.
with no Lumingire and no ILSN Ly = Shaft Length
44 44T1T-100 Dy4= Pole Top 0.D. with ILSN Lf = Eixed ArmALenE‘rh n
inai Le = Claomp-on Arm Len
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the listed equipment attached D3o® géclbgi"]_tgné?g:re ¢ (36'pMox) 9
Type I Arm (1 Signagl) Type IT Arm (2 Signals) Type IIT Arm (3 Signals) with Luminaire
Nominoll 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assembly, 4 CGB Thickness shown are minimums
L:rr\‘gm clomp w/bolts ond washers | Connectors, and 1 élomp Connectors, and 1 E:Iomp w/bolts @ ’rh;cker‘ mfer'{c,s mcy‘bé use(’j.
w/bolts and washers and washers
ft. | Designation Quant ity Designation Quant ity Designation Quont ity @ ?20T0¥osepéngggg?dcgn)gsUD to
20 20I-100 ' :
24 241-100 24I1-100
28 281-100 28II-100
32 32I1-100 32I1I-100
36 36I1-100 36TTI-100
Luminaire Arms (1 per 30 pole) ILSN Arm {1 or 2 per pole) ship with
Nominal Arm Length Quontity clamps, bolts and washers SHEET 3 OF 3
8° Arm Nominal Arm Length Quantity
T'_Arm ? Texas Department of Transportation
Anchor Bolt Assemblies (1 per poie) 9’ Arm Traffic Operatlons Division por
Anchor Anchor Each anchor bolt assembly consists of the
Bott LBOl:h following: Top and Bottom templates, 4 TRAFF IC S l GNAL SUPPORT
Diometer eng ey anchor bolts, 8 nuts, 8 flat washers, and 4
7B 37107 Quontity Suf anchor devices (Type 2) per Standard STRUCTURES
- rawing "TS-FD",
22‘/4 = ::g Templotes may be removed for shipment. DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
@©7TxDOT August 1995 DN WS Jexs sy Jows we Jexs ast
- REVISIONS CONT |SECT 08 HIGHWAY
o s 112 6459 | 93 001 1-610, etc.
’u_.l ﬂ DIsST COUNTY SHEET NO.
g : HOU HARRIS, etc. 68

T25C
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258 ARM SIZE alslclolce ™ ARM_SIZE alslclol e SN % Me-2 MATERIALS
oz D + DIA D, + DIA
cw 1 3 .
Box in. in. Jin.[in.lin. fin.]in. | in. in. in. |in.|in.|in.|in.|in.| in. B MC-2 ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
o0 in in in in. | in i i i i i i 7 3/8[/ Round Shafts or @ A1011 HSLAS Gr:SO Class 2, A572 Gr.50
res 6.5 | 179 1 1219 (9 6 |1%]| 1 70| s fun |18 |8 1Y 4 C-2 Poiygonal Shafts@) A10}1 HaLAs &r%0 &)
§Y& 7.5 .179 131 9 1016 117 1 7.5 79 |1 11 ] 8 8 11 % 1:/4 _ 7 3. %
p5g 8.0 1 o179 | 14l 10111 17 |2 |1V o e B S T ,;‘ - /. Plates O ASTM A36, AS588, or A572 Gr.50
2 c 5.0 | 179 | 16 ] 11 | 1318 2 |1 l/4 9.0 | .179 | 13 2 / 1 Connection Bolits | ASTM A325 or A4493, except where noted
253 9.5 | 179 | 17| 121439 2 |t Y% 10.0 ] 179 |13 | 13]10]l10] 2 [ % 7,
o 9.5 ) .239 [ 18 | 12]15]9 2 {1 9.5 | (239 | 13| 1311010 2 [1% : Pin Bolts ASTM A325
= Ot 1 S ",
% 10.0 | .23 | 18| 12 15] 9 2 |1V 10,0 | .239 [1af a1 | 2 1% 8 . . ASTM A53 Gr.B, A501,
2§§ 10.5 .239 18 13 15 10 3 1% 11,0 .239 14 14 11 11 3 1Y% / 2 Pxpe@ A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
Sag 11.0 | .23 | 18 | 13] 15 10] 3 |1% 11.5 | .239 | 14 ] 14 ] 11 | 11 ] 3 |1 % A e
Bor MC- 1 i3 %s"o’frc’;ql % %%{ E > Misc. Hardware or as noted
LCO ;/ls"or 19 __E__ 6 X 7is _.[ f——
o8t Gl e R WMC-1 / R 3 o _DETAIL A @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
283 L MEIIN /: N e Yaor39/ Ve x Va | | = /(laf G%Si%:s»ro?'m A1011 HSLAS-F or A1011 SS may have higher yieid strengths but
588 /40r39 Yo x /a l/ é oP shall not have less elongation than the grade indicated.
QO u . ”*
< NS See "Detail A 4 i
é’éé 3 Z (Option #1) T % @ ASTM A1011 SS Gr.50 moterial shall also have a minimum
WXt @ o o 9 |518g — A< DETAIL B elongation of 18 percent in 8 inches or 23 percent in 2A1|3<1:!;\e§.s
8.8 See "Detail B" Mgfernol thickness in excess of those stipulated undel;h
X6 z (Option #2) will be acceptable providing the material meets all other
1 € conn. Bolts tm‘ 3 n A1011 SS requirements and the requirements of this item.
88 ol wi ¢ € Arm— %" Gusset B e - Clamp R
QB (4 total with Conn. Bolts 6
£5, 1 flot & 1 (4 total with T ol s - Flange B
g5 iock washer N ; 1 flat & 1 lock : 2;'7—%7——<MC-2 23 5
A each) —— N : washer each) —< f/i// SR Y
v = ® . B “—"—‘T‘
88% : ,/——2 2" dia hole :\// 3 2
558 4 | in plate 1t | N
Sat. : 1k . 8| &
255 ?l- —? q— : : -? : :
[ <] o 1k +_
0w G+ <| © 1t o e
2 % 1k ! N
1 11
véo 14 :
e IS I /i
os5P . | ® hemy] +— 2 4" dia hole LT : < . .
45.‘323 : l g dicll hote : [ ‘| in pole & plate 3 a'f { : - < ~~ gm.i_ggﬁ. .
0 € : in pole . : - : ene io
o] N g . . .
9 2 . /@ L~ © Deburr holes ond rm— . : Arm— : cl?xcep-r
é;: € pole___—___] @ Deburr holes aond € Pole—ﬁ gff'sg*l' as shown A < . # Dgign;!)—gn
.- offset os shown or drainage 4 i
5ef for drainage FIXED MOUNT ARM CLAMP-ON AR
8°% MO MO GENERAL NOTES:
‘Sog F IXED UNT DETAIL ! M_D_E_TML__Z_ _A_RM_.__.BASEM Clomp-on details are used for the second arm on dual mast arm
csremolles Aerime L h, nioegtmiice, Yelieg poe 2 o
o cut in the front clomp plote to il -
ARM STZE [CONN. BOLTS|PIN BOLTS) ARM SIZE CONN. BOLTSPIN BOLTS ARM SIZE A |  [CONN. BOLTSIPIN BOLTS galvanizing. The slot shall be centered behind the arm and shall
.i": D + A F No. ) Dig |No.| Dig D, A F T Dia | No.| Dia b, * No. | Dia | No.| Dio be no longer than the arm diometer minus 1
= - - T - o . AR in n in. |ea.} in, in, in. |in. ] in | ea | in. jea. in. . . . lies
< n. 1n. in.j!n.lea | in, jed.} in. - - 175 =1 1 ; 2 1 % Fixed mount details are used for single mast arm assemblie
3 6.5 | .179 12, 6 4 L 2| % 1.0 Yol 2] % &5 1 - 79 T p ; > T % and for the first arm on dual maost arm assemblies.
2 1.5 Yo | 2 | % 7.5 .1 1 5 '
a 1.5 2179 14, 8 4 ! 2 | % 8.0 Yo | 21 % 8.0 L1738 14 8 4 i 2| % Where dup!icate parts occur on a detail, welds shown for one
2.9 172 2 2 : : 2 2 g.o 1 2 | % 9.0 .179 16 10| 4 1 2l % part shatl apply to all simitar parts on the detgil.
9.0 L1179 161 10 4 1 2 . 2 o ; ]
9.5 L179 18] 12 4 1Y% 31 % 10.0 1 2 :: :.: .;;2 :2 :i 2 : ; !2 Pin bolts are rgquired to prevent rotation of clamp-on arms
9.5 | .239 18] 12 4 | 1Y%l 31 % 9.5 1P 3 : . under design wind forces.
3 10.0 .239 18] 12| 6 1 31 %
10.0 | 239 | 18]12 | 4 | 1Yl 3| % 10.0 LI M
NOTE:
G 1" M 2" Pin boits shall be A325 with threads excliuded
D ‘~ =2 2 o: MC-2 t-_!__ Yo" U-Strap, Grade SO from the shﬁ:r plane. Px? bolt I7nd Zfo gclu? gépged
ia as ~3 ~Tye " DI i shall have ¥ " diag holes for a 3" di  vanized
required e Yo -Dno Eégu?ied " dia 2" dia droinage hole cotter pin. Back clamp plate shall be "fur;ms_hed v|u~rh
drainage hole drainage hole a ¥4 dia h.ole for each pin b.ol?. A.n Ve dig hole
‘2" Di 1 Yo" Dia for each pin bolt shc!l be fneld drilled through
1 /" Dia 1t Yo" Dia 3 +h 2 d ld the pole after arm 9rnen+o+-ons have been
. o threoded Y 7 / threaded B - re?_e approved by the Engineer.
¢ Pin bolt, _J H coupling coup | ing i coupling
i hole N .
pipe and ¢ Pi It \ * € Pin bott,
¥ " Dia Sch 80 € Arm . m&bgm,e l pipe & hole f
Pipe (Typ) pipe ) ‘ . —f ¥ dia
“ o AT 4 .
(Typ) TP Min. 85% ;S,qch %loaPipe @ Arm Sch 80 Pipe
Ve T Penetration Required
- ot thick enetrati Grade 50 R Min. 85% 3rd bolt Grade 50
| 3rd Pin stiffener R Jrg.oott Penetration where Texas Department of Transportation
o | DOIT where F required . Traffic Operations Divislon
' STANDARD ASSEMBLY
gx_ T 9 S FOR TRAFFIC SIGNAL
=z —1_ P =3 g o’
< " (’\_ X il (;\. ~ _? SUPPORT STRUCTURES
x : °
o g e «L ] . 0
<< [T == N o
ST = @ MAST ARM CONNECTIONS
b ~
i._,.-__ﬁ;‘ 1 MA-C-12
< % %m”_ Connection bolt with i % T %" gusset R
| pin bolts > heavy hex nut : . .
N1 (Typ) =& Pole 2 flgf washers W Connection Bolt with X > 8?:aeg;;°gugo‘; © <007 August 1395 oNe NS [or oy Jowowsr Jow asy
“ : and 2 lock washers. % hex nut, 2 flat washers Pin Bolt+ ' - REVISIONS CoNT JsEcT 108 WIGHWAY
o' thick o & 2 tock washers l-—¢ pote flot washers & H AT o 1610, etc,
strap £ Pin Bolt € Pole 2 lock washers 30 o459 RN L
g4 CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3 T A
ou TZOA
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No warranty of any
for the conver-

ity

T ossumes no responsibil

Dig as SN
required -

€ Pin boilt ‘B
pipe ond ho?e-—:r \
¥:" Dia Sch 80
Pipe (Typ)

(Typ)

governed by the "Texas Engineering Practice Act".
o

y purpose whatsoever, TxD

i d y TxDOT for on
sion of this staondord to other formots or for incorrect results or domages resulting from its use

2 "

The use of this stondord is

kind is mode b

DISCLAIMER:

5/8." Dia

pin bolts

(Typ)
Yo" thick
straop B

2"

GENERAL NOTES:

arm assemblies. A 1 Yo"

Deburr both holes.

shown for one part shatl
parts on the details.

NOTE:

from the shear plane.

approved by the Engineer,

shall have ¥ " dia holes for a
cotter pin. Back clomp plate shall be furnished with
G ¥a" dia hole for each pin bolt.
for each pin bolt shall be field drilled through
the pole after orm orientotions have been

2" Dia
drainage hole

€ Arm

Typ

SECTION A-A

Mi

" thick
stiffener f

heavy hex nut

¥:" Dia threaded
coupling for
conduit connector

n. 85%

2 flat woshers
and 2 lock washers.

ILSN CLAMP-ON DETAIL 1

inch diameter hole shal

cut in the front cliomp piate for wiring access.
matched hole sholl be field drilled through the pole
to provide wire access after arm is oriented.

Where duplicate parts occur on a detail, welds

apply to al!l similar

Pin bolts are required to prevent rotation of
clomp-on arms under design wind forces.

Pin bolts shall be A325 with threods excluded
Pin bolt and ¥" dia pipe

Ys" dia galvanized

An e " dia hole

Clamp-on details sha!l be used for ILSN support

1 be
A

Penetration

Connection bolt with

TABLE OF DIMENSIONS

for ILSN Support Arm Cilamp-on
Details 1,2 and 3

ILSN ARM SIZE CONN. BOLTS |PIN BOLTS
A F < <
. . No. Dia No. Dia
3 in. dia in.| in.| ea. | in. |ea.| in.
Schedule
40 Pipe 1w} 4| 4 Ya 2 | %
Gap =, 1 " max.
8"
Dia as
required Yo" dia drainoge hole
¥ Dia threaded
¥s coupling for
— nduit nnector
€ pin bolt conduit connectol
pipe & hole
¥," Dia
Sch 80 Pipe

4
Grade 50

SECTION B-B

Min. 85%
Penetration

_f?

Pin Bol+t

: ! : Connection Bolt with
hex nut, 2 fiat washers
& 2 lock washers

[—¢ pote

ILSN CLAMP-ON DETAIL 2

Vg

Arm—|

te——Clamp R,

|-—Min., 85% B
Penetration o
except
“Clomp-on o e /
Detail 3* 74" Dio
Threaded

Coupling

CLAMP-ON ARM

ILSN ARM COUPLING DETAIL

ARM BASE WELD DETAILS

?__

©7TxDOT August 1995 DHE WS Joxs asy Tom wer [oxs usv
5% REVISIONS CONT |SECT J08 HIGHWAY
o 12 6459 | 93 00t {-610,etc.
i‘i-' L:: DIST COUNTY SHEET NO.
ac HOU HARRIS, e¥C, 70

€ pin bolt conduit connector
& pipe hotle
€ Arm
% Dia__
Sch 80 Pipe Dia as required

Yo" U-Strap, Grade 50

Yo" dia drainage hole

¥4" Dia threaded
coupling for

Grade 50

SECTION C-C

e

A
22 2
F

— = A A
. . L

}

Pin Bolft ’w

%" gusset R

Connection Bolt with
hex nut, 2 flat washers

l~— € poie & 2 lock washers

ILSN 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

[4:1:)
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ALTERNATE DRUMS
CHEVRONS

L
Mot Peser A1t 11111880

k3
o

=

.,,,imrf,,”.......

4" TR.
"H?.NéOL.)
ALTERNATE DRUMS

W/ VERTICAL PANELS

(NN RRR R R EEE]

[

LR ERE I AT IR E TR R RT R I a110

IR R R N N R N N N RN RN R

" CONSTR. PAV.
(DBLE YEL. SOL.) (REK)V)

(ool 5T aElin 4
tf ST PRl

4% CONSTR, PAV, MARK,
(DOTTED LINE) (REMOV)

4" CONSTR. PAV, MARK,
(DOTTED LINE) (REMOV)

4* CONSTR. PAV, MARK, __/

(W4T, SOL.) {NON, REMOV)

=

N

||||||nulnaoxtunnnnnx;x.nnnnrnnl

RAIIII

TYPICAL ADVANCE SIGNING
TO REMAIN IN PLACE DURING ALL PHASES ROAD [gri1-2
OR AS DIRECTED BY AN ENGINEER CLOSED =
Qiromﬂ M4-1oL RI-1 lr
ROAD WORK ENTER NOT - .
\ PASS - .
G20-2a R5-1 THe-3 cHe-3 :
0 - F
TYPE 111 :
BARRICADE :
£

i I R R R R R R R N N NN NN R RN R R RN RN RN N RN RN RN

[RNEEREREENEERNRERRE Y N

XXREEEERRERRRERM
ez

R R R R R TI

K
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=

W/ CHEVRONS
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+

ALTERNATE DRUMS

iy o

<omm
el

/20 0
L]
N PASS TYPE 111 ol
R5-1 s BARRICADE

j— o o J— —_ — — pr— R,
Sz '
FEEERAIIEELEIII RN Hayy,y wed I TRTRTAsRsaa 3ttt FEEETI IR EEREE LRI A0 13 1 R RRRERREREER A1 0110011130 R‘
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4" CONSTR. PAV. UARK,
(DBLE YEL. SOL.) (REMOV)

Cwe-3
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—
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DRUMS DRUMS
%
Al / g
. 1] / . .
Qe CONSTR ) PhedRx- P’gs / : :
.’ p ; :
Toof 5 Liner " athiovs ROAD RA=1 cHe-3 |/ o |
CLOSED / :
4* CONSTR, PAV. MARK. :
(DOTTED LINE) (REMOV) / :
TYPE 111 : .
BARRICADE ) / : :

TYPJCAL TRANSITION LENGTHS
AND
SUGGESTED MAXIMUM SPACING OF DEVICES

WMINTMUM DESIRABLE| SUGGESTED MAX. | MINIMUM
TAPER LENGTHS@@®|SPAC. OF DEVICE |SIGN sxPAcmc
:s%ngEEé) FORMULA |or b0 ke lorFoe ] TAPER | TANGENT | DISTANCE

30 150 | 165 | 180" | 30° | 60°-75' 120

35 L. !6‘3’ 205° | 225° | 245° | 35° | 70'-90° 160"

40 265 | 295' | 320° | 40’ | 80'-100° 240°

45 450" | 495' | 540° | 457 | 90°-110° 320°

50 500° | 550° | 600" | 50° |100°-125" 400’

55 Le¥S 550° | 605 | 660° | 55° [110°-140" 500°

60 600° | 660" | 720° | 60" |120'-150"] ® 600°

65 650° | 715° | 780" | 65' [130°-165‘| @ 700"

70 700° | 770° | 840°| 70° [140'-175'f @ 800"

() CORVEXTIONAL WORDS O.Y
@@ 1APER OGS HAYE BEKN ALMOED OFF,

CONSTRUCTION WARNING
SIGN SPACING

oo
POSTED

seeeD | S NS

MPH) (FEET)

30 OR LESS| 120

35 120

T 240

5 320

50 400

55 500

60 500

65 760

70 800
LEGEND

£7777) CONSTRUCTION AREA

[(==%"] oPEN TO TRAFFIC

g’ Texas Department of Transporiation

Houston District

BOULEVARD
CLOSURES

TCPTC 3050-96

FILE: DN: [ exs [ ow [ e
J© 1001 DIST |FED REG] PROJECT NO. SHEET
ToN -93-
U AT HOU| 6 RMC 6459-93-001 1
COUNTY CONTROL{ SECT| JOB | HIGHWAY
HARRIS, etc. | 6453 | 93 | 001 | 1-610,etc,

STD H-15
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>~'L‘q“§ Zinc die cast or See Detail F for Back plat Access B8 lat éccesi*mem
i i ack plate ack plate Compa
§3. Alum. or Galv. Metal alternate Pole Cap Compor tment
4 O+ Cap with min. of 3 30 ’
::S set screws %" dic Hook for YoV _‘_“/ lr /
Ef—\. hanging wire ‘ &47 /
O — I/ n
j N | /4 - Ifn I —
\688 © ;. - |/4" %-[ly"‘ - . \(%6 " A ‘ = \(
gs = e —L Al 47 } ¥ Yo"
253 & Clomp 2" dia Pole Vax Y@ MD-4 Siot % * &'} e 4
=3 ot 7 it
vl Ye Coupt ing Hoodnole fax Yo W b\ 1 See detoit Round Pole Polygonal Pole
= L
YT Lunmingire Arm ~ NPSL ’ 'f !
D-3=8] 5% MD-4
252 threads \| . g T @ DETA I L J
ogg Ta%;é TO Vex Y ——————
Lo x ou
o Tab ond
OO0
£c° DETAIL A Pole SECTION X-X slot Ring, %" x 2 2" ASTM A572 Gr 50
og+ (for pole with lumingire) — m— -
£ §3 P ! tnat POLE COUPL [NG DETA“- M Opening for access compartment shatll Back plate
526 3% dia Hook . —_— = = be no more than Y inch wider than Vor x A x 1°-6 Y
88l B Songing wire %gs gg;géélg Wela the access compartment itself. Greel atrip M-1020 or sheet A-569
o e
50 0 .
cao Zinc die cast See Detaii F for
WXL 2 1w
(=3 : " or Alum. or alternate Pole Cap 1%
8.8 AN "}Zf (%.Pf 3% Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13, E—
358 Y | T ~ Hondhole  With min, of hanging wire Blockburn TTC, MD-5 | 12 circuit 600 volt .
oo py 3 set screws - 3!’ approved 2qug|- compression Type HD terminal block
o0 [T ill accept 4-# (2 req’d)
o9 pRm—— %" Dia '
£ 8 . [ — Dig 2-#6 or 1-#4 max.
oL — Boit or
£o .
»E . Screw _ Yy #8-32
333 - %',S’“‘f@{} o= . See Detail A Yo" dia Y Split 1ockwasher, mtg. holes ~— Phil. Pon HD. scres, #8-32 x 1/"
88\8_ e —é— for regular [~ Maott =) = Yo" stainless for optional seif-tap Type "F", stainless steel
k,‘g& . Hondhole Fraome . Pole Cap & Nut =] 6 circuit N . dAreqd
gar %'x 2" Min. .%. \ Hex. nut, " L3NG ;?rm':nol 7
I ] . " - oc
:§§ stainless ?— —f)P
obo DETAIL B o s DETAIL C SECTION Y-Y
5= —— % dio Hook === * COPPER_GROUND V" clearance
E'éE e (If ILSN opplied) {optional) e ————— ™ hole for copper
11+ . . ®10-32 / .
+ X0 “ u See Detail G N See Detail G YA ground connector
o5 L of 4"x 6 for Handhole Weld (':,,Of 4"x for Handhole Weld {8 1y ¥ . (.;Q_W_O_R_ mtg. holes, ~
@ ne [.D. Handhole 6" I1.D. L_zﬁ._ Vit R for luminaire ™~
che : TTh \ Hondhole cover Handho | Handnole cover 4 double fuse 6"
2 readed Strop : al ole T < ow e
g0 % ““x 1" B Min 12g min. 12g min, R v’u ‘/—/2 dia block {see
« 9L + 3 N 3 3 o Bar for notes 3 & 4) \
SEF ) %" dia bolt %" dia bolt g ' hanging 4" x 6" hond
29% o Py F— or screw or screw - ...\\b wire ond e hole opening
395 N Hondhole Frome - Handhole Frome- ‘E J-Bol+t Tab and
ato S C R %" x 2 min R 3%" x 2 min \ attachment slot
mxo . Fixed mount arm for Fixed mount arm for L »
. ©® single mast arm singie mast arm 2 i
x e assemblies or first assemblies or first " dia PARTMENT
Lt 2
= o~ arm on dua! mast orm on duai mast a threaded ACCESS COM
< N /r ) arm assembl ies Q) arm assembl ies . coupl ing S
-l
3 o - 2 per .
b N N NOTES:
3 \ Ciamp-on arm for ~—~~—Claomp-on arm for ggr?]' mast ————— .
second arm on duql second arm on duc! / assemb ! 1. The cover shall be one piece formed from ABS plastic, shall be &
mast arm assembiies mast arm assemblies v v —— Y pear| gray color, and sha!l be suitable for exposure to harsh
- q/\_ Ea‘\-f? g\/\— Y _f? C'\‘ —? sunlight and extreme weather. Cover shall latch wifhf'rwo sc:;ew
2" dig threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create @
- \—/coupling - 2 per \/couplinq - 2 per SECT ION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
+ A dual mast orm dua! mast orm ] socket head screws with tamper proof feature.
= assembly assembly .
© DE A“. D DETAIL E DETA“— F 2. The pole manufocturer shall provide with each pole o separate kit
S o ominal e (for 19’ pole with ILSN consisting of: one cover with two latching assemblies, two terminal
M= (for 30" pole with lumingire (for 24 pole with ILSN sign . h e L strips (Marathon #985GP12CU or approved equail), four #8-32 x
~ sign ond no fuminaire)
:, and ILSN sign) and no luminaire) 1 V" self tapping type “F* stainless steel pan head screws, ond
B N "o one ground connector (Blockburn TTC, Burndy KC22J1?TI3, or .
o < Anchor | Bolt Bolt Base R R R=3" ~ = Itsco $SS-5). The traffic signa! contractor shall install the kit
N Bolt Hole LSIO::h Circle LDim-T A;?é,ﬁ’é;" o items in the field.
® Diameter|{Diometer| Length (Diometer X i o
- : : Dg +Y¢ 1 ole 3. The screw hole spacing on the enclosure back plate shall be for
1" 1 ¥ 3 Y, 17r 18" x 1t Yol 13,40 Boit Hole bt two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
: 2 z i Diaometer (8} g - terminal strip, and one Bussmonn #BM6032B fuse block.
m| Access " M « " " E o P
| compartment ——1 R4 2 4 19" [20" x 1 W] 13.5 ;s =5 4, Install one Bussmann ®BM60328, Littelfuse sLBO030M-2C, or
R “ “ B [} Ferraz-Shawmut #30352 fuse block for poies where lumingires are
2" 2 Ya 4" 21" 22" x 2 13.6° </ > to be installed.
2 |/4 u 2 |/2.. 5" 23" 24" x 2 l/4l- 13.7°
Slot ?’ Texas Department of Transportation
" " Adjustment
4" or 3g pole Ya Length Rodoe Trafflc Operations DivIslon
* % or 79 pole ¥ BASE PLATE PLAN
- MD-3 ot
N Ho:3 ot _— TRAFFIC SIGNAL
N ole
~| Prate > SUPPORT STRUCTURES
MD-3 ot
Xsl‘ or 7g @85'/. Min. penetration MAST ARM POLE DE TAILS
- pole
@60'/. Min. penetration
L 1 100% pemetration within MA-D- 1 2
See Detail H | @ gosgfwg;gcs:u’nferenhol
] ) © x0T August 1995 DN: WS [exs asy  Jows Fox B
REVISIONS CONT [SECT JOB HIGHWAY
POLE ELEVATION DETAIL H " 8459 (93 | ool 1610, etc.
e T ————d DIsST COUNTY SHEET NO.
[
ac o HARRIS, efc. 72
Te7




TABLE @
FOUNDATION SUMMARY 5
NOTES: LED SHAFT LENGTH
ign develops the AVG. NO DRIL i)
AAES3D21 TABLE ® A”°“°r+l?gr'fcg§§c?+y given under LOCATION %W FDN - (FEE "
-4638-BFA0-E204 CN foundat | : give o i T
DocuSign Envelope ID: 60268F04-A8AA-4638 FOUNDATIQECHBE%LT SESTEN FQUNDA&ON Foundation Design Lo IDENTIFICATION| BV |rype| £p forrres—Tse
N . the
254 RETNFORCING | EMBEDDED Pfléﬁ%))s”&ff 1 - DESIC TYPICAL APPLICATION ® Foundation Design Loods are fhe
62 L v ETROM BOL R | lowable mome
&5 STEEL TER| ANCHOR | o ANCHOR MBHENT[SHEA o fructure.
co D ONE PENETROME . CIR A base of the s
« O+ FDN DRILLE TEXAS C Ft BOLT (kS1) TYPE K-+ | Kips o the
638= HAF T PIRAL N blows/ DIA le, pedestal moun 1 rately
TYPE | S VERT S 20 DIA Pedestal pole, i be [isted sepa
rLE DIA & PITCH[ 7o 15 1 (@ Foundations may € imitarity
gt ] BARS oy 10 control ler. 3 Table) rding to similg
££8 " 36 |12 Y (see Selection Ta or grouped 4cco tities are
S « 4.5 a m assembly. (s Y d type. Quantiti
[ " 7 5.3 3 IMast ari T Table) f location an pe. tion only.
N . #2 ot 12 5. - p 87 Selection Table o r's informati
‘gsf?g 24-A 24 4- %5 Py 1.3 10.3 8.0 1 55 L 2 5 Mgsf g;gigsggﬁlz}fésgs without luminaire. for the Contracto ot o Gepsn
o " - : “ ‘s T ings
83 30-A 30 8- #9 |#3 gt 4 1 % | ss 19 2 131 2 assembly. (see Seiection Table) @ Field Penetrometer ;ecg;?gef oy be
Za | 13,2 12.0 9. Mast arm thaon 30' & strain f approximately 3 1o
e ® " 10~ #9| %3 ot 6 . Strain pole taller (o] just shaft lengths.
ot 36-A 36 55 | 21" | 2 190 T |pole with mast arm used to adjus o
:23 2" i Table) the Dritle
<Co .6 10.4 e Selection . ountered, th
358 36-8 367 |12-#9\w3 ot 7] 15.2 | 13 5 [ 23" 2 271 2 [Wos: orm cocenoly: e © A SN et sl A r’nlE'mun of two
° - " ! . .
Ei'fg #9[#3 ot 6" 17.4 15.6 1.9 2 /1 > diameters into solid rocl
- N . . : e
Pes 42-A a2 14 Decimal lengths in Design Togggror
‘;‘”,‘? @ to allow inferpcl:lo?ogo:‘;gg ?o megrest
i TANDARD MAST Traffic Signal Pole Bo0t Tor entry_info Summory Table.
B 0o
g8¢e ELECTION TABLE FOR S CFt)
e FOUNDAT ION ILSN SUPPORT ASSEMBL IES T —
) ARM PLUS FDN 30-A FDN 36-A FDN 36-8 ANCHOR BOLT & TEMPLATE SI
Pl - BOLT | po R
2.8 . 48’ £ BOLT 1@ BoLT| TOP |BOTTOM
$u8 TH 32 £ AD | CIRCLE
85< SINGLE ARM LENG DIA TH | THREAD | THRE B E——
28 P 24" X 24" g IN. | LENG - — | 12%" | 1%" | 5%
lv§8 na 28° X 28° 32 - Ya? 28, 2 4" 17" 10" T
£+ X m . _an - -
+= 0Oy tad W . 8’ 32 + 1 |/ 3 4 - - |/ 7 %
6 aa ARM 32' X2 . “« 2 - T 19 /
v UM DOUBLE ‘ 4 " Tty 4% - n
Eii’-’ Za t’éﬁé?“ COMBINATIONS 36 :: ;:’ g 1 ¥, 3 ;O ;’“ v 21" 12 s 8 Y2
238 =2 40° 2" 4'-3" " Yau| 9 Ya"
o = " . ‘ m Vw 3 13 74
Egé 9= 44" X 28 44” X 36 ® 2" | 4 -9 9 5/ 2
2 44° - - :
8 36’ - i imensions given,
o L - Min dime table.
:gg = | MAX SINGLE ARM LENGTH 24" X 24- 5 @ longer bolts are accep RIS
29% 3 - ; _ DRILLED SH
. 28° X 28 TOTAL
©voo =0 "
nul 7 'X 32
8o ag IMUM DOUBLE ARM 32" x 24 ;: 36 Use °Ve’$ﬁ?r§ ;g::geover
coL il MAX B the top ! . H
9§§ | LENGTH COMBINATIONS A0 oA 40° X 36 embedded sth'l'.‘l of soil. Condui t GENERAL NOTES o 1994 AASHTO Stondard
:N? =2 44' x 36° Ignore the top ‘ . Design C?nforrpgr Structural Supports for
28% ox Steel Template ‘< 5 Specifications Luminaires ond Traffic
582 = with holes Y " greater Hfgh“’cl’y Sr"gn?r'werim revisions thereto.
585 It diometer Signals o
- 3:$3 . than bo to Item 440,
: i . I conform
gy EXAMPLE: ign wind speed, foundation . .. oo o iral inforcing steel shal
2 design wi ! aire Spi Rein C "
guo ngtAaggghsupDOST up fo a 32° arm with km'?ofpfioncl) - "Reinforcing Steel™.
0eb m up to 28’ ond anchor bolts 1o~ .
Lomom another ar [ L B ical hatl! be Class
s ind speed, foundation rebar cage, Txg 3 gerhCG Concrete sha +s shall be
. H si ars d nuts "
. 2. For 100mph design wit le 36° mast arm. locations u er for anchor bolts an . to 2
& 36-A can support a single +o be O oar “gegggﬁiccl Bolt Circle T?Fgﬂgf cut threads of 8UN se"‘;egi‘;gs_ Bolts
2 Sway Cable Anchor bolts riented Junper; rs shall be UL ; Dicmeter rolie ter or UNC series for a 2B fit tolerances.
< Va" thk, min. ° Y approximately o in connectol rete | in diome hall have Class 2A and alvanizing.
3 é‘irculo'r Steel = so that fwo oowsscgg Listed for conc and nuts 3 nuts shall be tapped after g
z Top Templote Heavy Hex g ;’?nsi?goggom the Sp encasement. TOP VIEW Galvanize lorger than 1° in d;ome»r?rr‘
3 Nut (Typ) =z re : e e bolts that are . "medium-streng
3 hers () u " of Anchor " teel” or "me Y
a 2 Fiat Was b a" to Yo to "alloy ste . Anchor
E:L; per Anener Boit iy bolt sgqngosgoll % ;??cll|s$ggfgrger Item 449, *ggcggriggyzhc” conform
= ~ project a [ t+ ore 1" in diameter the top end
; - STRAIN POLE = concrete b ES'Z?T&hgsa. Galvanize a m:tlﬂ;mon“cggr bolts unless
FINIR WIS 4 TYPICAL = S thread length pius 6" for Gshers and exposed nuts
2 1 ASSEMBLY = Circular Steel 1C therwise noted. Exposed wclvonizing shall be in
R - CIMEPEIS B ISR o aivanized. All ga (et
E d e e T e e R Temp'cfer ) © shall be g with Item 445, Galvanizing
2 8 (Temporory S accerdance dded nuts need not be qolvonizgg.
As 7 B8 0 z i » tes and embedde en erecting N
o £ N el Bhee ‘\.{ it (See Layout o~ b Lu;??gége and tighten cncrjgrr] ?%;542’2' “aAnchor Bolts".
Y18 Yol o BN e 4N Fixeq 4 Conduit (See_ AL A )
K] colt Type 1 c m Len rm eng+ Sheets for diometer. structu
a" S|z 151 F—1ype 2 Lomp AT h Orient gs directed by P i
518 LEI- | c | the Engineer. 1 or 2 ) = e
2| ':‘Z © R=c—] 1K Thickness = ILSN ; reauired) @1 /ﬂég?t’:o & tatlon
g2 5,9 3 g1 d/4 (inch) min. Supporting Luminaire = | b cular 5:‘; T m’md Tfa]ﬁm‘
< > 1a Arm Arm (optional) B E= r—g;rg' =l exas Trafflc Gperatlons Divislon
—_y + Vertical Bars (See‘ et e + +~|0
S - 1 S| Design Table for size 1o remplate &=
i - £ix
1 %" Min 2 Sides \ @ & number). : AL AL
Bottom Template (Tye? ' Io = = 5 E TRAFF lC SIGN
H lor Steel Bo c o
Ec‘)r;?:-l bo-r*ror:) template o <] x o POLE FOUNDAT ION
24- c . a Ole
for FDN HOOKED ANCHOR NUT ANCHOR 5 ip'rgl‘ .3|;1|hgiu:ﬁrns ) 38 ‘ 2
p A < M
(TYPE 2) = bortom. (See Design A 2 -FD-
(TYPE 1) BLY % Table for size & pitch) i TS D
[ ANCHOR BOL T ASSEM ] orilled A — Ic“ o 10‘" UAO/E ch..usvn‘EB
L === n Shaoft Dia ©7TxDOT August 1995 T o HIGHWAY
- - " . rest - REVISIONS 1610, efo.
- : Vertical bars may e % ti5s |93 01 )
’ i $F matarial ie firmenovgn _ELEVATION g oo Bt o
@ if mmerlctlnet'ws —-*___—D_E—TA ILS Wou HARRIS, etc. 73
hogonal - to do so Wl
@ o ®orient anchor bo::lsd?:;cg?on ‘o TYPICAL MAST ARM T e YD acea. FOUNDATION o
=] with the faxisd arm girection EMBLY
<= ensure that wgeod Load. ASS 128 |
g%’ tension under e
=
==
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

MATERIALS

ASTM A27 Gr.65-35 or A148 Gr.80-50,
A576 Gr.1021 (3, or A36 (Arm only)

\0' (+2°,-0%) . ASTM AS3 Gr.B, AS01, A1008
Arm Pipes HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @

9’-6"£1" (10’ Nominal Arm Length) Pote or Arm Simplex

7°-6"t1" (8" Nominal Arm Length)

0° (+2°,-0°)
L e e

.~

f
g+ |min. straigh® Arm Strut Piotes(@ |ASTM A36, A572 Gr.50 @), or A588

Min. straight
[ length

No warranty of ony

tength Misc. ASTM designations as noted

Removabie plastic or

Removable plastic or Strut B ¥ "x 2" Min.
galvanized metal cap

galvanized metal caop
2" SCH 40 Pipe
2 %" o.0.

Strut B ¥ "x 2°
Min.

2" SCH 40 Pipe

2 %" 0.D.
Dimensional limits are given to show acceptable

2°-3"% /" Min. ] variation in design. Ail of a Fabricator’s production
37 -0t Y, Mox.'() of a particulor orm length shall have the same
dimensions within specified tolerances.

Strut

57 -guE]"

O]

5 -grEyn

C)Any of the moterials listed for plates may be used
where the drawings do not specify a particular ASTM
designation,

assumes no responsibiiity for the conver-

ineering Practice Act",

Simplex fitting

T
€ Bolt Holes

€ Bolt Holes

sion of this stondard to other formats or for incorrect results or domages resulting from its use
t_gwop 12"
L 6" AL
[J/,—————Tr—‘Simplex fitting
h

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

TxDl

1 %" 0.D.
C)ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may

have higher yield strengths but shall not have less
elongation than the grade indicated.

1 %" 0.D.

1 /2" SCH 40 Pipe ]
+1
3

LA-1

GENERAL NOTES:
Design conforms +to 1994 AASHTO Stondard

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM
DIRECT ATTACHMENT  toetogtiots (omsiiiesy 12002 fovars

€ Y% Dio. A307 Bolts ¢ 2" Dia. A307 Boits ! L LT f S
" . o . ond Interim Revisions thereto. Design Wind
i at 4 c—cj each side 2 ot 5" ¢c-¢ each side DETA I L Speed equals 90 mph plus a 1.3 gust factor.
boits & lock 4 bolts & 4 lock Arms ore designed to support a 60 ib. lumingire
washers per clomp washers per clamp having aon effective projected orea (octual area
times drag coefficient) of 1.6 sq. ft.

Materials and faobrication shall be in
accordonce with Item 686, “"Traffic Signal Pole
Ty Assemblies (Steel)" and with the details,
¢ : ] 1 I dimensions, ond weld procedures shown
- ! herein., Weld references call for preapproved
e weld procedures which the Fabricator must
& B = S = 1 € 4" Dig. Holes- 5" Approx. obtain prior to fobrication. In the absense of
13NC Tapped /. . specified Fabricaton tolerances, dimensions
Threads /a 4 sha!l be within the tolerances generally
obtainable in normal fabrication practice.

§ 1
X (5\.- i i jﬁ;;‘l”=
/2" Dia. x 1Y% 2" Dia. x 1%;" e Unless otherwise noted, all parts shall be

A325 Bolf . A325 Bol+ galvanized ofter fabrication in accordonce with
(2 per fitting) (2 per fitting) / —/ J' Item 445, “Galvanizing".

y TxDOT for ony purpose whotsoever.

'-.ivz.-

| RS |/2n

LW

Z

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

kind is mode b

s
ol

Clomp > " Clomp
R Ys" x 6" ) f R 3g x 7"
A572 GR 50 A3e Field cut

hote in
A- -
LA-2 7 A Ve LA-2 pole

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.?2
(HALF_SECTION) (HALF_SECTION)

DISCLAIMER:

]1 %

Appox.

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

Field cut X
hole in - ETSOTh z

pole ™~ @IM i‘
Lock Washer ' Lock Washer

(2 per fitting) (2 per fitting)
Arm Simplex Arm Simplex

gn

Each pole simpiex fitting shal! be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers

shall be secured to the pole with the other
2" Dia. Approx hardware items called for in the plons. When
LA-3 Pole Simplex Pole Simplex * " clomp ottachment is specified, the Fabricator
Y LA-3 % S D}o. A307 Bolts Clamp shall ship the clomp assembly securely attached
" i - " e- i i lans.
€ 5" Dio. A325 Bolts % V6" at 4 Y4" c-c each side POLE SIMPLEX DETAIL to the pole at the location shown on the plans

2 bolts & 2 lock 4 bolts & 4 |ock f 1 i thout
washers per clomp washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, Che Fobricotor shail Shib one Upper and
5 A one lower clamp assembly together in a single
PPrOX. package, including all nuts ond washers
.. 1
3 Y
4 |

%" required for the claomps ond simplex fittings.
Yo" Dia. x 1 Yo" mox
A325 Bolt

(2 per fitting)

o Dia. x 1 V5"
A325 Bolt
(2 per fitting)

%"i'/z"
4
1“:y2"

///f—l %" Dia. Approx.

R

Texas Department of Transportation
Traffic Operations Divislon

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

. J . 1 — ARM DETAILS
: ‘ 0 LUM-A-12

1 %
1"

Lip
removed

Yo" Dic._x_V: : =

Sch 80 ¢ \&Q A =

Pipe == -
i . Lock Washer

(2 per fitting)

Arm Simplex

Lock Washer
(2 per fitting)

Arm Simplex

5 Yo" Approx.

Clam ——k Clomp
R %6‘?‘ x §" , ’ B 3" x 6"
AS572 GR 50 - . AT15 GR 50

LA-2 LA-2

Poie Simplex
Clamp

Pole Simplex Vo

I T T T T R R R R

CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING . %"
@TxDOT August 1995 DN: LEH [cnz Jsy [ow: [Rad [cx: Te8

DETAIL NO. 3 DETAIL NO. A4

(HALF_SECTION) (HALF_SECTION) SECTON A-A SECTON B-B ARM SIMPLEX DETAIL in s3] oo | 160, et

oISy COUNTY SHEET NO.

HOU HARRIS, etc. 74

DATE:
FILE:

28]




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

Pl
c .
o * Remove portion of .
« 1ip on lower mast OTHER MATERIALS:
o arm clomps .
> { 1. Pole simpiex shall be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM A576 must be
€ suitable for forging ond also meet minimum tensile of 65ksi, minimum yield of 35ksi, and a
o minimum elongation of 22 percent in 2 inches.
.
3 ] | 2. Welded +abs ond backploates shall be ASTM A-36 steel or better.
o I [
= T . l [’ . II“ 3. Nylon insert locknuts shall conform to ASTM A563.
3/8" I ;/2 "

GENERAL NOTES:

1. Materials ond fabrication shall be in cccordonce with Standard Sheet "MA-C" ond with

T assumes no responsibility for the conver-

POLE SIMPLEX DETAILS

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

.
[+
«
[
[3]
S R N I S the details, dimensions, and weld procedures shown herein. Weid references call for
o ¢ '2" @ holes Y " %" preapproved weld procedures which the Fabricator must obtain prior to fabrication.
& 13NC +apped | In the absence of specified fabrication tolerances, dimensions shall be within the
2 threads / \ . / \ T toleronces generally obtainable in normal fabrication practice.
8 = l = 2. All parts shall be galvanized after fabrication in accordance with [tem 445, “Gglvonizing".
¢ T / : \ 1% The throat of the Simplex shall be made free of all rough or sharp edges resulting from the
ég | | galvanizing process.
- !
12 X N
o T C) | 1L i <> 3. Each simpiex fitting shall be supp!ied with 2 ASTM A325 polts, Yein. X 1‘/2:_n. and
£ 2 lock washers. The boits and lock washers shall be secured to the clamp with the other
2 : ! Approx. I hardware items. The Fabricator shall ship clamp assembly together in a single package,
: *Smooth 1ip ! I I 5" Approx. including all bolts, nuts, and washers required for the clamp and simplex fitting.
[
£ \ ! N I 4. Design conforms to 1994 AASHTO "Standard Specifications for Sfrucfuqc! Supports .
> \ I i I 1 / for Highway Signs, Lumingires, ond Traffic Signals” and interim revisions thereto. Design
a k i I ] } wind Speed quols 80 mph plus o 1.‘3 gust factor. Clomps ore_desngned to support a 60 ib.
2 C luminaire having an effective projected orea (actual arec times drag coefficient) of
§ \'l 1.6 sq.ft.,12 ft. moximum arm length.
[
é ' 5. Each assembly shall consist of one upper piece simplex fitting having a smooth 1ip and one
@ I lower piece simplex fitting with the 1ip removed.
'; 4" 6. Approximately 2 in. diameter hole in upper mast arm clomp.
5 5" Approx.
hod
Cc
o
S
[
=
£
-
«
[«]
o
[}
3
o
L
-

kind is made by TxDOT for ony purpose whatsoever.

DISCLAIMER

Ciomp ¢ 4" x &"
A572 GR50 or
3g x 7" A36

¢ 2" dia x 6" (6 ea,) A307 bolts
2 @ 4" c-c each section

for A572 Gr50

(5" cc for A36)

(2 nuts, 3 washers, one
fock washer per bolt)

12" clomp

For 8.9 - 12 inch diameter Signal Poles
(Two req’d for each mast arm)

PROJECTION

i;ﬁf7amsawwMva7hmwmem

Traffic Operations Division

CLAMP ON

LA-3 FITTING ASSEMBLY FOR
(Typ. both Pilate gqusset,
gugge*s) \ ; ggggdﬂs, LUM l NA I RE MAST ARM
CFA-12
CLAMP DETAIL v LA-2 DR e
oo o 6453 | 93| 00l 1-610, efc,
TS5




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

Nomina! Arm Length - Lg (50’ TO 65°)

|
/se
Dy

e

"Tenon Detaili”

/— See "Slip Joint Detail™

¢ Pole -
Hondhole

Nominal Arm Length - Le (44" Mox)

See Sheet 2 of 5
Detail D, E, ”

F or G
®@

See "Tenon Detaill”

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals and Interim Specifications thereto.
Design Wind Speed caon be either 100 mph or 80 mph plus a 1.3 gust factor. If clomp-on
+raffic signal is required, designs are based on on arm included angle of 90 degrees
or more. Angles of iess than approximately 75 degrees will require a special design.

Poles are designed to support one 8'-0" luminaire arm, two 9°-0" internally lighted
street nome (ILSN) signs and two troffic signal arms with [imited length combinations.

T assumes no responsibility for the conver-

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

1°-6" Each arm with its related attachment is shown below
Mast orm .
Bt 1 -up box oot Ton- Arm Equivalent DL (&) | w. EPA®D®
Note: The arm sha!l be fabricated straight with connection- iegfsgeef Note: The arm shall be fabricoted 8’ Luminaire Arm| Luminaire 60 Ibs 1.6 sq ft
the unload rise measured as shown. See Sheet W!::“_g go og"fggeg*er ggdé‘;s g’ ILSN Arm Sign 85 Ibs 11.5 sq ft
3 0f 5 withi ase
Min. Radius to produce the unioaded rise 50’ to 65° Signal Loods
! measured as shown. Fixed Mount Arm 310 1Ibs 52 sq ff
Up to 44’ Signal Loads
Clamp~-on Arm 180 Ibs 32.4 sq ft

FIXED MOUNT TRAFFIC SIGNAL ARM

@See Sheet 3 of 5 for Arm Rise

CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED)

@See Sheet 4 of 5 for Arm Rise

@Equivclen+ dead load plus horizontal wind load applied at fthe end of orm except
ILSN arm, which applied 4.5' from the centeriine of the pole.

TxDi

governed by the “Texas Engineerinq Proctice Act". No worronty of ony

o

o A

and Ciaomp-on Arm Details . . . .. . -

§ Luminaire Arm - P 0 ! @Effecfnve projected area (actua! area times drog coefficient) for the appl icagtion

g See Sheet "Lum-A" ~ of horizontal wind load.

L

* §ge*sr}?ez 2 of 5 Except as noted in Sheet 1 thru 5 of 5, other details not covered shall refer to

H etal St+andard Sheet "MA-D* for pole details, "LUM-A" for luminaire arm and connection

8 details, “SNS" for internally Iighted street name sign details, and "TS-FD" for anchor

5 5 - bolt and foundation details.

(% 30 g

> . See & Fabricotion shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
b ILSN Arm Connection - See Sheet 4 of 5 Nom :‘«gm) Lgth¥ ghgi*s 5 ILSN Arm Connection - See Sheet 4 of 5 (Steel)" ond with the details, dimensions, ond weld procedures shown herein.

L Nomina! A - : . T : . - Weld references call for preapproved weld procedures which the Fabricotor must .
ve oming rm Length Le ] gegsné o [-— TEGFF] SNO‘“'TO)\ Arm Length Le obtain prior to fabricotion. Material, fabrication tolerances, and shipping practices
8. A A A See £ s;g Ai.-'>gveI ggo“rm shall also meet the requirements of this sheet and Item 686, "Traffic Signail Pole
§§ 3’ -0!Bracket 3’ -0fBracket 3’ -0fBrocket 3'-0 SQSSU . : ' * g Bracket |37 -0 Assemblies (Steel)”.

:: EL Paso st 3l & Uniess otherwise noted, all parts shall be galvanized in accordaonce with
28 e = — = ! I+em 445, “Galvanizing" after fabrication.
+e ~ ] - - -
"'é b4 (:*DX \—Troffic Signal ] 2. 2 s} Deviations from the details and dimensions shown herein require submission of shop
° Lolx Arm See Above =l Q= ) : b drawings in occordance with the Item 441, "Steel Structures”. Alternate designs
ot 5 |2 Detail : BB : Weather Head 5 |e are not acceptable.
55 Z e ! 213 % = Y (Supp! ied = |©
2c ?S © . @ % b 2 . by others) bg @ Instaliotion of damping plote for the long mast arm is not recommended.
(=" ! - . - ¢ | = K —

az|E ® Threaded Coupling for l 2 . -1 § | aZz|Z Provision of the bracket assembly used to support the traffic signal heads shall be
& Teo|2 €GB Connector - ~ hl = —~o| @ under the direction of the Engineer for approval.
g ch|E See “ARM COUPLING DETAIL" | § | cl|£
= s~|© Sheet 4 of 5 | z o =~| 0
= PR 2 N : == @

=3
2 N g See Sheet "MA-D" &l ! 2 |l K
@ © g oy s ' w T

= Crown of Road N Crown of Road 2

[ — S
NN NS S S SN

MY AWVAY RN VAR

/)}\ AONSZANLAR y)\y
Foundation A\ 3 K\
See Sheet A\ /}x\\y/\ A\% F dation Design also conforms to NCHRP Report 412 for
30f5 @ Lo S°U”Sg '2 fatigue resistance except that there aore no
18'-0" w/0 clamp-on arm L¢ 3€ef See stiffeners at the base piate. TxDOT is conducting
18'-9" w/ clamp-on arm Lc °© tests to determine if stiffeners at the base
AT N T p!c;e will ordwi i ldr_wo’r resul:hin opf}Tm .
per formance; depending upon the results o
LI-'—'L—____V____.—!-—O-— W M the tests, anles may need a retrofit to ensure
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.
TABLE OF DIMENSIONS "A"
Arm Length 24" | 28" | 32' | 36" | 40° | 44' | 50’ | 55’ | 60’ | 65"
Arm Type LI 10° 117 )12’ 13
Arm Type ITI 10’ e 12 .239" thickness is permissible
Arm Type IV 12° 112" [ 12 [ 12 for Tip Section
. Min Lap
6 ~0" (Min)~17' ~0" (Max)
' e squals 1.5 ?’ Texas Department of Transportation
2 sen 20" £ o Traffic Operations Divislon
40 pipe
' End Plate 3/8 " thick min. :.'7" ) . TRAFF IC SIGNAL
6" shape to motch arm . [ SUPPORT STRUCTURES
Note: A slip joint is 4 - " B
Del,’missible for arms 1- SZI-" D?éo 22:35A§'8§' bolt. LONG MAST ARM ASSEMBLY
?gngggd greater in Tack weld nut to thread (50 TO 65 FT)
. j A . >
shall be made in the D Ry Somagea (80 AND 100 MPH WIND ZONE)
e hinsen” " glyonizing,In ecerdence . LMA(1)-12
disassembled. with [tem 445, "Galvanizing”. Sheet 1 of 5
© TxD0T July 2000 ONt JSY ]cxz ARC lmu 66 ‘CK! Jsy
REVISIONS CONT |sECT JOB HIGHWAY
o TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) - 5459] 93] 001 1-610,etc.
: d oisy COUNTY SHEET NO.
S HOU HARRIS, etc. 16
131A
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S S

(If ILSN applied)

%" dia Hook 85% Min,

Penetration

SECTION Y-Y COPPER GROUND

%" dia Hook

DETAIL J SECTION B-B -

1 Q
58 Tab and MATERIALS
5%, siot Ring, %" x 2 2"
5ot A-36 MOD 50 Round Shafts or | ASTM AS95 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
»2E . . “ s opa Back plate Poiygonal Shoftg(7] A1011 HSLAS Gr.50 Class 2, A572 Gr.S50
EEL Zinc die cast or See "Detail F" for Vo' x 45" x 1°-6 %" or A1O1T SS Cr. 50
Pt Alum. or Golv. Metal D alternate Pole Cap \ / steel strip M-1020 or
58¢ Cap with min. of 3 30 . ) sheet A-569 Plates (D) ASTM A36, A588, or A572 Gr.50
E set screws %" dia Hook for V® MD-5 ‘\I e = o rown
or = hanging wire ___.t_‘ I 8 Connection Bolts | ASTM A325, or A449 except where note
=23 - Pole MD-4 12 circuit 600 volt Pin Bolts ASTM A325
B H . ~— ** compression Type HD
beu b __;}:" Handhote ax Vs terminal block X ASTM AS53 Gr.B, AS501,
<58 — Frome 832 | (2 req’d) Pice® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
'Y -
88 ¢ Ciamp . N mtg. holes ™ Phil. Pan HD. screws N .
535 L. / ] Ye R for_opffonm #8-32 x 1 Y ' Misc. Hardware gsl;gn;}gsgdsfeel or stainless steel
525 Luminaire Arm . ©f ##+ B5% Min, 6 circuit N self-tap Type “F",
L£co = Penetration terminal R 27" stainiess steel
E’wz OL/ block (4 req’d) @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
e 5?) DETAIL H #10-32 . - BP or A1011 SS may have higher yieid strengths but shail not have
gse DETAIL A e mtg. holes 2 e o less elongation than the grade indicated.
2 4. i for luminai " clearance - .
g§§ g (for pole with luminaire) dgz,,,:‘“;ﬂ‘s’;re h%;e for copper ASTM A1011 SS Gr.50 shall also have o minimum eiongation of
“XE block {see / ground connector 18 percent in 8 inches or 23 percent in 2 inches. Material
8.8 Zi i t or notes 3 & 4) ~ thickness in excess of those stipulated under A1011 SS
2.8 inc die cost ol S~ A e :
55 3%" dia Hook Jhreaded Strap  piym, or Galv. Metal 6" will be acceptable providing fhe material meets all other
Tey for hanging wire 3({‘1. p); 1" B Min cop with min, of 3 See Detail "F" for A1011 SS requirements and the requirements of this item.
098 b set screws alternate Pole Cap |1 \
22 Tab and " "
T2s : € of 4"x6" 1.D. slot . 4" x 6" hond
250 N v}: Handho! %*“ dia Hook for 4 hole opening
T % l/ — c oe hanging wire

—_ - i wi
o8 R e Burndy #KC22J12T13
°5’§§ o %" dig bolt Blackburn T1C, 4
gar == or serew = ACCESS COMPARTMENT - g° aporoved equal.
B ad 4 1-X4 allBiii 1h LS : N

o2 . : Clomp-on arm ) Access 2-86 or 1-84 max.
ELES - g for ILSN. T D19.5 or D20.25 Back plate  compartment
o8¢ § RN See Sheet 3 of 5 © | N Na Split lockwasher, '
] . 8 See “Detail A" =5~ 2" stainless Slot % " }e— see Detail 4
9= L4 dio =]
883 W= fore tan' o g-Bolt  Va'yT - (L] 1 Y
w2 ole Cap & Nut — e * E=T L Hex. nut, %" - 13NC PN MD-4
222 DETAIL B DETAIL C / stainiess rop " aia
E%-"—’ g T X ¥ ¥ out % Ve
u-gl:
oE+
§-‘3"6
285
Exw
&
Lt
=
«{
-
[¥)
a
a

(optional) (optional)
. CONNECTOR Opening for access compartment shall be no more than
Fixed + Fixed mount arm 7 - L= Ve inch wider than the access compartment itself.
1xed mount arm If. . 1/ a e 4o Yot
Yo | R % | See Detail H for /" tofor ] " R KTt ;r—'/ﬂ 3
= € of 4 See Detail H for Handhole Weld : o , Vot ai
o 6"01 b x . Handhole Weld ) o —"'/—ézor dfloc’x_ . o L4t flo?'
. Handhole R \‘.j Hondhole cover 7 Hondhote cover K ° hanging N I honging ACCESS COMPARTMENT NOTES:
o 12g min. ' t2g min, - k wire and —- wire and 1. The cover shall be one piece formed from ABS plastic, shall be a peaorl
N : 3 4t [ w4 0 J-Bolt ‘i J-Bolt gray color, and shall be suitoble for exposure to harsh sunlight and .
2 =| 7" dia bolt %" dia boit . ‘ attachment - attachment extreme weather. Cover shall latch with fwo screw latches and shall fit
z (-\ = or screw == or screw - (“ =1 L =1, tightiy to the enclosure ring to create a rainproof seal. Latch screws
= ™ Handhole Frame- A Handhole Frome- “ | ) | shall be 1/4-20 stainless flat socket head screws with tamper proof
- ! R3%" x 2 min, q R %" x 2 min, — : : feature.
* N - 2 ' M4 ' Va
: € of 4"x ! " | 2. The pole manufacturer shall provide with each pole a separate kit
< 6" I.D. © o consisting of: one cover with two latching assemblies, two terminal
e Hondhole Clomp-on arm - i strips (Marathon #985GP12CU or approved equal), four #8-32 x 1 Y4
m Clamp-on arm . Bott £ . P l self topping type "F" stainless steel pan head screws, and one ground
Bo ocgiof - connector (Blackburn TTC, Burndy KC22J12T13, or Iisco SSS-‘.}). .
: _ I ase Pia e_/é 1 ' The traffic signa! contractor shall install the kit items in the field.
+ T " . " ' .
: 2% dia threaded 2" dia threaded 3. The screw hole spacing on the enclosure back plate shall be for
o T 15n ':eg o coupling - 2 per \_Jo Bottom of \b t+wo Morathon #985GP12 terminal strips, one Marathon #985GPO6CU
o 383‘,’ ,;,Ggf Ormpe g:gémg‘?y orm Base Plate terminal strip, ond one Bussmann #BM6032B fuse block.
o H
-l M ossembly DETAIL E DETAIL G 4. Install one Bussmann #BMB032B, Littelfuse ®L60030M-2C, or
= P — . , R Ferraz-Shawmut fuse block for poles where luminaires are
© (for 30’ pole with luminagire (for 24' pole with ILSN sign and no (for 20.25° pole with no ILSN (for 19.5' pole with no ILSN *g bgziis*m led.30352 P

1

sign and no luminagire,

and ILSN sigm) luminaire, single or dual mast arm) sign ond no luminaire,
single mast arm)

% g ducal mast arm)

permissible 2nd

longitudinal seam weld, _,
R=3"%1" MD-2 ) 180* opposite to st
'Ya seam weld g
) Access / Texas Department of Transportation
;? Compar tment € rixed l Traffic Operations Dlviston
. Mount A
: |2 Ay fe 2 2 aio TRAFFIC_SIGNAL
. * dia reade
B Y MD-3 - | — 27" Bolt 45° *hreéqed Co:géing SUPPORT ST RUC TURE S
:{" f [ Circle ?°‘2‘°p;?° threads LONG MAST ARM ASSEMBLY
ol | _— dual’ most (50 TO 65 FT)
S LY . assembly Pole (80 AND 100 MPH WIND ZONE)
2%.- % 5./2.. o Clamp-on A(Z) —12
| " e fem POLE_COUPLING DETAIL Snest 2 of 5 LM
pole dicmeter 21" _‘,,Mm o ———————— O Joly 200 o [ Jon vee o
. - . . . ° ° - REVISIONS CONT |SECT JoB HIGHWAY
Bottom of BASE PLATE @ Longitudinal seam weld must be oriented within 80°* (45° rotation 2001 -
- P h side) ol the f d nt orm. 60%Z min penetration required 112 6459 | 93 001 1-610, etc.
Wy Bose Plate POLE ELEVAT ION ?gg‘/. pénefrof?gg wishi‘;xg“ r:;?Ucirc:unrf‘eren'ri<lsl base welé. ' ! pist couNTY SHEET NO.
3c HOU HARRIS, etc. 17
1318
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1@
253 . Fixed ROUND POLES(13)
82: Weld other side to . . . Mount ) o D 5 e} Foundation
O+ Side Gusset Plate s _ Provide Detail shown in Arm LF B Dig.5 Dz0.25 24 30 @ Type
0O 7 1+ l SECTION F-F or equivalent s " " - n >
Fay) z . . % . .. ft. in. in. in. in. in.
2es x| 2 optional drainage holes % [ b . ) 100% complete joint Tt
\S_L"' ¥4 Dia inside box = l /) 78 A ,— Top Gusset Plate & Ya PL ?enefgo:ri‘on.gelc zgy 22 21.0 18. 2 17.6 | 16.8 L3125 48-A
too \ 2 . rom both sides. f
o Arm . ! R N Ye
:Z“_‘ Stiffener H;?!?; | 3w \' B =
253 - iffener | —~%" dia Hook 2 \ —— Foxed ROUND ARMS (13)
=Bl — = o TN % /r toptional) o J 4° Min ArLe | Ly D1 Dz [(12thk .
Gew i WEr=\— - ] _l____% - ft it i i i Rise
ICco Arm Mounting Plote ———= 1 ¢ . - Ve . . in. in. in,
GO | —T- Reinf € Box 4 Y Y
852 i . ‘ i Stiffener : 50 49 18.5 1.7 | .3125 | 3'-3
T8 © . Pole Mounting Plate ~a 1" Radius Slot AN 55 54 18.5 | 11.0 | .3125 | 3'- 1"
Sos N ' T T—— T (/4"‘b§;<? sides) | /ﬁ\ v~ REINFORCING STIFFENER 60 59 8.5 | 0.3 [ L3125 [ 3ot
T G Mast Arm 1R T hole in P le@ V; ) Only 4" leng‘rr'\ at tip of A:Arm Stiffener requires a5 54 8.5 5.6 ~3125 YO
gg: ! /9—7—<°Typ o a compiete joint penetration weld. Smooth weld : :
Taa | 25' % ] 274" 2 radius to connect Stiffener. Only a fillet weld
g©vo ‘§'_ =] [ - : B ¥ I (mn is required for the remaining weld length. De = Pole Base 0.0.
L 2 2" Dia T@" =P T :\‘_ - T 71 Dio.s = Pole Top 0.D. with no Luminaire
>0 hole in PL ] H + - _ nyn and no ILSN (single most arm)
&x¢ j / g:de Gusse w %" Plate DETA“— K Dzo0.25= Pole Top 0.D. with no Lumingire
= kN ate
2.8 \WY. by . and no ILSN (dug! most arm)
x4 C y ~ D24 = Pole Top O0.D. with ILSN
29 : . N 8ot tom Gusset . w/out_Luminaire
-1 PNy Weld other side to Plate g 4n W o~ Dy = Pole Top 0.D. with Lumingire
e« Side Gusset Plate 5 x 6" I.D. / " 0 = Arm Base O.D.
£t (] Hondhole 2 -
13 required if ¥ 5 Dz Arm End 0.D.
e i VAR 2 : L et et
§§§ @Deburr holes and offset cﬂ'ggéf?ed o
cag as shown for drainage ' ARM STIFFENER <
@3- or wire access 2- ¥4" dia optional drainage holes. . . .. . .
é:\. 3" Min. cleor distance from the (Cut to match arm inciination and taper) ‘E :}g;cggegzeghown is minimum, thicker materials
wgg edge of adjacent 4" dia hole ‘
o5e - Shaft profile 16-sided or 18-sided is considered
Eéf? BUILT UP BOX CONNECT ION to be equivalent to round section.
5%
680 28" 2"
+ XD L Fl
@ G | 3
2 2" 4¥ thick Min, i~
28% T é‘ircul!or steel Heavy Hex TES:
- 5, . N 2 Flat GENERAL NOTES:
fgo 6 Reinforcing Top Template Nut (Typ)
«gr Stiffener Washers Mast Arm Built-up Box Connection: For the weided arm-to-pole
333 %o x Yo J ﬁzhor Bol+ connection as a build-up box configuration illustrated here
Loy TS " et £ 2 is on example only, fabricators ore required to submit @ shop
gug : See Detail "k Z‘ Side = 2 SECT ION F-F drawing of box connection for approval. The drawing shall
gLo - D usset Optional weld splice : R S— specify the details of each box element, welds of arm-to-poie
Exw 1 o pTi W P <« o connection, arm-to-plate socket connection, and arm rise
. y G side Gusset . ol d creation. Specify the proper location of drain holes along
& = 1 g M ) - — the pole. 2 4" dia hole in the pole mounting piate and
u — £I2 L L b N 4" diag hole in the pole need to be aligned for wiring access
= E e g iy x 9 "o - - - Steel Template with : or drainage. Arm stiffeners cut to match arm inclination and
< L /7 ~ i ) N al- i holes Y " greater | taper shall also be included.
a I N ~ % b 17 I §5le 2 el | L than bolt diameter
a - ¢ | = : 2% NE Type 2 The deviation from flat for either arm or pole mounting
\ | 1" Dia hole © o o|c = plate shall not exceed ¥y in., which is measured along the
— vl -——g ————— at Bottom  — - | U oY g+ center of mounting plaote to ¢ radial distance of 13.5 in.
NI RN Gusset plate 1 a ] 5 The deformed-from-flat connection between arm and pole
B = 2 @ mounting plates shall not be allowed if the center of both
—’/39_\ | ~ = r‘1 o mounting plates connot contact directly.
[:+]
—————— S M %" thi . b Lag? | . Fixed mount details are used for single most arm gssemblies
?‘ B ick Min, 2 Sides .
I v ] Circular Steel (Typ) Bglf Circle and for the first arm on dual mast arm assemblies
Arm ﬁ C ¥," PL Bottom Template Digmeter
. Stiffener  — | —— L :
: ' NUT_ANCHOR_ ANCHOR BOLT & TEMPLATE SIZE
- " (TYPE 2) TEMPLATE DETAIL
2 Bolt
100% H T Bott Bol+t
r.gv . Dia Length op ot tom 0 Rz R1
I_ 2'-5 penetration ANCHOR BOLT ASSEMB____LY ;:-,, : Thread | Thread | Circle
Arm SﬂffeneTv\ FOUNDATION DESIGN TABLE 2 Yy g -pn 10" 6 Yo" 27" 16" |11~
RE INFORCING DRILLED SHAFT. LENGIH-ft ANCHOR BQLT DESIGN F ATION " " " "
FON  |DRILLED STEEL 63' h ! 8{3 g‘b Ogggmrﬂo FMin dimension given, longer bolts are acceptable.
TYPE SHAFT TEXAS CONE PENETROMETER] ANCHOR BOLT LOAD TYPICAL APPLICATION
DIA | VERT | SPIRAL Diows/ft BOLT | 2, | cIr ANCHOR 'MOMENTISHEAR
BARS | & PITCH™ g 15 40 DIA DIA K-f+ | Kips Texas Department of Transportation
1t Yo" Dia 50 to 65’
go%ecﬂon 48-A | 48" |20 %9 |#4 ot 6" | 21.9 | 19.5 | 14.7 | 2%" | 55 | 21" 2 490 10 Mast orm assemb!y. Traffic Operations Divislon
olts
" SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFF lc SIGNAL
1
~ Anchor bolt design develops the foundation capocity given under SUPPORT STRUCTURES
A Foundation Design Loods. LONG MAST ARM ASSEMBLY
—Arm
4 NPA?U'J:*MO @Foundoﬂon Design Loads are the allowable moments and shears ot (50 To 65 FT)
ate the base of the structure. (80 AND ]00 MPH WIND ZONE)
Field Penetrometer readings ot o depth of approximately 3 to 5 feet may be
used to adjust shaft lengths. s + 3 of 5 LMA (3) - ] 2
hee 0
@ If rock is encountered, the Drilled Shaft shall extend o minimum of two ©7x00T July 2000 ON: JSY  |ckiARC  [ow 766 |cKs usY
diometers into solid rock. T —— — —
4200
o o SECT ION D-D Decimcl lengths in Design Taoble are to allow interpolation for other -2 6459 | 93 001 [-610,etc.
W penetrometer values. Round to nearest foot for entry into Summary Table. bisT COUNTY SHEET NO.
ac HOU HARRIS, etc. 78
T3¢
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Dia as
required

€ Pin bolf,-:I
pipe ond hole

¥4 Dia Sch 80
Pipe (Typ)

1 Yo" Max

ility for the conver-

(Typ)

s

TxDOT ossumes no responsib

Yo" +hick
strap B
3rd Pin
bolt where
required

A
L2 2y
F

%" Dia
pin bolts
(Typ)

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

kind is made by TxDOT for ony purpose whotsoever.

L—-Q Pole
ELEVATION

(Mast Arm or
ILSN Arm to pole)

CLAMP-ON CONNECTION

Y2* Dia
drainage hole

1Y," Dia
threoded coupling
(Mast Arm)

or ¥2 Dio
threaded coupling
(ILSN Arm)

N @ Arm

Typ

Yo" thick
stiffener R

Base 0.D-

Va" thick

Connection bolt with
heavy hex nut,

2 fiat washers
ond 2 lock washers.

#* = 85% Min,

DISCLAIMER: The use of this stondord is governed by the “Texas Engineering Practice Act”. No warronty of ony

for Tip Section

. 179" thickness is permissible

B’ -0" (Min) 511 -0" (Max
¥

9"

Note: A slip joint is
permissible for arms
40’ ond greater in
tength, The slip joint
shaoll be made in the
shop, but may be match
marked and shipped
disassembled.

Min Lap
equals 1,5

enetration

times female

I.D.

Dio holes and

1- 5" Dic galv A307 boit.
Tack weld nut to thread
projection after moking
joint. Repair domaged
galvanizing in accordance

with Item 445,

“"Galvanizing".

SLIP JOINT DETAIL (CLAMP-ON ARM)

DATE:
FILE:

80 MPH WIND CLAMP-ON ARM CONNECTION
1 omp-on ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. 5" Dia.
Arm LC L D, D2 fhkqa . L, D, D, fhk@z} . Sch 40 R A F Bolts Pin Bolts
1 tt. " i in Rise Tt T i . Rise pipe Dig| Thick Dia No.
20 19.1 6.5 3.8 L179 1°-9" 19,1 7.0 3.5 179 1" -8" . .y P oy ea
24 23.1 7.5 4.3 .179 1°-10" 23.1 7.5 3.5 .179 1’7-9* 3 216 10 4 }14 ?
28 27.1 8.0 4.2 179 17 -1 27.1 8.0 3.5 179 1°-10"
T PR . 4 Conn. 5" Dia.
32 31.0 9.0 4.7 179 2 -1 31.0 9,0 3.5 L179 2'-0 Mast Arm Size A . 8Ol 1S PiA Bolts
36 35.0 9.5 4.6 .179 2 -4" 35.0 10.0 3.5 179 2 " ocs TaTRTon P o
40 39.0 9.5 4.1 .239 2'-8" 39.0 9.5 3.5 .239 2°-3" o . . T po
44 43.0 10.0 4.1 .239 2°-11" 43,0 10.0 3.5 . 239 2'-6 o5 5 T c ; >
100 MPH WIND 7.5 .179 14 8 1 2
1 amp-ond ROUND ARMS POLYGONAL ARMS 8.0 L179 14 8 1 2
Arm LC| D D2 thk (12) . L, D, D, thk (12) ] 9.0 179 |16 10 1 2
t. t. in. i i Rise 1. in. in in Rise 9.5 [.179 |18 | 12 1 Ya 3
20 19,1 8.0 5.3 L179 1'-8" 19. 1 8,0 3.5 L179 1°-7" 9.5 . 239 18 12 1Y 3
24 23.1 9.0 5.8 L179 1°-9" 23.1 9.0 3.5 L179 14-8" 10.0 .239 18 12 1 VY 3
28 271 9.5 5.7 L1719 1" -10" 27.1 10.0 3.5 179 17-9" 10.5 . 239 18 12 1 Vi 3
32 31.0 9.5 5.2 .239 - 31.0 9.5 3.5 . 239 1’ -10" 11.0 .239 18 12 1 Y 3
36 35.0 10.0 5.1 . 239 2'-0" 35.0 10.0 3.5 . 239 YK 11.5 . 239 18 12 1 Y4 3
40 39.0 10.5 5. 1 .239 2'-3" 39.0 11.0 3.5 . 239 2
44 43,0 11.0 5. 1 . 239 2 -8" 43,0 1.5 4.0 . 239 2'-3"

= Arm Base 0.D.
= Arm End 0.D.

L1 = Shaft Length

LeC =

Clomp-on Arm Length

oo —/ Y

Threaded
Coupling

ARM COUPL ING DETAIL

Stainless steel bands (or Cables)
and cost bracket as in "Astro-Brac”,
"Sky Bracket” or "Easy Bracket"” with

t 2" Dio Threcded Coupling.

BRACKET ASSEMBLY

(:) Thickness shown is minimum, thicker materiacls
may be used,

;:I___ MA-2
¥4" Dia ——————/ Y4 l/

Threaded
Coup!ling

ILSN ARM COUPLING DETAIL

ARM WELD DETAIL

Longitudinal Seam Weld must be
oriented within the lower 90°

gg'/fa?ns[')gzg"rrg??an (© 1xD0T November 2000 ON: JK [ex: cre [ow: Fon Jex: ea

100% penetration within 6" ey REVISIONS cont_|seer o8 HIGHNAY

of circumferential base welds. b 64591 93 001 1-610, etc.
DisT COUNTY SHEET NO.
HOU HARRIS, etc. 79

GENERAL NOTES:

Clomp-on details are used for the second arm on
duc! mast arm gssemblies or ILSN arm support. For
o clomp-on mast arm, a maximum 1 4" wide vertical
slotted hole may be cut in the front clamp plate
to facilitote drainage during galvanizing. The sliot
shall be centered behind the arm and shall be no
longer than the arm diameter minus 1“. For an ILSN
arm, a 1 2" diometer hole shall be cut in the front
clomp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access ofter arm is oriented., Deburr both holes.

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

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces. Pin bolts
shall be ASTM A325 with threads excluded from the
shear plane. Pin bolit aond %" diometer pipe shail
have ¥ " diameter hotes for a 3" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
a ¥4* diometer hole for each pin bolt. An Y “ diometer
hole for each pin bolt shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

i?’fTwmsDwWMamw'WWMWWMMM

Traffic Operations Divislon

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

(80 AND 100 MPH WIND ZONE)

LMA (4) -12

Sheet 4 of 5
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w8¥ Shipping Parts List Shipping Parts List
72§ Ship each pole with the following ottached: enlorged hand hole, pole cop, fixed arm connection Traffic Signol Arms (Fixed Mount) (1 per pole)
B bolts and washers, ond ony additional hardware listed in the table. Ship each arm with Iisted equipment attoched Luminaire Arms (1 per 30" pole)
§:§ Nominol 30" Poles with Lumingire 24" Poles with ILSN 19.50" (Single Mast Arm) Nominal Type 1V Arm (4 Signals) Nominol Arm Length Quontity
23 Arm See note above plus: one (or See note above plus 20.25' (Dual Most Arm) Arm 3 Brocket Assembly 8" Arm
1 Length two if ILSN ottoched) smaoll one small hond hole  [Poles with no Lumingire ond no [LSN Length ond 4 CGB Connectors
2”§’§ hand hole, clamp-on simplex See note above ft. Designation Quont ity ILSN Arm (Mox. 2 per pole) Ship with
8z¢ Single Mast Arm 50 501V clamps, bolts ond washers
oy Lf ft. Designation Quontity Designation Quontity Designation Quontity 55 551V Nominal Arm Length Quontity
.. 50 50L 505 50 60 601V 1" Arm
g8% 55 55L 555 55 65 651V 9" Arm
60 60L 605 60
§§§ 65 65L 655 65 Traffic Signal Arms (80 MPH Ciomp-On Mount) (1 per pole) Ship eoch orm with listed equipment gttoched
Sxy Dual Mast Arm Type | Arm (1 Signagl) Type [1 Arm (2 Signals) Type [11 Arm (3 Signals)
gvé Lf | Le Nominal | 2 CGB connector ond 1 clamp I Brocket Assembly ond 3 2 Brocket Assembly ond 4
Tgx ft. | ft. | Designation Quontity Designation Quontity Designation Quontity Arm w/bolts ond washers CGB connectors, and 1 clamp CGB connectors, and 1 clomp
ger 5 |20 5020L 50205 5020 Length w/bolts ond woshers w/bolts ond washers
250 24 5024L 50245 5024 ft, Designation Quantity Designation Quontity Designation Quontity
gg‘é 28 50281 50285 5028 20 201-80
558 32 5032L 50325 5032 24 241-80 2411-80
8.5 36 5036L 50365 5036 28 281-80 2811-80
283 40 | 50401 50408 5040 32 3211-80 32111-80
pee 44 50441 50445 5044 36 3611-80 36i11-80
25t 5 |20 5520L 55205 5520 40 40111-80
i 24 5524L 55245 5524 44 44111-80
285 28 55281 55285 5528
:g-;-’ 32 55321 55325 5532 Traffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole) Ship eoch arm with listed equipment attoched
o o 36 5536L 55365 5536 Type | Arm (1 Signal) Type |1 Arm (2 Signals) Type 111 Arm (3 Signals)
i 40 55401 55405 5540 Nominal | 2 CGB connector ond 1 ciamp 1 Brocket Assembly ond 3 2 Brocket Assembly ond 4
gce 44 5544L 55445 5544 Arm w/bolts and woshers CGB connectors, ond 1 clomp CGB connectors, and 1 clomp
. 60 | 20 6020L 60205 6020
g A 6024L 60245 6024 f1. Designation | CQuantity Designation | Quantity Designation | Quantity
g 28 60281 60285 6028 20 201-100
Z 32 6032L 60325 6032 24 241-100 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 36111-100
65 |20 6520L 65205 6520 40 40111-100
24 65241 65245 6524 44 44111-100
28 6528L 65285 6528
32 6532L 65325 6532 Anchor Bolt Assemblies (1 per pole) Each onchor bolt ossembly consists of the following: Top
36 6536L 65365 6536 Anchor Anchor ond bottom templiates, 4 anchor bolts, 8 nuts, 8 flat
40 6540L 65405 6540 Bolt Bolt washers ond 4 nut anchor devices (type 2)
44 65441 65445 6544 Diometer Length Quontity per Stondord Drowing "TS-FD",
212" 5 -3 Templates moy be removed for shipment.
Foundation Summary Table s
Location Avg. N No. |Drill Shoft s Notes
Ident. Blow/ft, | Eoch | Length (feet) Abbreviations
48-A =s  Foundations may be listed separately Lf= Fixed Arm Length
or grouped occording to similarity of location Le= Clomp-on Arm ?’Texafrmgm glsganspor tation
ond type. Quontities are for the Controctor’s Length (44" Mox.) )
information only. LONG MAST
ess Decimal lengths in Design Toble are to allow
interpolation for other penetrometer values. ARM ASSEMBLY
Round to nearest foot for entry into Summary
Toole. PARTS LIST
LMA(5)-12
Sheet 5 of 5
© TxDOT November 2000 ONt JK [cm GRS Iom FON ]cm CAL
. Tofal Drill Shoft Length e s s | Tenere
g E HOU HARRIS, etc. 80
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0 174" | GENERAL NOTES:
Dcmpjng B 5.125" thick .In accordonce with the findings of TxDOT sponsored
aluminum sign biank) research, the instailation of o damping plate in

occordonce with the details shown here at the

lock washer

5 é end of signal mast arms of SMA ond DMA standard
o2 Damping R 5'-6" Moun'”t;g clamp Y structures reduces excessive harmonic vertical
g, .
N Saddle mountin -bolt vibration, aond thus fatigue domage. Any deviation
i% Location of : 4 Equal Spaces ! Yo" Dia Sch 40 e mounting U-b from these defails may reduce the effectiveness of
€84 Domping B [[ aluminum mounting | V" dia. tube saddle * this demping device.
Qo @ in 1 w " pipe 2 . .
L22 Mounting Clomp 12 1 Y2 © 2.Aluminum sign blank for domping plote will conform
£TE [ f 1 Yo" diq, Sch 40 Setscrew 1op of to Deportmental Materiol Specnf:cohons DMS-7110.
06" 3" length nipple mast 0"'“—\‘ Moterials for mast arm mounting clamp and tube saddie
Z G
Mounting Clomj . will be aluminum costings or aluminum alloys as in
.r§ unTing P tube saddle 1 Y Threaded occordance with manufacturers’ stipulations, Mounting
AR band (or cable) pipe, pipe nipple and coupling will be aluminum alloy
Q- C e mount cliomp 6061-T6 or 6063-T6. Dcmpnng plate mounting clamp
<27 H JTJ. J-TL J-TL ond u-bolt assemblies wiil conform to Staondard sheet
825 Tl .. —F T T +T-' - Tz ._ jppiiugniianaiiat T TUTIE ;:I"r ."'_"' _FqlT R Mast arm SMD (GEN). U-bolts for saddle mounting will have
'C§'3 . - - e - -—— L' i . 3¢ f580y n lepeieeput i .30 1 P iy a minimum yield strength of 36 ksi.
sor ' b i b I L
-9 3.Domping plate will be mounted horizontally.
oy " d . Position centerline of damping plote fo align with
_E’?,g Ql{x?mnp_;nop.pe € Damping & centerline of mast arm or horizontal signal head
L Qo assembly, Vertical clearance between signal head
gg\. (with or without bockmg plate)and bottom of damping
£a0 plaote will be maintained as shown. The attachments
gog PLAN shown here are examples only, other supporting details
wes -/ which meet both alignment and vertical clearance
g8 Damping B (. 125" thick requirements are also acceptable.
XL aluminum sign blank)
:9 5 Support Assemblies 1°-0" Min , 6" 4.Unless stipulated by the manufacturers, all steel
Lo Saddle S n parts will be golvanized finish in occordance with
;‘_’gg mount ing pacing a4, Stondard Specification Item 445, “Galvanizing”.
v oAt B
E;".’.g € % " dia square head U-bolt N 5, Contractor will verify opplicable field dimensions
o connection bolts between A u i i
o € . . 1Y, before the installiotion.
255 damping B and ' | l e 72
§3“‘ mounting Glamp. o l ! | | Backplate 6. Backplates are optionai for 1roff;c signais. When
>8'6 “ zt @,22 : 2 p backplates are used, Backplates will have a 2-inch
&8a ™ . h N ; fluorescent yellow AASHTO Type Br. or Cr
wa‘é = T ~% ™ W e retroreflective border conforming to TxDOT DMS-8300
- . U 4t - "Sign Face Materials," See Sheet TS-BP-20 for
pgs 12" dig Sch 40 mounting | . }'uée scé'd%|e . SECTION A-A . backplate details.
S.. aluminum mounting ciamp w/ ] e s 8 (Showing standard placement of signal head)
§o8 pipe extending full U-bolt . Setscrew 1 /2" dia, (Mounting clamp U-bolt is not shown for clarity)
24 5‘-6" of domping plate /4" dia Sch 40,
= | sq head All or partially
Lge (Typ) threaded coupling . 174" |
Lr
T .
w25 } Mast orm Domping B (.125" +hick 15" dia £ i
0,2 P aluminum sign blonk) sch 40 = % " saquare
"388 atuminum : head bolt
g:g'u'» e e— . B - é T mounting pipe 8
<222 . : C Dampin
<L Saddie ) Mounting clamp 9 Nylon washer,
G er mount ing flot washer &
8 %%

. plaote
12" dia
tube saddle

U-bolt
1 Y3" Threaded |
e — band {(or cable) 1 v dia
- . mount clamp £ . == Scéz 40, 5
g Coupling—=: 2 iV a1l threaded —
= nipple
w Setscrew

mounting clomp
(specified or
universal)

1" Dia
aluminum
pipe

. Heignt required® |

Top of
‘ mast arm

1 Yo" Threaded

!
! band (or cable) ]
Backp!ate Y mount ctomp Mclaun*mo
claomp
(See note 6) ‘ Mast arm U-bo1+
¢ Damping B ond signal heod assembly
ELEVATION ¢ iional Mead SECTION B-B
(Showing domping plate attachment)

DAMPING PLATE MOUNTING DETAILS Bockelote s Traffic

(Showing alternate placement of signal head) Dsﬁ,’;’,f,’i,

SECTION A-A I Texas Department of Transportation Standard

(Showing alternate placement of signal heod)
(Mounting clomp U-bolt+ is not shown for clarity)

@Reconmended supporting ossemblies to achieve MAST ARM DAMP ! NG
required height for horizontal section heads PL ATE DE TA l LS

Height One nipple ] Two nipples | One coupling
required Jeach length] each length P'YS egch length

GRECE /50 I : : MA-DPD- 20
w_@q 1/ u - .

"8 Y2 4 FILErMmG-dpd-20. dgn oN: TxDOT ok TxDOT [ows TxDOT [ext TxDOT

9"-10 2" 6" - - ©7xDOT Jonuary 2012 cont |sect 208 HIGHWAY
o o ".15 Yo" - " " REVISIONS 6459 | 93 001 1-610, etc.
. 11"-15 Y, 4 S 6-20 e
: d 16"-24" - [ 10" DIST COUNTY SHEET NO.
=19 HOU HARRIS, etc. 81
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TRAFFIC SIGNAL CONTROLLER BASE:
1* PVC To Telephone CL e" Minimum PVC To t. Provide g traffic signal controller base {cabinet base) manufactured of polymer concrete material consisting
Service Electrical Service of caolcareous and siliceous stone; glass fibers ond thermoset polyester resin. The polymer concrete cabinet
\ ag" base must be reinforced on the inside of the cabinet base with fiberglass motting. Provide one of the
25 t following bases: Armorcast Part # A6001848X24, Quazite Model ®# PG3048Z709, or other as approved by TxDOT
G \ : Traffic Safety Division.
(SR —~
:é’ H ! H 2. The polymer concrete material must have a minimum compressive strength of 10,300 pounds per squore inch
£8. It . H (psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.
o 0 )
11
‘\6‘1‘:’3 l h 3. The polymer concrete cabinet baose must conform to the dimensions shown and must accommodate Q stondord
;:“v_: 11 i TxDOT basemount cabinet.
Q6 1l . 1
=g 1" " 4. Supply the cabinet base with four 1%2"-13 UNC stainless steel inserts for attochment of the cabinet to the
_.Z‘..‘: 1" I " base. Inserts must withstand o minimum torque of 50 ft-1b and a minimum straight pull out strength of 750 Ibs.
"o :
Q5& I : 1] 5. Provide the caobinet bose with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
Pt 11 ] il edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9#16x 3#16inch steel channel with
53§3 i . " 47 Y4 Min eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
53Q . 8 * to gttoch field wiring to the racks to serve as straoin relief., Secure cable racks to the baose using
o 1 ] I 122" -13 UNC stainless steel screws aond inserts.
a @
o0
gC=§ 7 f N\ 6. The cabinet base, when secured to the concrete siab with confroller cabinet attached, must withstand ¢
T2l minimum wind toad of 125 mph or a 850 Ib force applied at 49" obove the bottom of the base without causing
gg the base or cabinet to come out of their onchored position or cause any permanent deformation. The
5;35 9 Yy manufacturer must supply certification by on independent testing laboratory or sealed by o Texas Licensed
20w 4 28 V" Professional Engineer. Provide the cabinet bose with hardware for ottachment to a concrete slab.
fref 2
108" e — A s . . . . . R
g%é 8 18 V2 Min. 7. The traffic signa! base must be permanent!y marked either by impress or by permanent ink with the
X monufacturer’s model number ond name or logo.
- e 1 L
;3‘;@ [ [ 8. Seal the base to the concrete with a silicone caulk bead ond fastened to the siob per monufocturer’s
£>0 IR instructions.
g5 1 1 !
»a € [ T T O I O A
Bz L / CONCRETE SLAB:
oEy 1/2-13 UNC 20 Yo
€o* [ T T O TR T B S.S. INSERT 9, Traffic signal controiler pod must be a portland cement concrete siab poured in place, must conform to
gg\é R EE R 4x) 40 Yp" the dimensions shown, and must be level.
56 Y2 PO . .
351: I I U O O O R AN | 7 10. Grade earthwork such that it is flush with the concrete pad on all four sides, uniess otherwise shown on the
Lag [ T O TR O O I plons. Subsidiary to ITEM 680, four inch rip rop may be used in tieu of earthwork. Slopes shall gradually
v s N EEEEER contour to match plans.
§o° N : CABINET BASE : ; -
B U O I T 11. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by o suitable
O . 4 . . e
522 [ T T T T O O A UL Listed clomp and terminated to the cabinet grounding bus for the purpose of providing a tocal ground
I S NI EEERER for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
5 . . . .
= L is is required and must be terminated to the cabinet ground bus.
X
fag o
P R 12. Install a PVC sleeve to prevent the ground rod from direct embedment in fthe siab.
w00
:3§ / [ T O T O O | 13. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints ond splices in the mesh with o
5’5’83 / LA I B minimum 6-inch overiaop. Center the mesh between top and bottom aond provide a minimum 3 inch cover on the edges.
= Wire Mesh [ T A A O I I B I |
a0 (See Note 13) Fel Fad el bl el 14. Provide Class B concrete minimum for the siab in accordonce with Item 421, Construct the sicb in accordance
aFof with ltem 531,
w C
5 =% CONDUITS:
TOP V I EW 15. Stub up and run 3-inch conduits through the slab to the various troffic signal poles and ground boxes as shown on
—————————— the layouts. Install the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with a bushing between 2 ond 4-inches above the siab.
16. Extend conduits for future use at leost 18-inches from the edge of the siab, terminate underground with a
coupling, and cap and seal so that the seal con be removed without daomaging the coupling. This must also apply to

unused telephone conduit,

17. Stub up two separate conduits through the siab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone line directly to the
telephone service, usually located on the same pole as the electrical service. Telephone must not under any
circumstance share a conduit with any other function. '

Controller
C(]b i ne‘f‘ Cabinet Ground Bus 18. Terminate electric aond felephone conduits above the slab with a coupling. After the base is instolled, extend the
conduits obove the top of the base and secure to the base using o steel one-hole strap or similar suitable

. bstitute.
2 T Geoimaino Conaueter Z;;T;;CLER CABINET

19, Anchor the controller cabinet to the base using four stoinless steel 1/2-13 NC bolts.

Yo~ 13 NC Mounting
Boits (4 Typical)

Inserts
t4 Typical) 20. The silicone caulk bead specified in Item 680.3.B must be RTV 133. " Trafflc
25" & 1" ) sﬁ?%?*’ Safety
PAYMENT: l Texas Department of Transportation Dhvision,

Wire Mesh (See
21, Bid TS-CF as subsidiary to Item 680.

Note 13) H : ?gggenofe 10
33:“_1 Al 0] — / TRAFFIC SIGNAL
5 - conerere 1o CONTROLLER CABINET

e———11/4" Minimum PVC To Electrical Service BASE AND PAD

Copper-Clad Steel Ground Rod
%" x 8' min. TS-CF-Z]

1" To Telephone
Service

" > FILES ts-cf-21.dgn O ]cx: ]Dwx [cxz
S I DE V I EW ?O g?gggifgoles © 1x00T  October 2000 CONT |SECT Joa HIGHNAY
N 12-04 REVISIONS 6459 | 93 001 1-610, etc.
== 2-21 D1sT counTy SHEET MO,
ow HOU HARRIS, etc, 82
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END LEGEND
ROAD WORK Channelizing ezzza|Type 3 Barricade @ ®m |(Chonnelizing Devices
Devices
- Truck Mounted
25 259 )% 24" (See note 2) A (I3 |Heavy Work venicle (@R |rttenuator (TMA)
:.é ] (See note 2) A I | Tragiter Mounted Portable ghongeable
°g I \ [ Fiashing Arrow Board Message Sign (PCMS)
o CW20-10 END : <t3 i
£ESg B |Sign Traffic Flow
cCoOoQ " " N
o3 l P L ! ROAD WORK
[V ] -
55w égéoggfe 1o - Channelizing ! 0\ Flag G‘O F lagger
g alg Devices G20-2 :
285 | - € (See note 2) A [ 48* X 24"
N Minimum S sted Moximumj .. .
oE 0 4} 513 I s \I (See note 2)A Desirable ugggocinq of M';.'M Suggested
2o oy L | C\'@Oﬂg . - : : I Posted|Formula Taper Lengths Channelizing SDO'CQ'” Longi tudinal
95E [ gle 3 on 48" X 48 a2 0 [ G . Speed * % Devices A7 |Busfer spoce
27 3 | v = C (Flags- olc % T TS o on o X B~
883 : gl 3] 2958 See note 1) —|g | 10 L doriai] T | 12n S, |pistance
T3% <] 0 G 2| owgo C < . Of fseH{Offse se :
gge| Seerote D I 5|© G| =88¢ slg | I L o | 30 o] 150°| 165'] 180°| 30° | 60" | 120' 50
£08 NS | 83,8 = s o 58, 35 |- g—g 205'| 225°| 245°] 35 70° | 160° 120°
2cg TeN™ ol3 3 l 3| %u8% | 40 2657 295°[ 320°] 40’ 80° | 240’ 155°
E%" | h | 4 § N & 6| *&a; : a5 450°| 495'| 540°| 45 30° | 320 195
£ab ¢ ¢ 5|° 8304 | 50 500°| 550°1 00’ 50" | 100’ | 400 240°
‘2 - —OnN~ . ’ . * + r . ’
822 . l | 5 |3 I ( | B -ws [0 05 60 22 nzg zgg i:(s)'
Sa . s 60 600’ | 660° | 720° ] v20° '
1% | )
get 4 al. 3 | ° \ | 65 650'| 715°| 780°| 65° | 130° | 700 410’
.5 . | Ll1e I p X 70 700’} 770°'| 840 70 140’ 8007 475"
o8 Channelizing E r ¢ & - - - -
FX3 Devices o o 2| inactive 75 750" | 825'] 900°| 75 150 900 540
23t P e 224 5|3 ety R o = work
>~§§:’ ee note | £l% ] F“.;;“ | 5| vehicie | | ¥ Conventional Roads Only
o%= E|2 10! r,,;h)e ¥l (See Note 33[ ¥¥% Taper lengths hove been rounded off.
§§:°. I 3l Min, "';,'x. Work vehicl : L=tength of Taper (FT)} W=Width of Offset(FT) S=Posted Speed(MPH)
Ce Channelizing (L ork vehicles or o
2856 devices may be s | e ® other equipment 3 .c_:!
38> omitted if the 15 -'a-k‘g 8 necessary for the e —1 7
he-1- work ares is a | | s & work operation, such N TYPICAL USAGE
248 minimum of 30° [ et as trucks, moveable 2.
olb from the nearest ] - N £ cranes, etc., shall 3 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
5O traveled way,——] Shadow Vehicle !::JL‘ g remoin?ig greos "C-’l DURATION STATIONARY TERM STATIONARY STATIONARY
Bt A . sepaorated from v
522 | ° with TMA and I oy lanes of troffic by © £] v v
b6 Shadow Vehicle g l:é?gf;g;ens:’ry ey oFe channelization 8 5!
280  with TMA and high I s flashing, q == devices of all times. & | | GENERAL NOTES
c intensity rotatin i1iati ¥
":‘2 floshing,y o ¥ gfgébeol :gﬁfgr l Shadow Vehicl ¥ . 1, Flogs attoched to signs where shown are REQU[RED.IRED
528 i i 9 adow Vehicle s} . All troffic control devices illustrated are REQU except those
- gﬁcé‘:lgééﬂ?ighfs. | = (See notes 4 & % L -y with TMA and = I ? denoted with fhe frion;:e syr;bollj may be omitted when stated elsewhere
R (See notes 4 & 5) I Eéggﬁﬂgen?lqémng ! in the plans, or for routine maintenonce work, when approved by the
Zonow k- osciilating or ! Engineer.
SETE - [ | strobe 1ights. 3. Inactive work vehicles or other equipment should be parked near the
@ er | ° é. l (See notes 4 & 5) I right-of-way line and not parked on the paved shoulder.
5 %% - ® - . 4. A Shadow Vehicle with a TMA should be used onytime it con be positioned
5|3 I 30 to 100 feet in advonce of the oreo of crew exposure without adversely
I L | affecting the performance or quality of the work. If workers are no
é 53 I @ longer present but rood or work conditions require the traffic control
3 | to remain in ploce, Type 3 Borricades or other chonnelizing devices
| 8l | - - may be substituted for the Shadow Vehicle ond TMA,
L B | d l 5, Additional Shodow Vehicles with TMAs may be positioned off the poved
2 ® " < - . surface, next to those shown in order to protect wider work spoces.
izi 2 % > - ! 6. See TCP{5-1)for shoulder work on divided highways, expressways ond
Channel izing | x 5 I = | e " froeways,
?Seeve;c:gfe 2'A - 4 ® 3 ° > 7. CH21-5 "SHOULDER WORK" signs may be used in pioce of CW20-1D
3 3 | | "ROAD WORK AHEAD" signs for shoulder work on conventional
p= ®l5 - 00aways.
| END w | - Chonnelizing ® ” | i Y
ROAD WORK L Devices @
N I N 2032 & G g 2 (See note 2) A [ 2 ‘é :
3 S 48" X 24" [ &% 5o l
3 O 4} 3 (See note 2A gla \ £ |
s I - | o5 I 3k !
&) olo
P Q l
! ) |6 1
| Channel izi l B | N | =4 Oélrjrlatligns
annelizing islon
CW20-1D Devices // = :» l Texas Department of Transportation Standard
48" X 48" (See note 2)A ‘
[ (F lags- |
See notes 1 & T7)
== TRAFFIC CONTROL PLAN
ROAD WORK CONVENT IONAL gOAD
620-2 SHOULDER WORK
5 48" X 24*
. (See note 21 A cwzo-10
TCP (1-1q) TCP (1-1b) (F1ags- TCP (1-1¢) (Flags- TCP(1-1)-18
See notes 1 & 7 See notes 1 & 7) Fies topl-1-18.dgn Dhe fe: [ow: [exs
© 1xboT December 1985 CONT |SECT Jos HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER L co o3 o0 TS
. - = . - -
[ Conventional Roads Conventional Roads Conventional Roads 895 2-12 oist county SHEET KO
g: 1-97 2-18 HOU HARRIS, etc. 83
5]
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\tlorning §ign §equerjce END LEGEND
é&gpggsé;?oewec“on / ROAD WORK ezzza|Type 3 Barricade ® ® [Channelizing Devices
. Truck Mounted
Sg?i 24" [:IID Heavy Work Vehicle @8 |attenuator (TMA)
< 7 4 > CW3-4
§§ l . 4;'3 X 48" Trailer Mounted Portable Changeable
« P R1-2 5+ 8 (See note 2)A 4 g Fioshing Arrow Board Message Sign (PCMS)
3] 2" X 4@ "X 42 5°9% - H <:_1 Traffic F1
5. | 288 CW20-1D wlbon Sign raoffic Flow
cow . LK) 48" X 48"
a8 10 5 5%, (Flogs- O\ |Flog 0o |Fiogger
g+ ONCOMING - | 248 See note 1) r— z e
- uggeste x i PO
2:? TRAFFIC < \ _ ; . Desirable Spocing of Musnim;.m Suggested |Stopping
5 R1-2aP L ) CW%O— Posted] Formuia Taper Lengths Chonnetizing s Q;n Longttudinal | Signt
s 48: g 36" \ 4 e 48" X 4 Sp;ed * % Devices p?;.. 9 luffer Spoce|pistance
%2 = o | 1] 12 ] ono on o |pi 8"
E;E’ (See note 8) = END Offset|OffsetiOffset] Toper | Tongent Distance
0z : CWig-2pP 30 150°| 165°'] 180°] 30° 60’ | 120’ 20" 200"
383 ' 2 24" X 18" FEET ROAD WORK W2 [tz , , ; ,
+ao - (See note 2) A 35 L= 5 205°] 225°| 245 35 70 160 120 250
8e, 202 . 40 265'| 295'| 320'] 40" | 80" | 240’ 155 305"
ned Channeiizing devices Excent | 45 450°| 495°] 540°] 45’ 90’ | 320° 195 360°
2.8 separate work space e e es 50 500°| 550°| 600°| 50° | 100" | 400° 240° 425
§E° from traveled woy———> Flogger stations 55 |, .y | 5507] 605' €60 | 55° | 110° | soo° 295" | 495’
£25 i red 60 600" 660°| 720'| 60" | 120" | €00 350° 570"
f?,:g at night 65 650°| 715°| 780’ 657 1307 700’ 410 645"
PEE 8 70 700’ 770°840°] 70 | 140’ | 800° 475° 730"
gL g 75 7507 | 825°] 900°] 75’ | 150° | 900" 540" 820"
:—\I§ : % Conventional Roads Only
2ot b %% Taoper lengths have been rounded off.
T88 2 L:Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
sg.- TYPICAL USAGE
8‘55 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
Eo* - . . DURATION STATIONARY | TERM STATIONARY STATIONARY
G oL Shodow Vehicle with
3R° TMA and high intensity 4 e
ogw rotating, filashing,
Lap K osciliating or strobe 3 GENERAL NOTES
o’k lights, (See notes 5 & 6) g — toohed 1o o1 — - EQUIRED
L O A . Flags attac 0 signs re shown are .
v e x 2. All traffic control devices illustrated are REQUIRED, except those denoted with the
52 ] @ Shadow Vehicle S < 5 triongle symbol moy be omitted when s’rofed‘elsewhere in the plons, or for routine
=6 | with TMA and high L = mointenance work, when approved by the Engineer.
w30 in#en§i+y rotating, 3. The CW3-4 “BE PREPARED TO STOP" sign moy be installed ofter the CW20-4D "ONE LANE
X flashing, | ROAD AHEAD® sign, but proper sign spacing shall be maintained.
* P !‘ -2 °5°';'°;‘”?. ht 4, Sign spacing may be increased or on odditional CW20-1D "ROAD WORK AHEAD" sign may be
] o |y 0'5 C()ge: ;31»35 ég& 2) ] b used if advance warning chead of the flagger or Ri1-2 "YIELD" sign is less than 1500 feet.
Lo Zl6nd I 5. A Shadow Vehicle with o TMA should be used onytime it con be positioned 30 to 100 feet
LA ° == 8 & in advance of the area of crew exposure without adversely affecting the performance or
Zonn 1 e olo’s. e quality of the work. If workers are no longer present but road or work congi'fions require
SETE nioes the traffic control to remain in place, Type 3 Barricades or other chonnelizing devices
B er < i R1-2 L @ may be substituted for the Shadow Vehicle and TMA.
& =% ] 42" X 42 " X 42 6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
o those shown in order to protect wider work spaces.
| e ] T0 R1-2aP Except in F o \ TCP_(1-2q)
ONCOMING |45~ g 36" emergencies, ° 1.5 XXX | cwis-2p 7. Ri-2 "YIELD" sign troffic control may be used on projects with approoches that have
TRAFFIC [tSee note 8) flogger stotions l 15wl 24" X 18" adequate sight distonce. For projects in urban areas, work spaces should be no longer
< ?T?' ! .28* g s =99 FEET (See note 2) A than one half city block. In rural aregs on roadways with less than 2000 ADT, work
I clrl' :f;néhg e ﬂ NN spoces should be no longer than 400 feet.
O Rl83s 8. R1-2 "YIELD" sign with R1-2aP "TO ONCOMING TRAFFIC" plaque shali be ploced on a support
| o -3V at a 7 foot minimum mounting height.
< TCP (1 -gb)
I e — o 9, Floggers should use two-way radios or other methods of communication o control traffic,
S/ CH3-4 10. Length of work space should be bosed on the ability of floggers fo communicate,
/' 48" X 48" 11. 1f fhe work space is located near o horizontal or vertical curve, the buffer distances
cw3-z | x (See note 2) A should be increased in order to maintain adequate stopping sight distance to the flaogger
X 48 and o queue of stopped vehicles (see tabie abovel. . .
12. Channelizing devices on the center-line may be omitted when a pilot cor is leading
traffic and approved by the Engineer.
13, Flaggers should use 24" STOP/SLOW paddies to control traffic. Flags should be
limited to emergency situctions.
=" Onarate
ROAD END lB‘;’a ons
I . vislon
\ AHEAD / Texas Department of Transportation
\/ // CW20-4D ROAD WORK I P P Standard
. N 48" X 48" G520-2
| sz TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TCP (1-2aq) ) See note 1)
" CW20-1D TCP (1-2b) TCP("Z)'IS
48" X 48"
ONE LANE TWO-WAY éFIogs; n Fie fopi-2-18.dgn o [a [om [es
ee note
CONTROL WI TH Y I ELD S I GNS ONE LANE TWO'WAY © 1x00T  December 1985 CONT |SECT 408 HIGHIAY
v v 490 4-agm TS 6459 | 93 001 1-610, ete.
] (Less thaon 2000 ADT - See note e} CONTROL WI TH FLAGGERS 2-94 2-12 ISt COUNTY SHEET NO.
au 1-97 2-18 HOU HARRIS, etc. 84
Y]




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

I AT CW20-1D LEGEND
PREPARED ‘Z?,Q;‘sfs e—r77z2alType 3 Barricade ® 8 |Channelizing Devices
See note 1) Truck Mounted
g :H:D Heavy Work Vehicle @8 |atienuator (TMA)
G CW3-4 4 N? CW20-7
° N « A - . Traoiler Mounted Portable Chongeable
“5{;, gg?oi‘ga.. 48" x 43°A 46" x 45A @ Flashing Arrow Board @ Message Sign (PCMS)
Pal ™ H - -
28, (F lags- For either TCP{1-3a) or TCP(1-3b) - Sign Q Traffic Flow
8,8 seerote D \VARA USE ONLY WHEN FLAGGERS — -
<N ag agger
=0 CONTROL TRAFFIC lo
006 END
Z (See Notes 2 & 3)
>\§ ROAD WORK Minimom Suggested Maximum| . o
B N\ Desiroble Spacing of i suggested
-2 CW1-4R X G20-2 Posted] Formula Taper Lengths Chonnelizin S'Q.n Ttudinal
Q- € \ \ y . Speed [+] Spacing [Longitud
<ar Sgl-;R48" 48" X 48" W/ 48" X 24 p:e * % Devices g . |Buffer space
aw 4 1o | 11° | 12° on a On a : “8”
c88 ; XX orfsetlotfsetlorrset] Toper | Tangent | 07STO7C®
8o XX L ND 3 D anl et ** 30 2| 150°] 165°] 180°] 30" 60" | 120’ 30°
Eo8]  gwsiie LMPH 1 . 8 ROAD WORK (See note 2) A ’ 3 |- B [2057 2257 2457 35" | 70- | 160’ 120°
o C T T v T ’ 3 ]
cge| eerorena « " g v = T I oo IS A IS
LPo 620-2 3 g * ’ * r .
§§,s = ’ 48" X 24 A o/ 50 500°| 550°| 600°| 50" | 100" | 400" 240°
gof - ’ ‘ NEG AL 55 | | .ys | 5507 605- 6607| 55" | 110" | 500" 295
08 N .’ Shodow Vehicle with "*\"’ 60 600°| 660°| 720°] 60’ 120’ 600’ 350°
2L = K2 TMA and high infensity 65 6501 715°] 780°] 65 | 130’ 700° 410°
N [ ggzq;gggnflo'fhl:g,be S & 70 700’ | 770'| 840°] 70’ 140’ 800° 475°
Lo i 1 or stro Y T 7 7 G
ggg - o 1ights. (Seg notes 2 & 6) A = ,,4,'? 75 7501 825°( 900 75 150 900 540
»80 X ¥ Conventional Roads Only
2L X L
- CW1-60T N V. [ g ¥¥% Taper lengths have been rounded off,
255 36" X 36" N/ R Chonnelizing devices L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
e . y placed across closed L
286 L 3 - ; ~ lone (See note 5) ——— | "
4T . gl - J A TYPICAL USAGE
- >,§ ~12 N L ]2 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
P& = @ L - DURATION STATIONARY | TERM STATIONARY | STATIONARY
S5y SPREED & 0
O« C ok
e omesm N/ o \
258 8" x 48 G CHI-4L N\ % GENERAL NOTES
i XX ; o 48" X 48"\ /
25 CWI3-1P MPH " g © 1. Flags attached to signs where shown are REQUIRED.
°,2 24" X 24" P I g XX “Fe § 2. All traffic control devices illustrated ore REQUIRED, except those denoted
289 (See note 2) A I CW13-IP 1 urH 2 <z 8 with the triangle symbol may be omitted when stated elsewhere in the plons,
'5‘38"’ ¥ 24" X 24 o or for routine maintenance work, when approved by the Engineer.
Seae g (See note 2) A v 3. Flagger control should NOT be used unless roadway conditions or heavy
o of Shad vehicl -.,,h/ § traffic volume require additional emphasis to safely control traffic.
2 Sol TR ond high intensity ——Shadow Vehicle with_ Additional flaggers may be positioned in advonce of traffic queues to
o x° rotating, flashing TMA ond high intensity alert traffic to reduce speed.
oscillating or strobe r°*9‘;'”2'. flashing, 4. DO NOT PASS, PASS WITH CARE and construction reguiatory speed
lights. (See notes 6 & T) ??°$+é°(«'522 gg*:;rgbg ) zone signs may be installed downstream of the ROAD WORK AHEAD signs.
g * 5, When the work zone is made up of several work spoces, channelizing devices
should be placed lateraily across the closed lane to re-emphasize closure.
Laterally placed channelizing devices should be repeated every 500 to 1000
@ < © feet in urban oreas ond every 1/4 to 1/2 mile in rural creas.
6. A Shodow Vehicle with o TMA should be used anytime it con be positioned
\ / CW1-6aT , 30 to 100 feet in advonce of the area of crew exposure without
CW1-4L AN ” 36" X 36" adversely affecting the performonce or quality of the work. If
48" X 48" N/ {See note 2)A / Cw?,'GQT N workers are no longer present but road or work conditions require the
. & 'Y - o = ” (356 X 3f 21A traffic control to remain in place, Type 3 Borricades or other channelizing
XX * ~ * ee note devices may be substituted for the Shadow Vehicle and TMA.
CW13-1P MPH = ¢ .‘ = CW1-6aT N\ ® " N 7. Additional Shadow Vehicles with TMAs may be posifioned off the paved
24" X 24" L 2 L= = 36" X 36" ¢ : L J h surface, next to those shown in order to protect wider work spaces.
(See note 2) A I m -] ~F lagger (See note 2)A ay w ] w 8. Where traffic is directed over a yellow centeriine, channelizing devices
- /1 as needed a7 I L ® which separate two-way fraffic should be spaced on tapers at 20°, or 15'
~ a B Oy ¢ (Seerote3) \ 48" X 48" = | O 4 Jewt - 4L if posted speed are 35 mph or slower, and for tangent sections, ot 1/2S
> n LR | L x NS 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
— / XX : area of conflicting markings not the entire work zone.
5 e T MPH | CWI3-1P e T XX CW13-1P ‘ o Traffic
) e G 24" X 24 A MPH 24" x 24" Operations
3 & (See note 2) b P Te Depart t of Transportation Division
3 by 5 & (See note 2)A exas Department of Transp Standard
CW1-6aT 5 B o
36" X 36" Z 2
4]
(See note 2) c
A & Flogger TRAFFIC CONTROL PLAN
) END (See rote 31 TRAFFIC SHIFTS ON
END / ew20-10 ggo“i 24" ROAD WORK
ceo-zlaonp wonk VLR : TWO LANE ROADS
(Flogs- v
TCP (1-3q) See note 1) TCP (1-3b) See note 1) TCP(I 3) ]8
- L}
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS
FlLer  tepl-3-18.dgn ON: fex: Jox: [ex:
ONE LANE CLOSED ONE LANE CLOSED © TxD0T December 1985 CONT | secT 408 HIGHWAY
- 204 4 98“5‘”5“"5 6459 | 93 001 1-610, etc.
add -
3= ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW 595 2-12 ey e o
5o 1-37 2-18 HOU HARRIS, etc., 85
1543




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND
Type 3 Barricade L ] Channe!izing Devices

. Truck Mounted
Heavy Work Vehicle @) | attenuator (TMA)

Trailer Mounted Portablie Changeable
Flashing Arrow Board Message Sign (PCMS)

Sign <§l Traffic Flow

Flag U_O F tagger

Minimum Suggested Maximum

- G20-2 Desirabie Spacing of

y 48" X 24" F’Sosf%d Formula Taper Lengths Chonnelizing Spacin Longitudinal
pee * % Devices p..x.'. 9 1Buffer Space

* n g g g
10 11 12 Oon a On a istance
Of fset|Offsetl0ffset] Toper | Tangent Dista

30 5| 1507 1657 180°| 30" 60° | 120° 30
35 | - X5 [Z2057] 225" | 245°| 35° 707 | 160 120"
20 265'] 295'| 320'| 40 80° | 240’ 155"
a5 450°| 495'| 540°| 45" 30" | 320 195"
50 500°| 550°] 600°] 50° | 100° | 400" 240"
55 550°] 605°| 660°| 55° | 110° | 500 295
60 600° | 660°| 720°| 60° | 120" | 600’ 350"
) 65 650'| 715°] 780°] 65° | 130° | 700" 210°
oWt -4 70 700°| 770°| 840°| 70° | 140° | 800’ 275"
/2 x 48 75 750°| 825'] 900°] _75° | 150° | 900" 540

END

ROAD WORK
" G20-2

48" X 24~ CW20-1D
48" X 48" %

(Flags- /
See note 1) =

See note 1)

ol |

| ORI

ROAD WORK

No warronty of any

TxDOT assumes no responsibility for the conversion

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

Minimum

sign Suggested

cw20-5TLNCLOSED/
487 X 48" \ /

x for 50 mph or less
3x for over 50 mph

Shoulder
Shoulder
I
Shoulder

Approx. A

—100"

i

B

Lz L
Min

200’
Approx.

XX CW13-1P % Conventional Roads Only
[
_ MPH | 24" X 24" ¥¢ Taper lengths have been rounded off.
(See note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)

30°
Min

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

Work Space

]
Shadow Vehicle with | t

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

v v

- (See note 7) MOBILE

Shadow Vehicle with
l [ © TMA ond high intensity

n.
Work Spoce

GENERAL NOTES

1. Flags ottoched to signs where shown are REQUIRED.

2. All traffic contro! devices illustroted ore REQUIRED, except those denoted
with the triongie symbol may be omitted when stated elsewhere in the plons,
or for routine maintenonce work, when approved by the Engineer.

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

4, A Shadow Vehicle with o TMA should be used cnytime it can be positioned
30 to 100 feet in advonce of the area of crew exposure without adversely
aoffecting the performonce or quality of the work. If workers are no longer
present but road or work conditions require the troffic control to remgin in

. . place, Type 3 Barricades or other chonnelizing devices may be substituted
| 36" X 36 for the Shadow Vehicle ond TMA.
(See note 2)A 5. Additional Shadow Vehicles with TMAS may be positioned off the paved
surface, next to those shown in order to protect wider work spaces.

ICP_(1-4q)
6. If this TCP is used for a left lane closure , CW20-5TL “LEFT LANE CLOSED™

V4 signs shall be used and channelizing devices shall be placed on the
JCW1-4L centerline where needed to protect the work space from opposing troffic with
48" X 48" the arrow panel placed in the closed lane neor the end of the merging taper.

» XX CW13-1P ICP (1-4b)

MPH 24" X 24" 7. Wnere traffic is directed over a yellow centerline, channelizing devices
(See note 2)A which separate two-way traffic should be spaced on tapers at 20° or 15'
if posted speeds are 35 mph or slower, ond for tongent sections, at 1/2S
where S is the speed in mph. This tighter device spacing is intended
for the agreas of conflicting markings, not the entire work zone,

rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

The use of this stondord is governed by the “"Texas Engineering Proctice Act".
B

kind is made by TxDOT for ony purpose whatscever.

DISCLAIMER:

172 L
Min,
N
A
o\
2\
1
o
0
o

.0

Shou !l der
Shouider
Shoulder

=t vt
Operatlons

END END Division

coz s 20z TRAFFIC CONTROL PLAN
e ol L LANE CLOSURES ON MULTILANE
CONVENT IONAL ROADS

See note 1)

N\ / l Texas Department of Transportation Standard
ROAD WORK l ‘ ROAD WORK AN

TCP (1-4q) TCP (1-4
° (1-40) TCP(1-4)-18

7 CW20-1D FILE: tcpl -4-18. dgn ON: [0(: ]Dﬂ: lcx:

ONE LANE CLOSED TWO LANES CLOSED N\ L i T A e

2-94 4-98

See note 1} 8-95 2-12 IsT COUNTY SHEET NO.

DATE:
FILES

1-97 2-18 HOU HARRIS, etc, 86
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND
END END ezzz=a|Type 3 Borricade ® ® [Chaonnelizing Devices
ROAD WORK ROAD WORK : e
25 620-2 G20-2 113 |Heavy Work venicie PN | attenuator (TMA)
Oem " " " u
= END . 3 48" X 24 48" X 24 Trailer Mounted Portable Changeable
°g o Q c " L Flashing Arrow Board Message Sign (PCMS)
g ROAD WORK 8 3 g 5 . A
,E’S 5 ! E 2 = 2 ° b |Sign <b Traffic Flow
O — _
o G20-2 ] Q . 2 =)
.00 " - Pl fas o o S
§£2 48" X 24 V" n g F & | O\ Flag D.O F lagger
Lo S 5
00
=5 c Minimum Su i
—_— ggested Maximum) ... .
B g g G Desirable Spacing of Migimom | suggested
T o o G G 0 . Posted| Formula Toper Lengths Channel izing 5pc:c°ing Longi tudina!
25 3 3 g Speed * ¥ Devices et guffer Space
Pt & & 8 @ * 10’ 1’ 12’ on a On a  pistance "8
’gé'?’ a c 4} G of fset|Of fsetloffset] Toper | Tangent
ggt <Y = ] 30 2| 1507  165°] 180" 30’ 60° | 120’ 90’
€08 < 5 2 o 35 |- % 205°| 225' | 245'] 35 70° | 160° 120°
g8 = {See notes 4 = SHS 40 265°] 295'| 320 40° 80’ 240’ 155°
§E° : Ty (45| 540°| 45° | 90" | 320° 195"
og o Thd 45 450°| 495'| 540
€ab @ L te 50 5007 550°| 600°| 50° | 100° | 400’ 240’
880 EXIT Ao 8 ARTTARTIT : ; ; ;
S * \ Sl g 55 L=WS 550°| 605°| 660 55 110 500 295
232 ad . T & 60 500" | 660°| 720°| 60’ | 120° | 600’ 350°
i E5-1 Az ¥ 65 650°| 715° 780 65" | 130" [ 700’ 410’
ced 48" x 427 = £ 70 700°] 770°] 840°] 70° | 140’ 800" 475°
ggg (s + 75 750°| 825'| 900’ 75° 150° 900’ 540°
ee notes
z‘i’.g 485 r ¥ Conventional Roads Only
°§‘- —Y c r %% Taper lengths have been rounded off.
£.” ¢ = 4} 8 LsLength of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
[T 29 —
15 =, § . ¢ . .
) 5 8 = TYPICAL USAGE
»ag ny o [ Z ®
Ea b T v o . MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
b1 e P ] ° g DURATION | STATIONARY | TERM STATIONARY | STATIONARY
o [ -
4 2 % - ¢ <
-5 (See notes 4 & 5) 1 <
0 0 !
g EXIT g ‘ Z GENERAL NOTES
L T~%e] p o
P o ®
£ n [ 8 OPEN p @ c 1. Flogs attached to signs where shown, are REQUIRED.
w35 5 @ - L J - 2. All traffic control devices illustrated ore REQUIRED, except those
°°’§ o ® /48: X 36" °® g denoted with the triangie symbo! may be omitted when stated elsewhere
§§§; % “ B e ¢ =1 in the ptons, or for routine maintencnce work, when opproved by the
= Engineer,
22'9"2 “ 3. Chonnelizing devices used to close lones may be supplemented
é EE v ® d G 4 with the Chevron Alignment Sign placed on every other chonnelizing
5 =% 3 . ] o device. Chevrons may be attached to plastic drums as per BC Standards.
2 “ ® 4. Shadow Vehicle with TMA and high intensity rotating, fiashing,
3 ¢ oscillating or strobe lights. A Shadow Vehicle with a TMA should be
& _ﬁ‘“ used anytime it con be positioned 30 to 100 feet in advonce of the arec
- g @ of crew exposure without adversely affecting the performonce or
“ iy ‘. quality of the work. If workers are no longer present but road or
) % & I work conditions require the traffic control to remain in ploce, Type 3
NG L 4 - RAMP Barricodes or other channelizing devices may be substituted for the
o CW20-5TR - Shadow Vehicle and TMA.
8 48" X 48" '{’ CLOSED 5. Additional Shadow Vehicles with TMAs moy be positioned in each
- - RI11-2bT closed lane, on the shoulder or off the paved surface, next to those
- - 48" X 30" shown in order to protect a wider work space.
CW25-17
. 48" x 48"A
2 AN
w
| . G l L Channelizing
\ Devices at
o I =i "% = 20’ spacing
. Svgg.o)-(smu See TCP(1-5a)
4} G 8 for traffic
] control
& H ® Trafflc
Qevices, ~—See TCP(1-4a) for lane =k Operatlons
ol - closure closure detoils if a lT Department of Transportation Divislon
v lone closure is needed exas Uep: P Standard
‘ l to close a lane which
is normally required
AN IAN “—See TCP(1-50) i Sy TRAFFIC CONTROL PLAN
warning signs
for lane closure LANE CLOSURES FOR
See TCP(1-5) DIVIDED HIGHWAYS
for advance /
(Flogs- : < /
warning signs \
TCP (1~-5q) See note 1) TCP (1-5b) for lane closure TCP (1-5¢)
g S\gZORP;gD TCP (] -5) - ‘ 8
Uy
FIEr  topl-5-18.dgn o [ex: [ows Jexs
ONE LANE CLOSURE LANE CLOSURE NEAR EX I T RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS ©7TxD0T  Februery 2012 CoNT |SECT 108 RIGHNAY
. REVISIONS 6459 | 93 001 1-610,etc
Eﬂ 2-18 DIST COUNTY SHEET NO.
3u HOU HARRIS, etc. 87
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LEGEND

zzzz2|Type 3 Borricade s ® |[Chonnelizing Devices (CDs)
. Truck Mounted
I:Im Heavy Work Vehicie | [N |artenuator (TMA)

Aut ted Flogger @ Portaoble Chan

. H geable
n—<l Assistonce Device -

AT Message Sign (PCMS)
CW20-1D 2 |sign <3 Traffic Flow

48" X 48"
(Flags- <>\ Fiog U_O Flogger

See note 1)

Cw20-4D #
48" X 48"/

/ PREPARED \
\JO STOP /

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

See note 1}

Minimom Suggested Maximum} ... .
L Desirable Spacing of M'g%}n Suggested | Stopping
?ﬁ;&;; Formuia Toper Lengths Chonnetizing 5 ing Longituding! Sight
* ¥ Devices pac Buffer Space]Distonce
g~

* T T txX"
10° 11 12 on a on o 3
END offeet{offsetjorfaet] Toper | Tangent | 01879N®
30 150°| 165°] 180°] 30’ 60° 120" 90’ 200°
ROAD WORK 2
35 L.-g—g— 205'| 225 | 245°| 35° 707 | 160° 120 250"
239'3 2an 40 265°| 295°| 320°| 40’ 80’ 240’ 155" 305°
45 450'| 495'| 540°] 45' 30" 320" 195° 360’
6 CDs ot 10° 50 500°) 550°| 600°| 50° 100’ 400" 240" 425°
spacing 55 | | .y [550°] 605°] 660°] 55’ 110" 500° 295° 495’
60 600" | 660°| 720°] 60° | 120° 600’ 350" 570"
65 650'] 715'| 7180°] 65 130° 700’ 410" 645"
70 700°| 770 840°] 70’ 140° 800" 475" 730°
75 750°| 825°] 900’ 75’ 150° 300" 540° 820°
¥ Conventiona! Roods Only

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

v 4

No warraonty of ony

TxDOT ossumes no responsibility for the conversion

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

R10-6
24" X 36"
{See note 15)

END
ROAD WORK

G20-2
48" X 24"

WAIT GO
ON ON

R1-7aT R1-8aT
24" X 30" 24" x 30"
(See note 14)

6 CDs at 107
spacing

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

L 2. AFADs shall only be used in situations where there is one tane of approoching traffic
in the direction to be controlled.

' 3. Adequate stopping signt distonce must be provided to eoch AFAD location for approagching
traffic. (See table cbovel.

[ 4, Each AFAD shall be operated by o qualified/certified flagger. Flaggers operating AFADs
shall not leave them unattended while they are in use.

| 5. One flogger may opercte two AFADs only when the flagger hos an unobstructed view of

] both AFADs ond of the approoching traffic in both directions.

6. Wnen pilot cars are used, ¢ flagger controlling troffic shall be located on each

L approach. AFADs shall not be operated by the pilot car operator.

o

[ ]

30’

Min.
Work Space

Shadow Vehicle

with TMA and high
intensity rotating,
flashing,
oscillating

or strobe lights.
(See notes 7 & 8) —]

Work Space

Min.

Shadow Vehicle 2
with TMA and high ]
intensity rotating,
flashing,
oscitlating

or strobe lights.
(See notes 7 & 8) —

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

kind is mode by TxDOT for any purpose whatsoever,

«© 7. All AFADs shall be equipped with gote arms with on orange or fluorescent red-oronge
STOP flog ottached to the end of the gate arm. The flag shall be o minimum of 16" square.
8. A Shadow Vehicle with o TMA should be used onytime it con be positioned 30 to
100 feet in advance of the area of crew exposure without adversely offecting
RED the performance or quality of the work. If workers are no longer present but road or
R10-6 work conditions require the troffic control to remain in ploce, Type 3 Baorricades or
( 24" X 38" other channelizing devices may be substituted for the Shadow Vehicle ond TMA.
(See note 15} 9. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces.
10. Flaggers shouid use two-way radios or other methods of communication to control traffic.
it. Length of work space should be based on the ability of flaggers to communicate,
12. If the work spoce is located neor @ horizontal or vertical curve, the buffer distances
should be increased in order to maintain stopping sight distonce to the AFAD.
13, Chonnelizing devices on the center line may be omitted when a pilot cor is leading
traoffic and approved by the Engineer.
14, The R1-7aT “WAIT ON STOP" sign and the R1-8aT “GO ON SLOW" sign shall
be installed ot the AFAD location on separate supports or they may be fabricated as
one 48" x 30" sign. They sholl not obscure the face of the STOP/SLOW AFAD.
15. The R10-6 "STOP HERE ON RED™ arrow sign shoil be offset so os not to obscure
the lenses of the AFAD.

DISCLAIMER:

@ WAIT GO
ON ON

R1-7aT R
24" X 30" LY LI
(See note 14)

[ . ] a 8T e T oE

Mox.
Devices ot
spacing

spacing
Devices at

100’
20’

20°
100" Max.

6 CDs at

I
[ ]
6 CDs at 10 spacing ———dom
]
F

l
L
]
10° spacing———_.:
]
r

=t oratlo
Operations
I Texas Department of Transportation s‘{;”,,’ﬂg;’d

END

END -

ROAD WORK

G20-2
48" X 24"

ROAD WORK
G20-2 l
48" X 24"

TRAFFIC CONTROL PLAN

AUTOMATED FLAGGER
ASSISTANCE DEVICES
See note 1) (AFADS)

TCP (1-6Q) DL S TCP (1-6b) TCP(1-6)-18

FiLEs topt-6-18. dgn oH fexe [ows [exs

ONE LANE TWO'WAY ONE LANE TWO"'WAY CONTROL © Txp07 Februory 2012 cont [seer 408 HIGHIAY

REVISIONS 6459 | 93 00t 1-610,etc.

CONTROL WITH STOP/SLOW AFADs WITH RED/YELLOW LENS AFADs 218 st soiy et .

HOU HARRIS, etc. 88

DATE:
FILE:
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND
1 ez za|Type 3 Borricade ® ® |Channelizing Devices
. Truck Mounted
~e I [ Eﬂjj Heavy Work Vehicle AN |attenuctor (TMA)
coO
oo \ | o Trailer Mounted Portable ghongeob!e
5% 0 | G 0 | Q L ] Flashing Arrow Board Message Sign (PCMS)
>
£8s 5 8 PRI : {7 IG 3 END 2 |sign <o |rroffic Fiow
S8 o 3 END (Flags- 2 & ROAD WORK
5& 2 [ I} \ | See note 1) b Flag F lagger
=0E 2 & cwz0- 10> N . ROAD WORK | s20-2
[-}+} "X * o — -
22g (F lags- © g G20-2 (See note 2)A og;?f—?;?e wog:g:gug?mm Minimum | o ted
el I See note 1} 3 I Q 48" X 24 Posted] Formuta Toper lLengths Chonnel izing Sign Longi tudinal
cEY 2 £ (See note 2)A 1 Speed % % Devices SpQein® |sutter Spoce
2:":"5 z A * 10° 1o Oon a On o Ipistance 8"
8€3 l gol25 I Offset|Offsetloffset] Taper | Tangent
283 PR oalo € 8,06 | 30 21 150°| 165°[ 180°] 30’ 60’ 120" 90°
£ao .. h 2-150 Q- WS T - " n 7 v 7
P8al (Flags- Lule® oolo g 35 L= 20 205°] 225'| 245 35' 70 160. 120'
e8] See note D I Solx [ < il [ 40 265°| 295’ | 320°| 40 80° | 240 155
£.8 x N g3 ss|v" | : a5 450'] 495°] 540°] _45° | 90" | 320° 195"
g6, — | | M °a « |7 I 5007 | 550°| 600°| 50’ | 100°_| 400’ 240"
sa. 215 " - : 55 550°| 605| 660°] 55° | 110° | 500" 295"
58 o e l h L=WS
‘So:iu', = E b 4 . >03 I 60 600’ | 660'| 720" 60’ 120° 600’ 350’
3%% 5 | I l 2 | L 4 8 I [ 65 6501 715'| 780" 65° 130’ 700° 410’
Ci £ 15 12 70 700°] 770°| 840°|] 70° | 140’ | 800’ 475’
o 7] 4 < .
=% gz 10, lezn  —+ 10° . ; ; ; > T
s & RE [Pl tive ! 750" ‘900’1 75 150 900 540
25{81 o S I |Min. ot Work vehicles Min, . womoser'w\ilgle L 20 1 822
£ §\°. 5|5 NE or other egunprmnf | L] 8| (See Note 7) | ¥ Conventional Roads Only
288 5| » X work operatiom 1 - | | %% Taper 1engths nave been rounded off.
oy A I I .51'!:.‘ such as trucks, 2 . L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
2*2 x- A "v.;.ﬂ moveable cranes, ] o ez k-
58 ol ,‘.:l: etc., shall remo;n in '9’;5 | TYPICAL USAGE
g9y - . "s ek areas separated from .
gg“‘ ggonggl;;ggege\{;czsﬁe _: I "",f:‘. § lanes of traffic by 3 l MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
mg*g' wo)r,k orea is o minimum %’.ﬁ gsl chonnelizing devices | @' DURATION STATIONARY | TERM STATIONARY STATIONARY
g of 30° from the / K. ot all times. g 7 7 7 7
Ps§e nearest troveled way.-— | l olE ¥ o
L O [
S M o Q& .
géé § " 7y = ey e g [
:-"‘46 | 3 l g 54 ’:‘ ‘:_ ) GENERAL NOTES
8 i . 1 <)
2%8 ¥ (See notes 4 & 5) o | 5 3 Ll 1. Flogs ottoched to signs where shown, are REQUIRED.
£p £ [Fay] o b1 5- 2. All traoffic control devices illustrated ore REQUIRED, except those
538 | | 3 L K. ;;l denoted with the triaongle symbol may be omitted when stoted in ?[\e
°u? @ l 4 £« N plans, or for routine maintenonce work, when approved by the Engineer.
&§§2 (See notes 4 & 5) | it I 3. Stockpiled material should be placed a minimum of 30 feet from
Ewm: | - | 3 ~ o Y = nearest traveled way.
SETE & 15 0 iel 4, Shodow Vehicle with TMA and high intensity rotating, flashing,
‘:,-;J e & a 2z . > (See notes 4 & 53 ] | oscillating or strobe lights. A Shadow Vehicle with o TMA should be
5 %o ]2 L . used anytime it con be positioned 30 to 100 feet in advonce of
l v 50 I 7N L l the area of crew exposure without adversely offecting the
56/* @ & 5 [ @ ) per formonce or quality of the work. If workers are no longer prgsefﬁ
U € 9 FE . l but road or work conditions require the traffic control to remain in
[ =t ] 2 z v & - place, Type 3 Borricades or other chonnelizing devices may be
Lcule 8 | * " substituted for the Shadow Vehicle and TMA.
sofv® > I 5. Additiongl Shadow Vehicles with TMAs may be positioned off the paved
| [ hy & g - . surfoce, next to those shown in order to protect o wider work space.
x ‘é 5 [ 6. See TCP(5-1) for shoulder work on divided highways, expressways ond
- [ a2 25 . freeways.
29 g I 7. Inactive work vehicles or other equipment should be parked near the
L | . ] 5o right-of-way 1ine ond not parked on the paved shoulider.
[} 5] Lklwn o . e . " -1
o ° I g 8. CW21-5 "SHOULDER WORK" signs moy be used in place of CH21-1
2 5 5 5 N x - I "ROAD WORK AHEAD" signs for shoulder work on conventional roadways.
[} o] © L. [} .
£ | £ o I - ] -
& & END S 3 8 | H |
ROAD WORK 2 & 3 2 :
| 620-2 | @ | © ]
CW20-1D 48" X 24" .
48" X 48" {See note 2) A END |
VAR (Flogs- VARAS AP ROAD WORK VA ; — Trafflo
(Flags- | ! Operatlons
See note 1) G20-2 . Division
48" X 24" ) l Texas Department of Transporiation Standard
I ] (See note 2) A CW20-1D
| do" X 48 TRAFFIC CONTROL PLAN
see rore CONVENTIONAL ROAD
TCP (2-1q) TCP (2-1b) TCP (2-1¢)
TCP(2-1)-18
FILE  tcp2-1-18.dgn on [exs [ons =
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER T N R
H H REVISTONS 6459 | 93 001 1-610, etc.
oo Conventional Roads Conventional Roads Conventional Roads 9 o 6458 LB 0rete.
EE 1-97 2-18 HOU HARRIS, etc. 89
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DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND
Warning Sign Sequence ecrzz2lType 3 Barricade ® 8 |[Channelizing Devices
in Opposite Direction Truck Noonted
Some os Below wtee | END IR [Heavy work venicie | @I [xtrenuator (Twa)
gs | ROAD WORK g;@-; 18" @ Traiier Mounted @ Por?oblesghong(ggaé?
5§ <> 4} G20-2 {See note 2)A / Flashing Arrow Board Message Sign
09 e N - A
'w 4 4 . . <:J Traffic Flow
26 | "o ey ; e (PREPARED CH20 1D Sign ‘
§°8 zixaz X e A AAA ?g;' X 48" O\ Flag D—Q F lagger
t2° - ———————— Temporary ags-
§f;~3 T0 Yield Line / / See note 1) Minimum Suggested Maximum| . oo
e ONCOMING | . | (See Note 2) A Desirabie Spacing of . Suggested |Stopping
2= 3 Posted|Formula Taper Length - Sign A A “
zu-g TRAFFIC S Speed ape engths Chonnel.rzmq Spacing Longtitudingi .Slth
>L - * % Devices .y Buffer SpacejDistonce
Sk _ * to’ | 11’ ] 12 on a on o i i
e 3;"22!@36" ! ¢ CW20-7 ortsetloftsetiorreet| Toper | Tangent | DiSTOnCe
uat {See note 9) K 48" x 48 / 30 2] 150°] 165°] 180°] 30° | 60° | 120° 30° 200°
£83 3|5 XXX 35 |- ——é‘g 205 | 225° | 245'| 35" 70° | 160’ 120° 250"
ggL . 42 EET 40 265'| 295°| 320°] 40’ 80° | 240’ 155’ 305"
Eem . L4 F
508| pevicesatzor ] | . Wiear END a5 450°| 495'| 540°'| 45' | 90’ | 320° 195° 360"
€8 spcing en The Taper = 8|< 24" x 18"A ROAD WORK 50 500°| 550°| 600°] 50° | 100° | 400’ 240° 425°
N -F 620-2 55 | | .wg |550°] 605°] 660°] 55° | t110° 500" 295° 495’
&’33 3 Except in 48" X 24" 60 600°| 660°| 720'] 60’ 120’ 600" 350" 570’
58 emergencies, - - - - - n - .
S+ fiagger stations 65 650°| 715'| 780 65 130 700 410 645
022 A 70 700°| 770’ | 840’ 70" | 140" | 800’ 475" 730°
%*’-‘e at night 75 750 | 825'] 900 75’ 150° 900’ 540 820°
',‘L.E, 8 ¥ Conventional Roads Only
bov 8 Temporary ¥¥ Taoper lengths have been rounded off.
-89 n 24" Stop Lini L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
no C x (See Note 2) .
B2 5 100" Approx. TYPICAL USAGE
Ve L N . F3 Devices at
2*01 Shadow Vehicle with of 20" spacing MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
53] TMA ond high infensity I Slg DURATION | STATIONARY | TERM STATIONARY | STATIONARY
386 rotating, flashing, N—— ~yF 7 7 7
< Sl oscillating or sirobe PR
3% lights. (See notes 6 & 7) s ek
2égl 19 = i GENERAL NOTES
P88 3 ';( ! 1. Flags attached to signs where shown, are REQUIRED. .
T © 2 8 2. All traffic control devices illustrated ore REQUIRED, except those denoted with the triangle symbol
522 1 8 may be omitted when sioted elsewhere in the plans, or for routine mointenonce work, when opproved
=5 ° Shadow Vehicle e by the Engineer.
20 :f R1-2 with TMA and Rl ¥ 3. The CW3-4 “BE PREPARED TO STOP" sign moy be installed after the CW20-4 "ONE LANE
2x*1 pevices at 20 g £ g 42" X 42 "X 42" high intensity <] ROAD XXX FT" sign, but proper sign spacing shall be maintained. .
N3 spacing on the Taper % = n;?fo;!ng, - = 4, Floggers should use two-way radios or other methods of communicetion to control traffic.
508 o <] TO osg?l ig?’;ng or 5. Length of work space should be based on the obility of flaggers to communicote.
- 085 . B2 strobe |ights. 6. A Shadow Vehicle with a TMA should be used onytime it con be positioned 30 to 100 feet )
5%8’.5 Ly ONCOMING [R! :ZOP {See notes 6 & 7)— in advance of the area of crew exposure without adversely affecting the performance or quality of
Egmcn Temporary ;,,'/ TRAFFIC 48™ X 36" the work. [f workers are no longer present but road or work conditions require the troffic control
SETE] Yield Line ) (See note 9) to remain in place, Type 3 Barricades or other channelizing devices may be substituted for the Shadow
o o (See Note 2) A AAAA/ o vehicie and TMA.
5 %% ™ S CW20-1 7. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to those shown
l * Devices at é' \ S 48" x 48" in order to protect a wider work spoce.
2 e Fone M 5| > XXX TCP (2-20)
on the Taper S— = -2a
1o cwWi6-2P
I Except in b =t FEET 24" X 18" A 8. The R1-2 "YIELD" sign traffic control moy be used on projects with approoches that hm./e adequate sight
emergencies, distance. For projects in urban areas, work space should be no longer than one half city block.
| X 48" flagger stations e u, In rural areas, roadwoys with less than 2000 ADT, work space should be no longer than 400 feet.
shall be x /7 BE AN 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be placed on a support at a 7 foot minimum
il lUpiﬂo*Ei_/ | P mount ing height.
at night 1 ¢ PREPARED
| x /w4 TCP (2-2b)
48" X 48" P T " . . - 5 ffic and
Temporary 10.Channelizing devices on the center line may be omitted when @ pilot cor is leading troffic
24" Stop Line y e ) (See note 2) A approved by the Engineer.
{See Note 2) A 11.1f the work space is located near a horizontal or vertical curve, the buffer distonces should be
x increased in order to maintain stopping sight distonce to the flogger and a queue of stopped vehicles.
(See table cbove!l.
12.Floggers should use 24" STOP/SLOW paddies to control traffic. Fiags should be limited to
emergency situtations.
END
Traffic
ROAD WORK = oprations
G20-2 rtation on
48" X 24" I Texas Department of Transportati Standard
END
ROAD WORK TRAFF IC CONTROL PLAN
Frags." oz ONE-LANE TWO-WAY
lags- 48" X 24"
See note 1) TRAFFIC CONTROL
TCP (2-2q) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
- - FILE | fop2-2-18.dgn ™ [ex: Jow: Jex
ONE LANE TWO-WAY ONE LANE TWO-WAY O becmber 1995 | con [ 5 ot
REVISIONS 6459 | 93 001 1-610, etc.
. CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS 53 303 T ounry et
== (Less than 2000 ADT - See Note 9) 49 218 o0 RARRIS, eto. %
L1og |




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

END LEGEND — :
END / ROAD WORK ggo'g 24 ezrr2|Type 3 Barricade m® |chonnelizing Devices
Ga Truck Mounted
A KON a8 x 24 0 IG :mj Heavy Work Vehicle A | attenuator (TMA)
g8 A\ ip Trailer Mounted ve.. |Raised Pavement
S.g A \\’ gggox‘EBHEA 4 " @ Fiashing Arrow Board Markers Ty [1-AA
5% ?Elogsfe 0 l G —_ (Flags- : < PASS [1f opplicabte 2 |sion Traffic Flow
25 .| See note 1) See note 1) I P WITH < ?
o8 [ o @ CARE | R4-2 0\ Flag u—O F lagger
b * = PASS 24" x 30 — -
F o+ 1f applicable Winimom Suggested Woximum] o
o0& DO WITH N Desirable Spocing of sign Suggested
z+-g l _/ RA-1 3 6" Double Posted| Formula Taper Lengths Chonnelizing Spacing |Longitudinal
> NOT M-—T e CARE R4-2 24 X 30" Yel low Speed * % Devices el Buffer fme
‘,.E:; Rd-1 PASS 24" X 30" L in Buffer * 100 | 11t | 12 Oon a On a  |pistence B
Ef| A | Istand offset|Offsetloffset] Toper | Tangent :
883 * 1 30 2| 150°] 165°] 180’ 30’ 60° | 120 90
A 35 L= g‘g 2057| 225'| 245°] 35 76° | 160° 120
83:’ [ o) 40 265'| 295’} 320’ 40’ 80’ 240’ 155
&;3 7 45 450°| 495°| 540 45 90’ 320° 195’
£k : ) - 50 500°] 5507 600°| 50° | 100° | 400° 240°
5‘:§° . N < 55 _ 550 605°| 660° 55° 110’ 500 295’
@3 R CW1-4R y > L=WS , i _ _ = ==
58, 48" X 487N\ 60 600" 660°| 720°| 60" | 120° | 60 '
‘g:g t \ X 65 650°| 715 780’ 657 130’ 700" 410
e88] cmspe,. [ues - X 70 700°| 770°| 840°| 70" | 140° | 800 475
S B X 3 / cw3-1p LT R e 75 750°| 825'| 900'] _75° | 150° | 900’ 540
O S . L1 / CWi-6aTl 24" X 24"
1Y - r E‘/ ' " " ¥ Conventiona!l Roads Only
250 g 36" X 36 . solia
i} " inive CH13-1P ¥¥ Taper lengths have been rounded off.
,,§8 t gg;::'ne 24" X 24" L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
0 4= m i .
3t - e 4n g : e TYPICAL USAGE
C % g
4 R v SHORT SHORT TERM INTERMEDIATE LONG TERM
g8s o ;Tzé?ieél A 6" Double 1k o€ « MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
L S Pavement Yellow Line sy TCP (2-3b) ONLY
* oF Markers on a £ - >
o5 40" c-C
43 . . |
] Iy —O k GENERAL NOTES
§“’£ Igﬁog?gg’ 'gloémgq’ ’ //"0 o i. Flogs attoched to signs where shown, are REQUIRED.
w89 E AT I S | o .0 32 2. Al troffic control devices illustrated are REQUIRED, except ﬂ}ose denoted
2% Hionts. (See notes 7 & & 8 < with the triangle symbo! may be omitted when stated elsewnere in the pians,
£ o o 1n-2" 1F oo S~——  Tronsverse Chonnelizing or for routine maintenance work, when approved by the Engmger.
558 8 N — Devices spaced ot 500° to |3. when work space wiil be in place less.ﬂ}m thrc.ae days existing pavement
585 ol€ " Shadow Vehicle with 1000° in urban areas, or markings may remain in place. Channelizing devices shail be used to separate
&§§§, AE % TMA and high intensity 174 to 1/2 mile in rural traffic. . o
2 : 2 rotating, flashing, qp @ aregs betweem recurrent 4. Flagger control should NOT be used unless roodway conditions or heavy troffic
Ly » . oscillating or strobe : 8 work spaces volume require additional emphasis to safely control traffic. Flagger should
é.-gf CW1-4L ) lights. (See notes 7 & 8) L e 8 be positioned of end of traffic queve. .
a8 %8| N/ I 7Cw1-6aT N ™~ D= 5. The R4-1 “DO NOT PASS,” R4-2 * PASS WITH CARE" ond construction
Py 4 36" X 367 78 I regulotory speed zone signs may be installed w:fh!n cyzo-m ROAD WORK
XX b (See note 2) A qF £ AHEAD" signs. Proper spacing of signs sha!l be maintained. .
K ) 6. Conflicting pavement marking shall be removed f?r ignq term prou.acfs.
(2:213;(1;4" - o I 7. A Shodow Vehicle with o TMA should be used anytime it ccr.x be positioned
i Cwi-4L I 30 to 100 feet in advance of the area of crew exposure without adversely
p 48" X 48" @ of fecting the performance or quality of the work. If Yorkers are no Ion?er
L F ALV present but road or work conditions require the traffic control to remain
v T, | in ploce, Type 3 Barricades or other chonnel nznr.\g.devnces moy be substituted.
h '. - CWi3-1P 8. Additiongl Shadow Vehicles with TMAs may be_pos:honed of f the paved surfoce,
L L cw13-1;4 - B ~ MPH J 24" 24" next to those shown in order to protect g wider work space.
24" X " N
- - TCP (2-3q)
S x 3 icti i d for long-term projects.
§ ) ’ 9. Conflicting povement morkings shall be remove le} .
(See not 2A ! MpH | CW13-1P WY =2 DO For shorter durotions where traffic is directed over a yellow centerline,
e note + 24" x 247 5 T NOT channelizing devices which separate two-way traffic should be spaced on
== .l - > PASS [R4-1 taopers at 20' or 15' if posted speeds are 35 mph or.slo\yer, ond f?r 'rongeu:ﬁ
24" % 30" sections, at 1/72(S) where S is the sp?ed'm mph. . This tighter dew_uce spﬁcngge
> Do CW1-6aT N ol Y is intended for the areg of the conflicting markings, not the entire work zone,
PASS 36" X 36" N\ 9F
NOT (See note 2) A . n £"}’;ﬂc
WITH 5 5| —1 PASS [Ra-1 5 5| x et
5a- S 3 24" x 307 2 3 Texas Department of Transportation Standard
¢ 30 LARE 3 3 PASS 3 3 P
24" X 30" F 3 3 -i
£ o -
If opplicablie 5’ b w]TH / 5’ 4k s P A
3 E Raz | CARE g 3 y A TRAFFIC CONTRFOTLS OLN N
6 > 3 o 48" X 48"
END & o If applicable o ®| G & (?lo:s- TRAFFIC SHI
%25 2¢-(ROAD WORK | T el - See fore 1) TWO-LANE ROADS
20-2 ROAD WORK
TCP (2-3q) 48" x 24 TCP (2-3b) o< TCP(2-3) -23
See note 1) -
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDE e e
© 1x00T April 2023 cONT | secT 308 HIGHNAY
ONE_LANE CLOSED ONE LANE CLOSED il T T
FIELD OF VIEW 595 303 423 S e
24 ADEQUATE FIELD OF VIEW [NADEQUATE FIEL o ——
3 163




DocuSign Envelope ID: 60268F04-A8AA-4638-BFA0-E204AAE33D21

LEGEND

Type 3 Barricade s ® |Chonnelizing Devices

. Truck Mounted
Heavy Work Vehicle PN | attenuator (TMA)

Trai ter Mounted Portable Changeable
Flashing Arrow Boord Message Sign (PCMS)

Sign <3 Traffic Fiow
Flag U-O F tagger

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

See note 1)
- ROAD WORK
Minimum Suggested Maximomp . .o

G20-2 A
48" X 24" Desirabie Spacing of . Suggested
PS%sefe%d Formula Taper Lengths Chonnelizing 5 S:q;r:‘g Longitudinal
¥ % Devices ¢ v Buffer Space

* T " g —pyn
10 i 12 on a on o istance 8
offeetioffsetloffeet] Taper | Tamgent |018T°

30 2] 1507 165°| 180" 30 80’ | 120 30"
35 |- Y5 [2057| 225" 245 35° 70° | 160" 120"
70 265'] 295°| 320°| 40 80° | 240 155°
a5 450°| 495°) 540°] 45 30" | 320° 795
‘ 50 5007| 550°| 600°| 50’ | 100° | 400° 240"

55 5507 605'] 660°] 55 | 110° | 500° 295"
60 500°| 660°] 720°| 60’ | 120° | 600 350"
65 650°| 715°| 780°| 65' | 130’ | 700° 410"
70 700°| 7707 | 840'| 70" | 140’ | 800" 475"
75 7507 | 825°'] 900°] 75° | 150° | 900 540"

| ¥ Conventional Roads Only
¥¥ Toper lengths have been rounded off.

L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

|
||§>|'E‘I>Q B

No warronty of any

TxDOT ossumes no responsibility for +he conversion

END
ROAD WORK

G20-2
48" X 24°

Shoulder
<
<P
®
&>
Shou | der
Shou f der
<
<
>
&>
Shouider

48"
(Flags-
See note 1)

| } 30" X 12° > |

L
&

3X for over 50 MPH

L
100*

X for 50 MPH or less

l

E .
Approx. A
w0
oz
x o
o
W=
Y
y \
.-m a .
. .t R

II/ZL

200°
pprox.

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or ’

MOBILE

30’
MIN,
Work Space

{See note 8)—<——]

strobe Iights,

(See notes 5 & 6) I CW13-1P GENERAL NOTES

MPH ] 24 7x 24" -
1. Flogs attached to signs where shown, are REQUIRED.
2. All traffic control devices illustrated ore REQUIRED, except those denoted
with the triongle symbo! moy be omitited when stated elsewhere in the plons,
or for routine maintenonce work, when approved by the Engineer.
3. The downstream taper is optional. When used, it should be 100 feet minimum
length per lone.
4, For short term applications, when post mounted signs are not used, the distonce
\\ iegend may be shown on the sign foce rather than on ¢ CW16-3¢P supplemental
plogue.
/ 5. A Shadow Vehicle with o TMA should be used anytime it con be positioned
30 to 100 feet in advonce of the areg of crew exposure without adversely affecting
7 CWl-GaT N the performance or quality of the work. If workers ore no longer present but road
36" X 36 or work conditions require the troffic contro! to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the Shadow
Vehicle and TMA,
6. Additionol Shadow Vehicles with TMAs may be positioned in each closed
lane, on the shoulder or off the paved surface, next to those shown in order
to protect a wider work space.

TCP (2-4q0)

7. If this TCP is used for o left lone closure, CW20-5TL *LEFT LANE CLOSED"signs
shall be used ond channelizing devices shall be placed on the centerline to
protect the work space from opposing traffic with the arrow board ploced in the
closed lane neor the end of the merging taper.

TCP (2-4b)

8. For shorter durations where traffic is directed over a yellow centerline,
channel izing devices which separate itwo-way traffic should be spaced on tapers
ot 20 or 15' if posted speeds are 35 mph or siower, and for tangent sections, ot
1/72(S) where S is the speed in mph. This tighter devices spacing is intended for
the area of conflicting morkings, not the entire work zone.

30°

Min.
Work Space

Shadow Vehicle thM
TMA ond high intensity B
rotating, flashing,
oscillating or strobe

P lights. {(See notes 5 & 6)

.0
1/73|L

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

kind is made by TxDOT for cny purpose whatsoever.

B

%

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

DISCLAIMER:

1/72 L

L

CW16-30P % -
l l = 30" x 12 | .

(See note 4)

END

ROAD WORK
620-2

=t cratlo
: Ope;rﬁlons
I Texas Department of Transportation seavnfiao?d

END
ROAD WORK
CW16-3aP

AV AT

48" X 24"

5>
&>
Shoulder
X

Shoulder
Shoulder

G20-
20-2 30" x 12"

e < See' TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

Shoulder

See note 1)

TCP (2-4q) TCP (2-4Db)

/ CW20-1D TCP (2'4) ']8

48" X 48" FiLer  tep2-4-18.dgn DA [exe Jow Jers

ONE_LANE CLOSED TWO LANES CLOSED N Bl O _ e W el [ e

8-95 3-03
1-97 2-12 0157 COUNTY SHEET NO.

FILE:

4-98 2-18 HOU HARRIS, etc, 92
Led ]

DATE:
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LEGEND
ezzz2a|Type 3 Barricade & 8 |Channelizing Devices
. Truck Mounted
3 § c g ‘ l I3 [Heavy Work venicte | @) [ptrenuator (Twa)
"o‘g é l c ‘G= ]0 é END Cw20-1D END @ Traiter Mounted @ Portable Chongecble
48" X 48" Flashing Arrow Board Messaoge Sign {(PCMS)
g & 5 ROAD WORK Frogs. ROAD WORK ing ge Sig
6° See note 1) G20-2 See note 1) 620-2 ohe {Sign <3 Traffic Flow
te 48" X 24" ) 48" X 24"
" - N |Fiog U_O F tagger
S L %
v @ @
906 » © °
B S 3 0 0 G 4} 3 Minimum Suggested Moximum| . .
kel 2% ' ’ - 2 t o posteal r \ Desiroble qupccinq o+‘l M.Sn;ngn:‘.m Suggested
= o = E— n [} ormulia Taper Lengihs Channelizing o Longi tudina!
Z 519 EW?'O SZL" ) Speed % % Devices sDc";;:no Buffer Space
‘8 IS 8" x 48 * 10° | 11' | 127 on a On @ |pistonce "B"
§ = 3 Offset|0f fset|0ffset] Taper | Tangent
2 Rl CW16-3aP A 30 Y IEECH NI M MY 60° | 120 30"
. N 30" x 127 35 |i- 5> [205'[ 2257 245°] 35 70° 160’ 120°
g el % 40 265°] 2957 320’ 40 80" 240 155°
é . < - 45 4507| 4957 540°| 45° | 90° | 320° 195’
a - % 50 500’ | 550°| 600’ 50’ 100" 400° 240’
g I3
[ Sl a
o e
Q
X
=

= 55 L=WS 550'| 605 660 55° 110° 500° 295’
60 600°| 660'| 720’ 60" 120 600’ 350°
65 650°| 715'] 780" 657 130° 700 410’
70 700’} 770’ | 840’ 70° 140’ 800’ 475"
- 75 750°] 825'| 800° 75° 150" 900’ 540’
% Conventional Roads Oniy
¥¥ Taper lengths have been rounded off.

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

of this stondard to other formots or for incorrect results or domages resulting from its use,

X
[
>
8
0
I @ ) @
5 Shodow Vehicle with ] L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
TMA H a CW1-60T % o
© and high a N . R . 8
§ in‘ren§Hy rotating, » 36" X 36 ~ 5 0'5
£ ;ég§ng"n 5 N 5 © 9 TYPICAL USAGE
I i -
e or strobe ?igh?s. = 2 L MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
é‘ (See notes 3 & 4) 8 Eb DURATION STATIONARY TERM STATIONARY STATIONARY
= SYPE v v
$
- o / GENERAL NOTES
% 1. Flags ottoched 1o signs where shown, ore REQUIRED.
= -] 2. Al! troffic control devices iliustroted are REQUIRED, except those
3 CWI1-4R N\ 7 ol€ 8 denoted with the triangle symbol may be omitted when stoted elsewhere in
® Pavement 48" X 48" N\ yd xS the plans, or for routine maintenance work, when approved by the Engineer.
£88 Markings N\ « 3. A Shodow Vehicle with a TMA should be used onytime it can be
4 - XX 5 positioned 30 to 100 feet in advonce of the area of crew eposure
<22 = without adversely offecting the performonce or quality of the work.
8" o S:ILS)-(H;“" MPH 1f workers are no longer present but road or work conditions
2 = | —1 require the traffic control to remain in place, Type 3 Borricodes or other
= / o channelizing devices may be substitutued for the Shadow Vehicie ond TMA.
' H 4. Additional Shadow Vehicles with TMAs may be positioned in each
h hic! h / .
?Mfdgﬁcvgzéﬁ ?n‘:é;sify c g:l )6(0;6.. closed lane, on the shoulder or off the paved surface, next to those
x rotating, flashing, s shown in order to protect a wider work space.
o§ci Iigting or strobe B 5. The downstream toper is optional. When used, it should be 100 feet
tights. (See notes 3 & 4) ~ approximately per lane, with chonnelizing devices spaced at 20 feet.
el S
TCP (2-50)
x N ] ol I 6. If this TCP is used for a left lane closure, CW20-5TL “LEFT LANE CLOSED"
Pavement signs shall be used and chonnelizing devices shall be placed on the
) Markings centerline to protect the work space from opposing traffic, with the
by — pa— arrow boord placed in the closed lane near the end of the merging
7 CW20-5TR taper.
48" X 48" -
x
CW16-3aP @ - TCP (2-5b)
30" x 12* .Q Q 7. Conflicting pavement markings shall be removed for long-term projects.
END g Sy x
ROAD WORK P
620-2 ] . L L - Traffic
48" X 24" o 3 3 3 > g Operatlons
3 F] 3 0 {} 0 G 3 - ; I Te Department of Transportation Divislon
2 3 b 5 |l s/ CW20-5TR exas vepartmen P! Standard
0 5 ND 5 5 . 48" X 48"
ROAD WORK _h__} gw|5-3ag TRAFF IC CONTROL PLAN
o" X 12"
620-2 x LONG TERM LANE CLOSURES
48" X 24"
See note 1) MULTILANE CONVENTIONAL RDS.
TCP (2-5a) TCP (2-5b) TCP(2-5)-18

A AHEADCWZO- 1D FILE:  tcp2-5-18. dgn oN: Jex: Jow: [ex:

X 48"
- @©71x00T  December 1985 cont |sect 08 HIGHWAY
o ONE LANE CLOSED Two LANES CLOSED S(Zécggfe 1 8-95 2-12 REVISIONS 6459 | 93 001 1-610, etc,
W 1-97 3-03 o1sT COUNTY SHEET NO.
g: 4-98 2-18 HOU HARRIS, etc. 93
165
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No worranty of ony

Shou!der

TxDOT ossumes no responsibility for the conversion

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

Pavement
Marking
(See note 5

(See notes-]
6&M

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

kind is made by TxDOT for ony purpose whatsoever.

=
O
Pt b
g g
=
<
4
o
2 5
o v
3
o
L
v
*
*
*

Shoulder

END
ROAD WO

RK

G20-2
48" X 24~

o

Min,

500’

Approx.

A
_L 100"

T o

Work Space

CW16-3aP
30”

X 12"

END
ROAD WORK

G20-2
48" X 24"

Shoulder
Shouider
Min.,

500

Approx.

Work Space

Medion

(See notes 6 & 7)—]

Pavement
Marking
(See note 5)
3]
EXIT —
A [T
ES-~1 a
48" X 42"
of ¢
O o=
—l=
EXIT
XX 5
MPH 8
CW13-2 EXIT
48" x 60"A | oPEN
ES-1
-l
48" 42"
Pavement 8" x a2
Marking
{See notes 5)
¥
[
\4} A >
See TCP(2-6a)

for advance
warning signs

LEGEND
crrzalType 3 Borricade m® |[Channelizing Devices
. Truck Mounted
I3 [Heovy Work venicie @] |a+renuotor (TMA)

Portaoble Changeable
Message Sign (PCMS)

Trailer Mounted
Flashing Arrow Board

)

<
i

Sign Traffic Flow

Fiag F lagger

Minimum Suggested Maximum| . o
posted| Formuta|  Toper Langins copac g o Sign | Suggested
Sp;ed ¥ % Dev?:;es ° SD?;ENQ léz?‘?‘;rugégge
ot teet Offset Of‘fzsef %pe?- To?'?geonf Distance ®
30 2 150'| 165 180’ 30’ 60’ 120’ 90’
35 L=-§§— 2057 225'| 245'| 35° 70" | 160° 120°
40 265'| 295°| 320’ 40° 80’ 240’ 1557
45 450°] 4957 540 a5’ a0’ 320’ 195
50 500°'| 550} 600’ 50° 100’ 400’ 240"
55 L=WS 550'] 605'| 660’ 55 110 500 295’
60 600'| 6607 | 720’ 60" 120’ 600 3501
65 650'| 715°] 780’ 65 1307 700’ 410°
70 700°| 1707 840’ 70’ 140" 800’ 475"
75 750°| 825°| 900’ 75° 150 900’ 540°

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

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

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY
v v

GENERAL NOTES

5
6

END
ROAD WORK
G20-2
48" X 24"
L. |
AN
3 3 R
2 2 £ !
v wn E
o
(=]
0
|3
VI A
~la
=)
g
3
Pavement z{
Marking o o
(See note b § ‘
+ w0
e
§ SRS
8 g
(See notes
7 — x
m
a
[+ 4
[71]
— l g
=
=
& £
o>
w
. =]
® "
é =y
RAMP
CLOSED
R11-2bT
48" X 30"
#CW25-1T
48" x 48 A
G ' G -Channelizing
= Devices at
" 20’ spocing
Bw——1-See TCP(2-5q)
for lane closure
details if a lane
closure is needed
to close a lone
5 which is normally
=1 required to enter
w the romp.
-l .

\\—See TCP (2-60)

for advonce

1.
2.

. Channelizing devices used to close lones may be supplemented

b

. Additional Shadow Vehicles with TMAs may be positioned in each

Flags attoched to signs where shown, are REQUIRED.

Al traffic contro!l devices illustroted cre REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere in
the plans, or for routine maintenonce work, when approved by the Engineer.

with the Chevron Alignment Sign ploced on every other channelizing
device. Chevrons may be attached to plastic drums os per BC Stondards.
Channe!izing devices used along the work space or along tangent sections
may be supplemented with vertical panels (VP) placed on everyother
channelizing device. If night time conditions make it difficult to see ot
least two VPs, the VPs may be placed on each channelizing device.

The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.

Shadow Vehicle with TMA and high intensity rotating, flashing,oscillating
or strobe lights. Shadow Vehicle with TMA and high intensity rofoting,
flashing, oscillating or strobe lights. A Shadow Vehicle with a TMA
should be used anytime it can be positioned 30 to 100 feet in advance

of the area of crew exposure without adversely coffecting the performonce
or quality of the work. If workers are no longer present but road or work
conditions require the troffic control to remain in place, Type 3
Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA.

closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect o wider work spoce.

‘ o Traffic
Operations
l Texas Department of Transportation s’{gv,’fjg}’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

for lane closure warning §igns
for laone closure /
TCP (2-6a) see neve 1 TCP (2-6b) TCP (2-60) > cwzone- 3 fcpzas_w'l'nCP (M?-Gl)m-lg -
iy ONE_LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS PP I 1 N T
e 8-95 2-12 pist COUNTY SHEET X0.
[=3™W 1-97 2-18 HOU HARRIS, etc, 94
Lo ]
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END END LEGEND
Traffic Control Devices G20-2 Traffic Control Devices G20-2 - T N
shown for one direction ROAD WORK]4g+ x 24~ shown for one direction ROAD WORKJ 5~ x 24~ ezzza|Type 3 Barricade ® ® |Channelizing Devices
. Truck Mounted
gg | l:mj Heavy Work Vehicle @\ |attenuator (TMA)
[4 0 0 If aopplicable Trailer Mounted weess |Raised Pavement
'5§ ¢ h Q,I,Q PASS Fiashing Arrow Board Markers Ty [1-AA
Cwi-6
*:E‘éq; New povement ! 48" X 24" | WITH e Sign <3 Traffic Flow
g,9 surface should (See note 2) A CARE | R4-2
L2 frﬁ?:ngo?g* 24" X 30" 0\ Flag D—() F lagger
x4 p
jup (See note 2) offa
235 Warning Reflectors may be added on
»E top of channelizing devices for Minimum Suggested Moximump .. ..
g additional conspicuity at night, o Desirabie Spacing of Sign Suggested
5-:8 Warning Reflectors, chevrons or rsualecdu Formuia Toper Lengihs Channetizing Spacing Longitudinal
<o q steody-burn warning |ights may pe * % Devices e Buffer Space
gaog be added if drums or longitudinal * o | 12 on o On o |pistance 8"
82 CW1-6 channelizing devices ore used. OffsetlOffsetloffset] Taper | Tangent
g3t 48" X 24" (Both directions) 30 2] 150 165°] 180°| 30" | 60 | 120° 30"
508 (See note 21 A 35 L:% 205°| 225'| 2457 35° 70° | 160° 120
2c Barricades moy be 7 7 T g n T )
Ewg offset to err)xl'li'r workers CTB with safety end 40 265 | 295} 320 40 80 240 155
. QO P! + ’ : O ] ’ ’
5 & and equipment to freatment, or other 45 450°| 495’ 540°| 45 90 320 195
5 “EL enter and exit work barrier system as ; y 7 ; ; ; 7
.ggz space. detailed elsewhere 50 500’ 550’} 600 50 100 400 240,
St ~ in the plans, 55 L=WS 550'| 605°| 660’ 55° 1107 500’ 295
- 60 600’ | 660°| 720°] 60° 120’ 600" 350’
3'58 65 650 715’| 780’ 65° 130' 700’ 410
T8 6" Solid 70 700°| 770°| 840°f 70° | 140 | 800° 475°
g2t 6" Solid Wnite 75 7501 825°1 900°] 75’ | 150 | 900’ 540°
90 . dgeline
ng:_’ gglz?ine ° ¥ Conventional Roads Only
D.g\. © ¥¥% Taper lengths have been rounded off.
22 st s L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
L [
= o
I
ol Pavement TYPICAL USAGE
- MS_ w 4w an Morkers on MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
ogs OM-3 6" 4" 6" 40' C-C. DURATION | STATIONARY | TERM STATIONARY | STATIONARY
598+ object pomptn]
sy Markers R11-2 L <
§:§ 48" X 30°
280 Hi-6 GENERAL NOTES
R -
£ o 48" X 24" 1. Flogs attached to signs where shown are REQUIRED.
w2b 6" 4" & 2. Al troffic control devices illustrated are REQUIRED, except those
:gg Type [I1-A-A |p—sforfe—si denoted with the frimqle.synbo! may be omitted when stoted elsewhere
& 9es Raised in the plons, or for routine maintencnce work, when opproved by the
g:w: Pavement 1u-2" Engineer.
282 Markers on -
SFLE 40°* c-C. TCP (2-7Q)
g '5"' " 3. Raised povement markers shall be ploced 40 feet c-c on centerline
e 6" Double throughout project.
Yellow Line 4. Roadwoy diversion design requirements should be based on posted
speed limit or prevailing speed.
i 5. New pavement surface should be extended ccross existing roadway
pr-2n edge to a point where existing pavement markings left in place
during project do not conflict with construction orea pavement
=< marking.
6" Doubtle .
Yellow Line ol CW5-2 TCP (2-7b)
48" X 48" 6. The CW5-2 "Norrow Bridge" sign moy be omitted if lone and shoulder
7 CW1-4L e ] (See note 6) widths ore mointained.
New pavement 48" X 48"
rface should
Sxrend to B XX T
this point. CW13-1P b
(See note 5) x MPH 24" X 24" DO
| (See note 2)A / NOT
@ -h_‘} olle
] PASS jR4-1
| 24" X 30"
>
I x ge Traffic
| . Divisior
. 4 gggO)-(lﬁég, or C {71 ) I Texas Department of Transportation s,;,,f,;’?d
wollin
14 | TRAFFIC CONTROL PLAN
| . J DIVERSIONS AND
N\AHEAD owz0-10 NARROW BRIDGES
/ 48" x 48"
TCP 7 NAREAD Zeyz0-10 (Flags-
C (2" 0) ?Fg;- X 48" TCP (2.. 7b) See note 1) TCP (2 - 7) - 23
ags-
See note 1) FILEr  tep2-7-23.dgn Nt [ex: [om Jexs
ROADWAY DIVERSION BRIDGE WIDENING B ¥ Y N E T
s 12-85 4-98 2-18 tAdhl
= 8-95 3-03 4-23 B1sT COUNTY SHEET NO.
g: 1-97 2-12 ﬂ HARRIS‘e'rc. 95
1o/
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. . ' . END Worning Sign Sequence | b LEGEND - :
?grgc‘aggs?;gnd?iggi?gﬁ ROAD WORK || 620-2 N Opposite girection . erzra| Type 3 Barricade ® B [channelizing Devices
48" X 24" some os below
some as below LV A4 LV AN * ROAEDN\[V)ORK 620-2 2 |sign <:.J Troffic Flow
§§ ° * Temporary 48" X 24"
« | 24" Stop Line . 0\ Flag Flogger
co —
Z‘g . v e+ |Roised Pavement T@ Temporary or Portable
509 R1-2 (= PASS PASS | 1f aopiicabie Morkers Ty 11-AA Traoffic Signal
LeD
5€ 2" x4 "X
T+
:‘L’: (\;VA]E:: R4-2 HSEIEOE‘:; — glA”I;l; R4-2 DMinimt;? Suggested Maximum|y;q i,
~ — | - esirable S ing of . S ted :
z:§ 10 24 X 30" RED ] [ 24" ¥ 30" Psosi;;add Formula]  Taper Lengths Chggﬁ;l?zinq S:Orcq:'\ng Lon?iﬁiiiol S?&;‘:‘Tq
e R1-20P ONCOMING R10-6L , o l {This sign should D; * ¥ Devices g Euffe:'B“Spoce Distance
peimi=s . TRAFFIC " " p be located across 10 | 11° | 12° on a on a st
3:9'5 48" X 367 24" x 36 I 8 from the R4-1 Of fset/0f fset|Offset] Taper Tongent Distance
gas| (See note T !“ Temporary |7 DO NOT PASS sign 30 S[150°] 165'] 180'] 30" | 60° | 120° 30" 200"
- i i in the opposin - - - - n
538 5 vield tine 4 direction oo 35 |L- &5 [2057 2257 245 35 70| 160 120 250
£ia 2 I 3 l 40 2657 295°| 3207 4do” 80’ | 240° 155° 305°
°2§ l T | 45 450'] 495'| 5407| 45’ 90° | 320’ 195’ 360’
[ J— - 3 ’
Te o 50 500°| 550°| 600’ 50’ 100’ 400’ 240 425
LYPU T3]
§§3 | EE | - 55 | | .ws | 550°] 605°] 660] 55 110° | 500° 295° 495’
280 l , \ | 60 600‘| 660'| 720'] 60’ 120° | 600° 350° 570°
G 3 l g ) 65 650°| 715°] 780°] 65’ | 130’ | 700’ 410’ 645°
CE = > l . 70 700'| 770°| 840°| 70° | 140° | 800° 475" 730°
X = - p - -
&, I 8 / CWi-4R | g A 75 750" | 825°] 900°] 75’ | 150° | 900’ 540 820
P L0 - N y 48" X 48" A\
05L I ] . % Conventiongl Roads Onty
£§§ MINI LAN_E WIDTH l 8 ¥¥% Taper lengths have been rounded off.
zecy |10 - Rural wE TR | - L=Length of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
o 10’ - Urban (Urban Street 1 CwW13-1P MINIMUM LANE WIDTH V
355 Conditions 30-40 mph) (—— 24" x 24 | Sew - 4R
g :8 Speed Conditions mp ,[ PP 11" - Rural Y N g TYPICAL USAGE
L . N
285 == 10° - Urban (Urban Street —t SHORT SHORT TERM | INTERMEDIATE LONG TERM
>00 D sty Py
g e ——— = Speed Conditions 30-40 mph MOBILE T TATIONARY | TERM STATIONARY | STATIONARY
ose 6" Solid o= ——— L e XX A DURATION | STATION 4 2
2489 White R1-2 — MPH WOy oan
25 Edgel ine 42°X 427X 42" | I 24" x 24
vVCo pa——————]
L O% R
5y — l GENERAL NOTES
'3:"55 l ONCOMING JRt-2aP 1. Flags attoched to signs where shown ore REQUIRED. .
wSo l P TRAFFIC ]48" x 36" i STOP 2. When this TCP is used at o location which does not involve a bridge,
T 8 {See note 7} I HERE ON g 48" x 4B CW20-4D "ONE LANE ROAD AHEAD" signs shoulg be used in lieu
Tt . | - | RED of the CW5-3 "ONE LANE BRIDGE" signs. The CWI3-1P Advisory Speed Plaque
5238 g ' Type B High 5 R10-6L is required with either worning sign.
. 086 - l o Intensity . [ o ( 24" X 36" 3. Raised pavement morkers shal! be ploced 40 feet c-c on centertine between
E5¥% N | 0 Flashing Warning 2 T DO NOT PASS signs ond stop or yield fines.
Zo0w 8 Light or Flashing n I o 4, For intermediate term situations, when it is not feasible to remove and restore
SECE - ] Beacon. P o pavement markings, the chonnelizaotion must be made dominont by using a very
2 2o igﬂ?orofy [R— (See nofe 6) 8 ] close spacing., This is especially importont in locations of conflicting .
s ¥ reld Line 6" Solid - information, such os where fraffic is directed over a doublie yellow centeriine.
wWhite / In such locations @ maximum chonnelizing device spacing of 20 feet is
Edgeline [ o* recommended. The 20 foot channelizing device spacing recommendation is
i S "l + intended for the area of conflicting informotion and not the entire work zone.
5 TCP (2-8a)
" Soli g / CW3-3 -
ghiig ' — | W P S 48" X 48" 5. Traffic control by CW3-2 "YIELD AHEAD" symbo! signs for one lane two-way
Edgeline Temporary L (Red Ball on Top) traffic control operations should be limited to work spoces less thon
24" Stop Line—-/ 400 feet long and roodwoys with less than 2000 ADT. Otherwise, portable
troffic signals should be used.
6. If power is availoble, a flashing beacon should be attached to the CW3-2
“YIELD AHEAD" symbol sign for emphasis.
7. The R1-2 "YIELD" and R1-20P “TO ONCOMING TRAFFIC" signs ond ofher.
regulatory signs shall be instalied ot 7 foot minimum mounting height.
6" 4" 6" y TCP (2-8b)
Type 11-A-A  po—efoei—r] |6" 14'; 6‘]‘ NS 8. A list of approved Portable Traffic Signais can be found in the “Compliont
Raised ;yge éI-A-A CW20-4D Work Zone Troffic Control Devices® list,
Povement pg\',szem 48" X 48" 9. Portable traffic signals should be located to provide odequate stopping sight
ﬁgfkﬁfé hal Markers on (See note 2) distonce for approoching motorist (See toble abovel.
40’ C-C.
g‘ Trafflc
Safety
I Texas Department of Transportation 5‘32‘;’5}3;’,,
- P** o 247 x 30" TRAFFIC CONTROL PLAN
6" Double ‘ LONG TERM ONE-LANE
Yellow Line 6" Double TWO'WAY CONTROL )
Yellow Line
TCP (2-8q) Flags- TCP (2-8b) TCP (2-8)-23
X 48"
ONE LANE TWO-WAY (Flags- FILE:  top2-8-23.dgn on: [ex: [ows Jexs
- See note 1) © 1xboT Aprit 2023 cont |sect Jos HIGHWAY
. TRAFFIC CONTROL WITH YIELD SIGNS R %’:}i;&"‘_‘z WTI";‘; Y s M I < T
o oISt COUNTY SH e
8-95 3-03 4-23
P {(Less Than 2000 ADT-See Note 5) 1-97 2-12 HOU HARRIS, etc. 96
[w TS = R

Le8 ]
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LEGEND

% | Trail Vehicle
ARROW BOARD DISPLAY

> Shoulder .
z X VEHlCLE WORK % % | Shadow Vehicle
o
5 Work Vehicle Leod Vehicle CONVOY oR CONVOY * % ¥ | Work Vehicle RIGHT Directional
- with strobes with strobes Q R . .
£ - — e W21 100T CH2ITOOT [::mj Heavy Work Vehicle - LEFT Directional
o <;| 72" X 36" 60" X 36" Truck Mounted
\2 f | it A Attenuctor (TMA) @ Double Arrow
o) l ’-/_"‘ L - CAUTION (Aiternating
= @]jj* E -@ * ¥ l I * ¥ ¥ H:D 0 (XYY 1) :o <b Traffic Flow [2] Diamond or 4 Corner Flash)
—L _ _ e |
- - - - C ) TYPICAL USAGE
C> X VEHICLE|{D MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
CONVOY r DURATION | STATIONARY | TERM STATIONARY| STATIONARY

See Note 9 and / Forward Facing / © 7
Troil/Shaodow Vehicle A Shoulder Arrow Board m .
- GENERAL NOTES

L3S L. . . '
f 15§:e n:f:raox. ! 120 -200° Approx. ! ! 120 S:eoe‘m?%mx' ! 1. TRAIL, SHADOW, ond LEAD vehicles shall be equipped with arrow boards as
itlustrated. When a LEAD vehicle is not used the WORK vehicle must be
TRAIL/SHADOW VEHICLE A equipped with an arrow board. The Engineer wili determine if the LEAD VEHICLE
TCP (3-1q) With RICHT Directional and/or TRAIL VEHICLE are required based on prevailing roodway conditions,

display Flashing Arrow Board troffic volume, and sight distonce restrictions.

UNDIVIDED MULT [LANE ROADWAY 2. The use of amber high intensity rototing, flashing, oscillating, or strobe lights

on vehiclies are required. Blue high intensity rotating, flashing, oscillating or
strobe |ights when mounted on the driver’'s side of the vehicle may be operoted
simultaneousty with the omber beacons or strobe Iights.

TxDOT assumes no responsibility for the conversion

Work Venicle 3. The use of truck mounted atfenuators (TMA) on the SHADOW VEHICLE ond TRAIL VEHICLE
are required.
See note 9 and 120" -200° 120" -200 1500’ + Approx. . L.
Trail/Shadow Vehicle B Lead Vehicle Approx. APProx. See note 8 4, Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and
with sfrobes—\ See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shoulder 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and

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

N / \._ __.__3 e \'\D\—\_Em-%' ‘Ad@ Ql:f& *_@‘ — 6. Each vehicle shall have two-way radio communication capability.
;: 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to

The use of this standard is governed by the "Texos Engineering Practice Act*,

kind Es made by TxDOT for any purpose whatsoever,
of this stondord to other formats or for incorrect results or domoges resulting from its use.

E} -Bl N .@l[}j* * .* \\ \ Shoulder ___\ shadow the other convoy vehicles.
& L—See note 9 and 8. Vehicle spocing between the TRAIL VEHICLE ond the SHADOW VEHICLE will vory
= 1500° + Approx. 120' -200° Trail/Shadow Vehicle A depending on sight distonce restrictions. Motorists approaching the work convoy
< i See note 8 i ADProx | Eggngrd should be oble to see the TRAIL VEHICLE in time to slow down and/or change lanes as
Q : Arr::wgBoord they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
a and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES ond SHADOW VEHICLES as shown. As on option 48" X 48" diomond shaped

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

10. On two-lane two-way roadways, the work ond protection vehicles should pull over
periodically to allow motor vehicle traffic to pass. If motorists are not citlowed to

?ﬁfﬁ?%ﬁogo:nsemc;e B Work vehicle pass the work convoy, a "DO NOT PASS" (R4-1) sign should be placed on the back of the
with strobes rearmost protection vehicle.
__________________________________ X VEHICLE| . | WORK
CONVOY CONVOY
CW21-10cT CW21-10aT
\ / <:3 72" X 36" 60" X 36"
E '@ ¥* M @ * ¥ l ~I o ¢_>— PN C— Red Reflective s’ * Opgraaf{ilgns
KX OR . . White Reflective I Texas Department of Transportation s‘?g,,’ﬂg;’d
! —
3
——————————————————————— X( ——————— KVEHICLENT = TRAFFIC CONTROL PLAN
Lead Vehicl N .
| oo tron |z | | e S\ SR S i b MOBILE OPERATIONS
‘ Ta . 1 A . | . . o
oo s e o g AN CIE ] UNDIVIDED HIGHWAYS
TCP (3-1c) | t6* i TCP(3-1)-13
TRA!L/SHADOW VEH ! CLE B I (WIDTH OF TMA) 1 FILE: tcp3-1.dgn ok: TxDOT |cx: TxDOT [ows TxDOT [cx: TxDOT
. . (©71xD0T  December 1985 conT [secr 408 HIGHWAY
oo TWO'WAY ROADWAY WI THOUT PAVED SHOUL DERS wn*hi: ICOASL?I'T(?N gir::l oByoOrd STR I P I NG FOR TMA 2-94 4-08 REVISIONS 6459 | 93 001 1-610, etc.
2= 8-95 7-13 01T COUNTY SHEET MO
ow 1-97 HOU HARRIS, etfc. 97
NA)
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See Detail B——\ LEGEND

Shoulder
\ u *

Trail Vehicle

ARROW BOARD DISPLAY

See Note 1
% % | Shadow vehicle

% % % | Wwork Vehicle RIGHT Directiona!

[:[[E Heavy Work Vehicle

Truck Mounted

LEFT Directional

CIUIT

Double Arrow

10 48 {1l

No worranty of ony

&
)
L.
Qé‘
8
é’ 3, E—'@mj \ Shouider Attenugtor (TMA)
hat ) R CAUTION (Alternating
5" CJ Troffic Flow Diamond or 4 Corner Flash)
>‘§ 1500 + Approx. 400’ 120° -200° rranc®
I ' ‘ Approx. I : Approx. e TYPICAL USAGE
= '
838 See Detail A See Detail C MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
Pt DURATION | STATIONARY |TERM STATIONARY| STATIONARY
283 <
55 > >
£08 — — — Y _ — _ _ _ _ _ ot L GENERAL NOTES
gcg C> I'.'> 1. ADVANCE WARNING, TRAIL and SHADOW vehicles shall be equipped with Type B
T 8o or Type C flashing arrow boards as per the Barricade and Construction (BC)
8%; standords. Arrow boords on WORK vehicles will be optional based on the
£go R . type of work being performed. The arrow boards shall be operated from
@0 - RAMP omp Control vehicle inside the vehicle.
G oF oF . shall be used when
8%8 s oceee DETTTY o, 2000 CLOSED Eﬁq‘i"“;gg by the 2. For TCP(3-2a) the Engineer will determine if the TRAIL VEHICLE is required based on
P 9 [— L] e 9 prevailing roadway conditions, traffic volume, and sight distonce resfrictions. All
[odl { ) L ) R’],‘ZDT N other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.
Y It il cW21-10aT T 48" x 30
. . ~10a
g?g ggz.oxsgéR RIGHT LANE . . g:’gzoxsggR RIGHT LANE N 60" X 36" WORK . 3. The use of omber high intensity rototing, floshing, oscillating, or strobe lights
>,.§8 CLOSED o CLOSED o CONVOY . on vehicles are required. Blue high intensity rotating, flashing, oscilloting or
pg-= © strobe |ights when mounted on the driver’'s side of the vehicle may be operated
28y m N m N . simultaneously with the amber beacons or strobe |ights.
C L) " .
5633 ” 4. The use of truck mounted attenuators (TMA) on the ADVANCE WARNING,
égm ADVAN AR SHADOW, ond TRAIL vehicles are required.
i
b E 3
.'eag v -Q-E w — NlNG B TRAIL VEHICI'.'_E__._ SHADOW VEHICLE * % 5, Reflective sheeting on the rear of the TMA shall meet or exceed the refiectivity ond
o 2% VEHICLE (See Note 2) C color requirements of DMS 8300, Type A.
L O
o
8 . _ . . . .
Séi’ RIGHT LANE CLOSURE ON DIVIDED HIGHWAY - TCP(3-20) 6. Each vehicle shail have two-way radio communication capability.
5'55 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
L0 shadow the other convoy vehicles.
Fod Py . .
il Trail Venicle required Tt oma o Wade 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vory
o” v See Detail D See Detail E See Detail F is required at this location if workers depending on sight distance restrictions. Motorists approoching the work convoy
"3%8 ‘\ ‘\ ore on foot in the work space should be able to see the TRAIL VEHICLE in time to slow down ond/or change lanes as
FERE) pd they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
ngw and SHADOW VEHICLE may vary according o terrain, work activity and other factors.
<ETE Shoulder See Note 1
3 2 /— 9. Stondord 48" X 48" diomond shaped warning signs with the some message as those shown
5 2% may be used where adequate mounting spoce exists.

C;> 10. The signs shown should be used on the Advance Warning Vehicle. As an option, a portable
changeable message sign (PCMS) or a truck mounted changeable message sign (TMCMS) with
¥* ¥ ¥ C> ¢ minimum character height of 12", and displaying the some legend may be substituted for
these signs. An appropriate directional arrow display, simulating the size ond
:> legibility of the flashing arrow board, must be used in the second phose of the
PCMS/TMCMS message. When this is done, the arrow board will not be required on the
Advance Warning Vehicie.

ALY

fL Shoulder 11. Standord diomond shape versions of the CW20-5 series signs may be used as an option
if the rectangutor signs shown are not available.

l I 12. The principles on this sheet may be used to close lanes from the left side of the
‘e P roadway considering the number of lanes, shoulder width, sight distance,ond r

1500 + Approx. 1000 120° -200° frequerzcy. g ' ’ g ’ amp
! Approx. ! ! Approx. !

13, Signs and flashing arrow board modes shail be appropriately altered when implementing
left lane closures or interior closures which close the left lanes.

[ [ ) )
Q ° .
o eoo
o, e .o.....' %y *0°° ¢ 14, The Advance Warning Vehicle may siraddle the edgeline when shoulder width mokes it
T 2 necessary.
TN e N\
- CwW21-10aT . Trafflc
gggoxs%g__ -,Z-CRII(_;}SSLE':;:S Iﬂ + %@OQS%R U. -ERIGHT LANES l-u . 60" X 32" WORK :U Red Reflective g Oglyﬁr,al;lons
— + . vislon
I" '\ © AI CLOSED N o CONVOY \ ;p White Reflective I Texas Department of Transportation Standard

(HEIGHT OF TMA)

TRAFFIC CONTROL PLAN
MOBILE OPERATIONS
DIVIDED HIGHWAYS

o | TCP(3-2)-13

AN HAN AN

ADVANCE WARNING REQUIRED TRAIL (F)SHADOW VEHICLE+» =7

D E

VEHICLE VEHICLE *

ow: TxDOT [cxs TxDOT [owe TxDOT [cks TxDOT

INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY - TCP(3-2b) oo o T | TN 2 N N | M

STRIPING FOR TMA 201 agp O 6459 93| 001 1-610, etc.

E 2 8.95 1-1 3 DIST COUNTY SHEET NO.
O 1-97 Hou HARRIS, etc. 3%
TS
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LEGEND

Improved Shoulder X VEH!CLE WORK

OR ¥ | Trail vehicle
See Troil/Shodow Vehicle A
‘/ and Note 9
° b 72" X 38" 60" X 36" * % ¥ | work Vehicle

<_’_1 Forword Foc?nq\ Lead venhicie CONVOY CONVOY ARROW BOARD DISPLAY
E ;@ E‘ @ :B E\> | EF mj | E}l I . [::]Hj Heavy Work Vehicle
*

Arrow Boards with strobes % ¥ | Shadow Vehicle
seoeoe ..
* * .

CW21-10cT CW21-10aT
¥* % ¥ Improved Shoulder . N Z::ck M:unf?%‘m
N enuator

| 1500° + Approx. I 120° -200° l 120" -200° Ux venicLe][U <P | Trorfic Flow
' ' S CONVOY ;

See note 8 See note 8 ' ee note 8
h TYPICAL USAGE

TCP (3-3a) . MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM

Two LANE HIGHWAY WITH PAvED SHOULDERS ] - DURATION | STATIONARY | TERM STATIONARY| STATIONARY

(WORK ON TRAVEL LANE)
TRAIL/SHADOW VEHICLE A GENERAL NOTES
with RIGHT Directional dispiay

_______________ Flashing Arrow Board 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with orrow boords as
illustrated. When o LEAD vehicle is not used on two way roads the WORK
vehicle must have an arrow board. For divided roadways, the arrow board on the
WORK vehicle is optional based on the type of work being performed. The Engineer
will determine if the LEAD vehicle and/or TRAIL vehicle are required based on

E _— — prevailing roodwoy conditions, traffic volume, and sight distance restrictions.

RIGHT Directional

LEFT Directional

Double Arrow

CAUTION (Alternating
Diomond or 4 Corner Flash)

No warronty of any

TxDOT assumes no responsibility for the conversion

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

eCIRCILT

See Traii/Shodow Vehicle B Forward Facing Lead vehicle Forward Facing
G] and Note 9 Arrow Boord\ with sfrobes_.l /Arrow Boord
T -

Sy " oK
and TRAIL VEHICLE are required.

e T e i B e i B i e e iy Cw21-10cT Cw21-10aT
. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity

| 1500’ + Approx. l 120° -200° l 120 =200 72" X 38" 60" X 36"
! See note 8 " see note 8 See note 8 r + s 7 and color requirements of DEPARTMENTAL MATERIAL SPECIFICATION
DMS 8300, Type A.

.. . e
TCP (3_3b) '-.-. '-.-' OR . . 5. Flashing arrow boords shalt be Type B or Type C as per the Barricade and
Construction (BC) standards. The board shall be controlled from inside the

TWO LANE HIGHWAY WI THOUT PAVED SHOUL DERS X VEHICLE I] . Eggrixc\ilz;ﬁcle shall have two-way radio communication capability.
. When work convoys must change lames, the TRAIL VEHICLE shouid change lanes

(WORK ON TRAVEL LANE) CONVOY N first to shadow the other convoy vehicles.

¥ © 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
See Advance . 1500’ + Approx. 400" 120 -200° R depending on sight distance restrictions. Motorists opproaching the convoy
Warning . should be able to see the TRAIL VEHICLE in time to slow down and/or change

X VEH'CLE WORK 2. The use of amber high intensity rotating, flashing, oscillating, or s-rrobe.ligh'rs
OR on vehicles are required. Blue high intensity rototing, flashing, oscillating, or
CONVOY CONVOY strobe Iights when mounted on the driver’s side of the vehicle may be operated
simultoneously with the amber beacons or strobe lights.
The use of truck mounted gttenuotors (TMA) on the SHADOW VEHICLE, ADVANCE WARNING

aH W

-~

vehicle See note 8 Approx. Approx. " lanes as they approach the TRAIL VEHICLE., Vehicle spacing between the WORK
See note 8 See note 8 VEHICLE ond SHADOW VEHICLE ond vehicle spacing between WORK VEHICLE and LEAD
VEHICLE may vaory according fo terrain, work activity and other foctors.
TRAIL/SHADOW VEHICLE . X VEHICLE CONVOY (CW21-10CT) or WORK CONVOY (CW21-100T) signs shall be used on

\ TRAIL VEHICLES ond SHADOW VEHICLES as shown. As an option 48" x 48" diomond
Shoulder E -@] Shoulder with Flashing Arrow Board shoped WORK CONVOY (CW21-10T) or X VEHICLE CONVOY (CW21-10DT) signs moy be

in Caution Mode used where odequate mounting space exists. When used, the X VEHICLE CONVOY
Sk @ sign shall have the number of the convoy vehicles displayed on the sign in
* AT [
*

(v e}
™

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

kind is mode by TxDOT for any purpose whatsoever.

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

E:> used on the SHADOW VEHICLE if o TRAIL VEHICLE is used.
] 10.For divided highways with two or three lanes in one direction, the appropriate
Z /CW2°'5DTL LEFT LANE CLOSED (CW20-5bTL), RIGHT LANE CLOSED (CW20-5bTR), or CENTER LANE

DISCLAIMER:

" * % %

5, 72" X 38" CLOSED (CW20-5dT) sign should be used on the Advance Warning Vehicle. As an
sscce o (See note 14) option, G poriable changeable message sign (PCMS) or truck mounted changeable

T y " ® | message sign (TMCMS) with a minimum choracter height of 12", and displiaying the
Shou ! der See Trail/SHADOW Vehicie A \ Shou!der C some legend may be substituted for these signs. An appropriate directional arrow
ond note 9 \\(,‘V U II display, simuiating the size ond legibility of the flashing orrow board may be
«Q}\\? LEFT LANE R used in the second phase of the PCMS/TMCMS message. When this is done,
&P CLOSED . the arrow board will not be required on the Advance Warning Vehicle. .
T P - w 11.A double arrow shall not be displayed on the arrow board on the Advance Warning
LT ILANE __VIANY-

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

13, Standord diomond shape versions of the CW20-5 series signs may be used os an
option if the rectongular signs shown are not available.
14, The Advaonce Warning Vehicle may straddle the edgeline when Shoulder width mokes
ADVANCE WARNING it necessary.
| e ———— T ——————— 15.0n two-1ane two-way roadways, the work ond protection vehicles should pull over
VEHICLE periodically to allow motor vehicle traffic to poss. [f motorists are not
ol lowed to pass the work convoy, a DO NOT PASS (R4-1) sign should be placed on
the back of the rearmost protection vehicie.

Red Reflective = *. Traffic
Operatlons

White Reflective
I Texas Department of Transportation SD,LV,’,ﬂg;’d

Shouider

Forward Facing Lead Vehicle
Arrow Boards with strobes—

|

(HEIGHT OF TMA)

TRAFF IC CONTROL PLAN
MOBILE OPERATIONS

) R |
> & LAED i= ]l RAISED PAVEMENT
MARKER INSTALLATION/

Pl . . e . B — —_— ——— 45°:
See Trail/Shadow Vehiclie B ; * % * ¥
ond note 9
REMOVAL

Shoulder | te" | TCP(3-3)~-14

NI

1500° + Approx.. 120 -200’ l 120 -200° l l !
I See note 8 ! See rote 8 ! cee mote 8 (WIDTH OF TMA) FlLEs tcp3-3. dgn ow: TxDOT |ck: TxDOT [ow: TxDOT Jexs TxDOT
- @©7TxDOT September 1987 CONT |SECT Jo8 HIGHWAY
G i3 TP (3-3d) STRIPING FOR TMA 204 agg 6459 | 93 001 1-610, etc.
E UNDIVIDED MULTILANE HIGHWAY 4% 13 ooty e e,
ou 1-97 7-14 HOU HARRIS, etc. 99
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Shadow

Vehicle

With Attenuator
and Arrow Boord

({See note 2 and 5)—\

CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS

zs Shadow Vehicle <?
9 With Attenuator . . -
58 /F%;ﬁxz?xsm u NS -
% &
§ — — 7] >
28 ———— 5T ===¢///}V TSN 5
> LS o— - — ] c!(>
z Y e R R L
3 > >
1 & I . -
§ Min.
E rf:orls. M310r:. X Work Space
g X" Work Space CW20-1D
@ 48" X 48"
5 TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR

OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS

Work Space

30’

Min.

—Sh
Cw20-1D wi
X 48" an
(S

adow Vehicle
th Attenuator
d Arrow Boord
ee note 2 ond 5)

Shodow Vehicle —
With Attenuator
and Arrow Boord

e

(See note 2 and 5)

<
<&
Z

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

kind is mode by TxDOT for ony purpose whaotsoever,
of this stondord to other formots or for incorrect results or domages resulting from its use.

DISCLAIMER:

20

TYPICAL TRAFFIC CONTROL FOR 4
OUTSIDE LANE MARKINGS

30’
Min
Work Space

TYPICAL TRAFFIC CONTROL FOR

INSIDE LANE MARKINGS

Work Space

g

A8"

30
Min,

Cw20-1D

X 48"

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

Cw20-1D
X 48"

Shadow V
With Att

(See not

oy

ehicle
enuator

and Arrow Boord

e 2 and 5)

TYPICAL TRAFFIC CONTROL FOR

DATE:
FILE

LEFT TURN LANE MARKINGS

Cw20-1D
48"

wyn

30’
Min
Work Space

TYPICAL TRAFFIC CONTROL FOR

CENTER LANE MARKINGS

LEGEND

% | Trail vehicle
ARROW BOARD DISPLAY

% % | Shadow Vehicie
% % % | Work Vehicle RIGHT Directional
[:m: Heavy Work Vehicle LEFT Directional
Truck Mounted
AN | ttenuator (TMA) &Y | powte Arrow
<3 Troffic Flow = = m| Channelizing Devices

Mir}imum Suggested Maximum Minimum
o Desirable Spacing of Sign Suggested
Privbiveg Formuia Toper Lengths Channelizing Spacqin Longi tudinal
D; * % Devices v 9 1Buffer Space
Tor |t | 12 on a on a i 8"
Offset|Offsetjoffset] Taper | Tongent Distance
30 2| 1507 165" | 180" 30’ 60’ 120 90’
35 L= —;‘—g— 205°| 225'| 245'] 35 70° | 160" 120
40 265’ | 295'| 320 40’ 80’ 240’ 155
45 450°| 495'| 540’ 45°' 90’ 320° 1957
50 500°| 550°] 600’ 50’ 100’ 400° 240’
55 L=WS 550°| 605} 660° 55° 110° 500 295’
60 600’ | 660°| 720”7 60’ 120" 600’ 350°
65 650 715°| 780" 65’ 1307 700’ 410
70 700°| 770°| 840 70’ 140’ 800’ 475"
75 750°| 825'| 800’ 75° 150° 900’ 540

% Conventional Roads Only

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

TYPICAL USAGE
MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
DURATION | STATIONARY | TERM STATIONARY| STATIONARY
4

GENERAL NOTES

1. This traffic control plan is for use on conventional roads posted
at 45 mph or less ond is intended for mobile operations that move
continuously or intermittently (stopping up to approximately 15
minutes) such as short-line striping ond in-lane rumbie strips.
When activities are anticipated to take longer amounts of time or
traffic conditions warrant, a short duration or short-term stationary
traoffic controi plon should be used.

2. A Truck Mounted Attenuator shall be used on Shadow Vehicle.Striping
on the back panel of all truck mounted attenuators shall be 8" red
and white reflective sheeting placed in on inverted "V" design.
Reflective sheeting shall meet or exceed the reflectivity ond color
requirements of departmental moterial specification DMS-8300, Type A.

3. All traffic control devices shall be in accordance with the "Texas
Monual on Uniform Traffic Control Devices" (TMUTCD), latest edition.

4. The use of yellow rotating beacons or strobe iights on vehicles are
required. Blue high intensity rotating, flashing, oscitlating or
strobe 1ights when mounted on the drivers side of the vehicle may
be operated simultoneously with the omber beacons or strobe lights.

5. Flashing arrow board shall be used on Shadow Vehicle. Flashing arrow
board shal! be Type B or Type C as per BC Stondards. The arrow
board operotion shall be controlled from inside the truck.

Red Refiective
white Reflective

=" oratlo
Oper?tllans
I Texas Department of Transportation sﬁg‘ﬁ,f,gﬁd

—3 TRAFF IC CONTROL PLAN
2|8 MOBILE OPERATIONS FOR
"3 ISOLATED WORK AREAS
1 UNDIVIDED HIGHWAYS
| t6" | TCP(3'4)""3
! (WIDTH OF TMA) t FILe: top3-4. dgn o TXDOT | ck: TxDOT [ow: TxDOT |cx: TxDOT
STRIPING FOR TMA B 151 o 3

178
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LEGEND
22 z2|Type 3 Barricade B ® [Chonnelizing Devices
. Truck Mounted
Py ——— l — | —p I - l END [:lm Heavy Work Vehicle Nl Attenuactor (TMA)
co v v
N — ROAD WORK £ |Trailer Mounted @ Portable Changeable
56 l ] I l Flashing Arrow Boord Message Sign (PCMS)
> G20-2
§§6 5 é § § 5 é é g olc¢ 48" X 24" ke [Sign <3 Traffic Flow
S n CwW20-1D o = d 4} G - ° A4 o G G S Sl
Lo .. " = 3 3 3 = 3 2 3 =z Flag Flogger
HEZ A FI H ERIE e AN R = =
[, & 5
0
Zyw g
LD [ | 3 I [ D““j‘m Suggested Maximum
2l esir e Spacing of +ed
838 p Y Fostes|Formula]|  Toper Lengths Chonnél?zinq L;‘gﬁ%ﬁ,m
So% g | | ° | I o @ pee * ¥ Devices Buffer Space
253 2 g Sle ¢ * 10° | 11' ] 12 [ona| Ona "8
b §3 & Az a of fset|0f fset/0f fset| Taper | Tangent
s, ¥ % 30 150°| 165°| 180°] 30’ 60’ 90’
@28 ! l s | | - s 3 AN o P 25 R B 120
ggg Shadow Vehicle with = | . B = L= %0 ; - . -
Tes TMA and high intesity,—] LEFT ?hodow vehicle with — 40 265°] 295'| 320°'] 40 80 155
o rotatin flashin MA and high intesity v g v 7 g "
gg‘é ! oscillog’ing o 7. N 2 C SHOULDER » | rotating, flashing, | @24 3 45 4SOl 495( 540' 45, 90' ‘95,
38w strobe lights. r oscillating or 50 500°]| 550°| 600} 50 100 240
St strobe lights. 7 0 7 v 1107 5
:’é% | | « /W21 -50L | I 55 L=WS 550' 605’ 660' 55, O' 29 i
gxo LEFT W A" 48" x 48~ k 60 600°'| 660°| 720'] 60 120 350
N * K3 ’ , r ’
gy SHOULDER - @ |moo FT} - @ 65 650°| 715°'| 780°| 65 130 4:0'
o5 ® CLOSED | [ CW16-30P | | 70 700°| 770°| 840 70' 140 475'
£35 ' 30" x 127 . | 75 750°| 825°| 900"} 75 150" 540
8 =4 T ; ; ; ; ;
22 80 800°| 880’| 960 80 160 615
By CW21-5aL * » 2 | | ° »
DEL < . I [ A 4 L 2 -
ex2 48" x 48 * < 2 < ¥ Conventional Roads Only
. @ . 'y - b -
g‘é‘é g l I L - | - xxTaper lengths have beer.w rounded off.
Oéw =4 I L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
+ el X
208 RIGHT
o5 LEFT . 5
=3 LDER
pgs 1 l {sHoULDER) 8 I | a CLOSED
g58 ; \CLOSED, TYPICAL USAGE
’«5»5‘6 | | 8 / | | 3 . MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
298 2 2 & Suiad CW21-5aR DURATION | STATIONARY | TERM STATIONARY| STATIONARY
£ o - ® Sz o, - ® 48" x 48" TCP(5-1a) | TCP(5-1b) TCP (5-1b)
b
“wog ~ l L4 I ~ I L I .
699 - > 5
[ & "
Sgom ! I / RIGHT | l RIGHT\_ | GENERAL NOTES
g7k @ «a. —f——¢ SHOULDER o ] SHOULDER ) —
2 oSe B NCLOSED B 1. A Shadow Vehicle with a TMA should be used anytime it con
e x0 I [ X [ ] CW21-5aR g be positioned 30° to 100’ in advance of the area of crew
4 48" X 48" exposure without adversely effecting the performance
n or quality of the work. Type 3 borricodes or drums moy be
[ LY4 I CW21-5aR [ Lv4 1 substituted when workers on foot are no longer present when
1 shadow Vehicle with 48" X 48 4 shadow venicle with CW16~3?;" approved by the Engineer.
TMA and high intesit TMA and high intesity, 30" X
8 P rotating, flashin y' 9 rotating, flashing, 2. 28" tall or taller one-piece cones will be allowed only for
i > g l illating or . S 0
8 I oscillagting or 2 oscl ing Short Duration or Short Term stationory operations when
2 PN strobe |ights. alolé strobe fights. workers are present to maintain the devices upright ond in
x| ™F . x| Mls . proper location. Intermediate Term stationory work areos
é ; [ g é = I § should use Drums, Vertical Panels or 42 tall two-piece
4 cones.
| I l l .
5 i ] H CW21-5bR
° o ° ot 48" X 48"
F ARAYEAYE . o AN E
2 2 g|& 2 2
A A s A ]
w i 15 I [ I . l
4 Traffic
8 {7 v S END g O (y ° 5" : o%%ztli::s
3 3 |3 3 e whe Department of Transportation
3 1 2 | ROAD WORK 8 1 8 | A 7exas pepa P Standard
w w [72] vt
G20-2
CW20-1D a8 x 24 TRAFFIC CONTROL PLAN
48" X 48 SHOULDER WORK FOR
FREEWAYS 7/ EXPRESSWAYS
TCP (5-1q) TCP (5-1b) ICP(5-1)-18
- -
WORK AREA ON SHOULDER WORK AREA ON SHOULDER R e Tl T
© 1x00T February 2012 CONT |sECT Jo8 HIGHKAY
v REVISIONS 6459 | 93 001 1-610, etc.
Eg 2-18 DisY COUNTY SHEET NO.
ar HOU WARRIS, etc. 101
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- END LEGEND

ROAD WORK er>za|Type 3 Barricade B ® |Channelizing Devices

G20-2 Truck Mounted
48 X 24" (I3 {Heavy Work venicie Attenuator (TMA)

See Note 13 Trailer Mounted Portable Changeabie
Flashing Arrow Board Messoge Sign (PCMS)

END
4}'4’4}’@ ROAD WORK ’ -2 |Sign <J Traffic Fiow
4639-2 - 0\ Flag D.O F lagger

>
>
>
>

Shoul der

Shoul der
Shoutder
Min,

500
u
Ll

X 24"
-t See Note 13

No worranty of any

TxDOT assumes no responsibility for the conversion

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

Minimum Suggested Maximum

Desirable Spacing of Suggested

Posted] 1| Toper Lengths “L™]  Chonnelizing  JLongitudinal
Speed | Formulc * % Devices Buffer Spoce
10° 1’ 12 Oon a on o "B"
of fset/Of fsetjoffset| Toper | Tangent

45 450°| 495 | 540° 45° 90’ 195°
50 500°| 550°| 600’ 50’ 100 240°
55 550'| 605’ 660° 55° 1107 295°
60 600’} 660" | 720’ 60’ 120° 350"
65 650'| 715'| 780 65' 130 410°
70 700'| 770°] 840’ 70’ 140 475"
75 750'| 825’| 900’ 75’ 150’ 540°
80 800’ 880’} 960’ 80’ 160’ 615’

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

with TMA and
high intensity
rotating,

flashing, [
oscillating or
strobe lights

’ ‘ l Shadow Vehicles

Min.

Work Space

500°

L

Shadow Vehicle G G 0

with TMA ond
high intensity
rotating, flashing, | l

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
7CW20-5TR DURATION STATIONARY | TERM STATIONARY STATIONARY

?g;exnggg 10} e v 7
CW16-2aP GENERAL NOTES

30" x 12" 1. All troffic contro! devices illustrated are REQUIRED., Devices denoted with the
triongle symbol may be omitted when stated elsewhere in the plans.

2. Drums or 42"cones are the typical chonnelizing devices. For Intermedicte Term
Stationary work, drums shali be used on topers with drums or 42" cones used on
tangent sections. Other chonnelizing devices may be used as directed by the Engineer.

3. All construction signs ond borricades ploced during ony phase of work shall remain

in place until removal is approved by the Engineer.

The Engineer may direct the Contractor to furnish additional signs ond barricades as

required to maintain troffic flow, detours ond motorist safety during construction,

. Static message boards or changecble messoge signs stating the dote ond duration of

% 48" ramp or freeway lane closures shall be plaoced o minimum of seven (7} calendar days

(See note 10) in advonce of the actual closure,

. Phase 2 of the PCMS message should include appropriate information formatted as shown

CW16-2aP on BC(6), such as "MERGE LEFT,* recommended advisory speed, delay information, or

30" X 12° other specific warnings.

7. Duplicate construction warning signs should be erected on the medians side of freeways
where medion width will permit ond traffic volume justifies the signing.

8. The number of closed lanes may be increased provided the spacing of traffic control
devices, taper lengths ond tangent lengths meet the requirements of the TMUTCD.

8. Worning signs for intermediate term stationory work should be mounted at 7' to the
bottom of the sign.

10.Warning signs shown shall be appropriately oltered for left lone closures. When signs
are mounted at 1’ height for short term stationary or short duration work, sign versions
shown in the SHSD for Texas with distonces on the sign face rather thon mounted on

Cw20-5aTR a ploque below the sign may be used.

48" X 48" 11.When possible, PCMS units should be located in odvance of the last availobie exit romp

(See note 10) prior to the lane closure to allow motorists on alternate route. They may also be

5 relocoted to improve advance worning in case of unonticipated queuing or congestion.
See note S PHASE 1 PHASE 2 CH16-30P 12.For Intermediate Term Stationary work at night, fioodlights should be used to iliuminate
t ond 7 \ ’ ] l et (See note 6) \ } , @ 30..6)( ?2.. the work area and equipment crossings. Floodlights shall not produce o disabling glore

Work Space

oscillgting or
strobe tights T

See note

lend 7"\5_

1000°

_ ““,:
i

k

en a8 E ¥ = .II
|

X 48"

>

[s)
£
~N
o
1
)
=
E
e® B8TWTh =8

a®
et
e®
!‘

[=)
k-3
~»
o
L}
w
—
s
w

See note
1t and 7 l ’ ‘

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

kind is made by TxDOT for ony purpose whaotsoever.

o0

DISCLAIMER:

a®
a®
a®
!‘

48" X 48"
(See note 10)

CW16-3aP 1 ond 7

See note
. ]

k
1000°

RIGHT LN XXXX
@ CLOSED XXXX

AHEAD XXXX

condition for road users or workers.
\ 2 RIGHT XXX X 13. The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs

. already in ploce on the project.
4} G G 4} § LANES XXXX
" CLOSED XXXX Texas Department of Transportation

[
PHASE 1 PHASE 2 % A shadow vehicle equipped with Traffic Qperatlons Divislon Standard
See note (See note 6)

2 . a Truck Mounted Attenuator is
AT e 1A

typically required. A shadow

hicl i d with TMA shall
;: :l:eg ??;spgcnw;)e pgsiﬂors\eg TRAFF lc CONTROL PLAN
30' to 100" in advance of the

arec of crew exposure without FREEWAY LANE CLOSURES

adversely affecting the work
per formance,

TCP (6-1a) TCP (6-1Db)

TCP(6-1)-12

TYPICAL FREEWAY TYP [ CAL FREEWAY FILE: tcp6-1. dgn ons TxDOT |Cx:TxDOT]o~: TXDOT [cx:TxDOT

©TxDOT Februcry 1898 CONT |SECT 08 HIGHWAY

ONE LANE CLOSURE TWO LANE CLOSURE RevIsion §459]93] 001 | [-610,efc.

8-12
oISt COUNTY SHEET NO.

DATE:
FILE

HOU HARRIS, efc. 102

201
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LEGEND
g ] END c=z=r7r2]Type 3 Borricade s ® [Channelizing Devices
° 2 4 > 4 > [ ES— Truck Mounted
»e é g L 4} 0 5 ROAD WORK i____mj Heavy Work Vehicie A |attenuotor (TMA)
o °
§2 & & L 3 359'5 24" @ Trailer Mounted @ Portapble ghang(goaée)z
5y END 3 8 (See Note 4) Flashing Arrow Board Message Sign (PC
>\E L n R
284 ROAD WORK @ ’ ‘ [ ‘ . [sign <o |roffic Fiow
O 0
52, 259“5 24" 0\ Flag Lo |Fragger
O+ w
4
Lo (See Note 4)
o0
28e LN 4N Minimum Suggested Maximum
BSs Desirable Spacing of Suggested
e Post Taper Lengths “L"| Chonnelizing Longitudinal
5=2 s%ie%d Formula * ¥ Devices Buffer Space
<or 10° 1 12’ on a on a i
825 offset|offsetjorfset] Taper | Tangent
E§§ 45 450°| 495°| 540 45’ 90° 195’
i - 5 ® vy | —— 50 500'] 550°| 600°] 50’ [ 100’ 240’
228 2 w [ 55 | | .ys | 350°| 605|660 55 | 110’ 295"
[= AN AN = 7 7 7 .
':"’5 . PYRESR ° 60 600°| 660°| 720'] 60 120 350
§§‘a . X 8 65 650°| 715°| 780'] 85’ | 130’ 410’
98w 4 70 700°| 770°[ 840°] 70* | 140’ 475’
Q3 . G 4> 4} %o € x 75 750" | 825°| 900°| 75° | 150’ 540"
e " mES 0’| 880°| 960°] 80" | 160’ 615"
gl . CWa-3R s 2 80 80
Pl = R 48" X 48" . %% Toper lengths have been rounded off.
o5 N{See note 2) - Shadow Vehicle L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
>y 8 X with TMA ond
-1 L high intensity
rok ' l t rotating, flashing, TYPICAL USAGE
] oscillating or
255 . SHORT SHORT TERM INTERMEDIATE LONG TERM
:‘c_’f-.‘.’ ‘ ‘ ; ’ strobe lignhts MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
[ X3 -}
225 v v v
38 »
[+ 20" 8
S5+
»na e
i . RAMP GENERAL NOTES
L Ow ]
e CLOSED 1. All traffic control devices illustroted are REQUIRED. Devices
5<2 R11-2bT v denoted with the friongle symbo! moy be omitted when stated
BB @ 48" X 30 elsewhere in the plons,
030 @ [ . A 2. ADDED LANE Symbol (CWA-3) sign may be omitted when sign
e Shadow Vehicle KR ™ CWES-IT " between ramp ond moinione can be seen from both roadways.
:"g with TMA and LR R0RER MPH 10~ 48" X 48 . 3. See "Advance Notice List" on BC(6) for recommended daote
028 high intensity AR ] ] {See note 1) and time formatting options for PCMS Phase 2 message.
£ 882 rofoting, floshing, g a CH13-1PA M 4. The END ROAD WORK (G20-2) sign may be omitted when it
‘i”g"' oscillating or A g 2(;'; X 24" a conflicts with G20-2 signs already in place on the project.
Zoovo strabe lights p I,E x aque B Ramp to remain closed
é'g;:é ™ ‘ t ¥ :é See note 1) a un‘f?l work space is 1500°
w &, - l e past entrance to freeway
@D X0
G
-]
G G G - B — “ %A shodow vehicle equipped with a Truck Mounted Attenuator is
L) typically required. A shadow vehicle equipped with o TMA shall
e L) be used if it can be positioned 30° to 100" in odvonce of the
L i ) - =y arec of crew exposure without adversely offecting the work
§ ‘ } t § “ @ a performance.
3 2 ol
5] 3 A
: I I PP TR |
w 14 3 "
. ENT RAMP XXXX
~
< =¥
b i M TO BE XXXX Additional requirements for lone closures and odvance signinq
] CLOSED XXXX shall be as shown on TCP (6-1) or os directed by the Engineer.
3 PHASE 1 PHASE 2
° (See note 3)
® >
s - ’ g
A See TCP(6-1)for
Lane Closure
“ @ - Details and
o - Additional K B Texas Department of Transportation
4} ‘ G I 4} | 4} @ = oo T Trafflc Operations DiIsion Standard
4>'4> 4>‘4> l ¢ CcLOSED
See TCP(6-1) for (CLOSED TRAFFIC CONTROL PLAN
Lane Closure /
Details and N/ CH20RP-3D
S oo WORK AREA NEAR RAMP
Signing.
TCP (6-2a) TCP (6-2b) TCP(6-2)-12
FiLe cp6-2. dgn on: TxDOT |cx: TxDOT [ows TxDOT Jexs TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©T00T__February 1994 | cowr [seer]  we oy
REVISIONS 6459] 93 001 1-610, etc,
e ee 4 - -
b WORK WI TH I N 500 OF RAMP 4‘-;387 g_?g DIST COUNTY SHEET NO.
azc HOU | HARRIS,etc. 103

20¢
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LEGEND
@l@lél@ N errzzaiType 3 Barricade ® B |[Channelizing Devices
b 7]
@ . Truck Mounted
25 5 5 z A z (1D |weavy work venicte | @ |xitenuator (TMA)
oo g 2 2 ,‘,?, £ |Troiler Mounted Portable Changeable
'5§ 2 3 @ Flashing Arrow Boord Message Sign (PCMS)
&
gég s v IXYl ofe 1Sign <J Troffic Fiow
52, l ’ EXIT O\ |Fieg 0o |Fiagger
® 4+
s
o5 N
22¢ — Minimum Suggested Maximum
2 - Existing Desirable Spacing of Suggested
> Toper Lengths "L" Channelizing L itudinal
5z2 Shadow Vehicle s Fosted| Formuta X % Devices Bt rer Spoce
ot with TMA and o T e o g
'9§‘?’ hign intensity | 8 offset/0ffsetloffset] Taper | Tangent
gat gggﬂ;gg;ng'gﬁ“'”"' 5 450°| 495°| 540°| 45" 90" 195"
£-8 strobe |ights— 3 50 500" | 550°] 600°| 50" | 100’ 240’
ggg \ * _ 55 L=WS 550°| 605'| 660’ 55° 110° 295°
Lo = oc 8 RAMP 60 600°| 660°[ 720'] 60" | 120’ 350"
N s =8 ™ CLOSED 65 650°] 715°| 780’ 65' | 130’ 410°
el
280 - o Shodow Vehicle g N 70 700'| 770°[ 840’1 70" | 140’ 475°
- with TMA and = A . 7 G G g
223 ® T § hégh intensity & 48" X 30" 75 750°| 825°| 900 75' 150' 540'
%:—’53 o rotating, flashing, ¥ 80 800°| 880°| 960° 80 160 615
- 4 oscillating or S
T .0 . = X% Taoper lengths have been rounded off.
f:’i’g 8 A4 sfrobe 1ignts l l EXIT XY L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH
+ o
258 “ ° RAMP = Street B TYPICAL USAGE
I e
85 . . SHORT SHORT TERM INTERMEDIATE LONG TERM
g:é ) ° CLOSED . ’ MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
8y . R11-2bT ™ . v
88, @ ' n-'-l\’ 48" X 30" =] EXISTING A <
228 ] l t S \ AN
5 e ® - GENERAL NOTES:
i , X :
g8e ANAY ,
By . s / RAMP 1. All traffic control devices illustrated ore REQUIRED. Devices
588 © b { CLOSED » denoted with the triangle symbol may be omitted when stated elsewhere
5% . ” ™ in the plons.
239 ) . CW20RP- 3D
£ 0 ° 48" X 48
3% H A ,
o U -t
L0988 . “
[ %] 84— °
lilﬂ 173 e I e
Zpon * & K / [Xx]
2 e Pl
@ U+ e
[ I
S =% L EXIT
= I ‘ F ' P b ¥ A shadow vehicle equipped with @ Truck Mounted Attenuator is
(Plaque Q W typically required. A shadow vehicle equipped with a TMA shall
a See note 1) A . [ | l s Existin be used if it con be positioned 30’ fo 100’ in advonce of the
] l | | g] xisting area of crew exposure without odversely affecting the work
See TCP(6-1) for per formance.
e Lone Closure
Details ond
' ‘ ; Additional Signing.
| EXIT XX
]
8 l ’ ‘ l St reet A Additional requirements for lane ciosures and advance signing
.O | |1 ’ shall be as shown on TCP (6-1) or 0s directed by the Engineer.
e /
L 3 o
“ / Existing
8
. |
See TCP{6-1) for "
Lane Closure ¢ = I ’ ‘ ‘
Aw-ggfoilussqnd' 9 STREET B USE Texas Department of Transportation
Hrional Stoning. ARARANA EXIT STREET A Trafflc Operatlons Divislon Standard
I
NG — ELosED | [_EXIT
Or, os on option when
exi+e are umbered TRAFFIC CONTROL PLAN
EXIT XY usE WORK AREA BEYOND RAMP
CLOSED EXIT XX
- Pioce | mile (approx.) - -
TCP (6"30) TCP (6 3b) in advance of Street A TCP (6 3) I 2
exit. FiLes tcp6-3. dgn oN: TxDOT [oxs TxDOT [ow TxDOT [ex: TxDOT
ENTRANCE RAMP OPEN EXI T RAMP CLOSED @TXDOT Februqry 1994 CONT |sECT JOB HIGHWAY
REVISIONS 6459193 001 [-610, etc.
EL'—‘1" TRAF F I C EX I TS PR IOR To CL OSED RAMP l::g g:?g o1sT COUNTY SHEET NO.
3¢ HOU | HARRIS, efc. 104
203
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LEGEND
. Channelizing Devices
ezrzalType 3 Barricade L (CDs)
5 5
(1} T Kk Mounted
g5 2 4}]4}14}‘@ % [%¥] (113 |Heovy #ork venicle |@W Arrenuator (TMA)
“5g § 2 XY I 5 Existing Trailer Mounted Portable (.:hongeoble
3-‘% n v . EXIT § g Exit Gore Flashing Arrow Board Message Sign (PCMS)
£og T N 32 2 Sign 2 Isign <:| Traoffic Flow
J U e | £ w
bte <l Existing s O\ |Froe Uo| Fragger
E
90 4> 4>
Z:§ Minimum Suggested Maximum
Pe: Desirable Spacing of Suggested
TTa Posted Toper Lengths “L"| Chonnelizing Longitudinal
25E Speed | Formuto * % Devices Buffer Space
P 1o | 11’ | 12° on a [ -
(—’éa Offset/OffsetjOffset| Taper | Tangent
533 45 450°| 495'| 540 45° 90’ 195
-3 50 500°]| 550°] 600°} 50’ 100° 240’
ggg 55 | | .ys |550°] 605 660 | 55" | 110’ 295
ggo ‘ EXIT 60 600’ | 660’} 720’ 60’ 120’ 350°
.?5’35 | EXIT XY N 65 650'| 715°] 780°] 65’ 130° 410’
2o 70 700 770'| 840’ 70° 140’ 475’
%83 Street B R 75 750" | 825°] 900°| 75 | 150 540°
Faad e 80 800" | 880°| 960°'] 80’ | 160’ 615’
@ .
b ’ 2 gg?nm 60 X% Taper lengths have been rounded off.
o5y e 8 € & P 9 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
£§\°. . Existing 8 0e S
e w & __}—200° approx. gap
B‘g.‘i Im x ‘/.Q/ TYPICAL USAGE
255 s U ) VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
TN EXIT = * .~ 5 CDs at 60 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
285 Py ® spacing
38, N . 7 7 7
mag
- Existing
ogk I GENERAL NOTES
tc‘g‘c'm% . 1. All troffic contro! devices illustrated are REQUIRED. Devices
2« £ 8 4} G denoted with the triangle symbo! may be omitted when stated elsewhere
,,,,5“5 RAMP o in the plons.
299 CLOSED|R11-20T | -t ‘ .
£- o 8" x 30 S ¥ 2. See BC Stondards for sign details.
«35
W
&3§2 — Shadow Vehicle
goeo @ wlyitl]  Shadow vehicle vith TMA ond
=822 S RS with TMA ond high intensity
T Q ek high intensity rotating
o oW+ b LREY y
u ot - rotating flashing
a % ¥ £ floshing: oscil !o*,ing or ¥ A shadow vehicie equipped with o Truck Mounted Attenuator is
S " : oscillating or strobe lights typically required. A shadow vehicle equipped with a TMA shall
-— strobe lights @® be used if it con be positioned 30' to 100’ in advonce of the
l l area of crew exposure without adversely affecting the work
per formance.
7 RAMP [ExIT xx EXIT
. ~"|CLOSED | Ri1-201 OPEN
48" w
8" x 30 Street A £s:2
AWANAY - % 36"
. P
[++] o . . - P
=} Existing Additiona! requirements for lane closures ond advence signing
b4 shall be as shown on TCP (6-1) or as directed by the Engineer,
] -l
<
.-l- S
L ]
e
-]
)
= e See TCP(6-1)for G 4} G G See TCP(6-1)for ment
’ l e Lane Closure STREET A USE Lane Ciosure Texafs Depart ol IOfsz-anfm‘ tatlon
“ Details ond Detgils ond Troffic Operations Divislon Standar
. ‘I@ ggdli_'mnol EXIT STREET B égdlfloncl
igning. igning.
o o CLOSED EXIT
~
- & Or, as on option when TRAFF lc CONTROL PLAN
exits ore numbered
A ANAYAS EXTT %% | [__USE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4Db)
- Pioce 1 mile (approx.) EX [ T RAMP OPEN TCP (6-4) - l 2
TCP (6-4q) in advance of closed ramp. — preT Ry o 00T o x0T [owe ToB0T [exe 1007
EX I T RAMP CLOSED ©7x00T  Feburary 1994 conT |sEcT Jo8 HIGHWAY
. REVISIONS 6459] 93 001 1-610,etc
W 1-97 8-98 Dist COUNTY SHEET NO.
= TRAFFIC EXITS PAST CLOSED RAMP 498 812
Ow HOU HARRIS, etc. 105
204
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LEGEND

Type 3 Borricade 8 8 |Chaonnelizing Devices

. Truck Mounted
Heavy Work Vehicle AN | attenuator (TMA)

e rrra
| @ Trailer Mounted @ Portable Chaongeable
= ™

Shou i der
o>
>
>
>

e

Shoulider
Shou | der

Flashing Arrow Board Message Sign (PCMS)
Sign <J Traoffic Flow

Flag [\.Q F lagger

Minimum Suggested Maximum
Desirable Spacing of Suggested

Taper Lengths "L" Tt A A
Formula *_)2 Channelizing Longitudinal

No warronty of ony

Work Space

|_—Shadow Vehicle

with TMA ond Of fset{Of fseti0ffset] Toper | Tangent

Work Space

high intensity
rotating,
flashing,
oscillating or
strobe lights

Shodow Vehicles
with TMA and
high intensity
rotating,
flashing,

Devices Buffer Spoce
/ 10’ | 11’ | 12° on a on a 8"

450°] 495" | 540° 45°

90’ 195°

500'| 550°| 600° 50"

100’ 240’

550’| 605'| 660" 55°

1107 295°

600'| 660°| 720 60’

120° 3507

| oscilliating or

8
(See
Note 3)

strobe lights 65 650°] 715'| 780’ 65° 130’ 410’

70 700°| 770°| 840’ 70° 140’ 475’

\ 75 750 | 825°| 900’ 75° 150° 540°

80 800'| 880°| 960° 80 160’ 615°

™~ Existing Exit
Gore Sign ¥ ¥ Taper lengths have been rounded off.

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

TxDOT assumes no responsibility for the conversion

of this stondard to other formots or for incorrect results or domoges resulting from its use.
{See
Note 3)

[~ Existing Exit
Gore Sign

EXIT

EXIT . Faar TYPICAL USAGE

N L4 o4 48"X42" MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
® ® DURATION | STATIONARY | TERM STATIONARY | STATIONARY

E5-4T P v v v
48"x42"
‘ } GENERAL NOTES

>

s B o B e T e W s

\

LA B B B

i
>

1/2 L l \\ 300

. All troffic control devices illustrated are REQUIRED. Devices
® denoted with the triangle symbol may be omitted when stoted elsewhere
in the plons.

g T a
2,
ey

o
Lo, AN
S
%
150°

500°

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

kKind is mode by TxDOT for ony purpose whotsoever.

’ 2. See BC stondards for sign details,

EXIT

OPEN 3. If adequote longitudinal buffer length “B” does not exist between the
work space ond the exit romp, consideration should be given to closing

£5-2 the romp.

48" X 36"

300"

500°

DISCLAIMER:

+

typically required. A shadow vehicle equipped with a TMA shall

] 150"
1

be used if it con be positioned 30° to 100’ in advence of the
@ area of crew exposure without adversely affecting the work
—t per formance.

l XA shadow vehicle equipped with o Truck Mounted Attenuator is

500"

2L Min,

Additional requirements for lane ¢losures and advance signing
sholl be as shown on TCP (6-1) or as directed by the Engineer.

ES5-2
48" X 36"

500’

See TCP(6-1) for
Laone Closure
Details and
Additional Signing.

[

-]
a

EXIT
OPEN ‘ ‘ F
a
a
e

oa I—F-Fll—“l‘..
L 4

Q@

L}

See TCP(6-1) for ! l
o Lone Closure

Detaits and
Additional Signing.

e
|
e
e
-]
]
e Traffic Operations Divislon Standard
L]

ﬁf; Texas Department of Transportation

e
a®
a®
!‘

Liilg
h/s3 4‘

s
i
L 2

TRAFFIC CONTROL PLAN
WORK AREA BEYOND EXIT RAMP

3 AT
N A TCP (6-5b)
TCP(6-5)-12

TCP (6-5q) EXIT RAMP OPEN e top6-5. dgn ow TxDOT [ox: Tx00T |ow TxDOT [ex: 1xD0T

TWO LANE CLOSURE WITHIN P - 3 T

gg EXIT RAMP OPEN 1500° PAST EXIT RAMP 1.7 8-98 o - L8i%ete

4-98  8-12 HOU | HARRIS, eic. 106
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L.
Q
8 \ LEGEND
2
2 ¥ ezzza|Type 3 Borricade m ® |[Channelizing Devices
w
b Truck Mounted
2g i g ROAD WORK [T [Heovy Work venicte | @I |artenuator (TWA)
O ¢ —_
e = 3 G20-2 Trailer Mounted Portable Chongeable
o " "
‘SE = & a ?geexNgie 59 @ Fioshing Arrow Board Message Sign (PCMS)
ol ™ .
€3 . 3 Floshing Arrow Board .
coe Shadow Vehicle bl @ . H Traffic Flow
g}‘:’g with TMA and ¥ in Caution Mode <3
g+ high intensity .
:5: rotating, floshing, & |Sign
Zvg oscilltlating or [ r— = —
i ugges x i
=_£~}; strobe lights - pesiroble acing of Suggested
t-e [ Posted] . oo Taper Lengths "L"| channelizing Longitudinal
<or R OAD " Speed * ¥ Devices Buffe_rB_Spoce
Qo e 10° 11° 127 On a Oon a
9§§ 3!81-3 30" |CLOSED}—" . Offset|0ffsetloffset] Taper | Tangent
5 * * ’ * 3 *
gav o 45 450| 495°] 540 45 90 195
-9 CW1-6R ~ o 50 500°] 550°| 600°] 50’ 100’ 240’
eg 48" X 24° ~ ; : ;
gcg 4 55 | .ws [550°] 605°] 660" 55 110 295
ggn 60 600’ | 660°| 720° 60’ 120 350
2ab . 65 650’ 715'| 7807 65 130 410
’983 . . 70 700°| 770'| 840" 70° 140 475’
s o c - 7 B v 7 7 ,
22 < 75 750’ | 825’} 900 75 150 540
0woawn =
2=l 5 I ‘ . > 80 800°| 880°| 960'] 80° | 160’ 615"
~N
- -§ * %% Taper lengths have been rounded off,
F33 . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
+ 8 [+ 1
[4]
BES . TYPICAL USAGE
8585 . SHORT SHORT TERM | INTERMEDIATE LONG TERM
goc - l L: MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
LD
38° > v v v
08 @.
oL v
- -
22§ . ‘:—j: GHz0- 5. GENERAL NOTES
» P ™ >
§5~5- é § - M = XX 1. All traffic control devices illustrated ore REQUIRED. Devices denoted
255 | - ‘ i // MPH CW13-1P with the friongle symbol moy be omitted when stated elsewhere in the plons,
ovL 8 24" X 24" . . .
b5 & g _._/ 2Pl oaue. see 2. Phase 2 of the PCMS message should include appropriote information formotted
230 note 1) A as shown on BC(6), such as “"MERGE RIGHT,* recommended speed, delay,
st e exit information, or other specific wornings.
4+
'Ssé : 3. Where queuing is anticipoted beyond signing shown, gddiﬁonol PCMS siqr}s,
g6 - ALL other warning signs, devices or Law Enforcement Officers should be available
E89s g to warn approaching high speed troffic of the end of the queue, os directed
HERR - 3 TRAFFIC ;
= A e by the Engineer,
Zpon =X MUST
g~ of e EXIT [R3-33cT 4, Entrance romps located from the advance warning orea to the exit
oL, N 48" X 60" ramp should be closed whenever possible,
@ X¥XOo
3 5. The END ROAD WORK (G20-2) sign may be omitted when it conflicts
¢l 8 1 | I with G20-2 signs already in place on the project.
5| -
i B ohe LEFT LANES
P |
N ] CLOSED
CW20-5aTL
CW20-5aTL . PRIt
48" X 48" L
: I l XX CW13-1P ¥ A shadow vehicle equipped with o Truck Mounted Attenuator is
CWLS"P “ o : MPH | 24 x 24" A typicol ly required. A shadow vehicle equipped with a TMA shall
fé,og‘uj"see MPH [ be used if it con be positioned 30' to 100’ in advance of the
g area of crew exposure without adversely affecting the work
note 1) A g \ ALL per formance.
JEIS s
S ]
| when R3-33c¢T .
CW20-5aTL o EXIT 48" X 60" Additional requirements for lane closures and advance signing
48" X 48" 2 shall be as shown on TCP (6-1) or as directed by the Engineer.
CW16-2aP —f— -
30" X 12" - 8
£ ’ l I - Texas Department of Transportation
o Traffic Operations Divislon Standard
% (=]
) S
PR it S - FREEWAY XXXX
o
wrd || crosep I TRAFFIC CONTROL PLAN
- X L XXXX
ALL -y l ‘ l @/
TRAFFIC i DI PHASE 1 PHASE 2 FREEWAY CLOSURE
MUST 8 (See note 2}
R3-33cT EXIT g See TCP(6-1)for
48" X 60" Lane Closure
| e I I ] e Details and TCP (6-6’ -‘2
Notes
FILE: tep6-6. dgn oni TxDOT [oks TxDOT [om TxDOT Jex TxDOT
cw20-1D TCP (6-6) ©mxoor_February 1994 6540';'9 59“3* (;‘:1 1 ;;"'"f
v o 48" X 48" v - y £1C.
By COMPLETE FREEWAY CLOSURE 137 838 oy sweer .
3c HOU | HARRIS, efc. 107
206
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Typical Expected queue length = | mile

(See General Notes) 500°' Work
LD Win.l Space LEGEND
Ta s v 4 N
C:;wulder 3 ;;_.,.)f C:>5h°U'de" 0 @s |Chonnelizing Devices @ Control Position (CP)

25 RRR D CIDCIDoD @ D
o 7 —_ J— J— — R — —_— J— J— —_— --—g, 0‘ ; L [:[E — —_ e — —_ e Portoble Changecbie Borrier Vehicle with
sy > — — _ _ Zr ‘};':}'j“-. > _ U:D oD m oD Message Sign (PCMS) 0| Frck Motmted atrenuator

> - - - - - .l“.:‘:‘\-";’ T~ - — - - -
-E’éq; > e &> 1D " C:‘mm Dﬂj m) Law_Enforcement <:| Traffic Flow
Sol Shoulider L] Shou | der (&R0 Bid |officer's Vehicle(LEOV)
L
gFy @E@ b D> b ] b b b (&) ® ® | 1000 - 1500 |
o0 I~ Approx -
g ® '

b
SE @ ) 1600° ’ 1000° | 1000’ 1000* 1000’ 1000° ‘ Varies ] TYPICAL USAGE
0= C 1000° Min. 7'
< D SHORT SHORT TERM INTERMEDIATE LONG TERM
v'a FREEWAY / | 4 | WARNING THE TRAFFIC QUEUE MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
oC
= .% c:: ESAEDD ngr;gr RoAD ng m'\{f[s” v
83 oK CLOSED oN % Should be repeated
o 15 SHOULDER SHOULDER in sequence every . .
ol VINUTE 1000° untii reaching () (9) The WARNING LEOV should proceed to the right shoulder of the roadway, with emergency
Lo C#W20-1D DELAY CW3-4 R4-17 CwW20-3D CW3-4% R4-17% lights on approximately 1000 in advance of the traffic queue (stopped traffic) as the
!;,g 48" X 48" 48" X 48" 36” X 48" 48" X 48" 48" x 48" 3p" X 48" queue develops. When determined that |imited sight distance situations (crest of hilis, T
23 @ shorp roadway curvaoture, etc.) may occur to motorists epproaching the queue, the GENERAL NOTES
28 ] START ING POSI T ION WARNING LEOV may proceed Y4 mile or more in advance of the queue. 1.All traffic contro! devices sha!l conform with the latest edition of the

o Texas Monual on Uniform Traffic Control Devices (TMUTCD). Additionol

2 . . . * . -

£ . R et . [ guidelines for traffic control devices may be found in the TMUTCD. Signs

ZE] (D Traffic control devices snould be installed or located near their intended position orior to begiming Sonf 1 icting with fhe roatwty closure seauence should be completely removed
J y o quence. Jublicate Sig erecte meat ide o 4 or covered. Additional traffic control devices may be required for closure

when medion width permits., Warning signs should not be placed on the paved shoulders that will be used by oF couess roads. cross streets, exit and entronce ramps as directed by the
i ¥

the WARNING LEOV, or where movement of the LEOVs or barrier vehicles will be impeded. @ Work N
Space Engineer.

Prior to beginning the roodway closure sequence, ail equipment, materials, personnel, ond other items SPRR% . . .
necessary to complete the work should be gathered neor the work corea. Entrance ramps located in the E:S>houlder ) % > 2.Lc; ig:g;gem?rl\f p:;f: :d:e:zsog:fg: ; :ga;ke:rs x:;oé\:zgu?r;ozéd rez;e;e :?gs
area where o queue is expected to build should be closed. [‘:Dj -[‘Zﬂjm U:D unde a U oadw quen ..

- - Pre-work meetings moy be held for this purpose. Local emergency services
There should be one LEOV for every lane to be controlled, plus ¢ minimum of one to warn traffic _E:> U:D m [:m . []ID ond media should'hove oqvonce notification of roadway closure, expected
approaching @ queue. An additional lead law enforcement officer is desirable to remain with the C> [:m D) Enj inp} dotes and opproximate times of closures.
Engineer’s or Contractor’s point of contact (POC) during the operation in order to improve e .
communication with all LEOVs involved. Shoulder 3.Low enforcement officers shall be in uniform ond hove jurisdiction in the

locale of the work area. An additional WARNING Law Enforcement

One barrier vehicle with a Truck Mounted Attenuator ond amber or blue ond awber high intensity Officer’s Vehicle (LEOV) may be used on the medion side of the
flashing/oscil lating/strobe lighting shall be used for each lone to be closed. roadway where medion shoulder width permits (See sequence %9 I.

4, The roadway closure should be during of f-peok hours, as shown in the plans,

Shoulder I? RELEASING STOPPED TRAFF IC or as directed by the Engineer.
E,‘> @ — L___——mj Uﬁ] H—HD__CED S.Work should be 1imited to approximately 15 mim.n‘e§ max i mum durofic.m.unless

is made by TxDOT for ony purpose whotsoever.
of this stondard to other formats or for incorrect results or damages result

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

& S : “j - _ TN » _ _ﬂ [[B otherwise directed by the Engineer based on existing roadway conditions.
% % - 'E:j - i - _%— @ 2= - m_ All equipment, materials, personnel, and other items shouid be removed from the roadway ;:e:?e:?;:a;spggi f??;:;;i z:::é:fl:dr\‘l‘;;;e:arzfn;fsfgisfnghgfw:rni ;v;g;fic
§ 2 Shou I der o\ = and maintain on edequote clear zone. should be cleared of all eq;.‘npmei:f rnoferugls, dpersc:or\r;ecll, cgdtxhi:a;ezs,
s T 3) - @Vlhen the roadway is clear for troffic, the LEOV should proceed forward from the left ?I‘gw*ggp;gscs’wggr:;?pmgo;'ocd:z; c?zsggzuzeqﬁ:nc;s;::sab: rgnpeo'red. !
@ Last vehicle shoulder foliowed by the borrier vehicles, from left to right, as shown alphabetically
p&* g‘éigrgli?gs;ng - in the pion view. 6.For traffic volumes greater thon 1000 Passenger Cors Per Hour Per Laone
The LEOV or LEOVs on the right shoulder may remain on the shoulder until sotisfied (PCPHPL), or for roadway closures that exceed 15 minutes, see details
that troffic is moving satisfactorily before merging or proceeding. elsewhere in the plan.
Sggox‘gs" @LEOVS ond barrier vehicles should re-group ot their respective starting nIf 1r2fficfg:eu§s gzyongr:‘?ﬁ °§X$‘f§ ::r:iggnzgnzr?::igg g:ge;:?dnqc;gzu:iad
positions if necessary. ﬁggﬁr:e'sequengefowhgnwpossigle, PCMS signs should be laocated in advance

2 REDUCING SPEED OPERAT ION of the last available exit prior to the closure to allow motorists the

choice of on alternate route.

Staorting position of the LEOVs should be in advance of the most distant warning signs.
. . s . . THIS PLAN IS INTENDED TO BE USED AT LOCATIONS/TIMES
Once the LEOVs have achieved on abreast blocking formation while traveling toword the CP, emergency

lights and head!ights should be turned “ON". The LEOVs should maintain formation, not allow traffic WHEN TRAFFIC VOLUMES ARE LESS THAN 1000 PASSENGER
to pass, ond begin to decelerate. The LEOVS should continue to decelerate, giving the barrier vehicles CARS PER HOUR PER LANE.

opportunity to be staged upstream of the work space after traffic has cleared. The LEOVS should

then continue to decelerate slowly until bringing traffic to o stop neor the barrier vehicles.

500' Min. 4 work
D= ’I Space Texas Department of Transportation

| SRRER%
s Trafflc Operations Divislon Standard

@O

Shou i der

o> o oo oD

e
- - - TI:—IID 1
To > Ch TCOCDCN oD . KD >,,J TRAFFIC CONTROL PLAN

. _ChonC o  EI8 L SHORT DURATION FREEWAY
SO ' CLOSURE SEQUENCE

3] ALL TRAFFIC STOPPED AT CP
TCP(6-7)-12

Once troffic is stopped the LEQVs should park on the shoulders with emergency lighting "ON" in order
@ to provide law enforcement presence at ﬂ‘:: closure ond keep shoulders b?gckZd ogeod gf the work space. FILE tcp6-7. dgn on: TxDOT lcxx TxDOTIum TxDOT [cxx TxDOT
They should stay in radio contact with the WARNING LEOv. ©71x00T February 1998 CONT |sECT 408 HIGHWAY
e ue REVISIONS 6459 93 001 [-610, etc.
i The b?rrier Yehic!es should be pon:ked, one in each lane, fhe.pcrlfinq broke set, with the high visibility 1-97 8-12 orst P p—
== flashing/osciltlating/strobe lighting "ON,” ond the tronsmission in gear. ';:8 HOU HARRIS, etc. 108
L 207 ]
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LEGEND
SHOULDER ezzrajType 3 Borricade as iggg?‘ izing Devices
C:> T k Mount
ne — — — — —— —_— J— J— — i - — —_— —_— — — —_— _ . — . [:]Dj Heavy Work Vehicle ] Arf-:gnuofo: ?SijA)
6.2 c> Trailer Mounted Portable Changeabte
.y See Note 1 Flashing Arrow Board Message Sign (PCMS)
3] _— — _— —_— ru — — — — — — — —
r‘é . l:> & |sign <§ Traffic Flow
§§§ - - - - - - R T — = T — B — T — -cz I N TR = 0\ Flog G-O Flagger
C> s L L)
gt‘? C —— B = = Minimum Suggested Maximum
28 SHOULDER n @ Desirable Spacing of Suggested
2“.3 Posted ¢ , Toper Lengths "L~ Chonneltizing Longitudingl
D Speed | Formia ¥ % Devices BufferBSpoce
Pt . ] 12’ on on L
-2 @ } P b . Of'l(;efOffsefoffsef Tooec:' Tmcw!q1r
=t AL 5 450° 495°| 540°| _45° | 90" 195"
L5232 50 500°| 550°| 600° 50’ 100 240’
-8 1200° 1000° 1000° | 1000’ 1000° L RAMP B A ; : -
8«3\. CLOSED o 55 L=WS 550°| 605'| 660 55 110 295
-8 ‘ 30° 60 600" | 660°| 720°| 60° | 120’ 350°
288 R11-2DT b 65 650°] 715 780°'] 65° | 130' 410"
-Emg 48" X 30" Min. 70 700°| 770°| 840" 70 140° 475"
8%;. EXIT B Work Space 75 750°| 825°| 900" 75° 150" 540°
£8° 80 800°| 880 960°] 80’ [ 160’ 615°
2oa XXX
w3 CLOSED %% Taper lengths have been rounded off.
8538 L=Length of Taper (FT) W=Width of Offset(FT)
e W \ \ S=Posted Speed(MPH)
2 5 USE ™
LN+
v o _ CW20-5ER CW20RP-3E Cw20-5BR
28r cwz0-1D | EXIT 4848 48x48 4848
£28 48" X 48
58 XXX TCP (6-8aq) TYPICAL USAGE
o5 S ——— SHORT SHORT TERM | INTERMEDIATE LONG TERM
3‘2"5 See Note © MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
£o* v v
§§‘6 SHOULDER
b W
=88] ‘:2 _ . _ _ _ l:> See Note |
oZ5 S N — GENERAL NOTES
[¢]
g‘ék‘; P T T = e ) & & = 1. Ploce channelizing devices in the gore ot
oY E ] ® 20° spoacing.
cmso ] ]
RS o2 o, SHOULDER ! 2. See the Standard Highway Sign Design for
£-5 uLl P % Texas (SHSD) for sign details.
) b = b b b \ =~
ot 3L S 3. The PCMS may be omitted when a permanent DMS
ﬁg";‘ég sign is available in an appropriate location
2w 1200’ 1000 1000’ 1000’ 1000’ L to display a similar messoge as called for
SETE CLOSED — on the PCMS.
A Bl R11-2bT B - ;
3 %% M . 4, When it is determined thaot o through lane should
EXIT 48" X 30 be closed in addition to the exit romp, refer
XXX B Work Space to TCP(6-4) for troffic control details.
CLOSED 5. Truck mounted attenuctor is required.
W N 6. The PCMS moy be omitted if reploced with
USE a "RAMP CLOSED" AHEAD (CWZ0RP-3D) Sign.
E T CW20-5ER CW20RP-3E Cw20-5BR
):(Xl 48x48 48x48 48x48 TCP (6-8b) 7. Roadway ADT should be grecter than 10,000.
X ere————————
See Note 6
SHOULDER
SHOULDER g- Trafflc
I Operatllons
F @ } P l Texas Department of Transportation 5{,’,,’7,3;",
1600 l 1000 1600’ 1000 WORK lN EXIT GORE
1
RAMP
/ CLOSED FOR ADT GREATER THAN 10,000
EXIT R11-2bT
XXX 48" x 30"
B Work Spoce
CLOSED TCP(6-8)-14
USE FILE fepb-8.dgn oW TxDOT_cxs TxDOT [ow TxDOT_|cks TXDOT
EXIT / ©7TxD0T February 2014 CONT | SECT JoB HIGHWAY
o o - REVISIONS R 3
) XXX CW20RP-3E CW21-5bBR TCP_ (6-8¢) 6459 193] oo 1-610, etc
e 48X48 48X48 T — 1St COUNTY SHEET NO.
ou See Note 6 HOU HARRIS, etc. 109
L2087
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LEGEND
ezzz=| Type 3 Borricade am (E‘gg:t;e!:zmg Devices
T ted
e [0 |Heovy work venicie | @ Aetenuaror cua)
52 Trgiler Mounted Portable Changeable
. 2 Flashing Arrow Boord Messoge Sign (PCMS)
[« X
,2‘?3 . - |sign <::) Traffic Flow
cooe
Ewg O\ Flag U‘O F lagger
g e
hay Minimum B ted Maxi
ob SHOULDER Desironle | gpacing of | Suggested
§ Posted Toper Lengths “L"| Chonnelizing Longitudinal
D& => Speeg |For™ia * % Devices Buffer Space
"o —_— — e e — —_ J— — — — J— — —_— — — . —_ — — o Tor ] 1] 12 | Ona ) 8"
L5E otfsetloffsetorfaes] Toper | Tongent
<of ey a5 450°| 495°] 540°| 45 | 90" 195"
oca — — - — — - - —— - - —_— — o - - - - 50 500°'| 550’ 600’ 50’ 100’ 240’
88
cal 55 | L .ws [550° [ 6057 e60] 55" | 110 295’
-2 SHOULDER 60 600° | 660°| 720°' 60’ 120° 350°
geg b =D &5 650°] 7157 780’| 65" | 130" | _aio’
.E,,,n |' 70 700! 770°1 840°| 70’ 140’ 475'
8§L 75 750 | 825°| 900 75° 150 540°
g0 80 800°| 880°| 960°1 80" | 160’ 615
gon 2600 1600° 1000’
‘*”é; 1 %% Taper lengths have been rounded off.
858 L=Length of Taper (FT) W=Width of Offset(FT)
bl S=Posted Speed(MPH)
- L,é ROAD See Note 1
¢
£2% WORK AT Work_Space TYPICAL USAGE
? SHORT SHORT TERM | INTERMEDIATE LONG TERM
E‘gg EXIT XXX MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
VL Vs s
Q®F0
52, usE
I CAUT[ON
ma‘é GENERAL NOTES
Egé See Note 6 1. Place channelizing devices in the gore at
5] 20’ spacing.
Vi b
cCO®
’3:*:6 2. See the Staondord Highway Sign Design for
w8o Texas (SHSD) for sign details.
- X+
- -
":E w 3. The PCMS moy be omitted when a permanent DMS
99 sign is gvailable in an appropriate location
L0896 to display a similor message as called for
HELES on the PCMS.
s
QWY
£ SHOULDER 4, When it is determined that a through lane
a er r;:> should be closed in addition to the exit
5 %6 — — — P— — J— — — —_— J— — — — —_ —_ — —_— — — — ramp, refer to TCP(6-4) and TCP(6-8)for
: traffic control details.

= {7 |se e s s s e s = s = .§7 ese s2e e s =5 s 9 [ T - W] 5. Truck mounted ottenuators are required.
6. The PCMS may be omitted if replaced with
SHOULDER N a "ROAD WORK /p MILE" (CW20-1E).
" @ P = \ 7. Roadway ADT should be less than 10,000,
|
2600’ 1600’ 1000’
/) ! See Note 1 30 Min. L
S
ROAD Work Space
WORK AT
EXIT XXX
USE
e T fﬂ
CAUTION , =t Opentons
§§?°,‘(‘§8.. l Texas Department of Transportation 3,’,",5};’;’,,
See Note 6
FOR ADT LESS THAN 10,000
TCP(6-9)-14
TCP (6-9b) FILE: tcp6-9. dgn oN: TxDOT |ok: TxDOT Jows TxDOT [ex: TxDOT
e —— (©) 1xD0T Februory 2014 conT | SECT 108 HIGHWAY
G REVISIONS 6459 | 93 001 1-610, etc.
e DIST COUNTY SHEET HO.
o — HOU HARRIS, etc. 110
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4" minimum steel or wood posts spoced at 6° to 8.
o pos’s spacec of e e GENERAL NOTES
Softwood posts shall be 3" minimum in diometer or nominal 2" x 4", —_— ==
Hardwood posts shall have a minimum cross section of 1.5" x 1.5” 1. Verticol tracking is required on projects where soil distributing octivities have occurred
g | Connect the ends of the successive . A . unless otherwise approved.
2o reinmflomrcemenf sneets or rolls a 1 FOSfer'] ot oord ot oo STrcnd o ‘_fhe o L"Jsmg 2 Perform vertical trocking on slopes to temporarily stabilize soil
g mini of 6 times with hog rings. hog rings or cord at o moximum spacing of 15", . v g P .

g - . . -
%5 . . 3. Provide equipment with a track undercarriage copable of producing linear soil impressions
»° Attach the wire mesh ond fabric on end measuring a minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.
t2 N posts using 4 evenly spaced staples
gt [t for wooden posts (or 4 T-Clips or 4. Do not exceed 12" between track impressions.
g8 ot . sewn vertical pockets for steel posts). . . .

0 » 9” Lo 5. Instait continous lineor track impressions where the minimum 12" length impressions are
zx ) perpendicular to the slope or direction of water flow.

Golvaonized welded wire mesh (W.W.M.)
(12.5 GA. SWG Min.) with o maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail)

Woven filter
fabric

Place 4" to 6" of fabric against the trench
side ond approximently 2" across the trench
bottom in the upstream direction.

Minimum trench size shall be 6" square.
Backfill and hand tomp.

correct results or domoges resulting from its use.

near soil impressions.

TEMPORARY SEDIMENT CONTROL FENCE

—G—

2
|——
Filter fabric 3 min. width, A»I Dozer tracks create trock imprints

paralletl to the sliope contour,
Top of Fence
—\ Bockfill & haond tomp. 90° Embed posts 18" min.
" a FLQ—\ or Anchor if in rock.

W,
~ ~ / INIINT

Vel AV
T VNN AN —
e =y A\»Y/)\V’A\\Wpyf

MANVANWVA \VA\\VA\\\%

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibili

The use of this stondard is governed by the "Texos Engineering Practice Act*.
of this standard to other formots or for in

DISCLAIMER:

~ ~ SECTION A-A

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

Golvanized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at

auir - °S spac VERTICAL TRACKING
a moximum of 12 inches apart and al! vertical wires
spaced ot a maximum of 12 inches apart.

=t Desien
Division

I Texas Department of Transportation Standard

SEDIMENT CONTROL FENCE USAGE GUIDELINES TEMPORARY EROSION,

A sediment control fence may be constructed near the downstreom perimeter SEDIMENT AND WATER
of o disturbed area olong a contour to intercept sediment from over land LEGEND POLLUT ION CONTROL MEASURES

runoff. A 2 year storm frequency may be used to calculate the flow rate

to be filtered. Sediment Control Fence FENCE & VERTICAL TRACKING
Sediment control fence shouid be sized to filter o maximum flow through C EC (] ) - 1 6

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from g drainage area larger than 2 acres. FILE: ecli® o4 TXDOT  [cke kKM Jows VP [owvex: Ls
© TxDOT: JULY 2016 cont [seer 08 HIGHWAY
REVISIONS 6459| 93 001 1-610,efc.
DIST COUNTY SHEET NO.
HOU HARRIS, etc. 111




