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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

Project Number: RMC 645185001 Sheet 5

County: HARRIS, etc. Control: 6451-85-001

Highway: 1-610, etc.

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

Robbie J. Pugh
Phone: (713) 802-5571

Robbie. Pughiditxdot.gov
Arnold Trevino

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

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

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

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

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

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

Mr. Amold 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.
TxDOT will supply all RADAR.

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

Work requests will be composed with a minimum 3 days of work at no less than $1,000 per day.
A Callout and/or work request may consist of various locations.

Begin physical work within 48 hours of the work notification.
For Emergency Call-out work, make repairs within 4 hours of notification.

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

General Notes Sheet A
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Project Number: RMC 645185001 Sheet 3

County: HARRIS, etc. Control: 6451-85-001

Highway: [-610, etc.

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

Troubleshooting for this project will be incidental to the various bid Items.

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.

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

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

A Pre-Construction conference 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 present plans for performing the work while providing for the safe passage of
traffic at all times.

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

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.

This action does not relieve the Contractor of the responsibilities under the terms of the contract
on the plans and specifications. Repair damage caused by the Contractor’s operations at no
expense to the Department and restore the facilities to service in a timely manner.

Provide one or more crews seven (7) days a week, 24 hrs. a day, for duration of the contract.
Provide for the safe passage of traffic, at all times.

General Notes Sheet B
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Sheet 3H’

Control: 6451-85-001

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

General: Site Management

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

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

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

General: Utilities

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

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

At least 72 hours before starting work, make arrangements for locating existing Department-
owned above ground and underground fiber optic, communications, power, illumination, and
traffic signal cabling and conduit. Do this by calling the Department’s Houston District Traffic
Signal Operations Office at 713-802-5662, or by e-mailing the Department’s Houston District
Traffic Signal Operations Office at HOU-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.

General Notes Sheet C
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Control: 6451-85-001

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

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

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

General: Roadway Illumination and Electrical

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.

Table 1
2014 Construction Specification Required Shop/MWorking Drawing Submittals - TxDOT Generated Plans

Contractor/ Shop or
?t':: Product Submittal azp:l?r‘:; Fabricator | Reviewing | Working
No.'s Required (SIN) P.E. Seal Party Drawing
3 Required {Note 1)

SS Fiber QOptic/Communication Cable S Y N TMS SD

S8 VIVDS System for Signals Y Y N T SD

Notes

1. Document fiow 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

i | _HOU-TrfShpDrwes(atxdot.gov

General Notes
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Project Number: RMC 645185001 Sheet 56

County: HARRIS, etc. Control: 6451-85-001

Highway: 1-610, etc.

Item 7: Legal Relations and Responsibilities

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

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

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

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

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

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

Lane Closure Assessment Fee Table

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

Sheet (58

Control: 6451-85-001

Roadway (Brazoria County) Lane Assessment Fee

BS 35C $400.00

BS 35E $200.00

BS 288B $400.00

BS 288B FRD $50.00

| FM517 $300.00
FM 518 $500.00

General Notes Sheet E

FM 521 $200.00
FM 522 $100.00
FM 523 $300.00
FM 524 $200.00
FM 528 $400.00
FM 655 $50.00
FM 865 $500.00
FM 1128 $200.00
FM 1301 $100.00
FM 1459 $200.00
FM 1462 $300.00
FM 1495 $200.00
FM 2004 $300.00
FM 2234 $500.00
FM 2403 $200.00
FM 2611 $100.00
FM 2852 $0.00
FM 2917 $100.00
FM 2918 $0.00
SH6 $500.00
SH 35 $500.00
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
§S§273 $50.00
SS 28 $50.00
Roadway (Fort Bend County) Lane Assessment Fee
FM 359 $500.00
FM 360 $100.00
FM 361 $200.00
FM 442 $100.00
FM 521 $500.00
FM 723 $500.00
FM 762 $500.00
FM 1092 $1,000.00
FM 1093 $500.00

General Notes
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Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

Sheet 50
Control: 6451-85-001

FM 1093 FRD $400.00
FM 1236 $200.00
FM 1462 $200.00
FM 1463 $500.00
FM 1464 $500.00
FM 1489 $100.00
FM 1640 $500.00
FM 1875 $100.00
FM 1876 $400.00
FM 1952 $50.00
FM 1994 $100.00
FM 2218 $300.00
FM 2234 $500.00
FM 2759 $500.00
FM 2919 $50.00
FM 2977 $300.00
FM 3155 $200.00
FM 3345 $500.00

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
US 59 $500.00
US 59 FRD $200.00
US 90 $300.00
US 90A $1,500.00
US 90A FRD $400.00
Roadway (Galveston County) Lane Assessment Fee
FM 188 $50.00
FM 270 $500.00

General Notes

Sheet G

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: [-610, etc.

Sheet 5 C

Control: 6451-85-001

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
IH 45 FRD $400.00
SS/LP 197 $200.00
SH3 $500.00
SH6 $500.00
SH 87 $500.00
SH %96 $500.00
SH 124 $100.00
SH 146 $1,000.00
SH 146 FRD $200.00
SH 168 $0.00
SH 275 $300.00
SS 342 $500.00
Roadway (Harris County) Lane Assessment Fee
BF 1960 A $500.00
BS 146 D $100.00
BS 146 E $400.00
BS 249 B $500.00
BU 90 U $500.00
BU 290 H $200.00
BU 290 L $200.00
FM 270 $1,000.00
FM 270 FRD $0.00
FM 521 $500.00
FM 525 $500.00
FM 526 $500.00

General Notes
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Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

Sheet 39

Control: 6451-85-001

FM 528 $500.00
FM 529 $1,000.00
FM 865 $500.00
FM 1092 $500.00
~ FM1093 $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
o FM2351 $500.00
FM 2553 $200.00
FM 2920 $1,000.00
_FM 2978 $500.00
FS 525 $300.00
IH 10 $7,500.00
[H 10 FRD $500.00
IH45 $6,500.00
IH 45 FRD $1,000.00
IH 69 $6,500.00
IH 69 FRD $500.00
- [H610 $7,000.00
IH 610 FRD $1,500.00
SL 8 $4,500.00
] SL 8 FRD $500.00
SH NASA $1,000.00
SH NASA FRD $300.00
~ SH3 $500.00
SH 6 $1,500.00
SH 6 FRD $500.00
SH 35 $500.00
SH 99 $2,500.00
SH 99 FRD $500.00
SH 146 $2,000.00
SH 146 FRD $200.00
SH 225 $3,000.00
SH 225 FRD $400.00

General Notes
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Project Number: RMC 645185001
County: HARRIS, etc.

Highway: 1-610, etc.

Sheet 3D

Control: 6451-85-001

SH 249 $3,000.00
SH 249 FRD $500.00
SH 288 $3,500.00
SH 288 FRD $500.00
SL 494 $300.00
SS 5 $500.00
SS 5 FRD $100.00
SS 330 $1,000.00
SS 330 FRD $200.00
SS 501 $100.00
SS 261 $500.00
SS 527 $1,000.00
SS 527 FRD $300.00
SS 548 $1,000.00
US 90 $1,000.00
US 90 FRD $300.00
US 90A $2,000.00
US 90A FRD $200.00
US 290 $5,000.00
US 290 FRD $500.00
Roadway (Montgomery County) Lane Assessment Fee
BU 5S9L $400.00
FM 149 $300.00
FM 830 $300.00
FM 1097 $400.00
FM 1314 $500.00
FM 1375 $50.00
FM 1484 $300.00
FM 1485 $500.00
FM 1486 $200.00
FM 1488 $1,000.00
FM 1774 $400.00
FM 1791 $50.00
FM 2090 $400.00
FM 2432 $200.00
FM 2854 $300.00
FM 2978 $500.00
FM 3083 $500.00
IH 45 $5,500.00
IH 45 FRD $500.00

General Notes

Sheet J




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: [-610, etc.

Sheet 55

Control: 6451-85-001

Project Number: RMC 645185001
County: HARRIS, etc.

Highway: [-610, etc.

Sheet 36

Control: 6451-85-001

IH 69 $3,000.00 Item 500: Mobilization
IH 69 FRD $500.00 . ) o ) L
SL 336 $500.00 This contract consists of Call-out Mobilization for routine work and Emergency Mobilization for
SL 494 $400.00 any emergency or unexpected work.
SH 75 $400.00 The purpose of this Item is to move personnel, equipment, and supplies to and from the project
SH 99 $1,000.00 or vicinity of the project site to begin work or complete work on Contract Items.
SH 99 FRD $400.00
SH 105 $500.00 This contract will commence upon issuance of a work order by the Engineer. Subsequent work
SH 242 $1,000.00 orders will be issued for additional work to be accomplished during the contract.
SH 242 FRD : N e .
SH 249 :igggg Mobilization callout will coincide with the work order.
SH 249 FRD $300.00 The mobilization “callout” work request may consist of one or more locations.
FS/SP 149 $200.00
US 59 $2,000.00 Failure to complete the mobilization callout work, or a work order within the number of working
days specified, will result in liquidated damages for each working day charged over the number
Roadway (Waller County) Lane Assessment Fee of working days specified.
BU 290H $300.00 " ' ; " ;s . ;
FM 350 $300.00 The bonding company will be notified each time liquidated damages begin accruing.
FM 362 $200.00 Item 502: Barricades, Signs and Traffic Handling
FM 529 $200.00
FM 1098 $300.00 Traffic Control under this project will be subsidiary to the various bid Items.
FM 1485 $100.00 . - . .
FM 1488 $300.00 All lane closures are considered subsidiary to the various bid Items.
FM 1489 $200.00 Use a traffic control plan for handling traffic through the various phases of the project. Follow
FM 1736 $50.00 the phasing sequence unless otherwise agreed upon by the Area Engineer and the Project
FM 1774 $200.00 Manager. Ensure this plan conforms to the latest “Texas Manual on Uniform Traffic Control
FM 1887 $100.00 Devices” and the latest Barricade and Construction (BC) Standard Sheets. The latest versions of
: FM 2855 $200.00 Work Zone Standard Sheets WZ(BTS-1) and WZ(BTS-2) are the traffic control plan for the
| FM 2979 $0.00 signal installations.
FM 3318 $0.00 . . .
FM 3346 $100.00 Use shadow vehicles with Truck Mounted Attenuators (TMA) for lane closures during
H 10 $1.500.00 construction.
IH 10 FRD $300.00 Before detouring traffic onto the mainlane shoulders, remove dirt, debris, vegetation, and other
SH 6 $500.00 deleterious material from the surface of the shoulders. Appropriately sign the detour in an
SH 159 $300.00 approved manner. This work is subsidiary to the various bid items.
US 90 $300.00
us 290 $1,000.00 All work and materials furnished with this Item are subsidiary to the pertinent bid Items except:
US 290 FRD $200.00

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

¢ Truck mounted attenuators payable under Item 6185.

General Notes Sheet K General Notes Sheet L
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Project Number: RMC 645185001 Sheet 51:
County: HARRIS, etc. Control: 6451-85-001

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 Montgomery & 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
9:00 PM — 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
9:00 PM — 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 Assessment Fee
Monday NONE 7:00 PM - 5:00 AM 5:00 AM -7 PM
Tuesday NONE 7:00 PM - 5:00 AM 5:00 AM - 7PM
Wednesday NONE 7:00 PM - 5:00 AM 5:00 AM-7PM
Thursday NONE 7:00 PM - 5:00 AM 5:00 AM-7PM
General Notes Sheet M

Project Number: RMC 645185001 Sheet 5F
County: HARRIS, etc. Control: 6451-85-001

Highway: [-610, etc.

Day Daytime Closure Nighttime Closure | Restricted Hours Subject
Hours Hours to Lane Assessment Fee
Friday NONE 7:00 PM — 5:00 AM 5:00 AM-7PM
Saturday NONE 7:00 PM - 5:00 AM 5:00 AM-7PM
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.

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

General Notes Sheet N
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Project Number: RMC 645185001 Sheet 56

County: HARRIS, etc. Control: 6451-85-001

Highway: [-610, etc.

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.

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.

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 618: Conduit

When backfiltling 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.

General Notes Sheet O
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County: HARRIS,; etc. Control: 6451-85-001

Highway: [-610, etc.

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

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

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

Perform work to be done on cables during weekends only.

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

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

Use schedule 80 PVC conduit to house conductor runs under paved riprap, roadway, or
driveways, unless otherwise shown on the plans.

Use Rigid Metal Conduit (RMC) for exposed conduit.

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

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

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

Provide a single 1/C #14 insulated wire in conduit runs which have been identified in the plans to
carry fiber optic cable. Provide UL-listed solid copper wire with orange color low density
polyethylene insulation, suitable for conduit installation, rated for a temperature range of -20 C
to +60 C and a voltage rating of 600V. This wire will serve as a tracer, or locate, wire for
locating underground conduit containing fiber optic cabling and will be paid for under Item 620,
“Electrical Conductors.”

General Notes Sheet P
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Project Number: RMC 645185001 Sheet 3 H

County: HARRIS, etc. Control: 6451-85-001

Highway: [-610, etc.

Where PVC, duct cable, and HDPE conduit | 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 | ft. below the ground level. This work is
subsidiary to the various bid items.

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

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.

Ground the existing metal ground box covers as shown on the latest standard sheet
ED (4)-14 or replace with TY D Pull Box W/Concrete Apron.

If metal lids are encountered, check for proper grounding.
Item 6185: Truck Mounted Attenuator (TMA) and Trailer Attenuator (TA)

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

Level 3 Compliant TMAs/TAs are required for this project.

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

Item 6292: Radar Vehicle Detection System for Signalized Intersection Control

General Notes Sheet Q

Project Number: RMC 645185001 Sheet BH

County: HARRIS, etc. Control: 6451-85-001

Highway: 1-610, etc.

The Contractor will provide two (2) field-hardened configuration equipment (laptops). This
equipment will be used for programming the radar presence detector and the radar advance
detection devices.

The vendors’ representative of the radar equipment supplied for this project must supervise the
installation, setup and testing of this equipment and be factory certified. The representative must
be on site during this time. Any equipment used for setup and operation of the radar devices
must be returned to the Department upon completion. The vendors’ representative must provide
training to the municipalities who will be responsible for the maintenance of the radar equipment
after acceptance of the project.

The radar presence detector and radar advance detection devices must be compatible with each
other and from the same manufacturer.

Department personnel will program or configure the radar presence detector and radar advance
detection devices for full operation.

After configuration of each unit, the Contractor shall return the configuration equipment to the
Department unharmed or damaged.

All communication cables necessary to make the RVDS fully operational will be subsidiary to
the various bid Items.

General Notes Sheet R
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. Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6451-85-001 DISTRICT Houston COUNTY Harris
Department HIGHWAY IHO610
of Transportation
CONTROL SECTION jJOB 6451-85-001 -
PROJECT ID A00202143
COUNTY Harris TOTAL EST. L
HIGHWAY 1H0610
ALT BID CODE DESCRIPTION UNIT EST. FINAL

500-6033 MOBILIZATION {CALLOUT) EA 24.000 24.000
500-6034 MOBILIZATION (EMERGENCY) EA 2.000 2.000
618-6078 | CONDT {(RM) (4") LF 300.000 300.000
6004-6031 | ITS COM CBL (ETHERNET) 42 485.000 485.000
6004-6063 | ITS COM CBL CONNECTOR EA 24.000 24.000
6094-6001 | VIVDS CAMERA EA 294.000 294.000
6094-6002 | VIVDS CAMERA BRACKET EA 37.000 37.000
6094-6003 | VIVDS PROCESSOR (ONE CAMERA UNIT} EA 1.000 1.000
6094-6004 | VIVDS PROCESSOR (TWO CAMERA UNIT) EA 112.000 112.000
6094-6006 | VIVDS MONITOR (9° BLACK/WHITE) EA 110.000 110.000
6094-6008 | VIVDS SURGE SUPPRESSOR EA 190.000 190.000
6094-6009 | SPAN CABLE (3/16 INCH)} LF 3,040.000 3,040.000
6094-6010 | LUMINAIRE MAST ARMS EA 2.000 2.000
6094-6012 | CAMERA SUN SHIELD EA 1.000 1.000
6094-6013 | VIVDS PREVENTIVE MAINTENANCE EA 500.000 500.000
6094-6014 | CONDUIT (RMC)(1"} LF 10.000 10.000
6094-6015 | CONDUIT (RMC}(2") LF 513.000 513.000
6094-6016 | JACKING AND BORING LF 300.000 300.000
6094-6017 | PULL BOXES (TY D} EA 2.000 2.000
6094-6018 | CABINET POWER SUPPLY {5 AMP) EA 150.000 150.000
6094-6019 Y;\égigl{)ﬁl.:‘;v%?N COM CAX CBL LF 65,000.000 65,000.000
6094-6020 | CABLE CONNECTORS {BNC) EA 442.000 442.000
6094-6021 | CABLE CONNECTORS {DEUTSCH) EA 100.000 100.000
6185-6002 | TMA (STATIONARY) DAY 349.000 349.000
6185-6005 | TMA (MOBILE OPERATION) DAY 175.000 175.000
6292-6004 | RVDS{PRESENCE DET ONLY){INSTALL ONLY} EA 2.000 2.000
6292-6005 | RVDS{ADVANCE DET ONLY}INSTALL ONLY) EA 2.000 2.000
6292-6006 | RVDS{PRES AND ADV DET)({INSTALL ONLY} EA 2.000 2.000
6292-6007 | RELOCATE RVDS EA 2.000 2.000
6292-6008 | REMOVE RVDS EA 5.000 5.000

DISTRICT COUNTY CCSsJ SHEET

TXDOTCONNECT Report Generated By: txdotconnect_internal_ext Report Created On: Dec 19. 2023 8:23:09 AM Houston Harris 6451-85-001 (f
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ﬂm Deportmont of Transporiation
om‘ HOUSTON DISTRICT

PLANS OF PORPOSED
STATE HIGHWAY IMPROVEMENT
PROJECT NO. RMC 6451 -85-001
HARRIS, etc., COUNTY HIGHWAY NO.: 1-610, etc.
FOR MAINTENANCE OF VIDEO IMAGING VEHICLE DETECTION
AND/OR RADAR AT VARIOUS LOCATIONS

PREVENTIVE MAINTENANCE FORM FOR (VIVDS) AND/OR RADAR

| LOCATION DATE CONTRACTOR
COUNTY CONTROL SECTION ORDER NO.
TYPE DETAIL FUNCTION CLASS
PREVENTIVE MAINTENANCE CONTRACTOR TXDOT
1 INSPECT CAMERA BRACKETS, SET SCREWS, CLAMPS, FITTINGS. TIGHTEN OR REPLACE AS NECESSARY.
2 INSPECT ALL VIVDS CABLES AND/OR RADAR FOR DAMAGE, DETERIORATION, PROPER ATTACHMENT, EXCESS SLACK AND TANGLED CABLES.
NOTIFY IN WRITING OF NECESSARY REPAIRS OR REPLACEMENT,
3 INSPECT ALL VIVDS CABLES CONNECTORS AND/OR RADAR FOR DAMAGE OR OETERIORATION AND REPLACE AS NECESSARY.
4 INSPECT ALL VIVDS CABLES AND/OR RADAR FOR DAMAGE, DETERIORATION, PROPER ATTACHMENT, EXCESS SLACK AND TANGLED CABLES.
TIGHTEN OR REPLACE AS NECESSARY,
5 INSPECT ALL ILLUMINATION MAST ARMS WITH CAMERA MOUNTS FOR PROPER ATTACHMENT. TIGHTEN OR REPLACE AS NECESSARY.
6 CLEAN ALL CAMERA LENSES IN ACCORDANCE WITH THE MANUFACTURERS RECOMMENDED METHODS.
7 INSPECT VIVDS SYSTEM AND/OR RADAR FOR FIELD OF VIEW AND DETECTION LAYOUT. NOFITY IN WRITING ANY PROBLEMS WITH VIVODS CRMERAS.
8 INSPECT ALL VIVDS CAMERAS AND/OR RADAR FOR PROPER OPERATION. NOTIFY IN WIRTING ANY PROBLEMS WITH VIVDS CAMERAS.
9 INSPECT ALL VIVDS PROCESSORS AND/OR RADAR FOR PROPER OPERATION. NOTIFY IN WRITING ANY PROBLEMS WITH VIVDS PROCESSORS.
10 TEST EACH VIVDS MONITOR AND/OR RADAR OPERATION. REPLACE AS NECESSARY.
11 INSPECT EACH VIVDS SURGE SUPPRESSOR AND/OR RADAR. REPLACE AS NECESSARY.

MATERIAL USED

PREVENTNVE
MAINTENANCE
FORM FOR (YNDS)

AND/OR RADAR
COMMENTS
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GENERAL NOTES FOR ALL ELECTRICAL WORK
1. The 1ocation of oll conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plons. Use only
2§ dicgrammatic ond may be shifted to occommodate field conditions. a flot, high tensile strength polyester fiber pull tape for pulling conductors through
52 the PVC conduit system. When golvonized steel RMC elbows are specifically called for in
.- 2. Provide new and unused moteriols, Ensure that all moteriols and installaotions comply with the plons and any portion of the RMC elbow is buried less than 18 in., ground the RMC
e the opplicable orticles of the Nationol Electrical Code (NEC), TxDOT standards and etbow by meons of o grounding bushing on o rigid metal extension. Grounding of the rigid
a’-‘g N specificotions, Notional Electrical Manufacturers Associotion (NEMA), ond are listed by metal elbow is not required if the entire RMC elbow is encased in o minimum of 2 in. of
§°¢ Underwriters Laoborotories (UL) or o Nationally Recognized Testing Lab (NRTL). NRTLsS such concrete. PVC extensions are al lowed on these concrete encased rigid metol elbows. RMC or
L2 as Conodion Stondard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiory to various bid items.
§"3 LLC con be considered equivalent to UL. Where reference is mode to NEMA 1isted devices,
o5 Internotionol Electrotechnicol Commission (1EC) |isted devices will not be considered on 9. Wnen required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
z+§ acceptoble equal to o NEMA |isted device. Acceptable devices may hove both a NEMA and 1EC conductors according to 1tem 622 "Duct Coble.” At the Controctor’s request ond with approval by
a3 listing. Foulty fabrication or poor workmonship in ony moterial, equipment, or instollotion the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule B0 PVC
L‘:g is justification for rejection. Replace or reinstoli rejected materiol or equipment ot no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the some
255 aaditional cost to the Deportment, size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
owns except that the conduit is supplied without foctory-installed conductors. Make the transition of
.‘_‘§3 3. Miscellaneous nuts, bolts ond hardware, except for high strength bolts, may be stainless the HOPE conduit to PYC tor RMC elbow when required) at the bore pif. I:’rovide conduit of the size
‘8'.,8 steel when plans specify golvonized, provided the bolt size is 'y in, or tess in diometer. and schgdule 0s shown on the plans. Do not extend substituted conduit into ground boxes or
o, foundations, Provide PVC or galvonized steel RMC elbows 0s colled for at all ground boxes ond
“8 4, Provide the following test equipment os required by the Engineer to confirm complionce with foundations.
2 the controct and the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistonce . . . . .
TR tester, torque wrenches, and torque screwdrivers. Ensure all equipment has been properly 10. Use two-hole straps when supporting 2 in. and larger conduits. On electrical service poles,
558 cal ibrated within the last yeor. Provide colibration certification to the Engineer upon properiy sized stainless steel or hot dipped gatvonized one-hole stondoff strops are allowed on
'ég" request. Operate test equipment during inspection os requested by the Engineer. the service riser conduit.
*
“'§§ 5. Install grounding os shown on the plons and in accordonce with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
§:3 conduits; metal poles; luminoires; and metol enclosures are bonded to the equipment grounding
K conductor. Provide stranded bore copper or green insuloted grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on oll structure-mounted conduits at
RS connectors, and bonding jumpers are subsidiary to the vaorious bid items, the structure’s exponsion joints to allow for movement of the conduit. In oddition, provide
134 N . . . . . and instol | exponsion joint fittings on all continuous runs of galvonized steel RMC conduit
4-§3 6. When required by the Engineer, notify the Department in writing of materials from the externol |y exposed on structures such os bridges at moximum intervals of 150 ft. When
288 Material Producers List (MPL) intended for use on each project. Prequolified materiols are requested by the project Engineer, supply manufacturer’s specification sheet for exponsion
g listed on the MPL on TxDOT's website under "Roodway lllumination ond Electricol Supplies. joint conouit fittings. Repair or reploce exponsion joint fittings thot do not ollow for
§ 5 No substitutions will be allowed for materials on this list. movement ot nNo additionol cost to the Department. Provide the method of determining the
L amount of exponsion to the Engineer upon request. Do not use LFMC or LFNC os o substitute
§§3 CONDUIT for the required expansion conduit fittings.
°
32" A. MATERIALS 2. Space atl conduit supports ot moximum intervais of 5 ft. Instoll conduit spacers when
v"g attaching metol conduit to surface of concrete structures. See “Conduit Mounting Options”
& 1. Provide conduit, junction boxes, fittings, and hordwore as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft, of all enclosures and conduit terminations.
gb" Specificotion (DMS) 11030 “Conduit” and Item 618 “Conduit” of TxDOT's “Standard Specifications
‘_...g For Construction And Mointenaonce Of Highwoys, Streets, And Bridges,” latest edition. Provide 3. Do not attoch conduit supports directly to pre-stressed concrete beams except 08 shown
©-0 conduits listed under l[tem 618 on the MPL under “"Roadway Iilumination and Electrical Supplies.” specifically in the plons or as approved by the Engineer.
3%3 Provide conduit types occording to the descriptive code or as shown on the plans. Do not
£=y substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4. Unless otherwise shown on the plans, jock or bore conduit placed beneath existing roadways,
N (LFMC) when flexible conduit is colled for on Qulvonized steel rigid metallic conduit (RMC} driveways, sidewalks, or after the base or surfacing operation has begun. Backfill and
° g systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per [tem 476 "Jacking, Boring, or Tunneling Pipe
&gg‘_ colled for on polyvinyl chloride {(PVYC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
]
!Ean 2. Provide golvonized steel RMC for ol exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excovated
sETE Properly bond oll metal conduits. material unless otherwise noted on the plons, When plocing conduit in the sub-base of
2 B new roadways, backfill all trenches with cement-stabilized base as per requirements of
S 2% 3. Unless otherwise shown on the plans, provide junction boxes with o minimun size 0$ shown in Items 110 "Excavotion”, 400 “Excovotion and Boackfill for Structures”, 401 “Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill”, 402 “Trench Excovation Protection®, ond 403 "Temporary Special Shoring.“
through one conduit with no more thon four conduits per box. When o mixture of conductor
sizes is present, count the conductors as if all ore of the lorger size, For situotions 6. Provide ond place warning tope approximotely 10 in. obove all trenched conduit as per [tem 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cop or plug open ends of all conduit and raceways immediately
ofter installgotion to prevent entry of dirt, debris ond oanimals. Temporary cops constructed of
duroble duct tope ore allowed. Tightly fix the tape to the conduit cpening. Clean out the
AWG | 3 CONDUCTORS S5 CONDUCTORS 7 CONDUCTORS conduit and prove it cleor in accordonce with Item 618 prior to installing ony conductors.
= Lt SR T U g DO IO G 8. Ensure conduit entry into the top of any enclosure is waterproof by instolling 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 :nch}:des surface mounted safety switches, meter
] ] " " w - » « - cans, service enclosures, auxiliory enclosures ond junction boxes. Grounding bushings on woter
w4 8" x8"x4 10" x 10" x 4 10" x 10" x 4 +ight seoling hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4~
& 5 5 5 = & - & 5 9. Fit the ends of all PYC conduit terminations with bushings or bell end fittings. Provide aond
28 8 x8 x4 8 x8 x4 8" x 8" x 4 install a grounding type bushing on oll metal conduit terminations.
. R . R 10. Instoll a bonding jumper from each grounding bushing to the nearest ground rod, grounding lu
4. Junction boxes with an internal volume of.less than lt_)O cu. in. and supported by or equipment qrogntljinq conductor, Egsure ol? bonding jumpers are fnegsone size' ag the quipmg;w
entering racewoys must have thregded entries or hubs ugentufued for the intended grounding conductor. Bonding of conduit used as o casing under roadwoys for duct cable is not
purpose ond supported by connection of two or more riQid metal conduits. .Secure required, if the duct extends the full length through the cosing.
conduit within 3 ft. of the enclosure or within 18 in, of the enclosure if all 5 Tratfic
et UL O LRGBS O D e a LG U AL ST LSBT A A G g B CLREAR 11. At all electricol services, instal! o 6 AWG solid copper grounding electrode conductor. =4 Operations
an internal volume greoter thon 100 cu. inches. lToxasDe - tof T Division
partment of Transportation Standard
. . . . . 12. Ploce 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 oluminum outlet boxes for from the bottom of the box. See the ground box detai! on sheet ED(4).
junction boxes cor.\foining only 10 AWG or 12 AWG conductors. Do not use die cost
oluminum boxes. Size outlet boxes according to the NEC. 13. Seol ends of oll conduits with duct seal, expondoble foam, or by other methods opproved by
. , , . R . the Engineer. Seal conduit immediately after completion of conductor installation ond pull ELECTR I CAL DE TA l LS
6. Do not use intermediote metal conduit (IMC) or electrical metallic tubing (EMT} tests. Do not use duct tape 0s a permanent conduit sealont. Do not use silicone coulk 08 a
unless specifically required by the plan sheets. When EMT is called for, provide conduit sealant.
junction boxes made from gQalvanized steel sheeting, )isted and approved for outdoor CONDUI TS & NOTES
use, uniess otherwise noted on the plons. Size all galvanized steel junction boxes 14, File smooth the cut ends of all mounting strut ond conduit. Before instaliing, paint the field
UGl g R L 3 LG S Ca il L el G I o S s DA Al S AL R cut ends of all monting strut and RMC (threoded or non-threaded) with zinc rich paint (84% or
the some requirements for junction boxes used with RMC systems. more zinc content) to alleviote overspray. Use zinc rich paint to touch up galvanized material ED(1)-14
. . A . . as allowed under [tem 445 “Golvonizing. " Do not paint non-golvanized material with a zinc rich
7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materiols required to be galvanized. P T IR . Tox ow [ew
otherwise noted on the plons. ©1xD0T  October 2014 conr [sect 08 WIGHBAY
oo REVISIONS 6451 | 85 001 t-610
g 01T CouNTY SHEET MO,
3u HOU RARRIS, etc. 6
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Conduit Spocer Strut T .
. ype Fa
{mounting shoe) Stainless steel — g‘:‘:ﬁg:ﬁe
’ or hot dipped ' :
[*—€ Girder | | € Girder—ol Bridge alvonized . |E "
;\8 . Deck 9 . L —| E é i
§9 - Exponsion Anchors | Conduit _, Conduit Strop s % Stainless
38 } l % ;‘h.'.' eg?:::ergfs S - [y+——— Concrete - steel exponsion
H . con ..[ 8 Structure anchor. Anchor
2817 | Ty ¥ | T g depth 1% min.,
: 3 . e - . il
§ § - — . Hot -dipped #&——Stainless steel Condui t 12" mox,
4 Rigid Metal 0 | golvonized « hor: B N
e I Conduit (RMC) : 5 malleoble = SXPONS ONROGCTON:S Conduit Mounting ——
08" : | x : 3| [ conduit strop for conduit 72" Channe) (B-Iine, tF e ] :
=8 | '1g  Conduit 3 : y up to 1 Y4~ use Kindorf, Unistrut &S :
Fal . - = Clamp _Z<——-See "HANGER Wik '/4" dia. anchor. or equal) (Hot dip s >3 ")
= I|  ASSEMBLY DETAIL" 2 For conduits 1 %" c 3
8¢ ! ] . Y galvonized)
o€ y (| to 2" use %" dio.
s : 5 : anchor, Anchor
,§§3 | . . | depth 1" min.,
-3 . Conduit Mounting . 1 2" mox.
ge- Chonnel
j I I
a
88§ | i
-
38 : : CONDUIT MOUNTING OPTIONS
| ]
.-5' T T Attochment to concrete surfoces
2 ' : See ED(1)B.2
23 1" "SPAN" 6"
°%e Mi
X v Ui Min
£
Y varies
gt - v !
£
~88
D &=
353 CONDUIT HANGING DETAIL
£2s
8yo
0l ’
oz UV I
b KL RN VX R,
-
:§‘6 CONDUIT MOUNTING CHANNEL ' e /
wo o
b “SPAN" "W ox "H” T : Conduit RMC —
Ty L YA 5 PYC
Bng less thon 2° 1% x 1 B 12 Ga. e § O
R s = 5 ¢ Dio. ] A
§§§= 2°-0" t0 2°-6" |1 %" x 1 %" | 12 Ga. E,?gonsim
2 opm. s opn o T Anchor
:"g:.g »2'-6" to 3'-0 1 %" x 2% 12 Go. Hex Nut, Split Lock
5 25| cnamers with round or short slotted hole i Wasner & Fiat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
o xo0 potterns ore allowed, if the load carrying 1" Hex Nut
copocity is not reduced by more thon 154,
%'_ Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut
1. Use torque controlled mechonical expansion onchors thot are opproved for
Rigid Metal use in crocked concrete by the Internotionol Code Council, Evalugtion
= Conduit (RMC) Service {ICC-ES). The chosen anchor product shall have o designated
=] ICC-ES Evoluotion Report number, and its approvol stotus shall be
P —— %" Dio. maintained on the ICC-ES website under Division 031600 for Concrete
= Threaded Anchors.
=] Rod
=] Conduit Hex Nut, Split Lock 2. Unless otherwise ¢pproved by the Engineer: do not use adhesive anchors;
= Mount ing Washer & Square or do not use exponsion anchors thot are not included in the ICC-ES approval
= Channe | Oversized Cut Washer list; and do not use expongion onchors thot ore onty approved for use in
= \ uncrocked concrete.
3. Use onchors manufoctured with stoinless steel exponsion wedges. Anchors
“yr | monufactured with corbon steel expansion wedges ore not ot lowed. Anchor
- | ° bodies con be either zinc-plated carbon steel or stainless steel. For -
opplication in morine environment, both the onchor body and expansion . raffic
- e el - - wedge sholl be stoinless steel. g O?w%':?:'
Condui+ l Texas Department of Transporiation Standard
Mounting H Nut. Split Lock 4, Install anchors as shown on the plans ond in accordonce with the anchor
Channet w”‘h ': H F? + llaoﬁ . manufacturer’s published installation instructions. Arrange o field
Gl ChALL demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure. ELECTRICAL DETAILS
5. Prior to hole drilling, use rebor locotor t0 ensure clearing of existing
deck stronds or reri‘gfo:'cemenf. Install oncho;s to ensure o minimum effective CONDUI T SUPPORTS
embedment depth, (Nef}, os shown. Increose (Neflos needed to ensure sufficient
HANGER ASSEMBLY DETAIL threod 1ength f:)r prop'er torqueing and tightening of anchors. ED (2) ‘ 4
-
6. Use anchors of minimum 1600 Lbs tensile copacity (minimum of steel, concrete o2 19900 o Tx00T [cxa TxDOT fowe TxDOT [ees TxDOT
breakout, ond concrete pul lout strengths os determined by ACI 318 Appendix D) [JFie e L il Ll Sl
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT ot the required minimum embedment depth (Nef). No lateral loods shall be © =007 Octover 2014 Pl PP I G
e introduced after conduit instollotion. REYISIONS 6451 | 85 001 1-610, etc.
I.fl:ll DIsSY COUNTY SHEET WO,
ol —
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmentoal Moterial 12. Provide ond insgtoll o separote stronded equipment grounding conductor Seal between
g‘ Specification (DMS)11040 "Conductors” ond [tem 620 "Electrical Conductors.” Provide (EGC) in atl conduits that contain circuit wiring of 50 voits or more, conductors with
® conductors as listed on the Materiol Producers List (MPL} on the Deportment web site Unless shown elsewhere, size the EGC to be the same size os the lorgest hot 1+ adhesive Heat Hot melt “¢" clomp
%S under “"Roadway I)lumination ond Electrical Supplies™ ltem 620. Color code insulated current carrying conductor contained in the conduit. Ensure all EGCs _t° "‘eT = *e L Shrink adhes | ve type connector
.= conductors in conformonce with the NEC. Identify grounded (neutral) conductors with ore bonded together ot every accessible location., For traffic signol ope. Tape 1o Tube tope
'~§ - white insulotion. Identify grounding conductors (gQround wires) with green insulation installotions, provide o minimum size 8 AWG ECC. The EGC is poid for extend past end \ j
b8 or bare conductors. ldentify ungrounded (hot} conductors with any color insulotion under [tem 620. of tubing by 2 18
Lg - except green, white, or groy. Keep color scheme consistent throughout the wiring Yau to s
$ - system, ldentify conductors 6 American Wire Gouge (AWG) ond smaller by continuous C. TEMPORARY WIRING
gé color jocket., ldentify electricol conductors 4 AWG ond lgrger by continuous color
§ jocket or by colored tope. When identifying conductors with colored tope, mark ot 1. Instal)l temporary conductors ond electricol equipment in accordonce with
,."t least 6 in. of the conductor’s insulotion with half laps of taope. the NEC orticle "Temporary Installations” and Deportment standard sheets.
=
2'5.? 2. Provide o0 solid copper 6 AWG grounding electrode conductor to bond the electricot 2. Provide o ground fault circuit interrupter (GFCI} for power cuttets for
8';‘_' service equipment t0 the concrete encased grounding electrode or the ground rod ot portable etectrical equipment, power tools, ice machines, ice storage bins —!ncreosg
,_§3 the service location. Connect the grounding electrode conductor to the ground rod ond refrigerators locoted outdoors at grade. GFCI may be ony one of the insulation
b 14 with o UL Yisted connector in accordance with DMS 11040, Connect the grounding fotlowing: molded cord ond pluQg set, receptacle, or circuit breaker type. diameter with
§3 . electrode conductor to the concrete encosed grounding electrode 08 shown in the hot melt
e plans, 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
88 N where approved. Tape to extend
e 3. Wnhere two or more circuits are present in one conduit or enclosure, permonently 2* Min post end of
§5 identify the conductors of each branch circuit by attoching a non-metallic tag 4, Enclose conductor splices within o listed enclosure or ground box, or ensure TN Y tubing by
3% oround both circuit conductors at eoch occessible location. Provide tags with the spiices ore more thon 10 ft. above grade vertically ond more thon § ft. CRALALCT Ya" to 'a"
389 two straops, large enough to indicate circuit number, letter, or other horizontolly from any metal structure. Where installing temporory conductors
= identification as shown in the plans. Print circuit identification on the tag in greos subject to vehicle traffic or mobile construction equipment, ensure
w23 with a permanent marker. the vertical clearance to ground is at least 18 ft., when meosured ot the
gxe lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
L . 4, Use listed compression or screw type pressure connectors, terminol blocks, or conformance with the NEC, .
RS split bolt connectors for spticing os specified in DMS 11040. Use hot melt Compression Type
2§L achesive tape to fill the gap and seal the ends of heot shrink tubing. Provide S. Protect and when necessary repoir any existing electrical conduits uncovered
~§§ UL listed gel-filled insuloting splice covers. Splicing moterials, during the construction process in o timely manner ond in conformance with
28¢ moteriols, breokaway disconnects, splice covers, and fuse holders ore the NEC.
§gb subsidiery to vorious bid items,
t 3‘; B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
§8., 1. Use only a flot, high tensile strength polyester fiber pull tape for pulling A. MATERIAL INFORMATION
.2" conductors through the conduit system. After installing conductors in conduit, Seal pet - Heot
= ,,E perform conductor pull test, [f o conductor connot be freely pulled, moke ony 1. Provide ond install a grounding electrode ot electrical services. Provide cggd cfo:‘:ew“n Shrink
b X needed olterotions or repairs at no odditionol cost +o the department, Perform ground rods according to DMS 11040 ond the plons. Larger diameter or longer hot = I+ odhesi Hot melt Tube
insulation resistonce tests in occordance with Item 620. Coordinate with the tength rods may be called for in some specific locations, see the individual *g meTo = fgs-ve adhesive
.§§ Engineer to witness the tests, plans sheets. Concrete encosed grounding electrodes may be colled for in ex?:;lo Dggf end tape Split bolt
-5 L . N i specific locations including electrical service, see individual plon sheets. of tubing b \ /—
S0 2. Leovedzbf*. ma:'_uuun. Bsfif. max i mum ;e??,m for eocl;\ co?guc:or ug 12 the spluceam P e Yo y
=& ground boxes. Leave . minimum, . maoximum length of conductor in groun
£ o boxes when pulled through with no splice. Leave | ft. minimum, 1.5 ft, B. CONSTRUCTION METHODS Tl T
28 length of conductor at enclosures, weotherheads and pole bases. . . . . . . . . // didia w
o E 1. Furnish ouxiliary ground rods for lightning protection and instgll in soil, //. ’ 7 %
553“ 3. Make splices only in junction boxes, ground boxes, pole boses, or electrical concrete, or both, 02 colled fgl: in :he plons. For ground rods instolled 74 m— ._“';/
"ELE enclosures ond use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is |/ — = /////
¥ gl terminal blocks, or split bolt connectors. Insulote splices with heavy wall readi ly accessible for inspection or repairs. For ground rods instalted in /' = 4
C)"- £ heat shrink fubing or ge].fi||ed insu|°*in° splice covers to provide o 80il, ensure that the upper end is between 2 to 4 in. below finished grade. /‘ A =3 = I
- watertight splice. Overlap conductor insulation with heot shrink tubing o . \ . Wrop solit bolt '-l (CIeaSe
e x0 minimum of 2 in. post both sides of the splice. Where heat shrink tubing 2. Do not ploce ground rods in the same drilled hole os 0 timber pole. ng I: ER =Tl ingulation
may not shrink sufficiently to provide a wotertight seal oround the individual N R A :_:‘o* eclg ;rlve : P e diometer with
conductors, prior to heating the tubing, increose the diometer of the conductor 3. Install ground rods so the imprinted part number is at the upper end of *° "'f ? *e:fve hot melt
insulotion using hot melt adhesive tape to provide o watertight seal between the roa, hggs sgr?nz feom 2* Min o adnesive tape.
the individual conductors and the heat shrink tubing. Ensure the tope extends i & dl J LI Tape to extend
past the heot shrink tubing. Use hot melt odhesive tape to fill the gop and 4. Remove ol non-conqucﬂve coatings such 0§ concrete splatter from the rod shorp edges over | op over | op DCIS'!’ end of
sedl the ends of heot shrink tubing., Heot shrink tubing that oppears to have at the clomp location. Jubing by
been burned, or overheated, is considered defective and must be replaced. . ) . Vo toYa
5. Route 9!l conductors as short and straight as possible for connection to
4. Size and install gel-filted insuloting splice covers occording to ligntning protection ground rods. When o bend is required, ensure o minimum
manufacturer’s specifications when used in place of heot shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
5. Wire nuts with factory applied waterproof sealont moy be used for 8 AWG or 6. Unless otherwise colled for in the plons, protect grounding electrode Split Bolt+ T
- . . . B o] ype
smal ter conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in on upright position to prevent the conductors with metol conduit, provide ond instoll a grounding type bushing
accumulation of woter. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with o J-hook at the top of the pole, 7. Written outhorization is required before installing a ground rod in a
horizontal trench for rocky $oil or g solid rock bottom,
7. When terminating conductors, remove the insulation ond jocketing materiol without
nicking the individual stronds of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damaged. Snop- lock,
See through "
8. Replaoce conductors ond cables thot are domaged beyond repair or thot fail on mo | ded coeer e LA 5’ Op:':a'ggm
insulotion resistonce test ot no odditional cost to the deporiment, ITexas Department of Transportation Mopd
nas;
9, Do not repgir damoged conductors with duct tope, electrical tape, or wire nuts. Listed Screw Type
Use only opproved splicing methods. Set Screw/Lug ?Hh qe[-fi | Ieg
10. 0o not terminote more than one conductor under o single connector, unless the for making e ML
o ' u ul L] '} H v
connector is roted for multiple conductors. Do not exceed the pressure connector’s eat el ELECTR I CAL DE TA I LS
listing for maximum number and size of conductors aillowed. L L L : CONDUCTORS
11. Install breakaway connectors on conductors bid under [tem 620 whenever those
conductors poss through ¢ breakowdy support device. Follow manufacturer’s ———
instructions when terminating conductors to breogkoway connectors. Properly torque ED (3) - ] 4
threaded connections. Proper terminotions are critical to the safe operotion of
breakoway devices. Trim woterproofing boots on breakaway connectors to fit snugly FILEs ed3-14, dgn ow: TxDOT [cxe Tx0OT [oms TxDOT [exs Tx0OT
oround the conductor to ensure waterproof connection. Only one conductor may enter P T © <007 October 2014 CoNT | sect 208 HICHEAY
o single opening in o boot. Prov;de woterproof boots with thg correc?knurber of . SPLICE OPTION 3 REVISIONS 5151 | 85 001 1-610, etc.
Wi ings. n nin tor led. r lifi r nn r . -
E:’l ggegma: olr..et::: aptsed openings factory secled. Use prequa ed bregkawgy connectors Listed Screw Type = ey e
3u HOU HARRIS, etc. 8
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No. 3
Reinforcing No. 3 "
/ steel Reinforcing g;:und ri.' GROUND BOXES
steel +
7 \ ttyp} A. MATERIALS
gs "—' - —==\=-=___ _ _ __ - Class A R, T KK
N : 10" ttyp) \ ?::::e:gqﬁ?:ggl LG o N 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
°¢ | ’ X Apron-Ful | occordonce with Deportmental Material Specificaotion (DMS) 11070 "Ground Boxes" and
Z‘§ , A . 10", Grounding Depth of box [tem 624 “Ground Boxes. "
§08 | {typ) A bushing for .. A . .
Led L ! RMC. Bell end - - o - Rdohr i 1 2. Provide Type A, 8, C, D, and E ground boxes as shown in the plons, and os listed on
L) = r g i bt @ G-Hd--11=3 fitting for : a Yoilse 9 9" Aggregote the Material Producers List (MPL) on the Department web site under “Roodway [I1tuminotion
33-— I 4 PYC (4} fill (3} and Electrical Supplies,” ltem 624,
o
3_\5 1 : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070,
2 box
= ] A A a . .
E’E g . | gongulfb?r 4, Provide larger ground boxes in occordance with Item 624 ond as shown in the plans.
e e " uct cable
§§§ —— e = - - 2 } 8. CONSTRUCTION METHODS
+2¢0 !  —m—mm—mm-mms==- -
8o+ 1. Remove all gravel and dirt from conduit. Cap oll conduits prior to placing aggregote
a“% f ond setting ground box. Provide Grade 3 or 4 coorse aggregate ds shown on Table 2 of
38 Item 302 "Aggregotes for Surface Treatments." Ensure aggregote bed is in place and ot
-w PLAN VIEW SECTION A - A leost 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.
85,
£8 . " . .
ow 2. Cost ground box agprons in place, Reinforcing steel may be field bent. Ensure the depth
.§._: APRON FOR GROUND Box of concrete for the apron extends from finished grade to the top of the oggregote bed
383 under the box. CGround box aprons, including concrete ond reinforcing steel, are
g subsidiary to ground boxes when called for by descriptive code.
s (1) Uniformly space ends of conduits within the ground box. Position ends of conduits so
B thot ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt, Bolt covers down when not working in ground
g?% or bell end fittings. boxes.
3.%_ (2) Maintoin sufficient space between conduits to allow for proper installotion of bushing. 4, Install all conduits ond ells in o neat and workmanl ike manner. Uniformly spoce
9
ugb conduits 8o grounding bushings ond bell end fittings can eogsily be installed.
g»e {3) Pioce aggregote under the box, not in the box. Aggregate should not encroach on the
52 interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
382
22 {4) Install a grounding bushing on the upper end of all RMC terminating in o ground box. 6. Permanently seal conduits immediately after the completion of conductor installotion
eag Ground RMC elbows when ony pert of the elbow is less thon 18 in. below the bottom of and pull tests, Permonently seal the ends of oll conduits with duct seal, expandable
ogs the ground box. Instalt o PVC bushing or bell end fitting on the upper end of all PVC foom, or other method as opproved. Do not use duct tope as o permonent conduit sealont.
Eb“' conduits terminating in @ ground box. Do not use silicone caulk 08 o sealont.
.-E 7. When a ground rod is present in o0 ground box, bond all equipment grounding conductors
:§: together and to the ground rod with tisted connectors.
- X4
£ o 8. When o type B or D ground box is stocked to meet volume requirements, it is ollowoble
.d to cut on appropriotely sized hole for conduit entry in the side wall at leost 18 inches
;g below grode,
4 -
goEw GROUND BOX DIMENSIONS 9, If an existing ground box in the contract has o metal cover, bond the cover to the
Eg.'.’.g equipment grounding conductor with a 3 ft. long stronded bonding jumper the same size
o p+¥ as the grounding conductor. The bonding jumper is subsidiary to vorious bid items.
) .g.. TYPE OUTSIDE DIMENSIONS (INCHES) verify existing ground boxes with metal covers are shown on the plans, with notes
SR (Width x Length X Depth) fully describing the work required.
12 X 23 X 11 10. 1f other ground boxes with metal covers are within the project limits but ore not part
A 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 seporotely.
c 16 X 20 X 11 11. Bond metol ground box covers to the grounding conductor with a tonk ground type lug.
D 16 X 29 X 22
E 12 X 23 X 17
Vi L
Hole for '/ -——I
1t wi
GROUND BOX COVER DIMENSIONS recess . e " — rafie
for head 4 | 059&5?:.3
. DIMENSIONS  (INCHES) : o 4l . A 7oxas Department of Transportation | Samdend
—_ = = _d: —_—- . J K
H [ J K L M N P . f l I
A, BLE 23| 23 (3% (13| 9% | S| VR | 2 i I '
v = 3. 3 For cover logo | 4 - ELECTRICAL DETAlLS
ce&0 30| 30Val VT2 1T e 13 el 6% | 1V % 2 ond lobeling
See NS 11070 GROUND BOXES
PLAN VIEW END SIDE
ED(4)-14
GROUND BOX COVER FiLle ed4-14, 0gn ow TxDOT  Jext TxDOT Jows  Tx0OT Jexs IxDOT
[© 1007 Octover 2014 cowr [sect 08 WicHmaY
o - REVISIONS 6451 | 85 001 1-610, etc.
ESI oISt COUNTY SHEET WO.
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ELECTRICAL SERVICES NOTES

1.Provide new materials. Ensure instaliotion and materiols compiy with the opplicabie
provisions of the Notional Electricol Code (NEC} ond National Electricol Monufocturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Associotion {NEMA) standards. Ensure materiat is Underwriters Loborotories (UL) listed. : . . . . . - .
» Provide and install electrical service conduits, conductors, disconnects, contoctors, V.Provide threaded hub for all conduit entries info the top of enclosure. ";'éf,gedﬁér"&;'?gg?onggdi;ﬁ:: ‘f’gg'?{,gf :ggajgf.;f ggg?g?"m;o
§ circuit brecker ponels, ond bronch circuit bredkers os shown on the Electrical Service 2. Type golvanized steel (GS) enclosures may be used for Type C panelboords "
“ Dota C?OTT ,'}'.‘ the pl_oni..ffouil_fy fgbrlcoi:lon:.or poor workmor;sh;p U mo?er!gl, equupt;n?nf, and for Type D and T services that do not use an enclosure mounted 2.Wnen the utility compony provides a transformer larger thon 50 KVA,
o peellibbighid ki bl el ao” Al N ""’."; oo °$ ”‘;:"553"2‘“ e warrenties photocel !l or 1ighting contactor. Provide GS enclosures in accordonce with verify thot the ovailable foult current is less thon the circuit
s ond guorantees os o customary trade practice, furnish these to the State. OMS 11080, 11082, 11083, ond 11084, breaker’s ampere interrupting copacity (AIC) rating and provide
5 2.Provide electrical services in occordance with Electrical Details standord sheets, 3.Provide oluminum (AL} ond stointess steel (SS) enclosures for Types A, C documentation from the electric utility provider to the Engineer.
v Departmental Moterial Specificotion (DMS) 11080 "Electrical Services, “DMS 11081 .ond D in accordonce with DMS 11080, 11081, 11082, 11083, ond 1084 D'o )
2 “Electrical Services-Type A,” DMS 11082 "Electrical Services-Type C,” DMS 11083 not paint stoinless steel g U : ' ' PHOTOELECTRIC CONTROL
o “Elecfricol gervices-;ype D," ggs 11084 ;Elec;;;coé Services-;yoe T, " DM? 11085 *
“Electrical Services-Pedestol (PS)”, and Item "Electricol Services" of the . . . . 1.Provide photocell as |isted on the MPL. Move, odjust, or shield the
Standaro Specificotions. Provide electrical service types A, C, and D, os tisted 4'3{,@"i?Ssgegzgf?:oggrv636nc(,:S:,rgc?::gsggege&:sgg?oggfﬁge:'f?ngég’;sc':ﬂom photocel | from stray or ambient night time l'igh'r 1o ensure proper
on the Moterial Producers List (MPL} on the Department web site under “Roadway in the PS aescripfi;ve code, provide on AL enclosure " operation. Mount photocell focing north when procticaol., Mount top
' i of pole photocells as shown on Top Mounted Photocell Detail,

Illunination ond Electricat Suppiies,” Item 628. Provide other service types as
detailed on the plons.

3.Provide all work, materiols, services, ond ony incidentals needed to install o
complete electrical service o8 specified in the plons,

4, Coordinate with the Engineer and the utitity provider for metering ond complionce
with utility requirements. Primary line extensions, connection charges, meter
chorges, and other charges by the utility company to provide power to the location » ELECTRICAL SERVICE DATA
ore poid for in accordance with Item 628, Get approvol for the costs ossocioted

TxDOT assumes no responaibility for the conversion

K with these chorges prior to engaging the utility compony to do the work., Consult Etec. Plan Service| Service | Safety Main Two-Pole Pane Ibd/ Bronch Branch Branch KVA
with the utility provider to determine costs and requirements, ond coordinate the Service | Sheet Electrical Service Description Condui t | Conductors| Switch | Ckt. Bkr. |Controctor |Loodcenter Circuit Ck#. Bkr, |Circuit| o
work 08 opproved. 1D Number #%Size | No./Size Amps Pole/Amps Amps Amp Roting 1D Pole/Amps Amps =

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" 3/82 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P740 25
provide Master Lock #2195 Type 2 with braoss tumblers for "off the shelf” 1P/20 15
enclosures. Moster Lock #2195 keys and locks become property of the Stote. Underposs

Uniess ofngrwlse opproved, do not energize electrical service equipment until
tocks cre installed. NB Access 30 ELC SRV TY D 120/240 060(NSISS(E)TS(0) | 1 Y~ 3/16 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3

6.Enclosures with external disconnects that de-energize g!i equipment inside the 30 Luninoires 2P/20 9
enclosure do not need 0 deod front trim, Protect incoming line terminations from CCTV 1P/20 3
incidental contoct 08 required by the NEC.

of this stondord 0 other formats or for incorrect results or danoges resulting from its use,

is governed by the “Texaos Engineering Proctice Act~,

purpose whotaoever.

7.When galvonized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 1207240 OQO(NSIGS(N)SP (D) 1 " 3/86 N/A N/A N/7A 70 Floshing Beacon 1 1P/20 4 1.0
; stoinless steel moy be used. Flashing Beacon 2 1P/20 4
oF8| 8.provide wiring and electricol components rated for 75¢C. Provide red, black, # Exomple only, not for construction. All new electrical services must have
§ and white colored XHHN service emtramce conductors of mimimum 8ize 6 Amer|can electrical service dota chart specific to thot service as shown in the plans. Stondord 3-prong
sé Wire Gauge (AWG). Identify size & AWG conductors by continuous color jacket. . . ea . . - . - photocel |
-l [dentify electricaol conductors sized 4 AWG ond lorger by continuous color . * * Vernfy service conduit size with utility, Size my chonge due to utility meter receptacle Ve - . i
] jocket or by colored tope. Mark ot least & inches of the conductor’s insulotion requirements. Ensure conduit size meets the Notional ELectrical Code. P Conduit mounting
Bl with half lops of colored tape, when identifying conductors. Ensure each service and photocel | chennel (Unistrut,
£ entrance conductor exits through a separately bushed rmon-metallic opening in the Kindorf, B-line
-2 weatherheod., The lengths of the conductors outside the weotherhead are to be or equal)
] 12 inches minimum, 18 Inches maximum, or os required by utitity, EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
- alvanized.
§§g 9.All electrical service conduit and conductors attached to the electrical service ELEC SERVY TY X XXXZXXX XXX (XX) XX (X3 XX XX gosfciron.' |
Zee inclyding the riser or the etbow below ground are subsidiory to the electrical T T T T or sand cast
<Ly service. For an underground utitity feed, all service conduit and conductors after Schematic Type | . 6‘}: Mount Photocel
i'e the elbow, including service concuit and conductors for the utility pole riser atuminum outlet 6" to 8" meosured
== when furnished by the Controctor, will be paid for separaotely. Service Voltage V / V box with cover, from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . .  — the pole or 18
Y2 in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Roting V" RM to 20 feet above
conductor, Size the service entrance conduit 0s shown in the plons., Ensure 000 indicotes main lug onily/ cfanauit bend finished grade
conduit for branch circuit entry to enclosure is the same size o0s that shown Typically Type T — + 1 iy or os directed
on the loyout sheets for branch circuit conduit. Extend all rigid metal conduits © provide /3 by Engineer, and
o minimum of 6 inches underground ond then couple to the type and schedule of ($S)= Safety Switch Aheod of to 1" cleoronce os ol lowed by
the conduit shown on the layout for that particular branch circuit. Instalt a Meter-Check with Utility between photo- utility compony.
grounding bushing on the RMC where it terminates in the service enclosure, {NS}= No safety Switch Aheod of cell and pole.
Meter-Check with Utility

11.Use of liquidtight flexible metal conduit (LFMC) is ol lowed between the meter ond

service enclosure when they are mounted 90 1o 180 degrees to eoch other. Size the Enclosure Type — Service
LFMC the some size 08 service entronce conduit. LFMC must not exceed 3 feet in 6S= Galvonized steel("off the shelf") Suppor+
length. Strap LFMC within 1 foot of eoch end. LFMC less than 12 inches in length $$= Stoinless steel (Custom Enclosure)See MPL

need not be strapped. Each end of LFMC must hove 0 grounding bushing or be AL= Aluminum (Custom Enclosure}See MPL

terminated with o grounding fitting. The LFMC must contain o grounded {neutrol} pialal— TOP MOUNTED PHOTOCELL

conductor. Ensure ony bend in LFMC never exceeds 180 degrees. A pull test is

required om all installed comductors, with at least six inches of free conductor Photoce! | Mounting Location

movement demonstroted to the satisfoction of the Engineer. €)= :‘gsigeGService/Enclosure ::;:ot',é °°g°‘;g;is;;:?"m";':;:.gof“f
unte X i i

12.€nsure al | mounting hardware ond instollotion detoils of services conform to utility {T)= Top of pole between straps supporting conduit.
company specifications., {L)= Luminoire mounted

13.For ol electrical service enclosures listed under |tem 628 on the MPL, the UL 508 (N)= None/No PRotoce!! of

. i vi ] i ¥ H H H
enclosure manufacturers will prepare and submit 0 schematic drowing unique to eoch O e e d 5 ° api;?:ggm
service. Before shipment to the job site, place the applicable lominoted schemotic Service Support Type Division
drowings and the lominated plan sheet showing the electrical service datao chart GC= Gronite concrete — l Texas Dspartment of Transportation Standard
used to build the enclosure in the enclosure’s dota pocket, The instolling controctor 0C= Other concrete
will copy ond laminate the actual project plon sheets detailing att equipment ond 1P= Timber pole
branch circuits supplied by that service. Th: Icmin?:ed plon|§’heets ore to be ploced SP= Steel pole
in the service enclosure’s document pocket. Reduce in. x in, plon sheets to
8! in. x 11 in, before lominoting. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA]LS
sheets, the installing controctor is to redline plon sheets before laminoting. oT= ?ole by Oﬂ:ﬂ:s or paid

or seporotely

14.#Wnen providing an “Off The Shelf” Type D or Type T service, provide lominoted plan EX= Existing pole SERVICE NOTES & DATA
sheets detailing equipment and branch circuits supplied by thot service, Reduce TS= Service on troffic
11 in. x 17 in. plon sheets t0 8 ' in. x 11 in before 1ominating. Detiver these signal pole
draowings before completion of the work to the Engineer, instead of plocing in PS= Pedestol Service
enclosure that has no door pocket, — ED ‘5) - l 4

= H ——

15.00 not install conduit in the back wali of o service enclosure where it would 0 ?,‘Ig';“ﬁ??.?ﬁ;‘““ Feed Fie ed5-14, dgn Dve Tx0OT [exe TxDOT {om TxDOT fces TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed r@hm[ October 2014 cour | sect] 100 BIGHEAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utilit — » REVISIONS 5451 | 85 001 1-610.etc

gt Grounding bushings gre not required when the end of the metal conduit is fitted y —

w2 with a conduit seoting hud or threaded boss, such 08 0 meter baose hub. sy COUNTY SEEING

ow _IEI Mlslofc. 10
TE |
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Red insulotion or

cglor code 6" leng;h
. . of Line 1 or Line
2g?o;nggégf égn lg;gfh conductors ‘ insulation
- of Line | or Line 2 "'fz ’fdr*g‘:?f:h‘:;:
S,§ conductors’ insulotion — mtggrgead /
] with red tape where )
5% conductor exM /
‘>_~§ weotherheod. v, lv White insulation or 1
s 1 Y2 color code 6 length
533 White insulotion or ] of neutral conductors’ .
B color code 6 tength : r '@ insulotion with white \
5 of neutrol conductors’ | tope where conductor \
3%5 insulotion with white L B EE (5 exits the ueofherheod.\%__\-
Faf tope where conductor
;'.:? exits the weotherhead. T =
Qo=
s Two Photocell viewing | l_
§§3 windows not shown but ©) |
rde required when photocel | |
Bo- is listed as enclosure :
k‘é" mounted. Windows not ! |
required when photocel | .
g.g is listed as pole top . | —
s mounted. i . i
288 ' ! |
&2¢ | ! I .
833 r ® | | @ 0 |
g L I . I s & e s I
", l— e
2L§ . r - I . F
5‘...? . ‘ﬁ I® - I ¢ N - G N
gb | | | Grounding
g52 . ZZIzzcu ! | 11 E.emooell
§§8 | : [ | v vV
e : : . Typical
T cal
gkg | ' | Fidtean 120 / 240 volt
ug‘ s s SR o A . ; ! Bronch Circuit Branch Circuit
+ — v e— — 11|
§g§ l ! his bus o tI I r o ou:f-ng tla i«
o the enclosure = !
°5° (- . n . S=RE el - 3 Electrode x
=30 SCHEMATIC TYPE T
'é.’-‘; Typicol Typical Typicol
w3 = - 120 Volt 240 volt 120 / 240 Volt 1207240 VOLTS - THREE WIRE
o E G s N . Typi Bronch Circuit Lumingire Bronch Circuit . K F
=8 rounding Typical Branch Grounding ypical Branch Bronch Circuit Galvanized steel-"Buy Off The Shelf
EeQe Electrode Circuits Electrode Circuit only. When required install photocell
ggaa top of the pole or on lumingire only,
<=TE mo lighting contractor will be installed.
-
2 B SCHEMATIC TYPE D - CUSTOM
z =% SCHEMATIC TYPE A SCHEMATIC TYPE C 120/240 VOLTS THREE WIRE
THREE WIRE THREE WIRE

SCHEMATIC LEGEND

1 | Sofety Switch {(when required)

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

3 | Service Assembly Enclosure
4 | Moin Disconnect Brecker (See Electrical
Service Dota}

5 | Circuit Brecker, 15 Amp (Control Circuit)
6 | Auxiligry Enclosure
7 | Control Station ("H-0-A" Switch) n Traffic
8 Photo Electric Control (enclosure- g Operations

WIRING LEGEND mounted shown) I Texas Department of Transportation Sneion,

Power Wiring 9 | Lighting Contactor
e 10 | Power Distribution Terminal Blocks
- = —— | Control Wiring T T ELECTRICAL DETAILS

TN | ewire) Conderer 12 | (ae Eractr ical Service Data) SERVICE ENCLOSURE

—r—_ |Equipment grounding conductor-always eporote Circult Breaker Ponelboord
G required 13 | Sep irecut ake ane |bog AND NOTES
14 | Load Center

15 | Ground Bus ED(G) - I 4

FILE edb-14. dgn o TXDOT _fexs TxDOT Jowe TxDOT [exs TxDOT
©1x00! October 2014 CoNT | sEcT 08 HICHTAY
L L REVISTONS 6451 | 85 00! 1-610, etc.
I.-l_-l 3 [ 1313 COUNTY SHEET NO.
g: HOU HARRS, atc. 11

TIF
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wd “"
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" to 6" 20° measured from Top of Y2 . 2 Y" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Deportmental Materiol Specificotion or color code 6" I 4" (typ,) grade. Circumtances weotherhead GG
(DMS) 11080 "Electricol Services.” Mount al) equipment and conduit on 12 gauge Qalvenized of neutroi - may require the o be 2" to 67,
stee! or stainless steel chonnel strut, 1 % in. or 1% in. wideby | in. up to 3 ¥ in. conductor’s i electrical service 4" typical NOTE:
deep Unistrut, Kindorf, 8-1ine or equal. Bolt or weid oll chonnel ond hardware to verticol insulotion with support to be taller ' below the top :
gs members as opproved. Do not stack chonnel. File smooth ond paint field cut ends of all channei  white tape where RMC thon the 20" shown, of pole. Al rough o
° with zinc-rich paint before installing. conductor exits check with utility edges sholl >
] weatherhead. before installing. Wnite insulotion be ground
N 2.Provide poles for overhead service with an eyebolt or similar fitting for ottachment of the Red insulotion or color code 6" smooth P
€8s service drop to the pole in conformonce with the electric utility provider’s specifications. = ! " . of neutral
£8g or color code 6 oA conductor’s
[ 1 H i
§§. 3.Provide and install golvonized ¥ in. x 18 in. x 4 in. {(dio. x length x hook length) onchor é:"fltzeog SR g?ggmg drop insulotion with 2;,?'20T3Ie T
52 bolts for underground service supports. Provide ond instotl!l galvonized ¥ in. x 56 in. x 4 in, conductor’s +o be below white tape where 2 - ploc.es ‘/2 [
z°§ anchor bolts for overheod service supports. Ensure anchor bolts have 3 in of thread, with insulation with weotherheod. conductor exits TYP. -
,,§ 3% in. to 32 in. of the exposed onchor bolt projecting above finished foundotion. Provide red tape where weatherhead, ¥ %
e ond instoll leveling nuts for all anchor bolts. conduc?gr exits Conduit support % - 1 ¥ |
=2 e heXseathernasd spacing, 3'max | Red insulotion
<o- 4,.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor &lock from the ends, or color code 6"
R listed mechanical connectors roted for embedment in concrete. See Inset B, length, 12" min and 5° in between length of Line 1
:g% 18° m;‘ s .| —Service unless otherwise or Line 2
g2+ S5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for oll t | Enclosure ¢o!led for by the IL conductor’s
e conduits entering the service from underground. i utility. insulation with 24" Diameter
28 Meter i Jnset A ':l red tape where dritl shoft
e 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3° of Safety 1/ Service conductor exits
unabstructed concrete cover. witch | —~Channel the weotherhead.
g Switc Va Enclosure o
4.3 o brocket or Conductor slack Conduit
'ég., 7.0rill ond tap steel poles ond frames for % in, X 13 UNC tank ground fitting. For steel pole service 3 other arrangement length, 12" min,,
St supports, provide ond install tonk ground fit+ing 4 in. to 6 in. below electrical service enclosure. - approved by 18" max.
ol a Provide properly sized hole through the bottom of the enclosure for the service grounding electrode s | Inset B the Engineer. Inset A i
gxe conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible S (Kindorf, Meter S
LA from the enclosure to the tonk ground fitting. For steel frame service supports, provide and install unistrut,
Dl tonk ground fitting on steel frome post. Install service grounding electrode conductor in o non-metallic 2 B-line or
b3 39 conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equol, }
"§§ electrode conductor to the tonk ground fitting. See steel frome and steel pole details and Inset A for i L 5 Inset B
8¢ more informotion., Size service entrance conduit and branch circuit conduit as shown in the plons, For AR £
°§k underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC " R = i
g»0 elbow, ond then connect the schedule type and size of conduit shown in the plons, Provide and install Closs "C” Hle \\;;\\;;\\,j\\’\\’\\
lgrg grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC concrete - 1= : N BASE PLATE DETAIL
833 is fitted into o segling hub or threoded boss. ¢— 247 dig, X 60"
§2 24 Dia. x 60" pVe foundotion 4-85
it 8.1f Steel pole or frome is painted, bond eoch separate pointed piece with a bonding jumper attached to depth foundation remforcn:nq bors .
uhg a tapped hole. 4-35 reinforcing ond #2 spiral ot 6" %
B bars aond #2 spiral pitch {typ.} 1 % -
§3L 9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove ol non- {typ.} at 6" pitch Yoo
,-§ conductive moterial at contact points. Terminote bonding junpers with |isted devices. Install
:g: :i':ri‘g.:nﬁ;rz: 6 AWG stranded copper bonding jumpers, Moke up all threoded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH V78
- ! .
£ - BOTTOM OF POLE
33% 10. Avoid contoct of the service drop and service entrance conductors with the metal pole to SERVICE SUPPORT TYPE SP (O} OVERHEAD SERVIEE N
prevent obrasion of the insuloted conductors. — ee Note
£34 orit, top, ond thread = SERVICE SUPPORT TYPE SF & SP
§2E®] 11.Shop drawings are not required for service support structure unless specifically stated 2" X 13 UNC. Install =] & e
5;:;‘_’ elsewhere or directed by the Engineer, tank Q:oul;ld Iif’ri?q, | I} -
H . connect electrica I ( )
A 2 | Vories | service grounding - .—J) O Bduou D
e xo [ | electrode conductor. ) "‘"\ ~
] o See Note 7. 3 I 5" thick 2" expansion '
« = o a concrete joint moteriol b4
— — Rebar - ped (class C !
Center of meter Anchor concrete and u
SAFETY socket 60" typical 2/ Bolt 6" X 6" =6
SWITCH FH obove grade. N ) wire mesh) ——
METER (Verify with utility) il
— — FRONT VIEW -
imension varies
H Threaded INSET A INSET B install only as '
— | boss . wide o8 required
varies =—Service to occcommodote
RMC I Steel post | il Sofety ) Enclosure equipment
SERVICE o . +— =9\ switch 8
_{|ENCLOSURE S IR — — (when 8o TOP VIEW
| 235:'332’21'"" required— | E
Number of struts . £ A SERVICE SUPPORT TY SF (O) & SF (U
4 os needed to METER SERVICE = o .
/] securely mount — ENCLOSURER, 3 (™
equipment R - “lo 5. Traffic
~ |+ " dqi — Operations
. Ingset B zle 374" dia. Daraton
s 2 2 % I Toxas Department of Transportation Standard
. g8
Iy [=
H ! 0| Inset 4 - s g ELECTRICAL DETAILS
1 T /—— =
L Ll 10 SERVICE SUPPORT
utility \ F P
24" dia. x 48" ahiat
o o o foundation \\n\ i i i;ﬁngégio’: islsdepth 4 TYPES S & S
4-85 reinforcing - N Ul 1on 4-
bars and 82 spiral rem:grc-qq bars L:::g';h ED (7) =14
WITH SAFETY SWITCH ot 6" pitch (typ.) W[THOUT SAFETY SWITCH ?230-) z?'gf"p”ch o €d7- 14, dgn wa TxDOT ot Tx001 Jow TxDOT [ems Tx00T
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL (©Tx00T October 2014 CONT | s€cT 508 HIGHWAY
- REVISIONS 6451 | g 001 1-610, etc.
W w -
ey SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE ot zowiy et o,
AQu lgj Mlslﬂc. 12
ne |
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TRAFFIC SIGNAL NOTES
white insulation or
1. Do not pass luminaire conductors through the signol controller cobinet, color code 6 of
g : . . . neutral conductor’s
S.§ 2. Inciude on equipment grounding conductor in oll conduits throughout insulation with white
3; the electrical system, Bond oll exposed metal parts to the grounding tape where conductor
~E conductor, exits weotherheod.
+*~ .
§981 3. Provide roodway luminoires, when required, in accordonce with the Red insulotion or
Le2 material ond construction sections of Item 610, "Roadway [1luminotion color code 6" length
§*: Assemblies, " except for performonce testing of Iuminoires. Test of Line t or Line 2
g§'- instol led roodwoy lumingires for proper operotion os o port of the conductor’s insulation
»§ associated troffic signal system test. with red tape where
RS . . . . Service conductor exits the
te 4, If internal 'y illuminated sfreef.nane signs are opproved for use, Entronce — weotherheod. Conductor
g;: ground the fixture to the pole with a 12 AWG green XHHW conductor. slock length, 12" min.,
val 18" mox.
9g3] 5. Bond aonchor bolts to rebar coge in two locotions using #3 bors or
r&e € AWG stronded copper conductors. Use )isted mechanical connectors
“ g 1207240 volt
§: - roted for embedment in concrete. See TXDOT stondord TS-FD for further 3 Wire
n.s detaits.
-gog 6. Drill and top signal poles for Y5 in. X 13 UNC tank ground fitting.
5 Provide and install tonk ground fitting 4 in. to 6 in. directly below
._ab electrical service enclosure. Provide properly sized hole through the |
@cye bottom of the enclosure for the service grounding electrode conductor.
we g Connect the electricol service grounding electrode conductor to the tonk 1l d
3%: ground fitting. Ensure electrical service grounding electrode conductor T
XL is as short ond straoight os possible from the enclosure to the tank
. - ground fitting, See Inset A detail for further information. Size service |
Sgg entrance conduit ond bronch circuit conduit as shown in the plans.
>
;§§ 7. Mount electrical service enclosure ond meter to signal pole with stainless
oe- steel bonds. Ensure bands ore o minimum width of ¥4 in. Secure enclosures 1l
gg% to bonds using two-bolt brockets. Install brackets near top and bottom of I .
& each enclosure. Instoll properly sized stainless steel washers on eoch bolt Orill, top and thread
%;Sb in the enclosure. Band or drill ond tap properly sized stond-off strops to V2" X 13 UNC. Instal)
g8 signal pole for attaching conduit. O--— Meter tank ground fitting,
a: See Note 7 connect electrical
= E 8. Conduct pull tests ond insulation resistonce tests on all illumination and service grounding
°f power conductors as required in Item 620 "Electrical Conductors® ond ED(3), electrode conductor
59% To prevent electronics damage, do not conduct insulation resistance tests le— Service See Note 6
§§§ on traffic signol cobles ofter termination, Enclosure =
.t . See Note 7 See |ayout ™
8 9. Lock all enclosures and bolt down oll ground box covers before applying power sheets for
e to the signol instollotion, ignal 1
- signal pole
£y , . , , (e type— 4
X 10. Terminote conduits entering the top of enclosures with o conduit-seal ing hub Inset A
- or threoded boss such as meter hub. Install a grounding bushing on all metal See TS5-Cf standord
;sg, conduits not connected to conduit-seoling hub or threaded boss. Bond the for controller
yga3kEw grounding bushing to the ground bus with a bonding jumper. Seal oll conduits foundotion details,
g A entering enciosures with duct seal or expanding foam. Do not use silicone to - INSET A number of required
‘-_:"EE seal conduit ends. it Bushing conduits, ond grounding
w € or Bell requirements (see side Ground 4
o xoll1, For all conduits, ensure the burial depth is a minimum of 18", Ensure the End Fitting (¢ view) box
minimum burial depth for conduit placed under o roadway is 24", =
i :'7 AN s, > >~ | ————— AN
\‘/‘1 N See Note 11 Ground box o 2 2% R
M PN X I o \\?«“\,
\\//Q 5 ’/\\; {see side view) \‘(\‘,/\\,/\\4,\\ NIV A DoAY YQ‘/,\\\'\'
\\/Q .,_A_ + S \\2&\\”»\.
A % 4 £
D \//\"/ N/ R >/\\/
NN Conduits (See See TS-FD stondard
— layout sheet sheet for foundation
p— for details) and conduit details ——e
P SIGNAL POLE WITH SERVICE or detoils
p— Typeil' electricol service mounted
— on signol pole shown as on example.
pm— See electricol oetoits, loyout she:fa. SIGNAL CONTROLLER SIGNAL POLE
— ond electrical service dota chart for
— additional details. FRONT VIE"
=t e
Bivon
- l Texas Department of Transportation s,,,,,g;'d
See TS-CF stondord for
R R condgif and qrgunoing TYP I CAL TRAFF IC S l GNAL
A requirements, See iayout
SIGNAL CONTROLLER (R c™0Cr Ground box SYSTEM DETAILS
SIDE VIEW locations and any odditional
conduits thot are required.
ED(8)-14
FILE ed8-14. dgn o TxDOT Jeas TxDOT Jows TxDOT Jew: TxDOT
©1x00T October 2014 cont [sect 208 NIGHEAY
ayes REVISIONS 6451 | 85 001 1-610, etc,
Eg [ 1311 COUNTY SHEET MO
ac WU HARRIS etc. 13
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16"
PEDESTAL SERVICE NOTES iA i
1. Manufacture pedestal electrical services in accordonce with Deportmental Material . V77 min,
2§ Specificotions (DMS)11080 “Electrical Services”, 11085 "Electrical Services-Pedestal -|
3—; (PS)" ond Item 628 "Electrical Services. "Provide pedestol electricol services as
;§ listed on the Moteriol Producers list (MPL) on the Department’s web site under @ @__ H— — — —
33 “Roadwoy [ liuminotion aond Electrical Suppties,” [tem 628. Ensure all mounting B, @ |
‘8‘08' hardwaore and instatlotion details of services meet utility compony specificotions. |
Le3 Contact the local utility compony for opproval of pedestal details prior to @ 1
g+ o installing the electricol pedestal service., Submit ony changes required by the o
ob'”” utility compony prior to monufacturing the pedestal enclosure, /.
F 43 g
s 2. #When o meter socket is required, provide a socket with a minimum 100 omp roting that . @
e complies with locol utility requirements. g 0
< D=
8-§§ 3. Provide Ctass A or C concrete for pedestal service foundotions in accordance with -
.- Item 420, “Concrete Substructures,” except that concrete will not be paid for directly < ? I—l 1 _,,’—«®
+-ae "]
oL but is considered subsidiory to [tem 628, L
gfn i i idiary — __,,—@ {:L _Hf g
?8 4, Provide #4 reinforcing steel for foundotions in occordonce with Item 440, "Reinforcement i —— Equipment Mounting
S for Concrete. ™ A P — A &O— Studs (os required)
3t E=I1=3 ¥ I ey
“ut 5. Instoll Y2 in. X 2 in. minimum length concrete single exponsion type onchors for E :I I: ﬂ ;5
833 mounting pedestol enclosure to foundotion. Anchor locaotion to motch mounting holes in —— — =
M = each corner of enclosure. Secure each of the four corners of the pedestal enclosure to \® vy L Equipment Mounting
g§§ the anchors in the foundation with a4, in. galvanized or stoinless steel machine thread i ﬁ 6" @)/' B Studs (os required)
S bolt, o properly sized locknut ond a flot washer. . % a s
[l g v . .
B . L X . "2 | | { See anchor Bell End Fittings
2§L 6. Finish top of concrete foundotion in g neat ond workmanlike manner. [f leveling woshers CIPRER | IR | ey | I bolt detig) ——— or Grounding
+§§ are used, ensure no more thon Yg in. gop at ony corner. Do not exceed o maximum dip or OREI I I | ko TR — o — Bushings
2ec rise in the foundation of %4 in. per foot. When properly installed, ensure the top of B - _|’ -I—l' . B
g the service enclosure is level front to bock ond side to side within !4 in. Repoir . 2 e ‘I_n Lo _
§ é rocking or movement of the service enclosure ot no additional cost to the department. o~ 2 K | | ” | | T s|——Reinforcing Stee) —____
58 . = e
§§E 7. Do not use liquidtight flexible metal conduit (LFMC) on pedestol type services. = l | ” | | oS €
o Yoo TR PRV AL X B
2 E 8. Ensure ol elbows in the foundation are sized os per utility provider’s conduit requirements R o
vg"_ for underground conduit ond feeders. PVC extensions may be instaltied provided the ends of the LOAD SIDE CONDUIT // \\ R
gb" rigiad metal conduits ore more thon 2 in. below the top of the concrete foundotion. Where II ~ "S LOAD SIDE CONOUIT
’_..g g:;::i:m?gg:?:;::dore metol, grounding bushings must be installed with o bonding jumper | LOAD SIDE CONDUIT |.4 ” | | LINE SIDE CONDUIT
:Eg y . n . $ize ond number \_ kY
258 of conduits II-——@
o determined by A
3"% plan details
§§§; FRONT VIEW
Sigals SIDE VIEW
a"’EE TYPE C shown, TYPE A similar except that TYPE A shall have
sl individuo) circuit breakers (CB) mounted on aon equipment mounting
e xo ponel. CB Hondles sholl protrude through hinged deodfront trim,
min,
Hex Nut
Lock Washer
. I Flat Wosher
N .
Leveling Washers
6" 16" 6" ' - = LEGEND
min, min, t ek 1 | Meter Socket, (when required)
‘3: . 2 | Meter Socket Window, (when required)
@ . 3 | Equipment Mounting Pane)
+——-———— P 4 |Photo Electric Control Window, (When required)
< < = 's : 5 |Hinged Deodfront Trim
Reinforcing |*¢ q s g
. //i/ Steel .- Fo) 6 L?od S:de Condu:t Trim
n I e / . E 7 [Line Side Conduit Areo 5’. o
° LINE | = L 8 |Utility Access Door, with handle Osanrﬁlons
~ ! P = hi 9 |Pedestal Door l Texas Department of Transportation s,,,,,::’,
LOAD _ LOAD | 5 c. :? :|:3ed|M::e:'*ccT:so A Switch)
3 : ontro ation (H-0-A Switc
* A4 Lot s -
.i. Nt % 12 | Main Disconnect ELECTRICAL DETAILS
— —— — — L ."bo B % z . 3 T .
e e e e T [ELECTRICAL SERVICE SUPPORT
Spharieta e loda ot art o b -
PEDESTAL SERVICE TYPE PS
ED(9)-14
SECTION A-A ANCHOR BOLT DETAIL T o T T e e
©Tx00T October 2014 CoNT | secT 208 WIGHAY
e v REVISIONS 645) | 05 [ 1-610, etc,
Eﬁl otst oty SHEET WO,
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

GRANITE CONCRETE(GC)& OTHER CONCRETE (OC)NOTES
TIMBER POLE (TP)SERVICE SUPPORT NOTES
. . . Ensure electrical service support structures bid as type Cronite = Service
V. Ensure electricol service support is o closs Concrete (GC) or Other Concrete (OC) meet the following requirements. . Enclosure

” S treated timber pole os per [tem 627 "Treated Sofety switch

3 Timber Poles.” Embed timber pole to depth twhen required)
N required in [tem 627. \. Provide GC ond OC poles that meet the requirements of DMS 11080

°9 . . “Electrical Services." o
‘>_-§ 2. Conduit ond electricol conductors ottoched

gos to the electrical service pole and underground 2. Provide prestressed concrete poles suitoble for direct embedment into - i

Leo within 12 in, of service pole are not paid the ground without special foundations. 3 .

g+w for directly but are subsidiary to the electrial o E b2 Detoi) A
05" servige. 3. Verify poles are morked as required on DMS 11080. Location of marking = El88
z-g should be approximately 4' above final Qrode. Use the two-point pickup N 5lok

e 3. Install pole-top mounted photocell (T) on locations when handling pole in horizontal position, ond one-point 3 2les xtend 2" PVC
o north side of pole, or in service enclosure pickup location for use in roising the pole to o vertical position. 6" below grode
23.? (E) os required. See Electricol Service Dota These marks ore small but CONSPiCUOUS.

ce chart in plan set. R
§§3 \ . . 4, Embed poles 42 in, or 10% of the length plus 2 ft., whichever is greater. %r.?”"da, od
+39 4, Gain pole 08 required to provide flot surface y* x 8°
§3° for each chonnel.’Gau'n timber pole to %‘ in. 5. Ensure all instollation details of services are in occordance with utility 2" to 4
a mox. depth and 1 % in. mox., height. Gain compaony specifications. below grade
98 pole in a neat and workmanlike manner. I
] : : . 6. Instoll o one point rack or eye bolt bracket & inches to 12 inches below K ; pa 3

§§ 5. Mount meter and service equipment on stainless the weotherhead as an overheod service drop onchoring point for the = '
3 steel or galvanized channel (Unistrut, Kindorf, electric utility. € [ RMC PVC, or other
?8p or equal). Provide chonnel sized 1 in. to 3 % in. 3 i conduit type
P moximum depth, and 1z in. to 1% in. moximum 7. Furnish ond instol! golvonized or stainless steel chonnel strut 1'% in, < 1 [ 6" to10] P 3“‘:"’" .
3§= width. File smooth the cut ends of galvonized or 1% in. wide by 1 in, up to 3 ¥4 in. deep (Unistrut, Kindorf, B-line I ayou
Hale chonne| and paint with zinc rich paint before or equal). Attach channel strut with stoinless steel concrete anchors (max. RMC el1 —~ ¢ .
s s ingtal1ing on pole. Secure each chonnel section 1" depth), squore U-bolts or back to back chonnel strut with long bolts, Underground . . ool

§§ to timber pole with two golvanized or SS log or other secure mounting as opproved by the Engineer. Ensure bolts are conduit 66 Min, 24 Concrete or Bell
£25 bolts, Y4 in. minimm diometer by 12 in. galvenized in accordonce with ASTM A153, Do not stack channel struts. s dio. hole Pole End Fitting
>.§8 minimum length. Use o galvonized or SS fiot B: ti‘r nzs
b= wosher on each log bolt. Do not stack channel. 8. Bockfill the holes thoroughly by tomping in 6 in. lifts. After tamping to qulceme
523 e aaall e T ere Aca R i R o les graode, place additional backfill material in a 6 inch high cone oround the

- . en ex tmme , pole to allow for settling. Use material equal in composition and density
‘2%3 trim from the top end only. to the surrounding orea. Bockfilling will not be paid for directly but is CONCRETE SERVICE SUPPORT
82. subsidiory to vorious bid items. Under ground (U}

by
L]

; ,.E 2, 1
§8 o .
g White Insulation or
éi 2" to 6" color code 6 length |i__2.. to 6 (4" typ.)
+ ¥ - neutral conducter’s R .
0= 0 @ Closs § pole, height as required 4° typ, insulation with 6" to 12" (As r?q_ured or allowed
.z%e ’ white tape where o ” by utility company}
K A
£ o . . conductor exits
o () service drop from utility compony T O X iee
o {attached betow weotherhead} ot tachment Red i .
. g to be below 2 cg?or'-n::;?é?nlg:\ n 25' measured from grode.
ALE (3 service conduit (RMCland service weatherhead A 1eng Circumstances moy require the
3 of Line | or Line 2 electrical service support
“Zhee entrance conductors - One Red, conductor’s insulation resedio bk el
a"’Ef One Block, One White (See Electrical 3 3 with red tope where shown, check with utility
2 S Service Data) conductor exits 8| before instoiling
o x0 the weatherneod. RMC
5 . Conductor slack
@ Sofety switch (when required) length, 12" min., Service
. 18" mox. Enclosure LS
(5) Meter (when required) gt
11
(® service enclosure 1 Sofety Switeh T Side View Top View
(when required)— approx. 4'
@ 6 AWG bore.qrounqing electrode Pole brand Ul 1o above ground
conductor in's in. PVC to must be m line., DETAIL A
ground rod - extend 2 in. PVC 5’ or less . :
6 In. underground: obove grace Thot ey baen curs f11e shory edges ond
a '
. i int with 2inc-rich paint, Ensure
(8) % in. x 8 ft. Copper clad z See Detail A poin G
B t i + latter on the le.
. ground rod - drive ground rod 4 . here is no paint spla po
to o depth of 2 in. to 4 in. 5 3 Extend 1/2"
below grade. . 4 PVC 6
Bushing below grade
(® RMC some size os bronch circuit g;dne"
conduit. Fitting Bushing - -
s le-t ted photocel | } /g,’,d“?ﬂ”ng =t Operations
ee pole-top mounte otoce lon
detail on ED(5). i ctow : k}f l Texas Department of Transportation Standard
— | C + ; -
“ - al|l=2 v B
@ When required by the serving ?yp. I £ =z 3 33?: §g R PVC, or other E ECTR ICA DE TAI S
utility provide bore & AWG g N 5 5EL 29 E : conduit type L L L
copper conductor. Run wire L s2 IR ) N os shown on
from pole top 10 butt wrap § 6" to 10" ~-Couple to £y |8 g. 'é_u; 6" to 10 toyout SERVICE SUPPORT
or copper butt plote. Protect w typical c'r‘:”!' D - TNE- 41 E TYPES Gc oc & TP
conductor with non-conductive Conduit Min, 24" e—— Ground Rod [} [}
material to a height oA A i %26_" fx 84'_
of 8 ft. obove finished Upper end of ground : -
grade. . rod to be 2" to 4" Concrete Pole below grade ED ( l 0) - l 4
@ below finished grade FILEN ed!0-14.dgn o TxDOT |cm TxDOT |ol- Tx00T |cm x0T
When required by utility, cut ©Tx00T October 2014 conT |secy 08 HIGHRAY
= L TR O SERVICE SUPPORT TYPE TP (0) CONCRETE SERVICE SUPPORT o N I T W
= enhance rain run off. Overhead (0) oIt COUNTY SHEET MO
ac oy HARRIS, etc. 15
71K




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct coble in accordance with Deportmental Material Specification (DMS) 11060 _ [
"Duct Caoble” ond Item 622 "Duct Cable.” Provide duct cable os tisted on the Moterial - N
rg Producer List (MPL) on the Depariment web site under “Roadway I[llumination and Electrical g T T
52 Supplies™ Item 622. SN e
(ol b ;
:g 2. Provide High-Density Polyethylene (HDPE} conduit in accordance with DMS 11060 ond R T
o—§ . Item 618, “"Conduit.” Provide HDPE as l|isted on the MPL on the Deportment web site under 0 Al lw EEE
§2§ “Roadway !1lumination ond Etectrical Supplies, ™ [tem 618. £ By | e O
= B " to &"
‘2-"2 3. Supply duct cable with g minimum 2 in. diometer, unless otherwise shown in the plans. B B S et B — :’YC ?etl Eng
gé Provide duct caoble ond HDPE conduit gs shown by descriptive code or on the plans, = ] = itting
,‘g Bend duct cable ond HOPE conduit 0s recommended by the monufacturer, with o minimum N T
E bending radius of 26 in. for 2 in. duct. Follow monufacturers’ recommendations when =454 = T AN=A S -1 . .
t-@ hondling duct cable ond HDPE conduit reels and during installation of duct cable ond O OOO 0 Aggregate bed is to be o minimum,
<0~ HDPE conduit. O of 9 inches deep, ploced under ond
ot Q0 (@] not in the ground box. Ensure the
:_3§§ 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE - o) o C loggregote does not encroach into
gat entering o ground box or foundation to a PVC elbow. When galvanized steel RMC elbows A OQO the interior of the box,
Lis ore colled for in the plons ond ony portion of the RMC elbow is buried less thon 18° N
8 from possible contact, ground the RMC elbow.
2. Duct Cable/HDPE
g 5. Furnish ond install duct cable with foctory instolied conductors, sized os shown in the Duct Cable/HDPE PVC Elbow
§-8 plans and as required by the Notional Electrical Code (NEC). The NEC contains specific to PV{: Conduit
M requirements for duct cable in Article, “Nommetallic Underground Conduit with Conductors: Coupling
ges Type NUCC. "
w83 .
OX® 6. When conduit casing is called for in the plons, extend duct cable or HDPE conduit
?"% through the conduit cosing in one continuous length without connection to the cosing. DUCT CABLE/HDPE AT GROUND BOX When the upper end of on RMC
z\l;u. 7. Seal the ends of duct coble or HDPE conduit with duct seal, expondable foam, or other g;:( ??e:‘a;o;ee::xn;:: 3:2:" .
. . 1]
:§§ opproved method after completing the pull tests required by Item 622, © SCH-40 PVC conduit nipple
°2" 8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown ond b;!;.end. 3"‘";1“2 ::egs
g 5 on the plons. (S g minimum © o v
%8.— over all parts of the elbow.
’83 9. Furnish and instoll listed fittings to couple duct coble or HDPE conduit to other types If not, a rigid extension ond
322 of conduit., Duct coble ond HDPE conduit may be field-threaded ond spliced with PVC or S ground bushing is required.
» RMC threaded couplings; connected with listed tie-wrop fittings; connected using listed titting
nng coupling maode of HDPE with stainless steel external banding clomps ond locking rings;
58 connected with approved electrofusion conduit couplings; or connected using an approved
§3L chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
’_~.§ couplings and connectors oll instolled in occordance with their manufocturer’s extens i on — 1"-3" exposed
©r-o instructions. Do not use PYC glue on HDPE. Do not use water pipe fittings, or connect — —— — — - - —}
289 conduit with heat shrink tubing. Couple duct to L e e ] L —y 2" min., from top of
- conduit elbow ot : ] arill shoft to RMC
2 foundations.
o g Ensure conductors
..zg extend into pole RMC to PVC RMC elbow
§: H base. Do not splice '
Sgon conductors in
E._'“é conduit,
= E.. Ground rods are not
o xo IE l shown on this stondord
sheet, but may be
- required elsewhere
6 o L==-" ] . in plons.
_-",'..n-'.'-'_-------l---- 5, 4
S [ B e : . o Drill shoft foundation
= = b Sl e My, 2t AR e Class A Concrete
PR e L s, ad_ 2 A P 8’
— oy == e ®, B R e G e S S e °
- - Do nps Dat ] P LY Y o
Duct Coble/HDPE — = = PVC Conduit
Q%1 . DUCT CABLE /7 HDPE AT FOUNDATION
HDPE Externol band
coupling clamps ond
body locking rings.
\-\\;\\;\\,'/\:;,::2::;/;,
DUCT CABLE/HDPE TO PVC
*o Traffic
Osewr;ttlcm
Cosing I Texas Depariment of Transportation Seand:;'d
Duct Cable/RDPE Rigid Coupling _\*
“““““““ : DUCT CABLE/
Compact backfill
Listed ~— o i . Bored to bottom of conduit HDPE CONDUI T
Nonmetol | ic Rigio Metaltic Conduit Conduit casing prior to placing
Liquidtight dgcf.coble. to prevent
{:onnectog kinking. ED ‘ l l ) - I 4
FILES edil-14.6gn oni TxDOT Jone Tx00TJom Tx00T Jens TxDOT
© x0T October 2014 cont [seer 208 HICHEAY
&3 DUCT CABLE/HDPE TO RMC BORE PIT DETAIL e 851 1 GO S 55
yu oISt COUNTY SHEET NO.
ac U RARRTS, etc. 16
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BATTERY BOX GROUND BOXES NOTES 30 %
A. MATERIALS i Y
z8
5-; 1. Provide polymer concrete or fibergloss reinforced ptastic (FRP) battery box ground box 1 Y
T,§ and cover in accordance with Departmental Materiol Specification (DMS) 11071 "Bottery L— \
» Box Ground Boxes." Bottery box will accommodate up 1o 4 botteries, each measuring ~
§§u‘ 8 in. x 13,5 in, x 10 in, (W x L x D). Label bottery box Qround box cover in occordance ( 'Y
TE with DMS 11071, @
g*e X X
o5 2. Supply o marine Qrode botteries with covers, Secure the marine grade botteries with
Z-g covers to the stainless steel raock in the bottom of the ground box with tie down strops. 1 OPEN r
D& X
558 .
3’5.; B. CONSTRUCTION METHODS
it
.-§3 1. Ensure conduit entry will not interfere with plocement of the batteries in the battery
’g:f box ground box. /@
&LQ \k i
e 2. Remove al! grovel and dirt from conduit. Cop all conduits prior to placing aggregate \ _// Pol ymer
§,, ond setting bottery box ground box. Provide Grade 3 or 4 coarse oggregate 0s shown on \ / c?ncrefe
g Toble 2 of Item 302 "Aggregates for Surface Treotments.” Ensure the aggregote bed is | | Ring
25 in pltoce ond is 0 minimum of 9 in, deep prior to setting the box. Install bottery box
'ég [ ground box on top of oggregote. — Y
W —
033 3. Caost bottery box aprons in place. Reinforcing steel may be field bent, Ensure the depth
gﬁf of concrete for the apron extends from finished grade to the top of the oggregate bed BATTER' Box TOP VlE*
ot under the box. Bottery box ground box aprons, inciuding concrete ond reinforcing steel,
2;—,§ ore subsidiory to battery box ground boxes when called for by descriptive code. Fiberglass
S ’? R . reinforced
>.§ 4, Bolt covers down when not working in battery box ground boxes. Keep bott holes in the 30 Ya _ plostic or
°2" box cleor of dirt, pol ymer
? é gor ;A" gxre*e
einforcing steet : :
ggb / ° J* =
i 4 Ly —=
—_——_——_—a
5 »E 1w Typ [T T T T T T T T =
%5‘ |[ i 28 Ya-
8\. Ion | T 1
;:% A : ttyp.) | A 3V <l o
280 1 | ' l‘ =it
.‘.';o . |
S"g | ! %"  HOLES i
Eggo- | 1 Ground [
g: © 2" — r_ I box f I
:23.‘.’ } L 4 1
§ et et et .
3 %S T W2 |31 37| 327 327|327 42" I
2" !
PLAN VIEW
ottery Box -
8 B SECTION X-X
Ground box
No. 3
Reinforcing
steel
‘ G ‘., 17 ¥~ ,
- 2 -
Closs A st ©\ 32;2: zl;ll'mx |
Concrete . A
Apron (= 3"-p" 1 fi; '{'
x 9" Aggregate 2! F.—“ -
i) 2
% 3 | 15 Y™ |
K f 1
A\ N) = *- Traffic
Conduit or ) A 18 /2 l\'“‘ s o%,"r;tllom
ui > o on
duct cable | - I Texas Department of Transportation Standard
SECTION A - A
APRON FOR BATTERY BOX GROUND BOXES ELECBTTI'IFEAI;-Y DBEJXA ILS
SECTION Y-Y FILe ed12-14, dgn our TxDOT_[exs TxDOT o TxDOT Jex Tx00T
@ (© TxD0T October 2014 conT fsect 08 WIGHmAY
. REVISIONS 5451 | 85 001 1-610, etc,
= oist comTy SHEET WO,
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%" GAL. MESS.
STRAND (TYP.)

— T0 CONTROLLER

S

o |

SERVICE ENTRANCE CABLE

%" GAL. MESS.
/STRAND (TYP.)
CORD CONNECTOR TO LOCKING RING

FIT APPROPRIATE CABLE \LW”NG RING =10 x 1" (ALUM. PIPE)

(CGB) @/ (ALUM. PIPE) (TYP.} Z"‘E';SG‘“-' HEX SCREW- (TYP. )
'/s" GAL.MESS. BREAK-A-WAY : (@/ SELF ,
STRAND (TYP,) 7 BREAK-A-WAY TETHER STRAND TAPPING |% —®

MIN,

36"

TETHER TieH
/_ ASSEMBLY (4) ASSEMBLY : (Typ.)
\ [2" MIN. - 6"JUSUAL

2" MIN. d[6" usuaL 4
) : THREADED LY TEE _:S:ggr:m_

> TEE (TYP.) i Ty
@ @ @ @ ( o
ROSETTE CAP ® @ @ ® @ @
T- FITTING WITH SET SCREW

SIGNAL HEAD NO.2 DRIP LOOP SIGNAL HEAD NO. |
\ \ POLYCARBONATE
POLYCARBONATE

T- FITTING WITH SET SCREW SIGNAL HEAD

SIGNAL HEAD IW-3S, 12" LENS

SERVICE ENTRANCE CABLE

CORD CONNECTOR TO

FIT APPROPRIATE CABLE
3‘/3" GAL. MESS. (CGB)

STRAND (TYP.)
SPAN WIRE HANGER ASSEMBLY
=—T0Q CONTROLLER

SERVICE ENTRANCE CABLE

CORD CONNECTOR TO FIT Z LOCK[NG RING

APPROPRIATE CABLE (CG8) 3 @/ (ALUM. PIPE) (TYP.)
o © BREAK-A-WAY TETHER
/a" GAL.MESS. = ASSENBLY (4)

STRAND (TYP. )j /_
. X

2" MIN, -H “ USUAL @
Tr g THREADED
T (TYP.)
SIGN, EE
Ri10-12
24" X 30"

@ @ ROSETTE CAP
\POLYCARBONATE

(Of

SIGNAL HEAD 2 @ SIGNAL HEAD 1
i
BREAK-A-WAY TETHER

ASSEMBLY
SIGNAL HEAD <—TO CONTROLLER_
T- FITTING WITH SET SCREW —— e e — e —
DRIP LOOP (TYP.)

(D) LEAD - IN CABLE FROM CONTROLLER TO SIGNAL HEAD NO. |

@ JUMPER TO SIGNAL HEAD NO. 2 Eggeaét;wn TETHER Texas Dm:ﬂmg Transportation

@ CAST ALUMINUM SPAN WIRE CLAMP AND FEMALE CLEVIS ADAPTER

(ALUMINUM PIPE) OR CAST ALUMINUM SPAN WIRE CLAMP TO

SIGNAL DETAILS/STANDARDS
SIGNAL HEAD SPAN
WIRE MOUNT DETAILS

ACCOMMODATE ADJUSTABLE HANGER BRACKET. SECURE CLEVIS PIN WITH
A WASHER (BOTH ENDS) AND HUMP BACK COTTER PIN. DRILL CLEVIS PIN
OPENINGS AND FIT WITH A SPLIT BUSHING. CLEVIS PIN, WASHER, COTTER

L=y
S|
= ]
St
=)
= =]

PIN, AND SPLIT BUSHING TO BE STAINLESS STEEL.
(@) INSTALL TETHER CABLE ON BACK SIDE OF PIPE OR ADJUSTABLE BRACKET. SHS/WMD
FILE: on: [ ex [ om [ cxs
@ 1Y/2" ALUM. PIPE (TYP.) OR ALUM. ADJUSTABLE HANGER BRACKET W/BREAKWAY TETHER ASSEMBLY SIGNAL HEAD 2 SIGNAL HEAD 1 [©1x00T 2004 bist |reo Red) PROJECT NO. SHEET
as\:;s;:ms HOU| © RMC 6451-85-001 18
NOTE: BACKPLATES OMITTED FOR CLARITY . 3W-1S, 12" LENS 08-12 COUNTY conTROL] SECT | 08 | HicHway
3W-IS, 12" LENS e HARRIS, etc.| 6451 | 85 | 001] 1-610,01c.

STD-M11
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NOTES FOR VIDEO DETECTION:

1. INSTALL VIDEO DETECTION PROCESSOR
UNIT INSIDE CONTROLLER CABINET.

2. INSTALL VIDEOC DETECTION CAMERA &
BRACKET AS DETAILED OR AS DIRECTED
BY THE VIDEO DETECTION SUPPLIER.

3. MOUNT CAMERAS AS FAR OVER THE
ROADWAY AS POSSIBLE.

4. USE ¥4IN. STAINLESS STEEL BANDING
MATERTAL TO INSTALL CAMERA MOUNTS.

5. AIM CAMERA SO THAT HORIZON IS NOT
VISIBLE IN THE FIELD OF VIEW.

6. INSTALL CAMERA ENCLOSURE ASSEMBLY
SO THAT IT CAN ROTATE AFTER
INSTALLATION TO PROVIDE PROPER
AL TGNMENT,

7. PROVIDE WATER TIGHT CABLE ENTRY
AND EXIT POINTS IN THE MAST ARM
AND/OR POLES.

8. FOR VIVDS COAX AND POWER CABLES
ATTACHED TO LUMINAIRE ARM, PROVIDE
A METAL CABLE STRAP (ALUMINUM OR
STAINLESS STEEL), 3/4-IN MINIMUM WIDTH
AND TWO WRAPS AT 8 IN. MAXIMUM SPACING.

¥ 4 FT, PIPE EXTENSION WHEN
MOUNTED ON TRAFFIC SIGNAL
MAST ARM.

|

|

|

1

|

|

%% YIN. (MIN) STAINLESS
. STEEL BANDING 2 PLACES MIN.
|

|

|

|

|

|

|

|

%% [ENTRY INTO STEEL POLE
OR CONDUIT WEATHERHEAD
ON WOOD POLE

-

SEE NOTE = 8

STEEL
STRAIN OR
WO0D_ POLE

\***

LUMINATRE ARM MOUNT

STEEL
STRAIN OR
WOOD POLE / * %
SUNSHIELD
CAMERA HOUSING N x % %

POLE MOUNT

TWO SET SCREWS

BAND MOUNT BRACKET DETAIL

TRAFFIC SIGNAL
MAST ARM

SUNSHIELD
CAMERA HOUSING *

CAMERA ASSEMBLY CONSISTS OF
CAMERA, LENS, ENCLOSURE, SUNSHIELD
AND BRACKET ASSEMBLY.

~<—— CAMERA MOUNTING BRACKET
‘\\“‘ USE WATER TIGHT
CONNECTION

DRIP LOOP

SIDE VIEW

V 4 Houston District

VIVDS CAMERA
MOUNTING DETAILS

=4 Texas Deportment of Transportation

SIGNAL DETAILS/STANDARDS

vC/MD
FILES N Jexe [ on: [exs
O 1x00T 2010 DIST [FE0 REC PROJECT NO. SHEET
AEVISIONS HOU| & | RMC 6451-85-001 19

0272004
0371672006 COUNTY CONTROL | SECT | JOB

HIGHPAY

109/2010
720! WARRIS, efc. | 645) | 85 | 00 |1

“610, etc]
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ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Detoils apply to roadway lighting installotions bid or referenced under ltem 610, “"Roodway [iluminotion Assemblies.” ii. Instoll bolts ond 1/2" connecting woshers from the inside of the T-bose, thread up through the
Provide, furnish, ond instol) all other materials not shown on the plons which may be necessory for complete ond proper pole base. Instal) flat woshers, lock woshers aond nuts snug tight according to [tem 447,
2§ construction. Where monufocturers provide worrgnties or gQuarontees 08 O customary trade proctice, furnish to the Stote "Structural Bolting. "
s-; such warranties or guorantees.
%S iii.Tighten each nut to 150 f+-Ib. using g torque wrench.
>.§ 2. The locotions of poles and fixtures may be shifted by the Engineer to occommodate local conditions., Instoll or remove
§°§ poles ond luminoires located neor overheod electrical 1ines using established industry ond utility safety proctices and c. Level ond Plumb
ted in occordance with laws @overning such work. Consult with the appropriate utility company prior to beginning such work. . . . i . L.
g2 i. Ensure pole is plumb and most orm is perpendiculor to the roadway according to plons to within 5
23" 3. Provide new ond unused moteriols. Ensure that all moterials and installations compiy with the opplicable orticles of degrees.
~5 the National Electrical Code (NEC), TxDOT standords ond specifications, National Electrical Monufacturers Associotion
B (NEMA}, oand are |isted by Underwriters Laboratories (UL) or o Nationally Recognized Testing Lob (NRTL}. NRTLs such os 9, Construct luminaire pole foundations in accordonce with ltem 416, “Drilled Shaft Foundations,” and TxDOT
%:—:g Canadion Stondord Association, Intertek Testing Services NA Inc., or FM Approvols LLC can be considered equivalent to stondord sheet RID(2}.
«o- UL. Foulty fobrication or poor workmanship in ony moterial, equipment, or installation is justificotion for rejection.
g°§ 10. Provide ond install underposs luminaires in occordance with [tem 610, DMS-11010, ond TxDOT stondord sheet
':.g. 4, Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Moterial Specification (DMS) 11010, Item 610, RID(3). Typical luminoire size for underpass luminaires is 150W HPS or 150W EQ LED.
g8+ ond as shown on the Materiol Producers List (MPL) for Roadwoy Illuminotion ond Electrical Supplies.
g 1 11, Mount luminaires on arms level as shown by the Iuminaire level indicator.
gsg 5. Fabricate steel roadwoy illuminotion poles in accordance with Roadway [iluminotion Poles (RIP) stondards and I[tem 610. . L . . . )
'CE Poles fobricoted qccording to RIP standords do not require shop drowing submittols. 12. Orient lumingires perpendiculor to the roadway intended to be it unless otherwise shown on the plaons.
§3§ 0. Alternote designs to RIP standords or the use of aluminum to fabricate poles will reguire the submission of shop . .
3:: drowings electronically. For instructions on submitting shop drowings etectronicolly see "Guide to Electronic Wiring Diaograom Notes:
3 Shop Drowing Submittal® on the TxDOT web site. wr
=% s . . N . (1) Use 172 in.-13 UNC threaded, copper or tin-plated copper,
. b. Limitations on use of the R!P sfai:\dard: .The RIP stondard details were developed f?r installations in Iocafuon§ pole bonding connector, sized appropriately for conductors,
§'8 where the 3-second Qust basic moximum wind speed is 110 mph, and where the elevation of the base of the pole is bonded to T-base, or use ground lug in hondhole as
[ o A e e P A 5 = »
5 less thon (i.e. not more than} 25’ obove the elevotion of the surrounding terroin, in occordonce with the "AASHTO ovailable.
§g Standord Specificotions for Structural Supports for Highway Signs, Luminaires ond Traffic Signals,” 6th Edition
S (2013) of the AASHTO Design Specifications. For poles to be installed in regions where the moximum basic wind speed . e -
exce?ds 110 r.nph or to be mounted more than 25° above the surrounding terrain, provide poles meeting the following @ li':i:;?rgug:;::.?:J;?lg::(e:n:egzgw?zm?z:?ig;o::dfg; g“
requirementss circuit with o neutrol conductor, use double pole
i. Submittals. Following the electronic shop drawing submittol process (see Guide to Electronic Shop Drawing :;ﬁ::gw:ziiznnecfors AR AL L R LE BE  C C )
Submittal on the TxDOT web site}, submit to the Engineer for approval fabrication drawings ond calculotions ‘
for the poles, sealed by o Texas |icensed professional engineer (P.E.). @ el R e e R Do ot

-
-
-

Lumingire Structural Support Requirements., Provide |ight poles, arms, ond anchor bolt assemblies with o 25
year design i1ife to sofely resist deod loads, ice loods ond the required bosic wind speeds at the locotion of

y TxDOT for ony purpose who

The use of this stondord is governed by the "Texos E
of ihis stondord to other formots or for

. L] L]
instaltation in occordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decoraotive LED Lighting Notes:
base poles, include tronsformer bose ond connecting hardwore in catculations ond shop drawing submittols.
2 S?rut.:ﬂ.:urol !y test oll fron§former boses to resist the theoretical plastic moment copacity of the pote. Su?mnf 1. LED Drivers in Remote Outdoor enclosures [(for drivers
certification of the plastic moment lood test ond FHWA breckaway requirement test of the model of base being thot do not include an enclosure as part of a factory @
= g furnished with the shop drowings. Show breokowoy base model number, manufocturer’'s nome, ond 16go on shop assembdly):
) drawings. Include on monufocturer’s shop drowings the ASTM designations for all moterials to be used. @
= K .
<L . . N . N 0. Provide NEMA 3R outdoor enclosure or as approved.
3y 6. For both tronsformer ond shoe-base type illumingtion poles, provide and install double-pole breokawoy fuse holders as
== specified by DMS-11040, Bre?kowoy fuse I:\olders are tisted on the MPL for Roodwoy'lllu.mmahon and E!ec?rucol Suepl ies b. Install enclosure at leost 12" above ground or other
under Items 610 & 620. Provide 10 amp time delay fuses for breokaway connectors in light poles, or inside the light horizontal surface. Mount vertically or on ceiling, and L1 "2 t
fixture for underpass luminaires. In each pole, connect lumingires to the breckoway connector with continuous stranded avoid direct sun where possible. |52 i
12 AWG copper conductors as listed on the MPL. Bond all equipment grounding conductors together and to the ground =
lug in the tronsformer base or hand hole. ¢c. Install drivers with at least 2 inches of space from
enclosure walls,
7. Tighten onchor boits for shoe base, concrete troffic borrier bose, and bridge mount roadway illuminotion poles, in L1,L2 = Hof Conductors
occordence with [tem 449, d. For multiple drivers in an enclosure, provide ot leost G = Grounding Conductor
4 inches side to side and 1 inch end to end from other
8. Install T-Bose with following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
. . LUMINAIRES SERVED AT 480V ON 240/480 VOLT
0. 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 stondoff to dissipote 120/240 VOLT SERVICE.
i. Coot the threads of the anchor bolts with electricatly conductive lubricont. heat, or mount driver t0 side of the enclosure or to

the metal cover.
ii. Ploce the T-bose over the anchor bolts. Foundotion must be level ond flot., The moximum permissible gap

under any one corner of the t+-base is 1/8" before nuts ore tightened. f. Provide remote drivers with o maximum of 100 wotts
iii.Coat the bearing surfoces of the nuts ond woshers with electricolly conductive lubricont. Instoll (1) 1/2" g. Provide drivers with documentation of 100,000 hr lifetime

hold down washer, (1) lock wosher, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each at Tcose of 65C or higher.

is hond-tight gagainst the washer, . Traffic

ont oo ) %" Strut =t Serory

iv. Using o torque wrench, tighten each nut to 150 ft-Ib. Uniform contoct is required between the foundation and I_/ l Texas Department of Transportation sranda:',d

the T-base in the corner regions of the T-bose, and all corner gaps must be closed after opptying torque. If |6| [8)

a Qap still exists ofter torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed 4° min R A AY

or moximum al lowable torque of 250 ft. pound is reoched, whichever comes first, If 250 ft-Ibs is not enough to 0 DW

close the gap the foundotion must be leveled. Gops along the straight sides of the T-bases ond the foundotion 7=

are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the briver min ILLUMINAT ION

foundat ion, ‘_E;gfg;ure DE TA I LS

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

b. Top Bolt Procedure 2" min R l D ( l ) '20

|Q, '2, FILE) ridi-20. don [ | Jow: Jexs
i. Erect pole over T-bose with crane. Coat bolts, nuts, woshers, ond lock washers with electricolly conductive -
lubr icont. . . @ 1x00T  Jonuary 2007 cont [sece 208 HIGHEAY
oy Driver Spacing In Remote Enclosure REVISToNS 6451 | 85 001 1-610, etc.
":"j "T 17 [k COUNTY SHEET NO.
ac £e0 [ HARRS, etc. 20
28]
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TABLE 1 GENERAL NOTES:
1. “Recommended Foundation Lengths” table is for information purposes only.
ANCHOR BOLTS Foundation lengths shol! be as shown on the plons, or as directed by the
Engineer. Foundotions will be paid for under [tem 416, "Drilled Shaft
g.s HOSS%%NG BOLT CIRCLE ‘ggE‘T’R foundations, " unless otherwise shown on the plans.
= Wnen shown on the .

st 4" concrete riprap plans 4" concrete HEIGHT ]Shoe Bose | T-Bose | SIZE 2. Erect roadwoy illumination ossembly poles plumb and true. Form and level

,}’ with 6"x 6" —riprop with 6"x 6" <40 ft. i3 in. 14 in. ;6’.‘-* the top 6" of the foundotion so the pole will be plumb. Use leveling

28 (W2.9 x #2.9) 1V:6H or V7 C | 2.9 x w2.9) ‘0. nuts to plumb shoe base poies. Do not use shims or leveling nuts under

8.2 welded wire fobric flotter tooled weided wire fobric 40-50 1. | 15 in 17 Yain.| 1 Yain- tronsformer boses. Do not grout between baseplate ond the foundation.

Lg‘ reinforcement fores lope rodius \ reinforcement J 41 % 30in,

;5: | 3. Ensure Closs 2A and 2B fit for anchor bolts and nuts. Top and chose nuts

1 I finish izing. i th + full
;g Foundotion even with ll Leve N sl ) :f;:r galvonizing. Anchor bolt body with rolted reacds need not be fu

o finished grode on downhill [ 54 c Founaaf;gn ize.

P side of foundation. ' " onduit ht./ even wi

2'5§ Level _Conduit ht N 2"(21.0) /finishea TABLE 2 4, Use appropriate class of concrete as specified in I[tems 416 and 432.

‘oz 4" finish 29?.‘{“0, y - - grade Concrete for riprap may be upgraded to Class C at no extra cost to the

s 53 2 = ’ e B H 4] 2 ——— Jrie it ik 11 RECOMMENDED FOUNDATION Depar tment.

gst \ . LENGTHS

£tg \ - k) < (See note 1) 5. Place riprap around the foundotion when called for elsewhere in the plans.

?8 o f i1 = TEXAS CONE PENETROMETER Riprop will be paid for under [tem 432,

e i I ) [N—6 - 4 Bors £ 6 - #4 Bors ULl N Blows/ft

"§ AS il HEIGHT 10 15 20 6. Locate breakaway roodway illumination ossemblies os shown in the placement

.§"5 = ! ) | o table, unless otherwise dimensioned on the plons., Protect non-breakaway

832 2| ) ! W = <20 ft. 6 6’ 6 itlumination assemblies from vehicular impoct ti.e. 2.5 ft. behind guard

wesl 2|2 N AY[ ! 'z . - rail or mounted on traffic barrier), or located outside the cleor zone,

3%3 &l | X Conduit Templote 20 ft. 8 6 6’ except that 2.5 ft. from curb foce is minimum desired for light potes on

L B~ 1 to 30 ft. city streets, 45 mph or less. See Roadway Design Manmual for further

31 B Condui t Templote -1 b-r—l =4 I :3043%\\ 8 a’ 6 informotion.

28 2° minimum ° .

"gh SIBRPI I "|' (Typical} 40 ft. i i K 7. Use 4 hold down and 4 connecting woshers on transformer bose poles 0S

23E ] |"{ 5 | 2" mini §_ 30" to 50 ft. 10 8 6 recommended by the manufacturer and supplied with base.

" minimum [
= —————— O |
§§§ ! 10" ~H (Typicol) "’E | 8. Instoll a minimum of 2 conduits in each foundation. See lighting loyout
‘238 - ol L—=83 ot &" pitch, sheets for locationg of foundotions with more thon 2 conduits. Cop unused
8 a 2 flat turns conduits in foundations on both ends.

833 a top ond bottom

o = o . A

- ’*§ : ssf?;fsw%zch' TABLE 3 9. Conduit locotion in foundotions is critical for breckoway devices. Place

4] conduits 2 in. oport on centerline os shown,

N top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION P
3\.

12 {Install only when shown on the plans) 10. Bond anchor bolt to rebar coge with #6 bore stranded copper conductor.

'§° Foundation RIPRAP RIPRAP Use |isted mechonical connectors rated for embedment in concrete. The

200 Diameter DIAMETER {CONC} (CL B bonded steel in the foundation creates a concrete encased grounding

£o SECTION A-A SECTION A-A 30 i ST N electrode which replaces the ground rod.

-2 ———————

N % e L ORI LIS SHOWING CONSTANT GRADE 11. GCrade eorthwork around T-base foundotions even with the finished grade os
553; shown in Section A-A to ensure proper function of the breokaway device.
gg'm Use riprop on T-base foundations thot ore locoted on sloped grodes, ond
3ET¢ as shown on the plans for level grades.

L >
"
2 =%
4 Anchor
lose to ROW
Bolts Top of = or as clo :
6 - 84 Bars Hex nut | | Foundotion— -~ TABLE 4 line s is practical
> 4 V) 5 . 3
Flot wosher Loek wosher Lock washer — ol¢ BREAKAWAY POLE PLACEMENT (See note 6) ) L Y
Conduit {See plans Bosepiate I I Hex nut — b luminoire mounting
for conduit size, ; : Ho | ddown by - ROADWAY FUNCTIONAL #» POLE OFFSET (DISTANCE height behind the
Motch duct cable Wosher —— 1o CLASSIFICATION TO FACE OF TRANSFORMER BASE) pole for "falling
Egze'irf‘auigd. hSeg ) o | l o 2 area” to prevent
standard sheets. 3,,1: : . Freeway Moinlanes 15 ft. (minimum ond encroochment on
T8l = (roadwoy with full typical) from lane edge the otner trovel
r8% 1 { = control of access) lanes. See design
TeP All curbed, 45 mph 2.5 ft. minimum (15 ft, idelines.
A A -};§§ | _~Flat washer = or less design speed desiroble) from curb face LG AL
whil T L U : ] Y 11 other 10 1. minimum*(15 ft.
/2% 1 conwmre: xagt i 78 o s vorm v Y s v o, Y SREYCR T R others desiroble) from lone edge
» Tyoy AT e, 7
3,4 mx“'__"'""‘_ l/z' mox
Tied to . . Traffic
rebor coge s’ Safaty
see note 10 I £ Tr rtath Division
When required - Texas Department of Transportation Standard
4" concrete riprap Grade break
with 6°x 6" N
(W2.9 x W2, 9; Ha2" lines ROADWAY
welded wire fabric "
reinforcement —-;—-—' l L L UM I NAT l ON
—— Bolt Template
See RIP Standarg R I D (2) -20
FILE rid2-20.dgn ow: [exe =3 [exs
FOUNDATION DETAIL ANCHOR BOLT DETAIL O Tx00T  Jorwary 2007 oot [sce1]  we oA
oo _— REVISIONS §45) | 85 001 1-610, e1c.
I':_:S 717 oIST COUNTY SHEET WO.
au) 12-20 ﬂ mﬁ I""l 21
)
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4 - %"
Drill . . GENERA TES:
length as Holes |-L-[ Zﬁ hU-Bc;::. 2 Y " (2" RMC) Yy 4 V" GENERAL NOTES
3 sides quire ach wi " - B A. ALL 150 wott HPS ond 150 watt equivolent inai
(Typ) I‘_-l \00 o0 2 nylon throgt 1 %27, 3 %712 /2" RNC) V!, 6% |V Y2" auivetent LED Lominoires
§§ SS lock nuts, % . | 17 T } 1. Lu'ninoire locgfions, ct?nduif ond conductor sizes aond routing are
. Recess = o 2 flat washers, - - 2 - Yo typical and diagrammatic oniy. See project loyout sheets for
5% 304" gio. . 2 lock woshers - '+‘ \:_ Dio. ﬂ' = & specific details.
> 1s2” .|, co i Drill 1. .
§§= 2 deofnc . o c0 Saddle o - | i 4 ~ %p Holes —/] NN 2. Conduit will be poid for under ltem 618, "Conduit” ond conductors
:g: e —_— L 1 L g;:,; ~ S \;;rl‘ér:?sza;go':groznggg ‘!:':'gfrl"lsﬁzo, Electrical Conductors,” unless
gb': Soddles (4 Required) 4 - Y I I {Typ) +4¢ ¢ i )
3‘5 sized for 2" RMC B": = Y e iren {‘ 9 Uy VIO 9 Vpr 3. Adjust c_:ongui; infsoddles to ploce fixture height and orientotion
o5 s for Soddles CL = as required. See fixture orientation detail and pians. Where
'.."‘_:* A‘N:ie:?gTAIL PLAN VIEW - practicable, ploce Iuninairgs 8o the bottom of luminaire is above
2’5.8 SECTION A-A MOUNTING PLATE FRONT SIDE :?gH$?ffm of the beom, moximum of 3 in. (See detail UNDERPASS
I3 h NG ARM TYPE 2}
g2 (ASTM A-36 or better)
= o i
§g= e % oo tore. BRACKET DETAIL 4. g;ﬁgf 23f:ofgga ggl;g:nzg all structurol steel ond exposed
™ ecch w/ 1 nylon Make from /2" plate (ASTM A-36 or better) “Galvanizing” vashers in accordance with Item 443
“8 throat lock nut vontzing -
g“ ??a ; lock washer . Liaquid 5. Fapbricotion of brockets ond support orms will t b d f
£ 90 6 Yo" iquid tight 0 ! A will not be paid for
T . P V2 Drill %* dio. 4197 Flexible directly but is subsidiary to ltem 610, “Roodwoy 11lumination
5| Top of 2 °10. Al @ Assemblies
§g° Bent Cap RMC . 1 Vp Hole for pin L 154 geo:‘gl.f -
{911
Sz _\ % (Typ) 6. Install a heovy duty NEMA 3R fused disconnect or breoker enclosure
3§§ . o Rogius e a roted ot 30 amps and 480 volts to switch underpass luminoires o0s
E"" 2 ':l_i necchoocs 2 = ny‘- ap;c Lfo ggo;nnpor:sséogz,mm;hsgf least one pfr: bridge circuit, Install
2 . 3 4o nlacs : ype uminaire 0 o y fuses or inverse-time circuit breokers, Mount
3‘63 - 7 ﬁxfu,.e Luminair £ = disconnect or breaker enciosure 10 ft, (min) above grade on columns
g8 perpendicular 5 9 Iy~ \ l or bent cops as approved by the Deportment. Modify disconnect to
>.§ ! ok enaaoy 4 Rodius allow padlocking in the "ON" and “OFF" positions. Padlocks ond
288 —— = _/__,"_ disconnect switches or circuit breakers for underpass fixtures
ng e — will not be paid for directly but are subsidiary to the vorious
83" PLAN VIEW SIDE PLAN VIEW bid items of the controct.
ggi gg:sc,: ;?'aﬁg"?‘.'éi FIXTURE / / 7. Conduifl on columns, cops, and slab is shown surface mounted. For
o . new colums ond cops, embed PVC conduit in concrete. Bond ond
" Connector ORIENTATION ARM DETAIL i Tor i - e
e Bottom of ground metal junction boxes and conduit.
»
°5§, Bent Cap Connect conduit on topered
g 5 PROFILE VIEW END VIEW section of beam. B. TYPE 1
si Or os Required (See note C.2) 2 - %" Dia, thru-bolts 3 - No. 12 XHHW N N -
TS (See Notg A. 3) (A325 or A193 BT), each in ¥4" RMC for b UORLLC L U R LC R ACTRG - S SRS A R0 SORUSREL B LU g
P : R W/ Vnylon throat’ ack Branch Circuit [ Fusea Type | orm shoft.
298 2 in, w nut, iat washers, ;
g:o UNDERPASS LIGHTING ARM SS Cotter Pin 1 1ock wosher ;’;’gzozzgg‘?ﬂ:zed Disconnectl 3 yge 3 in. staintess steel bolt or stud non-epoxy type expansion
o3 [ under pass o~ anchors for concrete for ‘!’ype 1 mounting. Except as noted, provide
) Luminoires ! on ol lowoble 2650 1bs minimum pull-out force (ofter consideration
§§ 2 - See Clomp (¢ of adjustment foctors for edge distonce and bolt spacing) for each
S & Detoi P onchor. Install each aonchor to the embeament depth recommended by
:g__z e 2_/2 Min to Ground Box the manufacturer.
§ g: - 2 '/2"RMC 47 Max CONDUIT DETA ( {As shown on 3. Attach conduit to plate with 4 soddt four - % in. @
2 e . . K =\ loyout sh . i es, four - in, diameter
gg::i‘;: place §Re:';‘,'-‘-'n: '-;UShlnG é IL yout sheets) bolts, nylon threoat fock nuts, aond Ioc;< washers,
Luminaire — @ 2" Radius
F LB Conduit Fitting (Typ) Z7RMC o e
. r ing (Typ = 1. Provide 2 in. rigid metal conduit (2.375" 0.0., 0.146" wall) or
- N Reducer . provide o combination of 2!z in, (2.875" 0.D., 0.193" woll) and
Lieuia T " = L N\ /—I-Appropr:nafe 2 in. (2. 3?5"‘0.0.. 0.146" woll} rigid metal conduits with o
;:g';';g. '82: ‘ 3" Mox bottom of b l < — Acces§uble rgducmg Dl:oshmg as Dean.heigh? stipulated for Type 2 arm shoft,
Flex “e a ~ Beam — 3 . fixture " | L Conduit Body Field cutting and threading will be permitted. Paint cut and
,-u--\ / Y i FRONT | :hregded ore‘:s with 2inc rich point aofter conduit is connected
ey o adjocent fitting.
(i i+ (Beam height greater thon 54*) j ’
2;;:0)‘.2; 2. ggrewgegziggai:nduitnmy Dg stropped to topered section only of
wi Connect conduit on t . " ca as shown. Anchor as approved by the Engineer.
32:."'“ of Lo apered Ya" RMC H ./2°.'.' AMC Maximum onchor depth is 1 in, ?
E— (See note C.2)
ﬁ% 2 - %" Dia. bolts, 3. Indiscrimingte drilling into precost concrete beams may result
Lo eoch w/ 1 nylon in reduced beam strength. Use drilling location ond method as
N -’)‘54 '/E-'-oing?”w ;h;?g: J’g::ep:f, dlregfed gy the Engineer. See Location of Underpass Lighting
3 . Mounting Bracket detaitl. The locations shown in the toble ore
Juncﬂon\. P ——— SS Cotter Pin 1 lock washer CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
routing for serving
T box Luminaire on Reinforcing 5" e
%" Liquid Tight opposite side e A i ar i Stronds piiion
Y Liquid Tig of cop &  Detail 4?_/,& Min to - yai TABRBLE 35 ITexas Department of Transportation Standard
Conduit with L 0x e L]
Eone 2 o 4= Rodiue —_— J\ LOCATION OF UNDERPASS LIGHT ROADWAY
§ . ~— 7 MOUNT ING BRACKET TABLE
m — ——— —\E ] 2:‘? MINIMUM l L LUMI NAT ION
— LENGTH DISTANCE T A
_ E Snct DETAILS
3 ng._' Lbo?tom of Minimum DisfonceJ 50" - 70° 15° -0 (UNDERPASS L IGHT leT
FRONT fixture Bc?; 7] tsee Tobte Below)' 70; '9090' 20" -0- URES)
(Beam height equol to or less than 54*) . 257 -0°
IN RD IL AM (U/P)(TY D RID(3) -20
If bridge hos pre-cast panels under deck, IN RD IL AM SALES rid3-20.don ow TXDOT Jexs Tx00T[om TxDOT_few TxDOT
. o0 Ee &Y el Gack: eage., /P TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©00T_ Wy 2013 con [t w» o
W REvISIoNS 6451 | 85 001 1-610, e+
&2 UND - o
52 ERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 17 L et o
12-20 HOU HARRIS, etc. 22
arm) =
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SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
Nomino| Shoe Bose T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation . Designation . Designation A Designation R
2 (ft) Pole [ A7 T A2 JLuminaire i Pole [ a1 ] Az JLuminaire Quantity Pole | AV | A2 [Luminaire Quont ity Pole ] Aav] A2 |  Lumingire Quant ity
8.; 20 (Type SA 20 S - 4) (150% EQ) LED (Type SA 20 T - 4) (150w EQ) LED
'3§ (Type SA 20 S - 4 - 4} (150W EQ) LED (Type SA 20T - 4 - 4) {1508 EQ) LED
» 30 (Type SA 30 S - 4) (250W EQ) LED {Type SA 3¢ T - 4} (250W EQ) LED (Type SP 28 S - 4) (250W EQ) LED
§§§ (Type SA 30 S - 4 - 4) (250w EQ) LED {Type SA 30 T - 4 - 4) (250W EQ) LED (Type SP 28 S - 4 - 4) (250W EQ) LED
Leo (Type SA 30 S - 8) (250% EQ) LED [Type SA 30 T - 8) (250W EQ) LED ltType SP 28 S - 8) (250W EQ) LED
b A5 (Type SA 30 § - 8 - 8) (250W EQ) LED liType SA 30 T - 8 - 8) (250W EQ) LED JiType SP 28 S - 8 - B} (250W EQ)} LED
zo.B_" 40 (Type SA 40 5 - 4) (250W EQ) LED lType SA 40 T - 4) (250W EQ) LED ltType SP 38 S - 4} (250W EQ) LED
,‘§ (Type SA 40 S - 4 - 4) {250% EQ) LED (Type SA 40 T - 4 - 4) (250w EQ) LED ltType SP 38 S - 4 - 4) (250W EQ)} LED
o {(Type SA 40 S - 8) {250W EQ) LED (Type SA 40 T - 8) (250W EQ) LED ltType SP 38 S - 8) (250w EQ)} LED
E"Eg l(Type SA 40 S - 8 - 8) {250W EQ) LED (Type SA 40 T - B - 8} (250W EQ) LED (Type SP 38 S - 8 - 8) (250W EQ) LED
A liType SA 40 S - 10} {250W EQ} LED (Type SA 40 T - 10} (250% EQ) LED (fType SP 38 § - 10) (250W £Q) LED
.‘.’§3 J(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
§=f liType SA 40 S - 12) {250w EQ} LED (Type SA 40 T - 12} {250W EQ) LED {Type SP 38 § - 12) {250%W £Q) LED
Lte fiType 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
?8 50 Type SA 50 § - 4) {400W £Q) LED (Type SA 50 T - 4) (400W EQ) LED [tType SP 48 $ - 4) {(400W EQ) LED
ce Jttype SA 50 § - 4 - 4) (400w _EQ) LED (Type SA SO0 T - 4 - 4) (400W EQ) LED {Type SP 48 S - 4 - 4) {400W EQ) LED
§5B lkType SA 50 S - 8) {400W E£Q) LED (Type SA 50 T - 8) {400W _EQ) LED (Type SP 48 S - 8) {400W EQ) LED
=8 [iType SA S0 S - 8 - 8) (400W EQ) LED (Type SA SO0 T - 8 - 8) {400W EQ) LED [{Type SP 48 § - B8 - 8) {400W EQ) LED
.§..§ (Type SA 50 S - 10) (400W EQ) LED (Type SA S0 T - 10) {400W _EQ) LED (Type SP 48 S - 10} {400W EQ) LED
=¥ (Type SA 50 S - 10 - 10) (400W €Q) LED (Type SA SO T - 10 - 10) {400# EQ) LED (Type SP 48 S - 10 - 10} {(400% EQ) LED
Qxe (Type SA 50 § - 12) (400W EQ) LED (Type SA S0 T - 12) {400W EQ) LED (Type SP 48 S - 12} {400W EQ) LED
:9 § (Type SA 50 § - 12 - 12} (400W EQ) LED (fType SA 50 T - 12 - 12) (400w EQ) LED (Type SP 48 5 - 12 - 12) {(400W EQ) LED
g%u GENERAL NOTES:
5*...5 1. A'!.I lvrogk, mo;eriocl’ s ?nd se;vci’cesdno-r ihﬂmdog the p‘I:ons which mog be negessory for complete ond proper construction
sha e r forme urnished ond installe: the Contractor. aul+t abrication or r workmonship in ony material
§§§ equipmenfpgr installation will be considered }'usfificofion for rejec?¥on. Where monufgg?urers providg worro;ﬁes or | EXPLANATION OF ROADWAY ILLUMINATION
ggt guarontees as a customary trode proctice, furnish to the Department such warronties or guarantees. ASSEMBLY DESIGNATIONS
gg 2. The location of poles and fixtures are diogrammotic only ond moy be shifted by the Engineer to occommodate local
228 e o o e e e e ey e (PE SA 50 T-X - X UOOW EO) LED
and utility sofe actices ond i wi i w . i i utili
°§-— compony pr?or to geg’i.nning such work, 9 o g SA: Z?':‘% igm mast arm moy be steel or— 1
§§_§ 3. Stondord Steel Pole Designs. Steel poles fabricoted in accordance with the details and dimensions shown $T: Pole and mast orm must be steel.
=5 herein, sholl be considered standord designs. Submission of shop drowings and design calculations for AL: Pote ond mast arm must be oluminum,
20 standard designs is not required, SP: Special (ovatized) steel or oluminum pole
-t . . .. . . . for installing on CSB or SSCB. See standard
.0 4. Optional Steel Po!e IJesugns.' Multi-sided steel poles may be allowed as optional designs, if steel poles are sheet CSB (4), or S$SC8 (4},
3n§ permitted or required, pending approval by the Department as outtined below. . L. R
Two numer ical digits denote nominol
&SE. a. Shop Drowings. Cptional designs require submission of shop drawings and design calculations bearing the mounting height in feet.
- St seal of an engineer licensed in the Stote of Texas, in aoccordaonce with Item 441, “Stee! Structures,”
<p2r The Department may elect to pre-opprove some shop drawings for optionally designed poles. Submission of Next letter denotes type of base, (S-Shoe Base,
g™ pf shop drawings ond design calculations is not required for structures fabricated in occordance with the T-Transformer Bose, or B-Bridge/Ret.Woll Mount)
e details of shop drawings on the pre-opproved |list maintained by the TxDOT Troffic Operations Division. Any .
10 deviotion from the pre-approved shop drawings will require submission of shop drawings of the complete First number denotes length of most arm
. gfsearely ?ng deaignocolculgfioCs os described above. . »s in feet,
. ructural Support Design for Luminagires. Lighting support structures shall be designed for o eor e St
design life T accordanee with the AASHTO Sfagdorngpecificaﬁons for Structural Supgorfs for Hiohzoy ggghgg 23‘:8:3 "ﬁ?in"EZ'néfeQ"?éﬁgiﬁd:2’f§§?°"°
Bha1) be deaionad Tor 110 moh 3-Seoond gust wind scssds.. The Gust Footar, Ge ono Wind imoortonse '
shall be designe or = U wi N u i P . f A .
Factor, Ir, shall be applied as per fhe AASHTO Spec:fications ossuming o 25-year design Iife. The vaTto0e LED Fintures witt e oA

design wind pressure for hurricone wind velocities greoter than 100 mph shall not be less than the
design wind pressure using 100 mph with the non-hurricane Wind Importonce Foctor, Ir, vatue, For
trangformer base poles, fobricator sholl include transformer bose and connecting hordwore in design
colculations and shop drawing submittols. All tronsformer bases shall have been structurally tested to
resist the theoretical plastic moment copacity of the pole. Certificotion of the plastic moment load test
ond FHWA breakaway requirement test of the model of base being furnished shall be submitted with the shop
drawings. Shop drowings shall show breokoway bose model number, ond manufacturer’s nome and logo.
Monufacturer’s shop drawings shall include the ASTM designations for all materials to be used.

¢. Mast Arm Attachments. All poles and attochments shall be structurally designed to support two 12-foot
mast arms ond luminoires. Poles shall be supplied with most orm combinations as shown in the plans. All
mast arms shall be designed for o 60-pound lumingire having an effective projected oreo of 1,6 square feet,

d. Anchor Bolt Assembl!y. Anchor bolt assemblies for optionally designed poles shall be the same os those
shown herein,

Last letters indicate light source (S - High Pressure
Sodium; LED - LED luminaire)

5. Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles are permitted or required, SHEET 1 OF 4
pending opproval by the Department as out!ined below. g' ;;8"’”‘;
a. Meet alt of the requirements stoted above for opticnal steel pole designs ond the following: I Texas Department of Transporiation s‘:ﬂf,’:fd
1. Aluminum poles shall be fabricated in occordance with “Structural Welding Code-Aluminum® AWS D1.2.
2. Aluminum pole designs shall use the same anchor bolt assembly ond be subject to the same geometric
restroints and other requirements for steel poles specified herein,
3. Aluminum potes shatl be equipped with vibrotion mitigation devices, as approved by the engineer. ROAD"AY
4, Pole components shall be constructed using the following moteriol:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-TS. ILLUMINATION
Bose Flonge: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alioy 356.0-T6 (Yield strength test required).
Most Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B22) Alloy 6005-T5, POL ES
Most Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cop: ASTM B209 Alloy 5086-H32 or ASTM B108 or B26 Alloy 356.0-T6.
Bolts: Stainiess Steel AIS] 300 series. Bolts threoding into aluminum threods shall be treoted with P I I
onti-seize compound, Never-Seez Compound, Permatex 133K or equal. Rl ( ) - 9
FILEY rip-19. ON: exe ow: cKe
6. Special Designs. Poles with architectural treatments shall meet the requirements shown elsewhere in the plans. O z "‘:"zw? — sw| - | ml'w
5o 7. Luminoire Mounting Height. Actual luminoire mounting height shall be the nominal mounting height given on i REvISIoNs 6451 | 85 oo 1-610, etc.
[=p] RIP(2} for all pote-arm combinotions except for poles with 4 ft. luminaire orms, which sholl be 3'-0" lower 12-19 oIst comTy SHEET Mo
au than the nominal height, unless otherwise shown or directed. HOV HARR (S, etc. 23
EL)
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= See Pole = See Pole = See Pole
. §\ Top Detail, = X Top Detail, R N Top Detoil, MATERIAL DATA
W . Sheet 3 of 4 . W . Sheet 3 of 4 . W . Sheet 3 of 4 MIN
AN K AN iR AN Y08 COMPONENT ASTM YIELD
> ~
- ‘\\\§§\ wl = \\\\§\ | Wl = \\\\§\ | o DESIGNATION tkst)
R . R ! AU N !
62 19 S B 10) S B ® “4 S Ba '0) A572 Gr 50,
“6‘§ T T T T 1 F 1 A595 Gr A,
< ~F T ¥ } B A1011 HSLAS
N N B Ll
:gd s I: S e . Poie Shoft (0,147/ft. Toper} Gr 50 1 2 (D, 50
533 ! © B t of or AJ00B HSLAS
g I J K Ny Cr 50 CI 2
x Simplex Arm - Simplex Arm - Simplex Arm - 4572 Gr. 50
ob : : . . o .50, or
=5 | Connection - | Connection - | Connection N Bose Plate ond Handnhote Frame | A36 36
L p— - -
-t B .
soe | 2 | g | g
sae § £ : g N : 3 T-Base Connecting Bolts F3125 Gr A325 92
882 | <€ g [ € * | €
§°8 § ; ‘_c‘ 3 X = g . = F1554 Gr S5, 55
j 41 B | & [ 5 - | 3 Anchor Bolts A193-B7 or A321 | 105
22| 3| See Hondnole : e ! . ‘s Seam Weld : e
& st ! : | : - :
‘§§ Sheet 3 of 4 S I e —— 2 ernToxie o - e Anchor Bolt Templates A36 36
2ab —ﬂ-— < .;/ \ 60% of ';_{)
23w Handhole : & . - c : Pole c A194 Gr 2H,or
e location § " T 60% of ( § Thickness | § |Heavy Hex (H.H.) Nuts A563 Gr DH
3§: for ground | /—r|—<607 of LP-3 N Pole J i
e mounted poles Pc;le 3 Thickness E . See Handhole 8
2 . i Thi ok = | = | Detail, | =
O] UL AL o . o Sheet 3 of 4 . | Flot Woshers F436
[ 331 See Shoe Base ' < £ | i £
+§§ Boseplate Detail, f Mondhole on € | € €
Sheet 4 of 4 o (=71
5‘2-- - traffic side | - . 52%¢ ~ NOTES:
of le for N©
38 < . Dfigge and [ See Tronsformer Base ? ddITE ®2'-6" rise for 4 f+. luminaire arms.
€3y = S retoining wall | Baseplate Detail, o See Concrete ow /58
g8 ¢ mounted poles Sheet 4 of 4 Troffic Barrier .. 3w R
325 © ot Base Basepiate W @ Before ovalized as shown on Concrete
23§ ! 9 See Transformer 1 | Detoil, 1 Troffic Barrier Bose Baseplote details,
» @ Base Details, I ¥ T sheet 4 of 4 Sheet 4 of 4.
08§ Sheet 4 of 4 Ble = & ee [} .
ék See Transformer h’?ﬁ?g see Concrete Troffic 3 A1011 S5 Gr 50 may be used instead of
Base Anchor Bol+t . O. L HSLAS, provided the moterial meets
§-.§ Seensr;oe Ba?e An;:hgnl' See BL ond RW(LB) Assembly Detoil, . meg¥ Borrier Base Anchor the e'longoﬂon requirements for HSLAS,
250] Sheer'atora? T Stoncrds Sheet 4 of 4 i - Bolt Assembly Detail,
C1-1-) ' . Sheet 4 of 4
- X - . P
gv;g Ground Mounted | Bridge & Retaining Wall Mounted | POLE ASSEMBLY FABRICAT ION
-3 TOLERANCES TABLE
(-]
.85 SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC
§§ % ————————————————————— DIMENSION TOLERANCE
2g0e BARRIER BASE POLE -
ECE SHOE BASE POLE TRANSFORMER BASE POLE Shoft length o
o 8‘-
w 1.D. of outside piece G 5
- = +1/8 -1/16
8 %s|| Luminaire Base Top Pole Design Lumingire Bose Top Pole Design of slip fitting pieces '
“3:?;;\?0 Diometer | Diometer Let';?:’“ Thickness| Moment “::':‘;A';‘g Diameter | Diameter Lﬁ'}?{;" Thickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB} 0.0, of inside piece - -
(Nominal) cety|  ¢iM) Ut Ul (K-113 |fiNominat) cftaf U1 ol GLLY) (k-1 Comiraire | Bose®@]  Top ot | 09519 Moment of slip fitting pieces W LADN)
-ft
20.00 7.00 4.90 15.00 0.1196 | 7.1 20.00 7.00 S. 11 13.50 0.1196 | 7.1 Momting | Diameter | Diameter LeAd™N [Thickness ‘DQU:KQ Lerp Shaft diameter: other +3/16"
tin) tin) tin} S
30. 00 7.50 4,00 25.00 0.1196 | 13.2 30. 00 7.50 4,21 23.50 0.1196 [ 13.2 [tNominal} (£4) of Rail [to Rail t of "round- B
Out o ound 1/4
13.
31.00-39.00| 8.00 |4.36-3.24 [26.00-34.00| 0.1196 | 20.7 31.00-39.00[ 8.00 [4.57-3.45 [24.50-32.50] 0.1196 [ 20.7 A0 S0 $.70 | 25.00 | 0.1196 | 10,3 L Straightness of shaft 2174 in 10 ft
Q
40. 00 8.50 3.60 35.00 0.1196 | 20.7 40. 00 8.50 3.81 33.50 0.1196 | 20.7 38.00 9. 00 4.38 | 33.00 | 0.1196 | 16.6 | 20-8 Twist in multi-sided shoft 4° in 50 ft
50. 00 10.50 4.20 45.00 0.1196 | 30.3 50. 00 10. 00 3.9 43.50 0.1196 | 30.3 48.00 10. 50 4.48 43.00 | 0.1345 | 25.1 | 30.5 e e e o im 24
pe D
GENERAL NOTES. Pole centered on baseplote +1/4"
H
. N Location of Attochments 2174
1. Designs conform to AASHTO Standard Specificotions 4, For mounting heights between vaiues shown in the 10. All poles, except Transformer Bose Poles, sholl hove hond 5 =
for Structural Supports for Highwoy Signs, Luminaires, tables, use base diameter and thickness vatues for holes with reinforcing frames ond covers. For ground mounted Bolt hole spacing t1/16
and Traffic Signols , 6th gdihon (2013) and ;nferim the larger height. shog bose ptl:les. l;gnc holes ?hgll bghplocl:ed 90Fdegre?s to
Revisions thereto. Design 3-Second Gust Wind Speed mast arm unless otherwise noted on the plons. For poles
equals 110 mph with o 1,14 gust foctor, A wind 5. Unless otherwise noted, oll steel parts shall be mounted on a concrete troffic barrier with one luminoire orm,
impor tance facforsof 0.80 is applied to odiusa the galvonized in accordance with Item 445, "Golvanizing." rFlond h?les sho:ldbe tocated lgo geg;ges ;rom luning;rs orm. SHE_ET 2 OF 4
wind speed to a 25 year recurrence interval, Oesign or poles mounted on a concrete traffic borrier wi wO
moments listed in tables assume bose of pole is 6. Steel poles sholi be fobricated in accordance with ltem luminaire arms, oll hond holes shall be on the some side of g' 32”;
25’ above naturol ground level. 441, “Steel Structures,” Longitudinal seam welds for pole the baorrier. For poles mounted on a bridge Iighting bracket I i Division
sections shall have 60% minimum penetration. All welding or a retaining wall lighting bracket, hand hole shall be on Texas Department of Transportation Standard
Structures ore designed to support two 12° (uminaire shall be in accordance with AWS D1.1, Structural Welding traffic side of the pole, ot o height that will
mast orms ond luminaires, Maost arms aore designed to Code-Steel. clear the borrier.
support o 60-pound luminaire having on effective
projected orea of 1.6 square feet. 7. Two-section poles joined by circumferentiol welds will 11, The finished pole shall hove a smooth, uniform finish free ROADWAY
not be permitted, unless otherwise shown on the plans. of pits, btisters, or other defects. Scrotched, chipped,
3. Fabricotion shall be in accordance with the Specifications Poles may be fobricated in two sections ond field- and other daomoged galvonized areas on poles ond mast ILLWINAT ION
and with the detoils, dimensions, and weld procedures assembted by the lop-joint method. The two sections arms sholl be repaired in accordance with Item 445,
shown herein. Do not submit shop drawings for roodwoy shatl | telescope together with a lop length of not less “Golvanizing. POL ES
i:u.minoﬂon pole assemblies fabricaoted in occordance than 1-1/2 times the shaft diameter at the lap joint. 0 O [ h b a 0o | 4 £t
with the detoils, dimensions, and weld procedures shown . Pole leng is based on @ 5'-6" lumingire grm risge. .
herein, Weld reférences cal l'for preaopproved weld 8. Alternote material equol to or better thon material luminaire arms hove o 2°-6" rigse. A pole with 4 f+, Iuminoire R IP (2) - l 9
procedures which the Fabricator must obtain prior to specified moy be substituted with the approval of the arms will have an actual mounting height 3°-0" less than the
fabrication. Moteriats, fabricotion toleronces, ond Engineer. nominal mounting height. Increosing the pole length to meet fie rip-19,0gn s Jewe fom Texs
shipping proctices shall meet the requirements of these the nominal mounting height is atlowed, but unnecessory unless © 1001 Jonwary 2007 conllitct o prrm—
sheets ond the Specificotions. In the obsence of specified 9. Lubricote ond tighten onchor bolts, when erecting shoe otherwise directed by the engineer. ) X = .sl:‘s
e fabrication tolerances, dimensions shall be within the bose poles ond concrete traffic barrier base poles, in T v 6451 | 85 o0 1-610, stc,
E'é‘ tolerances general ly obtainable in normol fabrication accordonce with Item 449, “Anchor Bolts.” 13. Erect transformer base poles in accordance with sheet RID{1). 12-18 DIST couty SHEET WO.
ac practice. o WU WARRIS, e1c. 24
LB |
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'/2" Dio. x 1 '/2" ll—.l—nl NoTES:

€ 2" Dio. Holes- . .
n f +th teriols list for plot e used
A325 Bolt@® I3NC Tapped /- 5" Approx. ®whA grg fheed?ocw?n'g go ;\gfegpegifg g ggrz‘?gu?oruASTM
Threads 9
designation,

0% (+25-0*)

Arm Length

V2"

2 %..x 3"
Approx. Hole

- . in Pole
Strut B % "x 2" Min. a w

1ength

@AS?G must be suitable for forQing aond also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, and elongation in 2 inches of 22 percent.

— . R %W W

’
/

Removoble plastic or
golvonized metal cop

2°-0"¢ Y% Min. |@D

2" SCH 40 Pipe
2 %" 0.0.

(®) A572, A1008 HSLAS-F, and A1011 KSLAS-F moterials may
have higher yield strengths but shall not have less
elongotion than the grade indicated.

No warranty of ony

g
LA

Arm Simplex

N
N

Strut R % -

x 2" Min.

Rise

Pole Simplex (@ oimensional 1imits are given to show acceptable
variagtion in design. All of o Fabricator’'s production
of a porticular arm length shall have the same

dimensions within specified toleronces,

TR RA N T N -

\\\\\

LA & Dia. Approx, ® Each pole simpiex fitting shall be supplied

UPPER SIMPLEX FITTING with 2 bolts and 2 lock woshers of the
size specified. The bolts and lock washers
$ . pOLE SIMPLEX DETAIL@ shall be secured to the pole with the other

{Gusset not shown for clarity) hordware items called for in the pilans.

€ Bolt+ Holes
Simplex fitting

no responsibility for the conversion

damoges resulting from its use.

ng Proctice Act”.

"
AN

1 %" SCH 40 Pipe
Y
1 %" 0.D. Vo e . (® Proposed deviations in arm simplex dimensions or
V2" Dia. x 1Y moterials must be submitted to the Department
A325 Bolt(@® for approvol.

LA-1

TxDOT ossumes

V-6t Yy

1 %" Dio.
Approx. @A welded hondhole frame is permissible. Moximum

%
s‘gl of two (2) CJP weld splices is al lowed.

Lip

removed 4

MATERIALS

ASTM A27 Gr 65-35 or Gr_70-36, A148

LUMINAIRE ARM

Arm Simplex Pole or Arm Simolex| . 'g0.50, A576 Gr 1021 (§),or A36
. {Arm onty)
O T, ASTM A53 Gr A or B,A500 Gr
- Arm Pipes AS01, A 1008 HSLAS-F_Gr S0 , Or

AR AR CRIRRRAR=IRRRRRRER DR
4
AN = AN

A1011 HSLAS-F Gr 50 ®

LOWER SIMPLEX FITTING

The use of this stondord is governed by the “Texos Engineeri
is stondard to other formats or for incorrect results or

Kind is mode by TxDOT for ony purpose whatsocever,

LUMINAIRE ARM DIMENSIONS (Gusset not shown for clarity) é::‘sz:’g:'g*ggd@ ASTM A36,A572 Gr 50 @), or ASB8
Nominal . - - -
Arm Length Arm Length Rise SECTION B-B Misc. ASTM designations as noted
i 1 -0 3 6" 2 6
] 6 -0" 5 -6" 5 -6
Ipes PO BT o LA-3
o g¢
I 10° -0~ 9’'-6" 5°-6"
s =%
12°-0" 1’ -6 5 -6~

ARM ASSEMBLY FABRICATION
TOLERANCES TABLE -‘
DIMENSION TOLERANCE '
SIDE ELEVATION SECTION C-C
Arm Length 1"
Arm Rise £1” SIMPLEX ATTACHMENT DETAIL
Dev-?hcn from 7ot SAMmLL Y2"-13 UNC Pole Tube SHEET 3 OF 4
Spocing between holes 21732 Pole ]’op Cap to be grounding wall =— 3/8"
?;2331 r': ngscgg;mq lug pro:‘fruslion g. ;r:gl&
zinc die casting ® & 7exes Department of Transpontati Son
{Zinc Alloy No.3), . . it SpoveRreon Stendard
or Aluminum gfgigless Stee) 2 N L‘;:e Thk.
et Screws
(3 Req’d) 7. \ ROAD*AY
V. (2) Y4"-20 UNC
V2 : 22”-"?“ creer ILLUMINAT ION
e o0 ainless Stee
fgr :?rig' ;nogk B ag;?r | Screws POLES
gmondl;g?a l2 Gr%'o% .T" Min Ciie ggcg?ole 9
Hot Rol led Bor — 2 12 G RIP(3)-1
H. R.a‘.-lg-e FILEs rip-19.dgn IW 3 Jexe Jow Joxs
ELEVATION SECTION A'A ©Tx001  Jonwary 2007 nn;l s:;r 208 I :l:nv
e REVISIONS 6451 001 -610, etc.
[Wiw| 1-17 T cowy SHEET MO,
E POLE TOP HANDHOLE 1219 o RIS, o A

30
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GENERAL NOTES:

TRANSFORMER
BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
LP-1 . s (4) Hex W (H.H.) ) : A .
25 Thick Le-1 Tupe Thi A e Bolte with B Nuf, Tvee | g% | BT the lorger mounting heignt.
P c % ¥ Flot Wosher, Lock
« Q:L Washer, & ! A 13" 14" 2. All breokoway bases sholl meet the breakaway
:2 . Connecting Washer requirements of the AASHTO Stondard
8. Boseplote<" p_, Thick R . Specifications for Structural Supports for
§.g Tube T Tuoe € Most Armis) B 15° |17 Ya Highwoy Signs, Luminaires ond Traffic Signals,
§£2 ¢ Thk. Thk, ) d ) Yo" Dio NN 6th Edition (2013} ond Interim Revisions
5" Handhole | Dim. B Bolt Hole. Baose  (See Baseplate thereto, ond shall hove been tested by
g,s (4 Req’d) Tronsformer Vo® thk e FHWA-opproved methods. All boses shall have
e Bolt L B i AL been structuratly tested to resist 150% of
et Circle | &£ Bose Detail LP-2 Hold-down Washer .
. Ze ° e {P * Wosher the design moment.
Sa< L . 3
;%: _5 — ﬁir:“’::’ E . ] ':/z © 3. Transformer boses sholl be cast from oluminum,
253 Pole Base & a D A - Bolt Circle ASTM B108 or B26 Alloy 356.0-T6, or other
§38 Dia. Vg " I - moterial opproved by the Engineer. Four Hex
fae] 3 € Hondhole — 12 %R 5 /_q_ Most { Heod {H.HK.) bolts with four H.H. nuts, four
] Bolt Hole F] — Arm(s} lock washers, four flat washers,ond connecting
.? 0 Diameter Radiused or 19-5 %" Pole Bose w 4. and hold-down washers as recommended by the
sg Chamfered Dia. +e* monufacturer, galvanized to ASTM A153 Class €
53 Corners | DETAIL A or D, or B695 Class 50, sholl be provided with
‘28w each transformer base for connecting the pole.
§.§ : SHOE BASE CONCRETE TRAFFIC Bolts shal | be ASTM A325 or approved equal.
g»’-‘f BASEPLATE —B ARRIER BASE BASEPLATE ggg;.ggsgoor \lig::er flot Nuts shall be ASTM A563 grode DH galvaonized.
Ll Corners Washer 4, Boses shal) be stomped, incised or by other
c8 SHOE BASE BASEPLATE TA ,
13 | BASEPLATE TABLE CONCRETE TRAFFIC DARRIER TRANSFORMER approved permonent means, marked to show
.§3 WOUNTING | soLT BOLT HOLE ASE BASEPLATE TABLE e — fobricotor’s name or logo, and model number.
8¢ ("El?::,?, CIRCLE | SQUARE | THICK | 'hruMETER = BASE BASEPLATE Such informotion shall be placed in o readily
2y o 1 1o 1 7 | 1 wetguts (poLe 01a82| pm. o | oM. B seen locotlion, inside or outside The bose,
?3.. 4 4 tnominal} Connecting but shali not be ploced on the door.
40’ 15 15 1 Ya" 1 V" 28° - 38’ 9" 7" V& 10" Vo™
ggf /a /2 /a /a Sosheq 5. Doors for transformer boses shall be made of
a;. 50° 15" 15" 15" 1 Y 48° 10 Y2~ s Y4 13%s Y plastic, fibergloss or other non-metallic
= E TRANSFORMER BASE BASEPLATE TABLE DETAIL B materiol approved by the Engineer and shall
Ugﬁ.’ mﬂ:lcul lTEs c?gz{e SQUARE | THICK ceogrtgcgi[rg aﬂt&"%f ?:SNESF%R be ottoched with stoinless steel screws or
5 ) | inomingi) . Top Bolt bolts. Transformer bases sho!! be cleoned
‘_..i Anchor Bolt (A.B.) Dia. 20°- 39°| 13- 13" 1Y - Y Y Circle by grit blost cleaning after heat treatment.
®-0 - . . | = = — = — - (8.C.) Certificotion by the monufacturer of heat
Minimum 44" Thick 40 1 15 1 Y 1 Y, 1 Y
280 . AN u o 3 treatment sholl be furnished with tronsformer
£-5 t4) Anchor Bolts with %l 50° 15° 15° 1 Y 1 %" 1 YT B bases. The certification sholl show the metal
«? (2) H.H. Nuts, (2) Flot e _ alloy ond temper and that the base meets those
- Woshers ond (1) tock _‘.ﬁ. requirements, chemical and physical. The
gggz Wosher ot top per bolt . Mini Ve" Thick Dia. ~ (7 certificotion sholl also show the moterial ASTM
g oo :1._ ﬂ?eggge:‘gnd galvanized S mum EN specificotion. Transformer boses shall be cast
<f2=2s . D] @ | with o removable tab bor for moterial testing.
g p* Templote t4)~1 4" Anchor Bolts 3 b § A Bolt (A A Some bars moy hove been removed by the
a 2% with(2) H,H. Nuts, (2} U nchor Poit (A.B.) Dig, TOP PLAN manufocturer for testing.
Minimum 34° Thick - Flat Woshers ond (1) 5( . Minimum 4" Thick
%: :rl Lock Washer at top w0 (] - : NOTES:
pezl bo:'t \vjﬂ’!dupger sls (4) Anchor Bolts with
end galvanized o . H. .
leosg I;".' — M9 v‘l::,sh:r"onguﬁi (l};_ Lock & sgcl:cg;iggcl, f Templates do not need to be
I ) Hold-down Washer ot top " . .
(8)H.H. Nuts Minimum %" Thick per bolt with upper end s {2 Pole oiameter before ovalized.
golvanized at leost 9 4", b4
sors cirere ) S ANCHOR BOLT FABRICATION
Diometer {(8)H.H. Nuts V-2 R" 1 %" Oio. Minimum %~ Thick TOL ERANCES TABLE
Center Hole avroy [P/ Belt Hote '11= :,[ Bottom DIMENS [ON TOLERANCE
iometer ; — L Bolt =
f oM Lenoth Ve
g @ —Provide Bottom LB Threoded length s V2"
- " " Nuts for n n E
127X 7 +: A N - “
2x Anchor Bolt Opening A 16 _! ° (8)H.H. Nuts installotion BOTTOM PLAN s /A
Diameter Bolt Hole Di TEMPLATE only. N -
o ole Dia. ccess Door
Bolt Circle Approx. 9"x 11" SHEET 4 OF 4
Diometer Door. Fastener go Traffic
CONCRETE TRAFFIC BARRIER Center Hole (o PHexd F roxas 06 Division
BASE ANCHOR BOLT ASSEMBLY plameter Heod Boi 1 3= see b il bl WL
SHOE BASE w/ Clip ks Detail B8
ANCHOR BOLT ASSEMBLY lcions (o ~ ROADWAY
2x Anchor Bolt
Oiometer Bolt Hole Dia ILLWI NAT ION
. - 2»
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE| | [TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE Fooped shru POLES
MOUNT ING BOLT MOUNT ING BOLT hole for
A, 8. CTR, HOLE | BOLT HOLE A.B. CVR. HOLE BOLT HOLE i i
HEIGHTS § % R HEIGHTS B roundin
Oyl Diar[pSAnckEq| DIAMETER | DIAMETER tominon | Dia. |pSARCLE | DIAMETER | DIAMETER m grounding Befait o RIP(4)-19
oaar | 1% - a . ; ; " " - . SS ELEVATION Fue  rip-19.dgn o Jeo — Jom Jex
20°-39 1 13 1 1 '/‘ 20° - 39 1 14 12 1 '/5 ©IXDOI Jonuary 2007 cont |sget JOB HICHAY
..,...I 40°-50" 1 V] 15" 12 " 1 %" 40°- 50 | 1 Ya"] 17 V" 14 %" 1 %" TRANSFORMER BASE ap e wsi 5] o0 1-610, etc.
L | oISt COUNTY SHEET WO,
| o« - 5
& DETAILS 1219 WU WARRIS, atc, 76
0
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) @
] LOOP WIRE
[~
8§" %* MIN. CUT FOR LOOP WIRE 3 TYP I CAL LOOP DE TECTOR LAYOUTS SEE (TWISTED-
Bor PAVEMENT SURFACE (AS SPECIFIED IN PLANS) PLAN SEE
»2E LAYOUT NOTE 2)
go-t R @ T APPROVED SEALANT LOOP WIRE
5 Yer e (i PER DMS 6340 (TWISTED-
8 MIN. Hiiae SEE CORNER SEE LENGTH (AS PER PLANS}
5o € 2l : DETAIL le >
»e % el Y %" FOAM BACKER ROD NOTE 2} I\ ,'
23 EEERH \ {AS DIRECTED BY ENGINEER? 5° 2 3
o8 - 7770 PLACED IN 4" SECTIONS FOR O . LOOP WIRE
o w /74 EVERY 12° OF SAWCUT S 7" MAX, {TWISTED-
4§g 1" - 2"7n - OVERRUN SEE
g8 - NO. 14 A, W.G, LOOP WIRE SEE CORNER NOTE 2)
.:_.’35 S )2 sl DETAIL
v WIDTH
§83 - N 6°
20 Bl 4° LENGTH 7" WAX,
8§: OVERRUN
=33
- @ o
8¢ LOOP SAW CUT CROSS-SECTION LANE LINES 6 DIAMETER -
229 « SAWCUTS IN BRIDGE DECKS ARE TYPICALLY $° DEPTH MAX[MUM X Mol
ui x L SANCUTS IN BRIDGE DECKS AND ACROSS EXPANSION JOINTS HEX 1 GON
3 3 SHALL BE AS APPROVED BY ENGINEER 5" \ ’
x
eg';
¢ "; LENGTH (AS PER PLANS) GENERAL NOTES:
Eg“' A EA DUIT wIT s* 1, The pavement cut is to be mode with o concrete sow
8 SEAL ING SSEAL lcl:: cl:'J[IPo'u[NDH 7" MAX, 7 MAX, 5" to neot |ines ond loose material removed., The cut
§§ t OVERRUN OVERRUN 8hall be clean and dry when the wire ond sealing
GROUND  COMPOUND ) G S
§§~ Y 2 4 "14 ANG Stronded Type XHHN. ¥
12° WIN, . Loop wire sholl be | tr ype . Wire
8”5 WIRE LTy CIRCULAR from the lcop to the ground box shall be twisted a
383 minimum of 5 turns per foot. No splices shall be
oSo ) permitted in the loop or in the run to the ground box.
éu-c- o /é/\i"?//\\/é’/ LOOP WIRE 3. The home run cable from the pull box to the controller
5P N N (TWISTED- ehall be IMSA 50-2 shielded coble and sholl be
§§ um.m\//', FACE OF CURB OR EDGE OF PAVEMENT —\ & LOOP WIRE oidered 10 1he 1aoe wire. The solder Joints sholl be
o= \ ; S ' P\ NOTE 2) FACE OF CURB OR EDGE OF PAVEMENT — (TWISTED- sealed with Scotchcast or other method occeptable
2% = = g SSA e A aIoBE S SEE PLAN LAYOUT X SEE to the Engineer. The shieid sholl be grounded only
Couw PN A Y SHSE = T LR 3 le LENGTH (AS PER PLANS) — NOTE 2) ot the controller end. Loop home run cable shall be
..g}‘; See \ T r T two conductor 14 AWG shielded, Type XHHN,
oE« Note h— LENGTH (AS PER PLANS) —>| 4, All wire ploced in the saw cut shall be sealed by
g0y SHIELDED 3 1° PVC ORILLED TO BASE fully encopsulating it in g sealant occeptable to the
50 LEAD-IN CABLE CONDUIT FIT 17 CONDULT Engineer. Seoling compound shalt be in occordance with
2 APPROX. 45 SEE 4
L0 IN CONDUIT ANGLE OMS 6340,
T FILL INSIDE PLAN S5, The loop location, confirgurotion ond number of turns
LAYOUT .
: A OF CONDULT WIDTH 6 VARIABLE 7% MAX. shol | be as ndicoted on the plons or os directed by
WITH LOOP SEALANT 6 OVERRUN the Engineer.
g 3 TURNS TYP. 2 TURNS TYP. UIO_TH
« 6 Recommended Number of Turns for Loop Detectors
o LOOP
wn
=2 DIRECTION ,(Xy PERIMETER NUMBER  APPROXIMATE LOOP
@ TYPICAL LEAD IN CONFIGURATION (WITHOUT CURBING) € OF TRAFFIC 127 MIN. S12€ (FT.) OF TURNS  SI2ES INCLUDED
4 24’ or Less 3 or 4 5 x5, 6 x 6
25° - 110 2o0r 3 6 x10°, 6 x 45
POWER HEADER 110" or More 1 0r 2 & x 50' or Longer
QUADRAPOLE
6. A seporote sow cut shall be mode from each loop to the
& 4" MIN. OR AS edge of pavement or as specified by the Engineer.
GROUND SPECIFIED BY 7. Splices between the toop ead-in coble ond 10op
BOX csoi:}om) ENGINEER detector shall be made only in the ground box neor the
> loop it is serving.
< SEAL CONDUIT WITH TYPICAL CORNER DETAILS 8. Circular loops may use prewound (oops encased in
/\ M\J‘ m SEAL ING COMPOUND \ continuous pvc tubing. Sowcut width may be adjusted to
Y - 10 accommodote tubing.
- SAWCUT GROUND 9, The lead-in wire in the circulor loop shall be coited
BOX at the 3 inch dritled corner to reduce bending stress.
10.Loop duct may be used os specified by Engineer.
For odditiohnal informotion refer to “Texos Traffic
Signal Detector® manuol, TT[ Report 1163-1,
CIRCULAR LOOP Texas Department of Transportation
DRILLED CORNER DETAIL Trofflc Operations Divislon
SHIELDED 3 ) T
1" PVC
LEAD-IN CABLE DRILLED 7O TALLATION TA
IN CONDUIT CONDUIT  gyy 1~ conpuLT BASE INSTALLATION DETAILS
APPROX, 45°
ANGLE
A e RECTANGULAR & HEXIGON LOOP LD(1)-03
OF CONQUIT SAWCUT CORNER DETAIL W
WITH LOOP SEALANT . le\. ©1x007 Decenber 1998 oWt 1XDOT | ek TxooT Jows txoor  [cxe Txpot
247" l?l\mn‘lu:l? B;ASNE%LTDE 2-99 REVISIONS conT |sEct 208 HIGHEAY
.:| TYPICAL LEAD IN CONFIGURATION (WITH CURBING) RECTANGULAR & HEXTGON L0OP (ALT.) o3 b (6] o | rense
i DRILLED CORNER DETAIL T oo TOCS
ac WU HARRIS, etc, 21
79A
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i &
§%°
‘6§£ To Troffic Signal Pole
5 2 PYC Tyo.
.’ég? \\\ / Ground Box (Typ.)
b ~
by Sy
é*g ——————— T D GENY CEEE e UV JuNEs GEER TEED NN I S SEmm ] SN S S S S— e—
oPt
=32 I
x:_;_:_:t. ' q y \ A 3 B 5 B 7 GENERAL NOTES:
<§ | \l‘ \r t L 6'x 6" Loop (4 Turns) Loops 1 and 2 shall be connected to the controlter
.§8 ) \ b . 6 - cabinet by means of the same toop lead-in (2/C ®14 ANG).
Hh 6'x 40° Loop (2 Turns)
§8 Stop Bor — 3 X AN Loops 3 thru 6 shall be connected to the control ler
;., . = yf,\ )t cabinet by means of the same loop lead-in (2/C M14 ANG).
6'x 60° Loop (2 Turns) o e S
'CE —_— —_— LA e I'l.rns)_ LU __tl_lu'ns) —_— —_— Loops 7 and 8 shal) be connected to the controller
§3 cobinet by means of the same loop fead-in (2/C w14 ANG),
o=
£ 55 MPH ( A=225', B=95" ) 60 MPH ( A=275', B=100' ) Loop 9 Ehal [ be oumectad f0 o comtros e cobimet
! r .
8 65 MPH ( A=320 ’ B=110" ) 70 MPH ( A=350 ’ B=125" ) shall be placed only when o left turn lone exists.
L]
K
.

To Troffic Signal Pole
* PYC Ground Box (Typ.)

any purpose whatsoever. Tx
other formats or for incorrect results or damoges

governed by the

2 6'x 40' Loop (2 Turns) b 4
Stop Bor -‘.I - b ),

6
J _— T e \
9 a Y'_\G'x 60° Loop (2 Turns) 8'x 6 Loop (3 Turns) 6'x 6 Loop (3 Turns)

f this stondord to

kind is moge by Tx0OT for

sion ©

35 MPH ( A=90’, B=100" ) 40 MPH ( A=110", B=130" )
45 MPH ( A=175', B=115" ) 50 MPH ( A=220", B=130" )

DISCLAIMER: The use of this stondard is

To Traffic Signal Pole
* PYVC Ground Box (Typ.)

' Y \ 144 . ;

2 6°x 40" Loop (2 Turns)
Stop Bor — I lt

] r\sox 60' Loop {2 Turns) 6'x 6 Loop (3 Turns)

30 MPH
r’ Texos Department of Transportation
Troffic Operotions Division
LOOP WINDING DETAILS - ,I\l N’
N o = - LOOP DETECTOR
1\ «—— \l/ TRAFFIC FLOW 1\ /I\ 4\ \l/ TRAFFIC FLOW \l/ \l/ PLACEMENT DETA“-S
v E D =1 o LD(2)-03
< @TKBOT";Imry 2003 o l’:oo; . Jeas l::l |om: 1xoot ml:::;rmv
il CUADRAPOLE LoOP POWER HEADER LOOP o 1 1-610, etc.
798
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety opparel meeting
the requirements of ISEA “American Notionol Stondard for High-Visibility
Apparel,” or equivolent revisions, and labeled os ANSI 107-2004 stondord
per formonce for Closs 2 or 3 risk exposure. Closs 3 garments should be
considered for high traffic volume work oreas or night time work.

1. The Barricade and Construction Standord Sheets (BC sheets) ore intended
to show typicol examples for plaocement of temporary traoffic control
devices, construction povement morkings, and typical work zone signs.

The information contained in these sheets meet or exceed the requirements
shown in the "Texas Monual on Uniform Traffic Control Devices” (TMUTCD).

2. Tne development ond design of the Traffic Controt Plan (TCP)is the

responsibility of the Engineer. 2. Except in emergency situations, flagger stations shail be illuminoted

when flagging is used at night.

No warronty of ony

3. The Contractor may propose chonges to the TCP thot ore signed ond seoled
by @ licensed professional engineer for opproval. The Engineer may develop,

sign ond seal Contractor proposed changes. COMPL IANT WORKZONE TRAFFIC CONTROL DEVICES

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

4, The Contractor is responsible for installing ond maintoining the troffic
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 Manual for

5. Geometric design of lane shifts ond detours should, when possible, meet the :
9 ! - ! Assessing safety Hordware (MASH),

opplicable design criterio contained in manuals such as the American
Association of State Highwoy ond Transportgtion Officials (AASHTO),

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

TxDOT assumes no responaibility for the conversion

of this stonderd to other formots or for incorrect resuits or camoges resulting from its use.

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

taoever.,

8. All signs shall be constructed in accordance with the detagiils found in the
"Stondord Highway Sign Designs for Texos, " lotest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD}
not shown in this manual shall be shown in the plons or the Engineer shall
provide a detail to the Contractor before the sign is monufoctured,

TRAFFIC ENGINEERING STANDARD SHEETS

The use of this stondord is governed by the “Texos Engineering Proctice Act~,

g' redundant ond the work areas oppear continuous to the motorists. If the THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov

g 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 COMPL IANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

i iat ist 5

> revised fo show opproprigte work zone distance DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)

N 7. The Engineer may require duplicate warning signs on the medion side of MATERIAL PRODUCER LIST (MPL)

L4 divided highways where median width will permit ond troffic volumes

§ justify the signing. ROADWAY DESIGN MANUAL - SEE “MANUALS (ONL INE MANUALS)"™

= STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)

2

s

o

| =4

x

DISCLAIMER:

9. The temporory traffic control devices shown in the i
BC sheets are examples. As necessary, the Engineer w
appropriote traffic control devices to be used.

llustrotions of the
ill determine the most

10. Where highwoy construction or maintenance work is being undertoken, other
than mobile operations aos defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit signs ore required. CSJ |imit 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 ploque shall be
erected in advance of the CSJ limits. The BEGIN ROAD WORK NEXT X MILES,
CONTRACTOR and END ROAD WORK signs shalil be erected gt or near the CSJ
limits. For mobile operations, CSJ limit signs ore not required.

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

12. The Engineer hags the fingl decision on the location of all troffic control

devices. SHEET 1 OF 12
L] Traffic
13. Inoctive equipment and work vehicles, including workers’ private vehicles £§§3‘ éﬁﬁﬁ;
must be parked oway from trovel lanes. They should be as close to the I Texas Department of Transportation Standard

right-of-woy line os possible, or located behind a barrier or guardrail,
or as aopproved by the Engineer.

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILEr be-21. dgn ow TxDOT [exs TxDOT [om: Tx00T |exa TxD7

© TxD0T November 2002 cour [secr 00 NIGHBAY
WIW 1-03 7_1‘3"'5'“‘ 6451 | 85 001 1-610, etc.
Py 9-07 8-14 o1t CouNTY SHEET MO,
. 5-10 5-21 HOU HARR1S, atc. 29

i)
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5.6
TYPICAL LOCATION OF CROSSROAD SIGNS BEOIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"
T- INTERSECTION o
ROAD WORK % %#620-9TP
) & MEXT X MILES 0N SIZE SPACING
. NEXT X WILES => TRAFFIC
g ROAD WORK (ODf'l.:;lol 20107 ¥* %R20-ST | FINES
- see Note : DOUBLE : . :
S’; c20-2 1 ong 4} / % %R20-50TP] == Sign Conventional] Expresswoy/ Posted S'QPA
.- oTP| e, ROAD WORK Number Rood Freeway Speed |Spacing
,,E { 1 { a END < MEXT X MILES or Series X
goé Iy A " ‘ > - "] % %620-201 | WORK_ZONE 620-1bTL oot
4 N 4
tg: CROSSROAD X % Ccw20 MPH | (Anprx.)
B2 - X - ] — cw21 30 120
ed b + + b 4 INTERSECTED 1 Block - City < | 10000 -1500° - ey cw22 48" x 48" | 48" x 48~

e 3 b ROADWAY . 1000°-1500° - Hwy > 1 Block - City cw23 35 160
'..-t"é — cw2s a0 240
Q= ROAD WORK \ » N/

o <o NEXT X BILES 20~ 16TR] LROAD WORK CWl, CW2 43 220
893 MEXT X VILES & NEXT X MILES 0 sy ™0 ' ' . . . . 50 400
883 620101 . N . Limit . CW7, cw8, | 36" x 36" | 48" x 48 -

e {Optional ROAD WORK N min, ©, G20-2bT % % CWO. CW1t 55 500
3s. see Note c20-28F L 620-57 | FORG MK y ’ 3
& 1 ond 4) wxcao-ore | "0 ROAD, BpaK cWid 60 600

v . 65 7002
-gag $ Moy be mounted on bock of "ROAD WORK AHEAD®{CW20-1D) sign with opproval of Engineer. TRAFFIC coo-61 | oS |7 CW3, Cwa, 7
ggb 1See note 2 below % %R20-5T Dg:gs{ - CHS, WG, 48" x 48" | 48° x 48" 70 800
<3 1. The typicol minimum signing on a crossrood opproach should be o “ROAD WORK AHEAD® (CW20-iD)sign ond o R20-SoTP ,,," END cwe-3, 75 200 ?
g:':’ (620-2) "END ROAD WORK® sign, uniess noted otherwise in plans. * % 0P| o, I l ROAD ORK CWIO, Cwi2 80 10002
w832 2. The Engineer may use the reduced size 36” x 36° ROAD WORK AHEAD (CW20-10) sign mounted back to back 5202 3
gxe with the reduced size 36" x 18" "END ROAD WORK” (G20-2) sign on low volume crossroods (see Note 4 under / » »
& . “Typical Construction Worning Sign Size and Spacing”™). See the “Standord Highway Sign Oesigns for
£ Texos” monual for sign details. The Engineer may omit the odvonce worning Signs on low volume . . .\ L R
2‘5? crossroods. The Engineer will determine whether o road is low volume os per TMUTCD Part 5, This CSJ LIMITS AT T-INTERSECTION % For typical sign spocings on divided highways, expresswoys ond freevoys,
+* >§ information shall be shown in the plons. see Part 6 of the "Texas Monual on Uniform Troffic Control Devices
Bg-- 3. Bosed on existing field conditions, the Engineer/Inspecior moy require odditional signs such os FLAGGER 1. The Engineer will determine the types and locotion of any additional traffic control devices, (TMUTCO? typical opplication diograms or TCP Stondard Sheets.

2 AHEAD, LOOSE CRAVEL, or other oppropriate signs, When additionol signs ore required, these signs will such o8 a flagger ond gccomponying signs, or other signs, that should be used when work is . X . T Yorni X .
§§§ be considered port of the minimun requirements, The Engineer/Inspector will determine the proper being performed ot or near an intersection. A\ Minimum distonce rom work orea to lrsm.:t.:ncel orning sign neores
ggb location ond spacing of any sign not shown on the BC sheets, Troffic Controt Plon sheets or the Work ) . . . work oreag ond/or distonce between eoch itionol sign.
§ 2one Stondord Sheets. 2. If c?nstruchon.closes.the road ot o T-mfersechon, the Controctor sholl place the "CONTRACTOR GENERAL NOTES

52 [ 4 The “ROAD WORK REXT X MILES®(620-10T)sign shol ) be required ot high volume crossroods to advise NAME” (G20-6T) 8ign behind the Type 3 Barricades for the rocd closure (see BC(10) olsol.

L] E motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES™ left orrow!(G20-1DTL} ond "ROAD WORK NEXT X MILES® right orrow 1. Speciol or lorger size signs may be used as necessory.
°§ will determine whather o roadway is considerad high volume, (G20-1bYR) " signs sholt be replaced by the detour signing called for in the plons.
- S. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroods. 2. Distonce between signs should be increosed os required to have 1500 feet
h§ 6. When work occurs in the intersection oreqa, oppropriote traffic control devices, 03 shown elsewhere in advonce worning,
«-:«- the plons or as determined by the Engineer/inspector, shall be in place.
:8: 3, Distonce between signs should be increosed as required to have 1/2 mile
=* AYOUT OF F K AT TH T or more advance warning.
£55 | WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS
b h 4, 36" x 36" “ROAD WORK AHEAD™ (CW20-1D)signs may be used on low volume
- SPEED crossroads ot the discretion of the Emgineer as per TWUTCD Port 5. See
§§gﬁ BEGIN LIMET STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs®.
= 5T FARNENG
3.‘3"3’2 e ?}'r‘oxﬂ?&'é X X SLONS S. Only diamond shoped warning sign sizes ore indicated.
=3 - X WA STATE LAW
slcs enI-4R ¥ %020-6T | MO R2-1% % O Y 6. See sign size Iisting in "TMUTCD®, Sign Appendix or the "Standord Highwoy
Y S 620-10T 3 R20-3T% X% Sign Designs for Texos™ monual for complete list of availabie sign design
— cm3-1Pp Type 3 Borricade or o X x sizes,
channel izing devices \ b =
1 A A \ 4 4 oJ o4 4 4 4
[ < ey = L0
- — Type 3 Borricaode
[ = \ <a S N >
1 ¢ : 2.8 8 — O 00 | Channelizing Devices
» WORK / /eqimi’no of SPEED
e Sis ) 2 | NO-PASSING Ro-1| Lt """ worx 7oue [ a | sign
3x E'he'neluzmg csJ Limit < o line shoutd oo 620-2bT % ¥
coordinate X X See Typical Construction
When extended distonces occur between minimol work spoces, the Engineer/lnspector should ensure odditional ROAD woRx with sign Worning Sign Size and
"ROAD WORK AHEAD® (CW20-1D1signs ore ploced in odvonce of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chort or the
within the project limits. See the applicable TCP sheets for exoct locotion ond spacing of signs ond TMUTCD for sjon
channelizing devices. The Contraoctor shall determine the appropriote distonce spacing requirements.
SAMPLE LAYOUT OF SICNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN to be placed on the G20-1 series signs ond "BEGIN ROAD
WORK NEXT X MILES"™(G20-5T)sign for each specific project.
2 > X %G20-91P ggﬁ: STAY ALERT This distonce sholl reploce the *X* and shall be rounded SHEET 2 OF 12
b SPEED OBEY to the nearest whole mile with the approval of the Engineer. go Traffic
% %620-51| ROA 4 AT TRAFFIC FARKING No decimals shall be used. Sefely
ROAD LULY 1 * %A20-5T | FINES S1Gks l Texas Department of Transporiation s",,,,,;’,’;
CLOSED|gi1-2 -4 R X X DOUBLE | @ etrrarm| | STATE Law [ The "BEGIN WORK ZONE"(G20-9TP) ond “END WORK ZONE® (G20-2bT)
[z Tyoe 3 % %c20-61| & **m-sow| Lo & shol| be used as shown on the somple layout when advonce
<:| W6 gorricode or  cw13-1p XX —womcia— | Re2-1 = 030 1o1 g(-* signs ore required outside the CSJ Limits. They inform the
chonnelizing motorist of entering or leaving a part of the work zone
devices \ lying outside the CSJ Limits where troffic fines may double BARRICADE AND CONSTRUCT ION
. L X X X if workers are present. PRO -I- -I-
Iy £y " JECT LIMI
i / r ¥% CSJ limit signing is required for highwoy construction ond
/ \ - maintenance work, with the exception of mobile operotions.
1 e e S e _— —_— e e Area for plocement of “ROAD WORK AHEAD" (CW20-10)sign
l BC(2) -21
Chmnelizmg csJ Limn =53 and other signs or devices qs called for on the Traffic
/4 Device: Control Plon. FIE be-21, dgn o TxBOT [exs Tx0OTJom TxDOT Jewe TxDOT
R2-1 ember
R P m »-—-c\ SPEED &Q Q¢ Contractor will instalt o reguictory speed Iimit sign ot ©Tx00r_overber 2002 o = o
eeyes ACE mm LIMIT ExD |D the end of the work zone. 6451 | 85 001 1-610, 8tc.
b X X WORK_ZONE [620-20T % % 9-07 8-14 oist comTY SHEET WO,
== 620-2 % % 713 5-21 HOU HARRS, etc. 30
[ 36 |
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS
Work zone speed |imits shall be regulotory, established in occordonce with the “Procedures for Establishing Speed Zones, "
§§ ond approved by the Texos Tronsportotion Commission, or by City Ordinonce when within Incorporoted City Limits,
o
L3S - * » *
,§ Reduced speeds should only be posted in the vicinity
+G .
5°3 Signing shown f HEVE H H Signing shown for
2 Sioning snomn for, csd of work activity and not throughout the entire project. il A ey
& See BC(2) for LIMITS Regulotory work zone speed signs (R2-1) sholl be removed See BC(2) for LIMITS
geg odditional odvonce . . additional odvonce
o signing. or covered during periods when they ore not needed. signing.
IS,
2
§§§ — s = _ — — — — — T = _J@_r_ e .I..— —_
:te T — |
L3 gg AAAAALLTALILALRRRLRLLRRRRANAN LI
8 ATTTTTTTTTTTITTTTITHITT I T TR R TERT TR TR E R TR T TR T TR T T ITTTT TR IRTERTRRTRR TR R TR RRRRRRRRANANRAANNASNAN
i b P P P P < P
5
28w Gener See General
'§§§ 750" - 1500") | S"Nou 4°| | | See Generol Note 4 | | 1750° - 1500'} Note 4
. —l v — S —_a S —a S
s . A A
.3
3 SPEED WORK | c29.50p
* WORK | 0. ZONE SPEED SPEED
355 LM Z0NE | G075 SPEED LIMIT WORK WORK CINIT
§§B 7 O SPEED LIMIT R2-1 7 O ZONE | c20-500 ZONE | 620-50P 7 O
ss R2-1 LIMIT 6 O R2-1 SPEED SPEED R2-1
%83 0 LIMIT LIt
T R2-1 60 LA
P cO
=
$u3| GUIDANCE FOR USE:
Q
+ &
G0
280 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
o
»
§§g; the troffic control plans when restricted geometrics with a lower design projects where speed control is of mojor importance.
Zgan speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
E’"-EE a higher design speed is not feasible, mounting height.
(2]
Spcs
o x0 . « . »
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3 ?‘fed zg"g.i'g:? 2"" fn::usf«;ofed for one direction of travel and ore normally posted
above, should be posted ond visible to the motorist when work activity is present. or egen direction o7 trovel.
Work octivity moy olso be defined as a change in the roadway that requires 4, Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiote the work orea, including: 40 mph ond greater 0.2 to 2 miles
a) rough rood or damoged pavement surfoce 35 mph ond less 0.2 to | mile
b} substantial alteration of roadwoy geometrics (diversions)
c) construction detours 5. Regulatory speed limit signs shall have black legend ond 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 ond maintenance of the*ADVANCE SPEED LIMIT™ (CW3-5)sign,
As long as ony of these conditions exist, the work zone speed limit signs “WORK ZONE“ (G20-50P) plaoque ond the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiory to [tem 502,
7. Turning signs from view, loying signs over or down will not be allowed, unless 0§
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING™ on BC(4).
This iype.of work zone speed |imit moy be inc!uded on the desigr.r of 8. Techniques that moy help reduce troffic speeds include but gre not |limited to: SHEET 3 OF 12
the troffic control plons when workers or equipment are not behind concrete A. Law enforcement. 5 Traffic
barrier, when work activity is within 10 feet of the troveled way or octually B. Flagger stotioned next to sign. s gﬁt’f&
in the troveled way. €. Portable changeoble message sign (PCMS). M 7exas Department of Transportation Standard
e e .. D. Low-power (drone} radar tronsmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.
motorists only when work aoctivity is present. When work activity is not BARRICADE AND cmsrnuc"‘ lm
resent, signs shall be removed or covered. 9. Speeds shown on detqgils above ore for illustrotion only.
p v 19 etg R
{See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
10.For more specific guidonce concerning the type of work, work zone
conditions and faoctors impacting al lowable reguiotory construction speed
2one reduction see TxDOT form #1204 in the Tx0OT e-form system. BC ( 3) - 2‘
FlLE: be-21. ggn owr TxDOT  Joxs TxDOT [0 TxDOT [ext TxDOT
(© TXD0T Noverber 2002 cont |sect s08 HAGHRAY
] REVISIONS 6451 | 85 009 1-610, etc.
=k $-01 &-14 BisT COUNTY SHEET MO,
<2 7-13 S5-21 WU HARRIS, etc. 3
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GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS

1. Controctor shall install ond mointoin signs in o straight and plumb condition and/or 08 directed by the Engineer.
2. Wooden sign posts sholl be pointed white.
3. Borricaodes shall NOT be used oS 8ign sSupports.

12 min, |

2 4. Al signs sholl be installed in occordonce with the plans or as directed by the Engineer. S$igns shall be used to regulote, worn, ond
,’6‘5 minimum Quide the troveling public sofely through the work zone.
e fram 4 5. The Contractor may furnish either the sign design shown in the plans or in the “Stondord Highwoy Sign Designs for Texos™ (SHSD). The
b1 curd Engineer/[nspector moy require the Contractor to furnish other work zone signs that ore shown in the TMUTCD but may hove been omitted
e § g from the plons, Any voriation in the plons sholl be documented by written ogreement between the Engineer ond the Controctor’'s
*'§.; @ Responsible Person. All chonges must be documented in writing before being implemented., This con include documenting the chonges in
§ ] g g % ¥ the Inspector’'s TxD0T diory ond hoving both the [nspector ond Controctor initial and date the ogreed upon changes.
ég, o b4 Lt 6. The Controctor shall furnish sign supports listed in the ~"Compliont Work Zone Traffic Control Oevice List® (CWZTCD) for small roodside
g — 1.0° min. - o gigns. Supports for temporory lorge roodside signs shall meet the requirements detailed on the Temporory Lorge Roodside Signs (TLRS}
29 g 9.0° max. g 6 or 3 1.0" min. stondard sheets. The Controctor sholl instoll the sign support in occordance with the monufocturer’s recommendations, !f there is o quastion
MS_ 2 2 & [oreoter 9_0. mgx, 6.0° min, regcrdir_vg instal lation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s ingtatlation recommendations 8o
oE- = the Engineer can verify the correct procedures ore being foflowed.
g d 7. The Controctor is responsibie for installing signs on approved supports ond replocing signs with damoged or crocked substrates and/or
< o= damaged or marred reflective sheeting os directed by the Engineer/Inspector,
a2 = ng Y ng
gt M 3 | & 8. [dentificotion morkings may be shown only on the bock of the sign substrote. The maximum height of letters and/or company 10908 Lsed
--§g Poved AT 77 Poved = S S for identificotion shall be 1 inch.
§3" shou | der shoul der YA 9. The Controctor shall reploce damoged wood posts. New or donoged wood Sign posts shall not be spliced.
LLw =y
& WRA o ’ o
2 % ; ; ; ; ; 1. The t f si ts, 8i ti nne f Suithelivoulot Saticotastca based on the type of
When ploc skid supports on unlevel ground, the | t lengths must be t the 8 oppears straight ond plumd. . yoes of sign u.noor s, 8ign mounting henq'n size of signs, he type o sng'i es can vory yoe
_?. Ll Objects sh%rll NO'T be pmsme:q“iﬂ as a mog:::dl:&ling. o L P work being performed. The 'Engmeer is responsible for selecting the appropriote size sign for the type of work being performed. The
gs Controctor is responsible for ensuring the sign support, sign mounting height ond substrote meets monufocturer’s recommendations in
§3§ % % Wnen ploques ore ploced on duol-leg supports, they should be attoched to the upright nearest the travel lane. ';‘”L:f:f‘:wm s"::t',:':" m;:‘;:;;mw‘:”mko'm;?:"zze -
Supplemental ploques fadvisory or distonce) should not cover the surfoce of the t sign, J y onory - ! 2 S .
Gz P S ! parent sion b. [ntermediote-term stotionary - work that occupies a locotion more than one daylight period up to 3 doys, or nighttime work lasting
3§§ more than one hour.
XL ¢. Short-term stotionory - daytime work that occupies a locotion for more than | hour in a single doylight period.
o[ I _L Support ATTACHMENT FOR SIGN SUPPORTS Attochment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
‘ §§ shal | not will be by bolts ond nuts e. Mobile - work thot moves continuousiy or intermittently (stopping for up to opproximately 15 minutes.)
g protrude or screws. Use TxDOT's or W
,,§§ above sign morufacturer’s recommended . om of Long-term/Intermediate-term signs sholl be ot least 7 feet, but not more thon 9 feet, above the poved surfoce, except
og- procedures for attaching sign 08 shown for supplemental ploques mounted below other signs.
§€5 substrates to other types of 2. The bottom of Short-term/Short Duration signs sholl be o minimm of | foot above the pavement surfoce but no more than 2 feet above
he . the ww . U . —
4] TI‘R[‘\ Er 8ign supports 3. Long=t Intermediate-term Signs moy be used in Jieu of Short-term/Short Duration signing.
$35 } t Suppor t 4, Short-term/Short Duration signs shall be used only during doylight and sholl be removed ot the end of the workdoy or roised to
Saz : shal | not appropriate Long-ternv Intermediate sign height.
» g F"NE protrude S. Regulotory signs shalil be mounted ot leost 7 feet, but not more thon 9 feet, obove the poved surfoce regordless of work duration.
U Y above 8ign l‘l r
4 DOBL ' WORK 1, Noits shol | NOT o . . . :
5 1, The Contractor shall furnigh the sign sizes shown on BC (2) unless otherwise shown in the plons or a8 directed Dy the Engineer.
__i | 1 | | be ol lowed. TRAT
-
w0 IAIH]EAD Each sign 1. The Contractor sholl ensure the sign substrote is installed in occordonce with the monufocturer’s recommendotions for the type of sign
,'_°§2 sholl be ottoched support thot is being used. The CWZTCD 1ists eoch substrate that con be used on the different types ond models of 8ign supports.
£-5 Sign supports shall = e | A AV = . A 2. “Mesh* type materiols are NOT on approved sign substrate, regordless of the tightness of the weave.
<3 extend more thon TR TR R A directly to the sign 3. Ali wooden individual sign ponets fabricated from 2 or more pieces shall have one or more plywood cleot, 1/2° thick by 67 wide,
o g 172 woy up the support, Multiple fostened to the bock of the sign ond extending fully ocross the sign. The cleat shall be attoched to the back of the sign using wood
;gg, bock of the sign . screws thot do not penetrate the foce of the sign ponel. The screws shall be ploced on both sides of the splice ond spaced ot 67
L substrote, - signs shall not be centers. The Engineer may opprove other methods of splicing the sign foce.
» » ]
=8 L1 FRONT ELEVATION joined or spliced by FLECT I
3"‘ £ Wood, metal or ony meons. Wood 1. Alt signs sholl be retrorefiective and constructed of sheeting meeting the cotor ond r?\‘ro-reflectivify requirements of DMS-8300
S S Fiber Reinforced Plastic for rigid signs or DMS-8310 for roll-up aigns. The web oddress for DMS specificotions is shown on BCI1},
a %9 supports shall not be 2. Wmite sheeting, meeting the requirements of DUS-8300 Type A, shall be used for signs with o white background.
Splicing embedded perforoted square metol tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of OMS-8300 Type By or Type Cp , shall be used for rigid 8igns with orange backgrounds.
height will only be allowed when the splice is mode using four Dolts, two SIDE ELEVATION by spl icing or SIGN LETTERS
obove.md two below the spice point. Splice must be located entirely behind Wood 1. Alt sign letters and numbers shall be cliear, ond open rounded type uppercase alphabet letters os approved by the Federal Highwoy
the sign substrote, not neor the bose of the support. Splice insert lengths other meons. Administration (FHWA} and as published in the “Stondord Righwoy 5ign Design for Texcs™ momuol. Signs, letters and numbers shotl be of
should be ot leost 5 times nominol post size, centered on the splice ond first closs workmonship in occordonce with Deporiment Stondards and Specificotions.
of ot teost the some gouge material. w
1. When sign messoges may be confusing or do not apply, the signs shall be removed or completely covered,
STOP/SLOW PADDLES RMA 2. Long-term stotionory or intermediate stotionary signs instalied on squore metal tubing may be furned away from traffic 30 degrees when
N . CONTRACTOR REQUIREMENTS FOR MAINTAINING PE NENT SIGNS the sign messoge is not opplicable. This technique moy not be used for signs instolled in the medion of divided highways or neor any
I 5'0‘;/5“‘ ng'es ‘:"9 the primory method to °°“"°:.f'0‘::° WITHIN THE PROJECT LIMITS intersections where the sign moy be seen from opprooching troffic.
) gop;gsg:rs. T;Sﬁﬁl.g: m:a:::fm;g be 2 ua:dzm-nim' 1. Permanent signs ore used to Qive notice of traffic lows or regulations, cal) 3. :‘i’o:rse;nsfall:g'a:m skids shalil not be turned at 90 degree ongles to the roodway. These 8igns shoutd be removed or completely
N podd Snesimadi * ttention to conditions thot i ffic operati i when L)
3. STOP/SLOW paddles may be attoched to o stoff with o minimum ottention to congltions that are potentiol Iy azardous to traffic operat lons, 4, Wnen signs ore covered, the moterial used shall be opaque, such os heavy mil block plastic, or other materials which will cover the
lenath of &' to t " . ghow route designations, destinations, directions, distonces, services, points A . U . . . R M . o A 5
ength o o the bottom of the sign. g e : e entire sign foce ong maintain their opoque properties under outamobile heodlights ot night, without damoging the sign sheeting.
4. Any lights incorporated into the STOP or SLOW paddle foces of mtereff. ond 9fher ge?qrmhucol. rgcreohcnol. specific service (LOGO), or 5. Burlop shall NOT be used to cover signs
shal | only be as specificolly described in Section 6E.03 f‘f"::;";e;:m;:" iw'm:s“““?:mi;:m%ﬂkfﬂ m:?t;:*m. 6. Duct tape or other odhesive moterial sholl NOT be affixed to a sign foce.
Hond Signaling Devices in the TMUTCD, construction Quidance ooty 0adwoy 7. Signs ond onchor stubs shalt be removed and holes bockfilled upon completion of work.
- . A . R fiti SIGN SUPPORT WEIGHTS HEET 4 OF 1
B Tamove or Cover The permnent 8100 GtT1 1he DAY $1gn MAss0GS MOTChES " T, Wmere sign supports require the use of weignts to keep from durning over, the use SHEET 1 OF 12
. Trafflc
the roadwoy condition, For details for covering lor ide signs see the of sandbogs with dry, cohesionless sand should be used. 5’ Safel
24- 1SoCh ttonnord J ™ lorge u ns 2. The sandbags will be tied shut to keep the sand from spilling ond to maintain a e
* constont weight. L l Texas Department of Transportation Standard
3. When existing permanent signs ore moved ond relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
purposes, they shall be visible to motorists of ol times, for use as sign support weights, .
4, If existing signs are to be relocoted on their original supports, they shall be ; Sm: m:db:"q“ e '}"“'2’_’““?{ 35 :":.";‘dt:o':‘“’i"“": of 50 ;:?;mlu,
instalied on crashworthy bases 0s shown on the SWD Standard sheets. The Signs e M o MG Ll S ol BARRICADE AND CONSTRUCTION
k— 2 . Standorge. This work sourd be pald for under 10a cppropriore pay Hhem for e e e e o Sion Buonarve. dae onad o0 acractor
- Thi ' i i ballast on portable sign supports, Sign supports designed ond monufactured
:"“"0"““’ - Red Bockground - Orange relocoting existing signs. with rubber boses may g used when ghown on the CWZTCO 1ist, TEwmARY S I GN mTES
egend & Border - White Legend & Border - Black 7 1 1 ) ) lai + N £ 4
. [f permonent signs ore to be removed and relocoted using temporor ts « Sondbogs shall only be placed along or 1aid over the base supports of the
R ————— | o ng temporory supports, Traffic control device and shol | not be suspended dbove ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC standord sheets, hung with rope, wire, chains or ofher fosteners. m m” be ploced
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD |ist. The signs sholl meet the required mounting olong the length of the skids to weigh down the sign suppor 4
heights shown on the BC, or the SMD standord sheets during construction, This work 8. Sondbogs shall NOT be ploced under the skid and shall not be used to level BC ( ) - 2'
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the gcppropriote pay item for relocating existing signs. 8ign supports ploced on slopes. T bo-21. 00 o TxDOT ks TxDOT [om TxDOT_[cxs 1061
BACKGROUND ORANGE TYPE By, OR C, SHEETING 6. Any sign or traffic control device thot is struck or domaged by the Controctor FLAGS ON SICNS © TxD0T November 2002 cont |sect 08 AIGHRAY
« )} |LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as scon as possible by the 1. Flogs moy be used to drow ottention to worning signs. When used, the flog shall REVISIONS 6451 | 0% 001 1-610, etc.
wuw Contractor to ensure proper guidonce for the motorists. This wil) be subsidiory be 16 inches square or larger and shall be oronge or fluorescent red-oronge in g9-07 B-14 it o SRET %O,
== LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FItM to |tem S02. color. Flags sholi not be ol towed to cover any portion of the sign face. 7-13  5-21 WU WARRIS, ofc m
_d
1)
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| % Moximum 24" 2x6 Sign > Sign
A ax4 ] e : 12 8q. ft. of B I | sig § o Post :
nomsf sign foce 2%6 s E E
i ] a1 26 : :
N - : :
g8 g S ]
0 = : o
'SE 4xd ' dx4 § / e
» x ’ 60" X .
§§s 72" block block E § desirabte
“93J | o | o
§§2 _1_ 4 / = = o ?f 3M® min, in Optional
* . H . 48° HH strong 80ils, | reinforcing
z°'§8 Too **::;o 'L,:n?:‘:r:;s::-g:rmy minimm HH 55° min. in | sleeve ——» 34° min. in
2% Soe BCH4) oot oadditional stability. HH weok s0i I8, :.'.ﬁ,:;w el stcong soi e, pradbiindivuciied [l Mo
oo for si . Top sle . 55° min, in ¢
3.95 30 haic:‘fp 24" ki) See BCI4) L post) x 18 weak soils.
23 amen — i 24" 2x4 broce Anchor ole sle
;§§ renicysent ] 26 f:i:;\?‘ ¥ / 11/74° lorger 55 Anchor Stub NN
ger I requirement 3/8" bolts w/nuts thon sign H :r‘:\ lorger
€8 (0 1 O Y . or 3/8° x 3 172° P post) ———=3|2 n sion
seg i ] ol e HH Post ———(ifg
e \ \t screws
H OPTION 2
| . | I . | Front x4 block x4 block OPTION 1 OPT[ON 3
558 40 3 g x4 blee (Direct Embedment) tAnchor Stubl (Anchor Stub ond Reinforcing Sleevel) WING CHANNEL
.ésn front Sige Sioe _L.?_Pf_
S.= PERFORATED SQUARE METAL TUBING Lop-spl Toe/base
333 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
-w lm
:g e % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS U
g§ Refer to the CWZTCD ond the manufaocturer’s instollotion procedure for eoch type 8ign support.
§> The maximum sign squore footoge shalt odhere to the monufocturer’s recommendation.
>.§§ Two post installotions con be used for lorger signs.
Do
§§,§ 16 8q. f+. or less of ony rigid sign WEDGE ANCHORS
e 9 sq. f+. or less- substrote listed in section J.2.d of Both steel aond plastic Wedge Anchor Systems 03 shown
583 lm.exﬂ.’uded the CWZTCO, except 5/8° plywood. on the SMD Sfa;dord Sheets '{“’,3' used 07 f:np?fo;y
. . 1/2° pl is all N sign supports for signs wp to squore feet of 8
o5e thinwol | plostic " plywood is ol lowed face. They may be set in concrate or in sturdy soils
= e sign only if opproved by the Engineer. (See web oddress for
°§,§ “Troffic Engineering Stondard Sheets” on BCI1)),
§b§ 92 3/8° x 3" gr. Sibon
( suppor 1} H
5.5 si:rml and sti:-n:'rt‘g OTHER DESIGNS
.'2%2 MORE DETAILS OF APPROVED LONG/INTERMEDILATE
£re AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
ss‘g CWZTCD LIST. SEE BC{!) FOR WEBSITE LOCATION.
z882 — Tl S GENERAL NOTES
g!.‘f.‘.’ (D0 NOT SPLICE} 1374 " x § 374 ° x 129" @3/86 " X 3" or. || 1. Nails may be used.in the osgeﬂbly of vooder_\ sign .
ar £ thole to hoie) 12 go. support 5 bolt :moorfs, but 3/:0 ::cl'fs with nuts.:: i/s fi'( Jlllz
E <% 1 374" galv. round telescopes into sleeve 1374 % x 1 374 * x 129° o sc:?;: mus used on every joi or fino
with 5/16° holes . thole to hole) comection.
or 1 3/4° x 1 34" 12 go. squore 2. No i ithi
= e = ~ . more thon 2 sign posts shall be ploced within o
square tubing 1374 " x 1 374 = x 52" thole S perforoted T ft. circle, except for specific moterials noted on the
to hole) 12 ga. square perforated tubing upright - 3 i . o= CWZTCD List.
Upright must tubing diogonol broce - :
telescope to T — - 3. When project is completed, oll sign supports ond
g"“ r "3'?‘* L —Comletely welded foundat ions shall be removed from the project site.
ve povemen 1378 x 1374 * x 32° thele . fnoTezto‘nZ?en around tubing This will be considered subsidiory to Item 502,
to r.iolei 12 go. squore perforoted L - § 12 go. perforated
hubing cross brace v tuing skig -2" x 2° x &° % See BC(4) for definition of "Work Duration.*
thole to hole)
A 38" X 4-172 t2 go. square %% Wood sign posts MUST be one piece. Splicing will
o O D 5 Bt b —_ . per forated NOT be ol lowed. Posts shatl be painted white.
i #io o . ~ oot | — . - s tubing sleeve
) A/ > E : o > L 60" l welded to skid O See the CWZTCD for the type of sign substrate
SRR, e pin at angle 3 o : : : o E { that can be used for eoch opproved sign support.
b needed to §o N ~y S
*—’36_ match sideslope o s SHEET 5 OF 12
N — -
2.5 N oty - - Traffic
: @116 =t Setery
Welds to start on N — "
opposite sides . I Texas Department of Transportation Standard
Qoing in opposite H
directions, Minimm . H -2
weld, do not . -2 x 2" x g
bock f111 puddle. : 12 ga. BARRICADE AND CONSTRUCTION
i e upright
R | TYPICAL SIGN SUPPORT
:::;'*s - weld storts here
here oK pelo S J
SINGLE LEG BASE 32° Bc (5’ -2]
3ige View e bo-Zl.dn om TxDOT Joxr Tx00T [om 12007 [cxe Tx00T
(© 1x00T November 2002 cont [sect 208 WIGHEAY
- SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS wevision e8] oo [-610, 815,
= — ~ 9-07  8-14 oISt CONTY SHEET NO.
a= % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 52 o RIS, otc, 7]
1
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WHEN NOT IN USE, REMOVE THE PCMS FROW THE RIGHT-OF -WAY OR PLACE THE PCUS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC 0 eps
{The Engineer moy approve other messoges not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
» 1. The Engineer/Inspector shall opprove oll messoges used on portable o . e . . .
3.§ changeoble messoge signs (PCUS). Phose l . Cond R 3 10N L i S'I‘S Phose 2: POSS I b | e COH\DOI'IenT L ! S'I'S
Y 2. Mgm I:GIS should :?niou: o T:d? fnorj alwdsdtm fou:"f)o_
4 ei octers per word), not including simple words a8 "10, . . .
»§ “FOR, " “Al,* efc. Road/Lone/Ramp Closure List T e Action to Toke/Effect on Travel Location Warning * % Advance
§;§ 3. Messoges should consist of o single phase, or two phoses that List tList List Notice List
alternate. Three-phase messages are not ol lowed. Each phase of the
B | oo suta comer o ing hngnt, ona st b ecersions "CLOSED oD Pox T REPAIRS RiGhT X LINES FM XXX CaLT o AM-
itself. -
2;§ 4. Use the word "EXIT" to refer to on exit romp on o freewody; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
oo *EXIT CLOSED. * Do not use the term "RAWP,
=g | 5 Aiwoys use the route or interstate designotion (IH, US, SH, Fu) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
e L Do comior & et o POUS oeao0e pomel snould 08 CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
= . i i y -
%gg ) ?h':i:::::o:.:::; S:E"E:E;;E :hw'm sem :T;‘?;e;m e AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
,‘;:" stort on Soturdoy morning ond end by Sunday evening ot midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
2 Actuol days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
E, is to begin on Fridoy evening ond/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
8. The Engineer/Inspector may seiect one of two options which ore avoil-
353 oble for disploying o two-phase message on a PCMS, Eoch phose may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
'ésg . S;EDT)'Oglf: either four “W‘;ﬂsim :0" three “00?: eoch, LANES LANES TRAFFIC TRAFFIC Us XXX 1-XX E Us Xxx SPEED MAY XX
* X not "flash® messages or words inc n o messoge. messoge -
225 should be steady burn or continuous while displayed. CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
10. Do not present redundont informotion on ¢ two-phase message; i.e., _
Figh oot oo St Kl Bt oot R AT CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
P | 11, 0o not use the word “Donger- f messogs. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM
§§§ 12. Do not display the messoge “LANES SHIFT LEFT™ or “LANES SHIFT RIGHT CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS AXXXXXX EXIT XX AM
on o0 PCMS, Drivers do not understond the messoge.
2L 13. Do not display messoges that scroll horizontolty or verticolly ocross NIGHT I1-XX SOUTH DETOUR ROUGH WATCH EXPECT us XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN
?%é 14, The following table lists obbrevioted words ond two-word phrases thot CLOSURES CLOSED XXXX FT TRUCKS M XXXX
933 a:e acceptable for use on o PCMS. Both words Il'.l a Errone must be
8d, dispioyed together, Hords or phrases not on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
= §" 15 %exz;er:\:?;\m:: ;:eolugggf 18 inches for trailer mounted LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
o§§ units. They should be visible from ot leost 172 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from ot least 600 feet ot night ond B00 feet in
éi daylight. Truck mnffed units must ho\;c o choracter height of 10 inches EXIT RIGHT LN BUMP US XXX REDUCE END DRIVE NEXT
£°s ond must be legible from ot least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
o o 16, Eoch line of text should be centered on the message boord rather thon
230 left or right justified. CLOSED X MILES XXX FT USE CARE AUG XX
£r 17. 1f disabled, the PCMS should default to on illegible display that will
:BE not. akonn potoriats ond wil) only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
° PCMS has malfunctioned., A pottern such os o series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
E§§§ bors is oppropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
¥
—Pnn
Ly . . . : g SR
] E WORD OR PHRASE ABBREVIAT[ON WORD OR PHRASE | ABBREVIATION % LANES SHIFT in Phase | must be used with STAY IN LANE in Phase 2. % % See Applicotion Guidelines Note 6.
e %26 _ CLOSED LANE %
[ Access Rood [ ACCS RO [Wojor M?J
Alternote ALT Miles M
Avenue AYE Miles Per Hour MPH
Best Aoute BEST RTE Minor MNR APPL [CATION GUIDELINES WORDING ALTERNATIVES
Boulevard BLVD | Monday MON 1. Only 1 or 2 phoses ore to be used on g PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as oppropriate.
| Bridge BRDG Normal NORM 2. The 18t phase {or both) should be selected from the 2. Roadway designations IH, US, SH, FM ond LP con be interchanged os
Cannot CANT | Nor thy N . “Rood/Lane/Ramp Closure List® ond the “Other Condition List®, appropriote. )
[ Center CIR Nor thbound {route) N 3. A 2nd phase con be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH ond SOUTH (or abbreviations E, W, N and S) con
gg;g;fw*'m CONST AHD :::mo ;_:'NG on Travel, Locotion, General Worning, or Advonce Notice be interchonged as appropriate.
| Phase Lists", 4. Highway nomes and nutbers reploced as oppropriote.
[ CROSSING ___ {XING ___ J|lRight Lone  JRTIN | 4, A Locotion Phase is necessary only if o distance or locotion 5. ROAD, HIGHWAY ond FREEWAY con be interchonged os needed.
—ggf% Route —gg;?llﬂ RTE ssg:wd_aynm ggv - is not included in the first phase selected. 6. AHEAD moy be used insteod of distances if necessory.
vice S. If two PCMS ore used in sequence, they must be separated by 7. FT ond M1, MILE ond MILES interchanged as oppropriate.
__tost £ Shoutder SHLDR o minimum of 1000 f+. Eoch POMS sholl be |imited to two phases, 8. AT, BEFORE ond PAST interchanged o8 needed.
931bound lroute) E | Stippery SLIP ond should be understondoble by themseives. 9. Distonces or AHEAD con be eliminoted from the message if o
—%ﬂ’ VeieTe E:: T ‘%:h E — 6. For odvance notice, when the current dote is within seven days locotion phose is used,
|__tmergency vehicle |tk Veh | hbound route of the actual work dote, calendor doys should be replaced with
ntronce, Enter |ENT 3 days of the week. Advonce notificotion should typically be for
__::z:ss Lone L:::'I‘:N | Street ; lTN no more thon one week prior to the work,
—sxpresswoy L EXCRY I Sundoy SHEET 6 OF 12
XXXX Feet XXXX FT Tel PHONE —
[ Fog Aheod FOG_AHD _rem T . Traffic
o teod WY, P oo THURS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t Saety
::%’M’“ F:}' BLKD }0 ?g‘““‘”" ;%iw"‘ CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) I Texas Department of Transporiation Standard
Rozordous D Tving | BAZ TRIVING | [rroveicc TRYLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hoz2ordous Materiol] HAZMAT Toe TUES UPSTREAM SiDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION
|__High-Occupancy
:,t;h;c., ﬁ: Time "i'e":;f‘ l‘l};‘l_:::l OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARR chDE AND CWSTRUCT Im
| tigmoy . R e T ] SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- L Warning WARN
Informotion INFO Wednes WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
[t s 115 eenesdoy XD
Junction 5T —clan Ll LLANLIL 7. Wmen Full Nofrix PCMS 8igns ore used, the chorocter height ond legibi |ify/visibility requirements sholl be maintained os 1isted in Note 15 under “PORTABLE
Left LFT ST TFooteT W CHANGEABLE MESSAGE SIGNS® obove. -
Left Lone LFT LN -_:i P r?up:m 2. When symbol signs, such as the “Flagger Symbol®{CW20-7) ore represented graphicolly on the Full Motrix PCMS sign and, with the approval of the Engineer, it Bc (6) 2'
e WE
Lane Closed LN CLOSED Will Not WONT shot| mointain the legibility/visibility requirement 1isted above. Fie be-21.0gn on TXPUT [crs 1xDOT [owe TxDOT e TxD0T
Lover Level LWR LEVEL 3. When symbol 8igns ore represented graphicolly on the Full Motrix PCMS, they shall only suppiement the use of the static 8ign represented, ond shall not substitute [ Txn0T hoverber 2007 ot [3ECT 0 perrse—
. __Maintenance MA INT for, or reploce that sign. REVISIONS 45t | 85 001 1-610, etc.
tu'u Roodwoy 4, A full matrix PCMS may be used to simulate o floshing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC{(7), for the 9-07 8-14 rove ComTY SaEi 0
SE designation ® JH-number, US-number, SH-number, FN-number same size orrow. 1413 520 o0 T .
1001
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" etrectivity reasirenonts of VS D600, A 1ot of preaul ified Barcier LOW PROF ILE CONCRETE Arrow Boords moy be located behind channel izing devices in ploce for o shoulder
Reflectors con be found at the Moterial Procucer List wed address Barrier Reflector on BARRIER (LPCB) USED toper or merging taper, otherwise they shall be delineated w-fr; foul;_ffﬂ chonnelizing
shown on BC(L), 16° toll plostic bracket IN WORKR ZONES devices ploced perpendiculor to traffic on the upstreom side of traffic.
2. Color of Borrier Reflectors shall be os specified in the TMUTCD, The H .
» . < s LPCB is opproved for use in work
8-§ cost of the reflectors shall be considered subsidiary to [tem 512. \ zone locotions, where the posted 1. The Flashing Arcow Boord should be used for all lane closures on multi-lone roodwoys, or slow
.v speed is 45mph, or less. See moving maintenance or construction octivities on the trovel laones. X .
4 Roadway Standord Sheet LPCB. 2. Flashing Arrow Boords should not be used on two-lane, two-way roodways, detours, diversions
Fal 3 or work on shoulders unless the "CAUTION" disploy (see detoil below) is used. .
§°8 3, The Engineer/lInspector 3holl choose all oppropriote signs, borricodes ond/or other troffic
. 5 . Mox. spocing of borrier control devices that should be used in conjunction with the Flashing Arrow Boord.
§¢-3 Borrier reflectors is 20 feet, 4, The Flashing Arrow Boord should be able to disploy the following symbols:
5= Reflectors Attach the delineators os per
28 § monufacturer’s recommendotions,
fa
.
.‘6:? LOW PROF ILE CONCRETE BARRIER (LPCB)
o< N 0
23 °
- §3 [ ] ® [ J
288 CONCRETE TRAFFIC BARRIER (CTB)
4 . .
2 L. . . See D & OM (VIA)
2 3. Wnere troffic is on one side of the CTB, two (2} Borrier Reflectors e ® OR *
b shol | be mounted in opproximotely the midsection of each section of CTB.
55 An ol ternote mounting locotion is uniformly spaced ot one end of eoch PY PS
._‘,3 CT8. This will allow for ottochment of a barrier gropple without e e * ..
00 damoging the reflector. The Borrier Refiector mounted on the side of . ° ® ° .. o
m§§ the CTB shall be locoted directiy below the reflector mounted on top of ;ng*oll Q f;l::ll'l.l': of °
n the borrier, as shown in the detoil above. arrier Reflectors
ke 4. Where CTD separates two-way troffic, three borrier reflectors sholl be a8 per monufocturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION o o
r o mounted on each section of CTB. The reflector unit on top sholt have recommendat i ons.
.:§ two yellow reflective foces (Bi-Directionaliwhile the reflectors on eoch
§§§ side of the borrier shall have one yellow reflective foce, as shown in N e ® s s o
the detail above. DEL INEATION OF END TREATMENTS
Aes 5. When CTB seporates traffic troveling in the same direction, no borrier [ e s o [ ] e o 00 & [ L] ® [
reflectors will be required on top of the CT8. ® [ ] [ ] [ ] [ ]
égé 6. Borrier Reflector units sholl be yellow or white in color to match END g?&fg“&;lgg FOR ® ° ° ® ° ®
the edgeline being supplemented.
g%b 7. Moximum spocing of Barrier Reflectors is forty {400 feet. IN WORK ZONES DOUBLE ARROW R!GH'/LE”’ ARROW R SEOUE'&??IiLEEEVRm
§= 8. Povement morkers or temporory flexible-reflective roodwoy morker tabs “';@“f arrow shown; .
2 E shal) NOT be used as CTB delineation, End treatments used on CTB’'s in work zones left is similor) “’;ﬂ‘! cn?“:?n ?hm;
u§' 9. Attochment of Borrier Reflectors to CTB shall be per monufocturer's shal | meet the opppropriote crashworthy left is similor
é - recommendat ions. stondords os defined in the Monuol for . B h . . . :
SSE 10.Missing or damoged Barrier Reflectors sholl be reploced os directed Assessing Sofety Hordwore (MASH). Refer 5. The "CAUTION® display consists of four corner lamps flashing simultaneously, or the Alternating
- by the Engineer. H oppr Diomond Coution mode as shown,
b ll.sgngle slope borriers shall be delineoted as shown on the obove detoil. :? ",‘.,‘,,ﬁf"g,",,“” :w, gved end 6. The straight tine coution disploy is NOT ALLOWED.
8o ed L LU S CICAD 7. The Floshing Arrow Boord sholl be capable of minimum 50 percent dimming from rated lamp voltoge.
r1-5a The flashing rote of the lams sholl not be less thon 25 nor more thon 40 floshes per minute.
:3° 8. Minimm lam “on time' snoll be approximotely 50 percent for the flashing orrow and equal
: BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS T JEL R I L S L T AT )
" 9. The sequentiol orrow display is NOT ALLOWED.
"‘§ e 10, The flashing arrow display is the TxDOT standord; however, the sequentiol chevron
2 0o disploy may be used during doylight operotions. . )
<§--o- WARNING L IGHTS 14, The Floshing Arrow Boord sholl be mounted on g vehicle, troi ler or other suitoble support.
§ 25 ———— 12. A Flashing errov Boord SHALL NOT BE USED to lgteraily shift traffic. . . o
5 %3 1. Rarning 1ignts sl et tha requiremsnts of e TWICD. D Teareariots oo aje atay 1oL e e ches Trops |+ seete visiol1ty,
2. Warning lights shgll NOT bc msfol!nd on borricodes. . ) . 14, Minimum mounting height of troiler mounted Arrow Boords should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights ore commonly used with drums. They ore intended 10 worn of or mark o potentially hazordous to bottom of ponel,
orea. Their use sholl be os indicated on this sheet ond/or other sheets of the plans by the designation “FL". The Type A Worning Lights shall
not be used with signs monufactured with Type By, or C; Sheeting meeting the requirements of Deportmental Moterial Specification OMS-8300.
4, Type-C ond Type D 360 degree Steody Burn Lights are intended to be used in o series for delineotion to supplement other traffic control REQUIREMENTS
— ) devices. Their use shall be os indicoted on this sheet ond/or other sheets of the plons by the designotion “SB*. =1 WINIWM
] | 5. The Engineer/Inspector or the plans shall specify the focation ond type of worning |ights to be installed on the troffic control devices. Typp | VINIMAL | MINIMM RWBER | 1einy yTy ATTENT ION
— 6. When required by the Engineer, the Contractor shatl furnish o copy of the warning |ights certificotion. The worning light monufocturer will SIZE OF PANEL LAMPS | "o cr vcE ———t NN WHEN NOT [N USE, REMOVE
| certify the worning |ights meet the requirements of the lotest ITE Purchase Specifications for Flashing ond Steady-Burn Warning Lights. " Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to del ineote curves, Type:C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B | 30 x &0 13 3/4 mite shall be eouxp?ed with ﬁlligg;-ggigsj’egﬁI:IlsiggNE:ETE
. d A g A - tematic di Teesy
8. The location of warning (ights ond warning reflectors on drums sholl de 08 shown elsewhere in the plons. ¢ | 48 x 96 15 1 mile outematic dimming devices TRAEF1C BARRIER OR GUARDRAIL.
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC ORUMS
opproved substitute mounted on a 1, Type A flashing warning lights ore intended to worn drivers thot they ore opprooching or are in o potentially hazordous areq.
drum adjocent to the travel woy. 2. Type A rondom flashing worning 1ights ore not intended for delineation ond shalt not be used in o series. FLASHING ARROW BOARDS
3. A series of sequential flashing worning lights ploced on chonelizing devices t0 form o merging toper moy be used for delineotion. [f used,
the successive fiashing of the sequential worning |ights should occuwr from the beginning of the toper to the end of the merging toper in
order to identify the desired vehicle poth, The rote of floshing for eoch light sholl be 65 floshes per minute, plus or minus 10 floshes.
4, Type C ond D steady-burn warning lights ore intended to be used in o series to delineote the edge of the trovel lone on detours, on lone SHEET 7 OF 12
chonges, on lone closures, and on other similor conditions, s Traffic
5. Type A, Type C ond Type 0 warning lights shall be installed ot locations os detoiled on other sheets in the plons. g' S‘:fe
6. Worning lights shall not be installed on o drum that has @ sign, chevron or verticol panel, Division
7. The maximum spocing for worning lights on drums should be identical to the chonnelizing device spocing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
MOU TITUTE F T Y HT 1, Truck-mounted ottenuotors (TMA) used on TxDOT focilities
WARNING RMTORS NTED ON PI_.AS'I' I1C DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS mist meet the requiremsats outlined in The Monwol for BARRICADE AND C(NSTRUCHW
1. A worning reflector or opproved substitute may be mounted on @ piastic drum as o substitute for o Type {, steody burn worning 1ight at the Assessing Sofety Hordware (MASH),
discretion of the Contractor unless otherwise noted in the plans, 2. Refer to the CWITCD for the requirements of Level 2 or ARR“ PANEL REFLEchS
2. The worning reflector sholl be yellow in cotor ond shall be monufoctured usSing O 8ign substrote opproved for use with plostic drums |isted Level 3 TWAs, ) ? ?
on the CWZTCO. 3. Refer to the CWITCD for o list of approved !Ius. ..ARN'NG L IGHTS & AT TENUAIM
3. The worning reflector sholl have a minimum retrorefiective surfoce orea (one-side) of 30 squore inches. 4. ::‘::;I::“"“ on freewoys unless otherwise noted
Worning reflector moy be round 4. Round refiectors shall be fully reflectorized, including the oreo where ottached to the drum. . . S. A TWA should be used onytime that i+ con be positioned
or square.Must hove o yellow 5. 2?:01 :;?;t:::e:r:;u have a minimum of 30 squore inches of reflectorized sheeting, They do not have to be reflectorized where it 10 1o 100 feet in odvance of the oreo olfcrev exposure BC (7) - 2]
reflective surfoce oreo of ot least ache " R . . R . .. . without odversely offecting the work performonce.
30 squore inches 6. The side of the worning refiector focing opprooching traffic shatl hove sheeting meeting the color ond retroreflectivity requirements for 6. The only reason z TMA gr.gs?u not be required is when o work IO be-21. dgn one TXDOT [cxs Tx0O0T[om TxDOT [ews TxDOT
DMS 8300-Type B or Type C. H the r ond the work crew is on =
. . . . oreo is spread down the roadwoy T 2002 o Teeet - P
7. When used neor two-woy troffic, both sides of the worning reflector sholi be reflectorized. extended distonce from the TMA. ©T1x007_November
. 8. The worning reflector should be mounted on the side of the hondle nearest approoching troffic. REvisions 6451 | 65 01 1-610, etc.
= 9, The moximum spacing for worning reflectors should be identicol to the channelizing device spacing requirements. ?'?; g';: o1st comTy SHEET MO,
3q oy HARRLS, etc. 35
Tory
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GENERAL NOTES

1, For long term stotionory work Zones on freewdys, drums shall be used 0s Hondle 18" min
the primory chonnelizing device.

2. For intermediote term stotionory work zones on freeways, drums should be Top should not

9/16° dia. {(typ)

drums identified for replocement by the Engineer/Inspector. The reploce- Piywood, Aluminum or Metal sign

ment device must be on opproved device, i i substrotes shall NOT be used on

GENERAL DESIGN REQUIREMENTS plastic drums

- used as the primory chonnelizing device but may be reploced in tangent °;'“’2‘:';‘_’°"°" for mounting

g§ sections by verticol ponels, or 42° two-piece cones. [n tongent sections, :ebr'?s signs ond

W2 one-piece cones may be used with the approval of the Engineer but only ! worning lights

5% if personnel ore present on the project ot all times to maintain the -

,’.‘§ cones in proper position and tocation. max

s 3. For short term stationory work zones on freewoys, drums are the preferred 4" min

s chonnelizing device but may be reploced in topers, trongitions and tongent 8° mox Eoch drum shall hove

§’ sections by vertical ponels, two-piece cones or one-piece cones as (typ) o minimum of 2 oronge

ob opproved by the Engineer. . Sl takeitines .

s 4, Drums ond al) related items shall comply with the requirements of the : using Type A or Type B 18° x 24° Sign 12° x 24°
> current version of the “Texos Manuol on Uniform Troffic Control Devices® et retrorefiecsive (Moximun Sign Bimension) Vertical Panel
:_: (TMUTCD? and the “Compliont Work Zone Troffic Control Devices List” 2" mox sheeting with the Chevron CWI-8, Opposing Traffic Lane mount with diogonals
% 5 l;rc:rztsrm;;ses ond related moteriols shall exhibit good workmanship ond (1) Lol L) Dé:i::iezr;m:-g?;lo:; mgot;?f s'm'?foxf'-;;"“
"3 5 » e [ ibi i A
§ shal ) be free from objectionable morks or defects that would odversely £l B AL by Engineer
H offect their appeoronce or serviceability. . |
[ 6. The Controctor shali have o maximum of 24 hours to replace any plostic S
&

o
5
-
8
=

governed by the ~Texas Engineering Practice Act~,

8
3
4
&
&
4
hat
3
b
g
5
L) Pre-qualified plastic arums shall meet the following requirements: +—— Toper to ol low
5 1. Plastic drums sholl be o two-piece design; the “body® of the drum sholl for stocking o @
-] be the top portion ond the "base” shall be the bottom. minimum of 5 See Bollast
2 2. The body ond base shall lock together in such o monner thot the body drums & Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
5 seporotes from the base when impacted by a vehicle traveling ot o speed ON PLASTIC DRUMS
5§ of 20 MPH or greoter but prevents accidental seporation due to normol
3 handling ond/or air turbulence created by passing vehicles, .
§§ 3. Plastic drums shall be constructed of lightweight flexible, and
% deformoble moteriols. The Controctor shall NOT use metal drums or
h single piece plostic drums os chonnelization devices or sign supports, 1. Signs used on plastic drums sholl be monufoctured using
s" 4, Drums shall present o profite thot is a minimum of 18 inches in width substrotes |isted on the CWZTCD.
83 at the 36 inch height when viewed from ony direction. The height of
o drum unit {body installed on basel shall be o minimum of 36 inches ond 2. Chevrons and other work zone signs with an orange bockground
» é" a maximum of 42 inches, This detail is not intended shall be manufactured with Type Be, or Type Cp Orange
u’~§ 5. The top of the drum ghal) have o built-in handle for easy pickup ond for fobricotion. See note 3 sheeting meeting the color ond retrorefiectivity requirements
§8 sholl be designed to drain woter ond not cotlect debris. The hondle 3 ond the CWZTCD 1ist for of DMS-8300, “Sign Foce Moterial,” unless otherwise
ghi shall hove o0 minimum of two widely spoced 9716 inch diameter holes to \ providers of omro‘_led specified in the plans.
8~ allow ottachment of o worning light, warning refiector unit or oporoved Defer.:fwle Pedestrion
L) compliant sign. Borricodes 3. Vertical Poneis shall be monufactured with orange ond white
_-ggg 6. The exterior of the drum body sholl have ¢ minimum of four atternoting sheeting meeting the requirements of DMS-8300 Type A or Type B.
£ g oronge ond white retroreflective circunferential stripes not less thon Continuous smooth Diogonal stripes on Vertical Panels shall slope down toword
Ng 4 inches nor greater thon B inches in width. Any non-reflectorized 36° roil for hond troiling the intended traveled lone.
° § spoce between ony two adjocent stripes shall not exceed 2 inches in .
z482 et B Sion aataone o not eacsed
JE® 7. Bases shal) have @ moximum width of 36 inches, o moximum height of 4 4 y the i ., i i
3823 inches, and o minimum of two footholds of sufficient size to ol low bose 18 inches in width or 24 'mss"‘ height, except for the R9
;,”'EE to be held down while seporating the drum body from the baose. series signs discussed in note B betow.
] e B. Plastic drums sholl be constructed of ultra-violet stabilized, oronge, 3 3 . . i
e high-density polyethylene (HDPE} or other opproved material. 5. Signs shall be installed using a 172 inch bolt (nominal)

ond nut, two washers, ond one locking wosher for eoch

9. Drum body shoil hove 0 moximum unbol losted weight of 11 Ibs.
= ‘o connect ion,

10.0rum ond base sholl be morked with monufacturer's name ond model number.

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

RETROREFLECTIVE SHEETING Detectabie Eage

1. The stripas used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Deportmentol Motericis
Specification DMS-8300, "Sign Foce Moteriols.” Type A or Type 8
reflective sheesting sholl be supplied unless otherwise specified
in the plons.

7. Chevrons moy be ploced on drums on the outside of curves,
ﬁ on merging topers or on shifting topers. When used in these
2" Max.

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

2. The sheeting shall be suitoble for use on ond shall odhere to the drum should be used ot each location calted for in the plons,
surfoce such thot, upon vehicuior impoct, the shesting sholl remoin
ognered in-ploce ond exhibit no delaminoting, crocking, or loss of WS 8, R9-9, R9-10, R9-1l ond R9-110 Sidewalk Closed signs which
retrorefiectivity other thon thot loss due to obrosion of the sheeting 1. When existing pedestrion focilities ore disrupted, closed, or ore 24 inches wide moy be mounted on plastic drums, with
surfoce, relocated in a TTC zone, tha temporary focilities sholl be opprovol of the Engineer.
detectable and Include accessibillity feotures consistent with
BALLAST the features present in the existing pecestrion foclility. Refer
to WZI(BTS-2) for Pedeatrion Control requirements for Sidewalk
Diversions, Sidewolk Detours ond Crosswalk Closures.
1. Un?ollosfed boses_sholl be lorge enough to M!d up to 50 "’?' of sond. 2. Where pedestrions with visual disobilities normolly use the SHEET 8 OF 12
This base, when filled with the ballost moterial, should weigh between closed sidewalk, o Detectoble Pedestrion Borricode sholl be . Traffic
3: :r:e;m;n.mnsq‘:p:go::sf:::;am. tmsmlg:\‘omy Mfmlglg'c placed across the full width of the closed sidewolk instead 5 Shafety.
ondbag bose, ! sond-fi ' of o Type 3 Borricade. l Tox. rtment of Transportation
base, or other bollasting devices as opproved by the Engineer, Stocking 3. Detectable pedestrion borricoces aimilor to the one pictured exas Department o Standard
of sondbags will be ol lowed, however height of sondbogs above pavement above, longitudingl chonnelizing davices, some concrete
surface may not exceed |2 inches. porriers, ond wood or chain Iink fencing with o continuous
2. Bases with built-in ballost shall weigh between 40 Ibs. ond 50 Ibs. detactable eaging con satisfoctarily delineate o pedestrion BARR I CADE AND CWSTR cll- lm
Built-in ballast con be constructed of on integrol crumd rubber bose or ‘ ?°"" . . ; U
0 Solid rusber bose. e e aT ety AT e centen P Tt
3. Recycled truck tire sidewalls moy be used for bollast on drums opproved i & et s1on o SRR CHANNEL lZlNG DEVICES
for this t f ballast on the CHZTCD 1ist Americans with Disobilities Act Accessibility Guidelines
o this type o . 8%, N (ADAAG) = ond should not be used os a control for pedestrion
4, The bollast shall not be heovy objects, woter, or ony moterial thot movements.
would become hazardous to motorists, pedestrions, or workers when the 5. Worning lights sholl not be attached to detactoble pedestrion
drum is struck by g vehicle. borricades. Bc (8) - 21
S. When used in regions susceptible to freezing, drums sholl have drainoge 6. Detectoble pedestrion barricodes should use 8- nominal borricade
holes in the bottoms so that water will not collect ond freeze becaming rolls as shown on BC(10) provided that the top roil provides FiLEs be-21. dgn ows TxDOT [cxe TxDOT [ows TxDOT Jext TxT
a hozord when struck by a vehicle. :pm?::aca;;:::w:rr:w“ su:;;.;;e L L (© 1xDOT November 20612 conT [sect 20 WIGHIAY
6. Ballost shall not be ploced on top of drums. ' ' e ' REVISIONS 6451 | 85 001 1-640, etc.,
..._,.., 7. Adhesives moy be used o secure base of drums to pavement. 4-03 8-14 e pee—m et
2 9-07 5-2%
=
au Tl iy | RIS ete, % ]
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8" to 12° 8" to 12° 8" to 12° 8" to 12" 1. The chevron shall be a vertical rectongle with o
minimm size of 12 by 18 inches,
2. Chevrons ore intended to Qive notice of a sharp GENERAL NOTES
§“ E change of olignment with the direction of travel 1. Work Zone chaonnelizing devices illustrated on this sheet moy be installed

g’S - ond provide odditional emphasis and quidance for in close proximity to troffic ond ore suitable for use on high or (ow
‘E e e g 18° vehicle operotors with regard to changes in speed roodwoys. The Engineer/Inspector sholl ensure that spacing md
L] R e e | & Min. horizontal alignment of the roadwoy. plocement is unifon? ond in occordonce with the °Texos Monuol on Uniform
25 . A 167 See . |e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices™ (TWUTCDI, ] .
§°8 LUl 4 4 note T ~ gide of a shorp curve or turn, or on the for side 2. Cnomelizing devices shown on this sheet may have o drivedble, fixed or
Leo g § of on intersaction. They shall be in line with portoble base. The requirement for seif-righting chomnelizing devices must
g ond ot right ongles to approoching troffic. be specified in the General Notes or other plon sheets. .
Py g g Spocing should be such that the motorist olwoys 3. Chomelizing devices on self-righting supports should be used in work zone

bl Ve-1R 8 b |@ hos three in view, untit the chonge in ol igrment oreos where chonnelizing devices are frequently impocted by erront vehicles
s 1 | s eliminotes its need. or vehicle retated wind gusts moking ol ignment of the channelizing devices
+*=o © . L oifficult to maintoin. Locotions of these devices shall be detailed else-
85E ¢ Rigid £ . 4. To be effective, the chevron should be visible where in the plans. These devices shal| conform to the TMUTCD and the
gat € Siport € ¥ for of least 500 feet, *Compliant Work Zone Traffic Control Devices List® (CWZTCD.
s §3 & 42 5. Chevrons shall be orange with o block nonreflec- 4. The Controctor shall mointain devices in o cleon condition and replace
§af w d - tive legend. Sheeting for the chevron shall be danoged, nonreflective, foded, or broken devices ond boses 08 required by
b e AN retroreflective Type By or Type Cp conforming to fne.Enoinee‘:/[nsoecto\:. The Controctor shall be required to mointoin proper

2 18" 3= Csetf-righting 12° mini Depor tmental Materia) Specification DMS-8300, device spacing ond olumm.‘ .
2 T Suppart L) = unless noted otherwise. The legend shall meet the 5. Portable bases shal | be fobricated from virgin and/or recycled rubber. The
"g X :g::"’“ requirements of DMS-8300. portable boses sholl weigh o minimum of 30 Ibs,

. N . 6. Povement surfoces shall be prepored in 0 monner that ensures proper bonding
£as FIXED Fl(:;)erq Base w/ Approved Adnesive 6. For L?n? Term Stotionory use ?ﬂif‘-ﬂ"f or batween the odhesives, the fixed mount bases and the pavement surface.
250 . e iveoble Base, or Flexible tronsitions on freewoys ond divided highways, Adhes il She T ding to the e .
St (Rigid or self-righting) Support con be used) setf-righting chevrons may be used to supplement e oy, repare e
§§§ M LG L0 AL D AU L GO 1. The instollation and removal of channelizing devices shall not couse
N detrimentol effects to the final pavement surfoces, including pavement
LR . s . eurfoce discoloration or surfoce integrity. Oriveoble boses shall not be
[13: 1. Verticol Panels (VP's) ore normally used to chomnelize CHE VRONS permitted on final pavement surfoces. The Engineer/Inspector shall opprove
&l traftic or divide opposing lones of traffic. all opplicotion and removol procedures of fixed boses
,.§ 8" to 12° 2. VP’s moy be used in daytime or nighttime situotions, *

Do | They may be used ot the edge of shoulder drop-offs ond
523 -1 o other areas such as lone transitions where positive
(> daytime and nighttime delineotion is required, The
§=3 Engineer/lnspector sholl refer to the Roodwoy Design
38., e Monual for odditionol requirements on the use VP's
2" 2° See for drop-offs. _
- ,,E mi note 7 . 3. VP's should be mounted bock to bock if used ot the edge — Minimum Suggested Maximum
v§d .- 36 of cuts adjocent to two-woy two lone roodways. Stripes Posteal ¢ Desiradble Spacing of
§b“ min, ore 1o be reflective orange ond reflective white ond oo s%‘o:ad ormulal  Toper Lengths Chonnelizing
of shoutd alwoys slope downword toword the travel lone. Qg * % Devices
5 q 4, VP's used on expresswoys ond freeways or other high g 10* 11° 12' on o On a
08 e speed roadways, may have more than 270 squore inches Q 0ffset|OffaetiOffaet| Toper | Tangent
P 3 g g: l;sfroreflecﬁve areo focing troffic. 30 2| 150°| 165°] 180’ 30° 60*
+ 0 . Self-righting supports are available with portoble base, NS - 5 " ; n
'00-5' See "Compliont Work Zone Troffic Control Devices List” 35 |Le 60 205°] 225" ) 245 35 10
(CWZTCO1. 40 265°| 295°| 320 40’ 80°
Egg: 6. Sheeting for the VP's shall be retroreflective Type A or a5 450°| 495’ | 540° a5’ 90’
! vw Type B conforming to Deportmental Material Specificotion - - ~ - -
Cy-2 4 DUS-8300, unless noted otherwise, 50 500°[ 550°] 600°] 50 100
g g: Rigid or self-righting 7. Where the nejghf of reflective moteriol on the verticol 55 LeWS 550°| 605°| 660" 55 110’
P a—— ponel is 36 inches or greater, a ponel stripe of A G 7 7 "
& xo 6 inches shall be used. LONGITUDINAL CHANNEL IZING DEVICES (LCD) 60 600'| 660°| 720°] 60 120
PORTABLE 65 650°| 715°| 780‘] 65° 130°
——— 1. LCDs ore croshworthy, |ightweight, deformoble devices that ore highly visible, hove good torget volue ond 70 700°| 770°| 840° 70° 140°
con be connacted together. They ore not designed to contain or redirect o vehiclie on impoct. - - -
VERTICAL PANELS (VPs) 2. LCDs moy be used instead of o iine of cones or drums. 75 750°| 825°| 900 75 150
3. LCDs shal) be ploced in accordonce to applicotion and instal lation requirements specific to the device, o 80 800’ | 880°| 960° 80° 160°
used only when shown on the CWZTCD list,
4. LCDs should not be used to provide positive protection for obstocles, pedestrions or workers. ¥ Toper lengtns have been rounded off.
S. LCDs shall be supplemented with retrorefiective delineation as required for temporory borriers LeLength af Toper (FT.) W-Wigrh of Offset (FT.)
SePosted Speed (MPH)
on BC(7) when ploced roughly parallel to the travel lones.
. : P 6. LCDs used os borricodes ploced perpendicular to traffic should have ot ieast one row of reflective
I mmigogs?c:n:;mgo‘g;g::’; :::,;: mf;?*;?tzm:m;: :°1|bre:;mfr:ri:d:s‘::"n on BCU101. Ploce reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roodway section to two-woy u vice.
operation. OTLD's ore used on temporory CHANNﬂ.I_: ING D—$:;c§-s‘-—N—DT
N CW6-4 center|ines, The upward ond downward orrows MUM A H
PL“I on the sign‘s foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINI DESIRABLE ER LENGTHS
3 1B POETe traffic on either sice of the divider. The
L~ mounted bose is secured to the pavement with on |. Water baltcsted systems used os barriers shall not be used sofely to chomnelize road users, but olso to protect the
A odhesive or rubber weight to minimize movement work space per the oppropriote Monual for Assessing Safety Hordwore (MASH) crashworthiness requirements based on
back to bock coused by o vehicle impact or wind gust roodway speed and barrier opplication. SHEET 9 OF 12
18" ) 2, Woter bollasted systems used to chonnelize vehiculor troffic sholl be supplemented with retroreflective delineotion
.—-'7 2. The OTLD may be used in combination with 42 or chanelizing devices to improve doytime/nighttime visibility, They moy also be supplemented with pavement markings. ‘ . Traffic
cones or VPs. 3. Water bollosted syatems used os barriers shall be ploced in occordonce to application ond installation requirements ‘%2;,
Portable, specific to the device, ond used only when shown on the CWITCD i1ist. porta
A 367 Fixed or' 3. Spocing between the OTLD shall not exceed 500 4, Woter bollasted systems used o8 borriers should not be used for o merging toper except in low speed (less than 45 MPH) I Toxas Department of Trans i Standard
Drivecble Bose feet, 42° cones or VPs ploced between wbon oreas. When used on o toper in O low speed wrbon oreo, the taper shall be delineoted ond 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 availoble geometric conditions.
or moy be 4. The OTLD sholl be orange with o Black non- 5. When woter ballosted systems used as borriers have bll:nf ends.exposed to troffic, they should be attenuoted
‘:‘n:::; reflective | . Shesting for the OTLD shol ) as per monufocturer recommendotions or flored to o point outside the cleor zone, BARRI&ADE AND cmSTRUCT lm
— — " be retroceflective Type By or Type Cp conforming
- — | — / to Deportmentol Moterial Specificotion DMS-8300, 1f used to channelize pedestrions, longitudinal chomnelizing devices or woter batlasted CHANNEL IZING DEVICES
— ] C ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shail not be less than 32 inches in height.
BC(9) -21
I'IOQW OR MW_SY_SLE"S USLD AS FILE be-21, dgn o TxDOT lcn IxOO!lom TxDOT |cm Tx00T
TxDOT November 2002 conT | SECT Jon HIGHRAY
- OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS R s8] o0 Tsi0, 0%,
Y 9-07  8-14 oISt COUNTY SHEET WO,
ac 1-13 52 oy HARRIS otc, 37
11X 3]
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TYPE 3 BARRICADES

1. Refer to the Compliont Work Zone Troffic Control Devices List {CWZTCD)
for details of the Type 3 Borricodes ond a list of all moteriols
used in the construction of Type 3 Borricodes.

2. Type 3 Borricades shall be used at each end of construction
projects closed to oll traffic,

3. Borricades extending ocross a roadwoy should hove siripes that slope
downward in the direction toword which troffic must turn in detouring.
Wmen both right ond left turns ore provided, the chevron striping may
slope downword in both directions from the center of the borricade.
W¥here no turns are provided ot o closed rood, striping should slope
downword in both directions toword the center of roodwoy.

4, Striping of rails, for the right side of the roodwoy, should slope
downward to the left, For the left side of the roodwoy, striping
should slope downword to the right,

5. [dentificotion markings may be shown only on the bock of the
borricode rails. The moximum height of letters and/or company logos
used for identificotion sholl be 1°,

6. Borricodes sholl not be placed parallel to troffic unless on odequote

cleor 2one is provided,

Worning lights shall NOT be instolled on borricades.

¥Where borricades require the use of weights to keep from turning over,

the use of sondbags with dry, cohesioniess sond is recommended. The

sandibags will be tied shut to keep the sand from spilling ond to
maintain @ constont weight. Sond bogs shall not be stacked in 0 monner
that covers ony portion of a barricade roils reflective sheeting.

Rock, concrete, iron, steel or other solid objects will NOT be

permitted. Sondbogs should weigh o minimum of 35 1bs ond o moximum of

S0 Ibs. Sondbogs sholl be mode of o duroble moterial that teors upon

vehiculor impoct. Rubber (such a8 tire inner tubes) shall not be used

for sondbags. Sondbags sholl only be ploced along or upon the base
supports of the device and sholl not be suspended obove ground level
or hung with rope, wire, chains or other fasteners.

9, Sheeting for barricodes shall be retroreflective Type A or Type B
conforming t0 Deportmental Moterial Specification DMS-8300 unless
otherwise noted.

Act®,

No worronty of any
ility for the conversion

ib

[ ]

TxDOT ossunes NO respons

Barricades shall NOT
be used as a sign support.

governad by the “Texas Engineering Proctice

is mode by TxDOT for ony purpose whatsoever.
of this stondord to other formots or for incorrect results or damages resulting from its uae.

v R Minimum
! Y & & & &P
£ TYPJCAL STRIPING DETAIL FOR BARRICADE RAIL
; 4 min,, 8° max.
& 1
¥
£ 3
7z “le
o x ) -

Stiffener
Flot rail

Stiffener moy be inside or ocutside of support, but no more thon
2 stiffensrs sholl De ol lowed on one borricode.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Eoch rooadwoy of o
divided highwoy shall be
borricoded in the same monner.

1. Where positive redirectionol
copability is provided, drums

may De omitted.
2. Plastic construction fencing

moy be used with drums for
safety 0s required in the plons.
3. vertical Panels on flexible support
. moy be substituted for drums when the
Typical shoulder width is less thon 4 feet.
LG 4. When the shoulder width is greoter
thon 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums ore used.
These drums 5. Orums must extend the length
ore not required of the culvert widening.
on one-way roodway

PERSPECTIVE VIEW Detour -~ LEGEND
-8 : Plastic drum
| | S 4] 0
The three roils on Type 3 borricodes <l » Pigstic drum with steody burn |ight
shalt be reflectorized oronge ond 10 g é - GD or yellow worning reflector
reflective white stripes on one side 4 1
focing one-woy fr?ffic ond both sides m m m M g é Steody burn worning light
for two-way troffic. e ?_ or yellow worning reflector
Borricode striping should slant 1] 1] L uJ % g 5
downword in the direction of detour. 5l -
§§ g— @ Increose number ?f plostic a':ms on the
. o c side of opprooching troffic if the crown
1. Signs should be mounted on independent supports ot a 7 foot A A = H S
mounting height in center of roadway. The signs should be o R R e gl o bt o e
minimum of 10 fest behind Type 3 Borricades. -
2. Advance signing shall be os specified elsevhere in the plons, PLAN VIEW % @
PLAN VIEW
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS
CONES

is" min,

2" min,
4" min,

Two-Piece cones

Alternote GD

Alternote 28" Cones shall have g minimum weight of 9 1/2 Ibs.
42" 2-piece cones sholi have g minimum weight of
Approx. Drums, vertical panels or 42" cones Approx. qD 30 Ibs. including base,
L 50 iR at 50° moximum spocing 1L 50°
T r T T ’l SHEET 10 OF 12
- . . A
Min, 2 orums Min, 2 drums 1. Troffic cones and tubular morkers sha!ll be predominontly oronge, ond ‘ . Traffic
or 1 Type 3 or Tyoe 3 meet the height ond weight requirements shown above. DS,:;:IU
borricode (]D STOCKPILE borr icode 2. One-piece cones have the body and base of the cone molded in one cansol idoted l Texas Dapartment of Transportation Standdon
unit, Two-piece cones hove a cone shaped body and 0 separote rubber bose,
or ballast, thot is odded 1o keep the device upright ond in ploce.
(lD 3. Two-piece cones may have o handle or joop extending up to 8 obove the minimum
height shown, in order to aid in retrieving the device.
o a o a 4, Cones or tubulor morkers shall hov: white or white ond cronge reflective BARRICADE AND cmSTRUCT Im
. R bonds os shown above. The reflective bonds shotl hove o smooth, sealed
On one-woy roods De_aura:le i outer asurfoce ond meet the requirements of Deportmental ua'rerioll CHANNEL |Z ING DEVICES
downstreon drums stockpile locotion fos : s Specification DNS-8300 Type A or Type B,
or borricade may be ' » Channelizing devices porailel to troffic B .
k is outside should be used when stockpile is 5. 28" cones and tubular markers ore generally suitable for short duration ond
omitted here cleor zone. within 30° from travel lone. short-term stotionary work 0s defined on BC14), These should not be used
for intermediote-term or long-term stationary work unless personne) is on-site Bc ( I 0, - 2]
<o to mointain them in their proper upright position,
—_— —_— - - - - - —_— —_— —_— —_— - - 6. 42" two-piece cones, verticol ponels or drums ore suitoble for all work zone I bc-21. agn one TxDOT [exi Tx0OT Jow TxD0T Jess TxDOT)
= durations. ©1xDOT November 2002 CONT {sEcT 08 i
7. Cones or tubulor morkers used on eoch project should be of the same size REYISIONS 6451 | 85 001 1-610, efc.
W ond shape, 9-07 8-14 =
::'l TRAFFIC CONTROL FOR MATERIAL STOCKPILES 7-13 521 2 on i
ouw HOY Wlm. 38
1L

2" mox.
3" min,
2" to 6"
3" min,

28*
min,

1

Tubulor Morker
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WORK ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

] GENERAL
;: 1. The Controctor shalt be responsible for maintoining work zone and
,.g existing pavement morkings, in occordonce with the standard
*§ specificotions ond speciol provisions, on 0l1 roodwoys open to troffic
§0 within the CSJ Iimits unless otherwise stoted in the plans.

£
§’ 2. Color, potterns ond dimensions shall be in conformonce with the
gé “Texos Monual on Uniform Traffic Control Devices® (TMUTCD),

fa 3. Additionol supplementol pavement morking details moy be found in the
."-; plons or specifications.
Qo=
“o 4, Povement markings shall be installed in occordonce with the TMUTCD
SE ond as shown on the plons.
§g 5. When short term morkings ore required on the plans, short term
RS morkings shol | conform with the TMUTCD, the plons ond details os
?8 shown on the Stondord Plon Sheet WZ(STPM),
] 6. When stondord pavement morkings ore not in ploce ond the roodway
55 is opened to traffic, DO NOT PASS signs shall be erected to mork
28 the beginning of the sections where passing is prohibited and

- PASS WITH CARE signs ot the beginning of sections where passing

2 is permitted.

X

=

with [tem 662, "Work Zone Povement Morkings, ®

RAISED PAVEMENT MARKERS

7. All work 2one pavement morkings shol) be instolled in accordance

on BC{12),

purpose whatsoever.

Moterial Specification DMS-4200 or DMS-4300.

1. Raised povement markers ore to be placed according to the potterns

2. A1l raised povement morkers used for work 2one morkings shall meet
the requirements of Item 672, "RAISED PAVEMENT MARKERS® and Deportmentot

The use of this stondord is governed by the “Texas Eng
of this stondard to other formots or for incorrect results or damoges resulting from its use.

distonce is restricted Dy roodwoy geometrics,

Specificotion [tem 662,

DATE:
FILE:
—_—

b3
]
5
$ PREFABRICATED PAVEMENT MARKINGS
-
8 1. Removable prefabricoted pavement morkings shall meet the requirements
s of DMS-8241,
2 2. Non-removoble prefobricated pavement morkings {foil bock) shali meet
. g the requirements of DMS-8240,
[
g e
<L~ MAINTA K PA T MARK
§ g 1. The Contraoctor will be responsible for maointaining work zone povement
a x morkings within the work |imita,
2. Work zone pavement markings shall be inspected in occordonce with
the frequency ond reporting requirements of work zone traffic contral
device inspections os required by Form 599.
3. The morkings should provide a visible reference for o minimum

digstonce of 300 feat during normal daylight hours and 160 feet when
illuminated by outomobile low-beam heodlights ot night, unless sight

4. Morkings failing to meet this criteria within the first 30 doys ofter
placement shall be reploced ot the expense of the Contractor as per

1. Pavement morkings that ore no longer applicable, could create confusion
or direct o motorist toword or into the closed portion of the roodwoy
shall be removed or obliteroted before the roodwoy is opened to traffic.

The above shall not opply to detours in place for less thon three
doys, where floggers ond/or sufficient chonnelizing devices ore used
in lieu of morkings to outline the detour route.

2

3. Povement morkings sholl be removed to the fullest extent possible,
80 08 not to leave O discernoble morking. This shall be by ony method
approved by TxDOT Specificotion [tem 677 for °“Eliminoting Existing
Pavement Markings and Markers®.

4, The removal of pavement markings moy require resurfacing or seol
coating portions of the roodway as described in ltem 677,

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

successful on ¢ porticulor type pavement may be used.

6. Blost cleoning moy be used but will not De required uniess specifically
shown in the plons.

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

8. Removal of raised pavement morkers shall be as directed by the
Engineer.
9, Removol of existing pavement morkings ond morkers will be poid for

directly in occordonce with [tem 677, “ELIMINATING EXISTING PAVEMENY
MARKINGS AND MARKERS,* unless otherwise staoted in the plons.

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

Temporary Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodwoy Morker Tabs

PAVEMENT MARKERS (REFLECTOR1ZED) OMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100

0P ¥ FRONT

P view e SIDE ViEw BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARKINGS DMs-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DM5-8242

Adhesive pod

hHeight of sheeting
is usual ly more thon
174" and less thon 17,

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

1. Temporory flexible-reflective roodway morker tobs used o8 Quidemarks
shall meet the requirements of DMS-8242,

2. Tobs detailed on this sheet are to be inspected ond occepted by the
Engineer or designoted representative. Sompling ond testing is not
normal |y required, however at the option of the Engineer, either “A"
or “B° below may be imposed to cssure quality before placement on the
roodway.

A, Select five (5} or more tabs of random from eoch lot or shipment
ond submit to the Construction Division, Moterials ond Pavement
Section to determine specificotion compiiance.

B. Select five (5) tabs and perform the following test. Affix five
{5) tobs ot 24 inch intervols on on asphaltic povement in g
stroight line, Using o medium size possenger vehicle or pickup,
run over the morkers with the front and reor tires ot a speed
of 35 to 40 miles per hour, four (4) times in eoch direction. No
more than one (1) out of the five {5) reflective surfoces shail
be lost or dispioced a8 o result of this test.

3. Smol) design vorionces moy be noted between tab monufacturers.

4. See Standord Sheet WZ(STPMI for tob plocement on new povements. See
Stondard Sheet TCP(7-1) for tab plocement on seol coat work.

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised povement morkers used 08 Quidemorks shalt be from the approved
product tist, ond meet the requirements of DMS-4200.

2. Al temporary construction roised povement morkers provided on o
project shall be of the same monufocturer.

3, Adnesive for guidemorks shall be bituminous moteriol hot opplied or
butyl rubber poad for oll surfoces, or thermoplastic for concrete
sur foces.,

Cuidemorks sholl be designated as:
YELLOW - {iwo amber reflective surfoces with yellow bodyl.
WHITE - (one silver reflective surfoce with white bodyl,

A list of prequalified reflective roised pavement markers,
non-reflective traffic buttons, roodwoy morker tobs ond other
pavement markings con be found at the Material Producer List

web oddress shown on BCi1).

SHEET 11 OF 12

=t

I Texas Department of Transportation

Standard

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-21

FILE be-21. 0gn ows TaDOT Jexs Tx0OT[oms TxDOT Jers TxDOT

© Tx00T February 1998 cont [sect 08 HIGHRAY
REVISIONS 6451 | 85 001 1-610, etc.

2-98 9-07 5-21 - .

1-02 1-13 st COUNTY SHEET NO.

11- 8-14 HOU RARR1S, etc. 39

1
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60" = 37 Type [1-A-A Type Y buttons
&2 - I
N DOUBLE piaiseo. 4to12- 10 © 0 0 0D o o o\D © o/o O o
58 10 to 12~ <:_-, 10712 T,pe”AA <:3 MARKERS O O 0 000 0 O D OO © O O
o 4 ° NO-PASSING 4
§°8 — — — oooen oonon ceaoo ° ececne REFLECTORIZED L—
tgd P uooouofogooouooou onmocofioocono PAVEMENT 4 to 12-
§;: '::> Yellow b veliow E> Type 11-A-A Type ¥ buttons LINE B v Yello
= "
2"3 REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
s Type I-C , [-A or I1I1-A-A /Type W or Y buttons
§-§? SOLID EDGE LINE ool o oo ob oo oD oo o0 o o
o] MARKERS
873 < Twe 11-a-a < LINES OR SINGLE S
:gf { S onDo ouoloouooouooooooou NO-PASSING LINE """f";‘:::’“ )
g'.:" Yel iow 1°p:°Yuﬁ w ’ Lol 4~ Wnite or Yellow
Y
88g c> 4 to 8" buttons G to 8" Type [1-A-A - — - e
%g REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B WIDE yoe J,'- ype 2 utions
5 el Y /o o 0o o o o0 ofo oD o
‘28 Pottern A is the TXDOT Standard, however Pattern B moy be used if approved by the Engineer, PavEMENT  1-2"
§§§ Prefobricated morkings may be substituted for reflectorized pavement morkings. LINE VARRERS D o o :. 0 o 0o o0 o0 0 0oDOo
[ -]
gxe REFLECTOR| 2ED
Xi= {FOR LEFT TURN CHAMMEL IZING L INE
£ § CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANEELIZING LINE USED 10 e _
C DISCOURAGE LAME CHMANGING. } "h"e
£E |
ng Type i-C _"ﬂ_* 3" Type 1-C or ll-A-A\ 30"+/-3"
523 CD000C0000D00000000000C00CO uooou/c;oouooouooou CENTER ey D ©0Bog Q\E caoa
- PAVEMENT 5 5’
83y . 4 < Type W buttons Type 1-C or II-C-R wegrs o 107 —efe—— 30° —— Type W or I P2
§ ——— White ——— —— —— 0oooo gooea ooaoq LINE ¥ buttons
ye Yellow Type 1-A OR
® \ Type Y buttons , ,
‘,»E ©C00000000DOOOC0O0OODO0OD0000N000000000006000000 LANE R a0’ : 1 ———
és‘ At L] =] ] o /—
S-B-E 00000000 P0CO0000CC0CO00000000000HP0D00COO000000O0D LINE WARX INGS - 10" —ofoe— 30'._4\/ White or Yellow
;nés E> Yellow Type [-A Type Y buttons BROKEN Type [-C or 11-A-A
_‘_ﬂxg - Wh)te a— -— —— 00000 oococo ooo00 {when required)
o E> i. ED Type W ouffons-(I ~Type [-C or 11-C-R LINES
;ag — e ©D000D000D00000000000000WOI0000QO00000000000Q o & o o -k0 o A =
Esg* REFLECTORIZED PAVEMENT MARKINGS e e AUXILIARY st o o o o 5305 oG j =
!;‘: Prefobricoted morkings moy be substituted for reflectorized pavement markings. o 3 o Type 1-C or 11-C-R
SETE
(3
22 EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP e
LINE  “rscronzeo (N = j— * —)
PAVEMENT
<3 CZI VARK (NOS 3 9"
Type W buttons Type [-C I'_+_'|
aE— N ,_ L] — ooooa .\:onon MJ- Do
wnite < ~Type 11-A-A Type Y buttons < REMOVABLE MARKINGS 5 2 6" p—ef
= cosc:ofecsssazsssassazcdhessescesasseasast e aflpvie o I
S /2 E">° PAVEMENT MARKERS b 10° ol 30° |
— — pe—— I — cooea Q0000 If raised povement morkers ore used
White ~ eliow 7“”’ ooneq Gooea pocea 10 supplement REMOVABLE morkings, Roised Povement Morkers
o> o> Type W buttons Type [-C the morkers sholl be opplied to the
top of the tope ot the cpproximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
Prefobricated morkings may be substituted for reflectorized povement morkings. L")“I‘i; "l"ir:‘;'z‘;hfi?’:l’lﬁ": :‘;‘;i“ 20O
removal of roised povement morkers Centerline only - not to be used on lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ond tope. enter i y edge i
SHEET 12 OF 12
- M - _— gr‘af’mé
Type W buttons Type 1-C s
Division
—— — —<3 oooog oooon _E:noa h:na 00000 CIG<:D;:ICI l Texas Department of Transportation Standard
“Swnite” <};| Q:l
oo0oo0oo000 ooa 0O000CO0O00DOODOOO 0OO000DCGCO000O00COODOODOO00
L] S L] N
g o B SN 1ype (1oAk oo BARRICADE AND CONSTRUCTION
co000006000D00ON000000OND000F000O00000000C00CO0O0D Roised povement markers used os standard PAVE“ENT MARKING PATTERNS
ED C> pavement morkings shall be from the approved
an— - —— — 00000 foatnen] -}om 00000 oot products tist and meet the requirements of
> S white” c:> Type W buttons \ T Item 672 “RAISED PAVEMENT MARKERS.* BC(12)-21
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARXERS FILEr be-21. 600 wo TxDOT [exe TxDOT[om TxDOT [exs Tx0OT
Prefabricoted morkings may be substituted for refiectorized pavement morkings. ©TxDOT February 1998 cont [seer 108 HIGHWAY
o 1-97 9.0;"?_‘&'5 6454 | 85 001 1-610, etc.
E‘é TWO-WAY LEFT TURN LANE 2-38 7-13 o157 comry SHECT wO.
aw 11-02_8-14 HOU HARRI S, etc. 40
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Concrete Barrier
LEGEND
<j \ c=rz» Type 3 Barricade
§8 <:| : o o @ Channel izing Devices
. —_— —_— _— —( AN MMM AR AL AN N A AN VAN NN SSSS
3‘.,-, <:] ° @ Trailer Mounted Flashing Arrow Boord
as o> E‘l> E:>
- .
§;§ p——t " e Sign
¥+= * NANNN Sofety glare screen
[l J
%
i -5
,-:5‘ b - r L] » = &l a [} - - i & . - ]
3’2—3? H ST B R R TRl Ve Wb S e bl DEPARTMENTAL MATERIAL SPECIFICATIONS
L3 . e " . N . i ¢ 5
8 §§ — — ARG ey al] tWork Ares iwitin f st b SIGN FACE MATERIALS OMS-8300
bt e ' .Ax “1 el e 2 B % -.,'. o | ﬁA) 'S & -
gax T ok LT S o T ot OELINEATORS AND OBJECT MARKERS DMS-8600
pumwy 1 r .
0'8 MODULAR GLARE SCREENS FOR HEADL IGHT BARRIER DMS-8610
g
.§=3 NOTES:
800
w§§ 1. Length of Safety Glore screen will be specified elsewhere in the plons. Only pre-quolified products sholl be used. A copy of
858 the Compliont Work Zone Traffic Control Devices List”
OX0 . . -
Pl 2. The cumulative nominal length of the modulor safety glare screen units BARRIER DELINEATION WITH MODULAR GLARE SCREENS CWZTCD) describes pre-qualified products ond their sources
- - shatll equal the length of the individugl sections of temporaory concrete and may be found at the fol lowing web address:
"3 traffic barrier on which they ore instglled so the joint between barrier Y 9
b3 34 sections will not be spanned by any one safety glare screen unit,
* § 3 . N http:/iwww.txdot.gov/ibusiness/resources/producer-list. html
2RE 3. Screen Panel/blades will be designed such thot reflective sheeting conforming
g with Deportmental Material Specificotion DMS-8300, Sign Face Moteriols,
§ § Type B or C Yellow, minimum size of 2 inches by 12 inches con be ottached
te to the edge of the ponel/blade. The sheeting sholl be ottached to one
’88 glore screen panet/blade per section of concrete barrier not to exceed o
8Ce spoacing of 30 feet, Barrier reflectors are not necessary when ponel/blades
_EE are instolled with reflective sheeting as described.
»
P§e 4, Poyment for these devices will be under stotewide Special Specificotion
§5 i "Modulor Glare Screens for Heodlight Boarrier,”
;:3 5. This detoil is only intended to show types of locations where Glare
- Screens would be appropriote. Required signing and other devices sholl
& be os shown elsewhere in the ptons.
* T
335 E T
&8%;. Refer to applicable
yoEm= 8C ond/or TCP
¥ A sheets for approach B
.3"-35 requirements,
o 28] Centeriine \
e
M
= | g
:
(—A—)t—A—-)(—A—)(—A—)(—A—) §= <—A—><—A —n—A —u—A ——n——A—)
19
500° Max. - See Notes 2 & 3 290 See Notes 2 & 3 NOTES:
Ce
3 3 - o — - 3
1. Wnhen two-lone, two woy traffic control must be mointained on one
roadway of @ normally divided highway, opposing traffic shall be
seporoted with either temporary traffic barriers, channelizing
devices, or @ temporgry raised islond throughout the length of
the two way operation. The cbove Typical Application is intended
& N & . N N to show the appropriate opplicotion of chonnelizing devices when
. o . they are used for this purpose. This is not o traffic control
Opposing - Chonnelizing QIDPO’?f',"'Q IPW&'.'"Q — Chonnelizing plan. If this detoil is to be used for other types of roods or
Traffic Devices (See "If’ 1 "L° 1C Devices (See applications, those locations should be stated elsewhere in the
Diviger SR Divider Divider Note 5) plans.
0 Traffic
/\2. Spoce devices according to the Tangent Spacing shown on the Device 5 Operations
Spacing table on BC(9) but not exceeding 100°. I Texas Department of Transportation 50‘2;1,%1:;7‘
3. Every fifth device should be on OTLD except when spaced closer to
VERT ICAL PANELS & OPPOS[NG TRAFF lC LANE DIVIDERS (OTLD) accommodate on intersection. An OTLD should be the first device on
eoch side of intersecting streets or roads. TRAFF lc cm'l‘RoL PLAN
SEPARAT ING TWO_WAY TRAFF !C ON NORMALLY Dlv [ DED HIGHWAYS 4. Locations where surface mount boses with adhesives or self-righting '|'
devices will be required in order to mointoin them in their proper
position should be noted elsewhere in the plons, TYPchL DE AILS
5. Chonnelizing devices are to be verticol ponels, 42" cones or tubular
morkers thot are ot least 36" to!l, Tubulor morkers used to separate
traffic should hove o rubber bose weighing ot leost 30 pounds. wz (TD) = l 7
Tubulor morkers thot aore 42° tall or more sholl hove four bonds of
reflective material as detailed for 42° cones on BC(10). Tubulor markers [rie wztd-17.dgn o TxDOT [cer TxDOT[ow: TxDOT Jexs TxDOT)
less than 42" but at least 36" tall shall hove three bonds of 3" wide ©Tx00T  Februory 1998 conT |sect 08 RIGHEAY
white reflective material spoced 2" cport. Reflective matericl shall REVISIONS 511 8s 00 T-610,etc
F meet DMS-8300, Type A. 4-98 217 - e
- 3_0’ [13 1 couMty SHEET WO,
3z 7-13 WU HARRTS, efc, ]
110 |
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LEGEND
Type 3 Borricade @ ® |Chonnalizing Devices

Truck Mounted
Attenuoator (TMA)

Portoble Chongeable

CW205G-1
48" x 48~

CW205G-1
48" x 48~

Heavy Work Vehicle

(]
CW20SG-1
48" x 48" @ Trailer Mounteo
e

CW20SG-1

£§
5 7|
55
2§ | | 48" x 48~ Flashing Arrow Boord @ Message Sign (PCMS)
"§.;
ggg x sign q: Traffic Flow
-o
2:9.': _ | | Flag [Lo F logger
28 <
';_;Eg _
< 0=
8%% ED I ’ D:;ﬂ:w. Suggeu?d Ho:in\m Minimum
s i pacing o Suggested
252 Posted] Formulo Toper Lengths Chomnelizing SIq’\ L itudinal
EE: | [G 59;“’ % % Devices Sp?::no Isrf"ger8 Sge
l_ p 1 12¢ Oon on a-N
?sg X orreeor rsatlorraet] Tover | Tangent |O18tonce
te | [ 30 2[ 150°] 165'] 180 30" | 60’ | 120" 30"
ﬁb 35 |L- gg 205°| 225° | 245°| 35° 70" | 160 120°
280 20 265°'| 295°'| 320°] 40° 80° | 240’ 155°
“83 | E a5 450°| 495° | 540'| 45 90’ | 320° 1957
§:E . 50 500' [ 550°[ 600’ S0° 100° 400° 240"
s s CW20SG- | ® - 55 550°| 605°] 660°| 55° | 110° | 500° 295’
s C g - I L*WS
3§§ e | | .'@ ——sSee Note 8 A l | 60 600°| 660°| 720°| 60° | 120° | 600° 350°
*§§ CH20SG- 1 CW20-5TR 65 650°| 715' 780’ 65" | 130’ | 700° 410°
By= | | = 48" x 48" ST x cn20-sTL J 70 700°| 770°| 840°| 70’ | 140’ | 800" 475°
§§3§ 75 750°| 825°] 900°] 75° 150’ 900’ 540’
§83 -’ ¥ Conventional Roads Only
38“ | I #*3% Taoper lengths have been rounded off.
- h'é x L=Length of Taoper {FT) WsWidth of Offset(FT) S=Posted Speed(MPH)
ofs < CW20-5TR
8+ | |  — E‘S?%“IE- CW20-5TL
é}g 48" x 48"
> GIo|olo]|
na o
F1-08 e — WORKERS IN BUCKET TRUCKS SHALL NOT
%38 WORK ABOVE OPEN LANES OF TRAFFIC.
3t GHoR. qriose. R
guoy =
— o
;EE:;: NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
2 33 SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATJONARY

GENERAL NOTES

1. The minimum 8ize channelizing device is the 28" cone. 42" Two-piece
conesg, drums, vertical panels or borricades will be regquired when
the device must be |eft unattended ot night.

CW20S6-1
48" x 48"

CW20SG-1
48" x 48" 2. Obstructions or hazords at the work orea shall be cleorly morked

and delineoted ot all times.

3. Floggers ond Flogger Symboi (CW20-7) signs may be required according
to field conditions.

4, vehicles parked in roadway shall be equipped with ot leost two
high intensity rotating, ftashing, oscillating or strobe type lights.

S. High level worning devices (flog trees) moy be used ot corners of
the vehicle. SHE_ET I OF 2

Traffic
6. When work operations ore performed on existing signals, the signals a‘ Operations
Division

moy be placed in flashing red mode when aopproved by the engineer.
If existing signals do not have power, All-Way Stop (R1-1 ond R1-3P) lTexas Department of Transportation Standard

CD 10° min.

+ X | '/2L

signs may be implemented when approved by the engineer.

7. F Sl =T S i ff “B" f
1016 $hould be Ueed 1f Flard conditions Dermil. For Short Durtion TRAFFIC SIGNAL WORK
({1ess thon 1 hour) ony buffer spoce provided will enhance the

sofety of the setup. TYPICAL DETAILS

ol 8. The orrow board at this locotion moy be omitted for Short Durotion
work if the work vehicle hos on orrow board in operation. As on
option, the orrow board moy be ploced at the end of the taper in
the clogsed lone if space is not available at the beginning of the taper. wz (BTS_ l ) - I 3

T
Typicol

Typical

CW20SG-1
48" x 48"

CW20SG-1 9. Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for ; LS + TxDOT [exs TxDOT [ow TwDOT Jo: TX00T
48° x 48 OPERAT IONS lN THE [NTERSECT ION o left lone closure by using a LEFT LANE CLOSED (CW20-5TL) ond adding r(guw, ::,,: 199:@ n:,,,x“:, e :, [ow T .,,Ql,:"x

o SHORT DURATION g:apgr;?‘!. :) z ;:gfg?; :ces on the centerline to protect the work space from T | 5 %1 Ton.ete,

= 2-90 10-99 1413 oISt coumty SHEET WO,

3o 4-99 3-03 HOU HARRIS ete, [
114
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WORK |G20-5S0P Temporary Traffic Borrier CW205G-1
BEGIN G20-5T ZONE [ 36" x 24~ See Note 4 below 487 x 48
- ROAD WORK| qa. o o4~ 0BEY < 4y LV 43
w NEXT X MILES TRAFFIC . WARNING Work Areo l I |I
x et 20-5T7 SIGNS
| 3 ADORISS FlNEs 36" x 36- \
17 e i DOUBLE STATE LAW . :
»g __sun__ |G20-6T \ AN\ | 5 1\ ) 1
§9 TND CW205G-1 § |_comcon 148 x 30° [ =er |R20-SaTP R20-3T I T L AN =1 1 1 L 1
N 48" x 48" £ CW205G-1 o rmsor | 36 x 18" 48" x 42° e
5L ROAD WORK S e < 10° Min. 4° Min. (See Note 7 below) <&
»g 620-2 | —_—
§0§ 36° x 18" | X X X <> : 9
&3 R
§§= WORK AREA l . I l | | I T 1 [ T T T T T T 1 [ [
. ; A
¥ _ 1 i 1 |
L - : y b
£ & e Nl R < [[Telalll SIDEWALK DIVERSION [[Telall]
Qo= — — — — — — —— — — — — — — _ — — —
- e - PR T .
8'3§ Q> MAJOR STREET S N SR > SIDEWALK CLOSED SIBEWALK CLOSED
= SIDEWALK
§§g B NOTES A CLOSED CROSS HERE
&-3 e END 1. Project signing as shomn shall be in place CROSS HER
¢ ||‘0*D WORK whenever signal controct work is in progress, RO-110R R9-9 R9-11al
g 620-5aP G20-2 - . R 24° x 12" 24" x 12" 24- x 12°
e OBEY 0-3aP | WORK BEG) 36" x 18" 2. For closely adjoining projects, odvance signing
;g warnng | 367 x 24°| ZoNE | G2o-ST OAD WORK moy not be required in odvonce of each <4 VA
F13 SIGNS TRAFFIC] 48" x 24~LMext ® Wies intersection, but only in odvance of the | |
'éSa STATE Law | R20-ST_ aue intersections at the project |imits. Actuol \ -
2os 36" x 36°| FINES Qi tocations will be os directed by the Engineer. I8 NEL 140 4
22231 529737 5 Roo-sore |DOUBLE] C20°8T | e 3. A i ' \
oxe " x 42" RZ0- B " ox 30 - . Advonce signs shall be removed when signal
F il 36" x 197 withn (4::?:0364;“ construction cperotions are no longer < Work Areo
- § ! under way, 0s directed by the Engineer.
|9
gg" 4. Warning sign spocing shown is typicol for both >
T38 TYPICAL ADVANCE SIGNAL PROJECT SIGNING directions.
4
- 5. See the Toble on sheet | of 2 for Typicol
"gb FOR LONG TERM ond INTERMEDIATE-TERM STATIONARY WORK OPERATIONS vorning sign 8pacing | I “ | I | | " | |
3% via SIDEWALK DETOUR vie
5251 GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
aéé 1. Signs shall be instalted ond maintained in a stroight ond plumb . All signs shal | be retrorefiective ond constructed of sheeting meeting CW11-2  see Note B
S condition, the requirements of the DMS and color usage table shown on this sheet. 36" x 36 SIDEWALK SIDEWALK CLOSED
°Sé See Note & = R9-110R JUNCT
%8 2. Wooden sign posts shall be painted white, SIGN SUPPORT WEIGHTS d 24 x 12 CLOSED p— gg:l:‘L‘z_
,."? 3. Borricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sondbogs o
0= 0 filled with dry, cohesionless material,
wBof 4. Noils shall NOT be used to ottoch signs to ony support. ) .
i3 2. The sondbogs will be tied shut to keep the sond from spilling ond wir-2
+.Pf 5 All signs shall be instolled in occordonce with the plons or as to mointoin o constont weight. N 36" x 36
~ 0 directed by the Engineer. m N\ See Note 6
o 3. Rock, concrete, iron, steel or other solid objects will not be
&gg* 6. The Contractor shall furnish the sign desi?\ shown in the plong or permitted for use os sign support weights. Cwi6-9P CW16-7PL
goEa in the "Stondard Highway Sign Designs for Texos™ (SHSO), 24" x 12 {} 24" x 12" Work Area < (}
Zgen 4. Sondbogs should weigh o minimum of 35 1bs ond o moximum of 50 Ibs. /
<f---f 7. The Contractor shall furnish sign supports ond substrates listed in 3 e — - m—— o |
g g+ the “Compliont Work Zone Troffic Control Device List" (CWZTCD), 5. S s shol | be made of o durcble moteriol that tears upon | ———— i
g <% installed as per the monufacturer’s recommendations. vehiculor impact. Rubber, such 08 tire inner tubes, shall not be used. _'_'_'_'__'_.'_.'_._L.H
8. Temporary signs thot have domaged or crocked substrates and/or 6. Rubber bollosts designed for chonnel izing devices should not be used ¢
damaged or marred refiective sheeting sholl be replaced os for bollgst on portoble sign supports. ign supports designed ond —_—
directed by the Engineer, llngm:focfurea with rubber baoses moy be used when shown on the CWZTCD S S
ist,
9. loentification markings moy be shown only on the back of the sign Ve
substrate, The maximum height of letters ond/or compony logos used 7. Sondbags shall only be ploced olong or 10id over the base supports =l
for identification shall be 1°. of the traffic control device and shall not be suspended aobove ground I
level or hung with rope, wire, chains or other fostners, SondboQs /6" o | I l | || o | |
10. Damaged wood posts sholl dbe replaced. Splicing wood posts sholl be placed afong the length of the skids to weigh down the <:7
will not be ailowed. sign support.
f JR9-10DBL
8, Sondbags sholl NOT be placed under the skid ond shall not be used to i SIDEWALK CLOSED |1, 7« M
DURATION OF WORK level 8ign supports ploced on slopes. 5 R CROSSWALK CLOSURES
1. Work zone durotions ore defined in Port 6, Section 6G.02 of the USE QTRER SDE CW205G-1
Texas Monuwal on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48°
SIGN MOUNTING HEIGHT == ]S 1gh " ]
1. Sign heiq'nt of Long-term/Intermediote-term warning signs sholl be os UL Chonnel izing Devices PEDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD, «zzza | Type 3 Barricade 1. HWoles, trenches or other hozords shall be odequately protected by covering,
N N A A H delineoting or surrounding the hozord with oronge plastic pedestrion
2. Sign helgnt of S‘g?‘:;"?"';"ms"“"u‘;tgg"""m worning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
2o G u . DEPARTMENTAL MATERIAL SPECIFICATIONS 2. °CROSSWALK CLOSURES™ as detoiled obove will require the Engineer’s approval - 1L £
3. Reguigtory signs shall be mounted ot least 7 feet, but not more thon prior to installation, . a' o m'fg‘
9 feet, obove the paved surface regardiess of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the BC standords sﬂhf’l;’:nl
or CWZTCO 1ist, or when fobricated from gpporoved |ightweight plastic ¢ . n
. Texas Department of Transportation Standard
FLEXEBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of @ plastic drum at or neor the
REMOVING OR COVERING location shown,
e Rl T e R el s 4, For speedg leszmm 45 mph longitudinal mb m;iging devic::*my l:c useg
. i y usi , t i COLOR USAGE SHEETING M insteod of troffic borriers when opproved by ngineer, enuation o
:wt'wgg ge"'?;{;dsg;im'emf covered, unless otherwise SEERIAL blunt ends ond instollation of woter filled devices sholl be as per BCI9) TRAFF I C S I GNAL WORK
Y ’ ORANGE | BACKGROUND TYPE By, OR TYPE C, SHEETING 5 li-;gol;n,muf:‘:’:efc:sr«ec: Ifmwndgl'i\:":.l guidonce. Actual device spocing ond BARR I CADE S AND S l GNS
2. Wnen signs core covered, the motericl used shall be opogue, such . ! Vices 0 ! . 1 devi '
as heov?-.mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING focation must be fieid adjusted to meet actuol conditions.
the entire sign face ond maintain their opaque properties under 6. Wnere pedestrions with visual disebilities normolly use the closed sidewalk
outomobile headiights at night without damoging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrion Borricodes should be used insteod of the Type 3
Burlop, or heavy moteriols such as plywood or aluminum sholl not Borr icades shown,
be used to cover signs. — 7. The width of existing sidewolk shoutd be mointained if proctical. wz (BTS- 2) -1 3
3. Duct tape or other adhesive moteriol shall NOT be offixed to a b P e S IO e T I e L A s, 8. Pavement markings for mid-block Crosswolks shall be poid for under the
sign face. "Compliont Work Zone Traffic Control Devices List™ (CWZTCD) appropriote bid items, R s [ wzbts-13. dgn on Tx00T [cm Tx0OTfow TxDOT Jox TxDOT
. describes pre-qualified products and their sources and moy 9. Wmen crosswolks or other pedestrion focilities ore closed or relocoted, Qumt April 1992 cont [sect 00 HIGHRAY
4, Signs ond onchor stubs sholl be removed ond holes bock filled upon be found at the following web oddress: temporory focilities shall be detectable ond shall include occessibility NEVIRIONS 001 T810.09
oo completion of the work. ) S . feotures consistent with the feotures present in the existing pedestrion 6451 ] 65 h &1¢.
=pr! hitp:/iwww.txdot gov/txdot library/publications/construction.htm I focility. 2-98 10-99 7-13 o151 county SHEET WO,
ac 4-98 3-03 Wou HARRIS otc. 3
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SUMMARY OF LARGE SIGNS
GALVANIZED
STRUCTURAL | DomskS?
N BACKGROUND SIGN SIGN REFLECTIVE | o £q STEEL
gs COLOR | DESIGNAT [ON o DIVENSIONS|  SHEETING ] 24- p1a
- o
[ . {LF}
8 size |G
§08 it o on
ng Oraonge G20-1T e 96" X 48~ | Type B, or Cg 32 A Al A A
2
e
o0
ZN
2t [ ) ! or G e % - x ob*
s onge G20-77 BRAKE 192" X 96" | Type Bg or C 128 Wex18 16 |17 12
-2
g I I
5_'3 §§ l A See Note 6 Below
gst - l
(]
el
28 GI | rerx | work | tw21-11 DEPARTMENTAL MATERIAL SPECIFICATIONS
2. Area—> Area—f+ 48" x 48" LEGEND
Ls (See Note 3) ' (See Note 3) - PLYWOOD SIGN BLANKS DMS-7100
Eab [ A= | Sion ALUMINUM SIGN BLANKS DMS-7110
» .
.?..g'_é ol | Lorge Sign SIGN FACE MATERIALS DMS-8300
g.)_te | | | <:=l Troffic Flow
= E COLOR USAGE SHEETING MATERIAL
gég ORANGE |BACKGROUND TYPE By, OR TYPE Cp
Egg ! l I BLACK |LEGEND & BORDERS NON-REFLECTIVE ACRYLIC FILM
g? I : : GENERAL NOTES
235
523 1. See BC and SMD sheets for additionol sign support details.
°§§ | | | 2. Sign locotions shail be opproved by the Engineer.
géi 3. For projects more than two miles in length, Give Us o BRAKE signs should be
b I I repeoted holfway through the project. The Give Us o Brake {(CW21-1T) moy be
3%3 l used for this purpose.
=
:z'o 4, Work zone speed |imits are sometimes used in conjunction with GIVE
° g l l l US A BRAKE signing. See BC(3) for location and spacing of construction
ggg‘é speed zone signing when required.
3.3-'—’{_.-' I I 5. Give Us o0 8roke (CW21-1T) signs and supports shgll be considered
3 8: l subsidiary to Item 502, "Borricades, Signs and Traffic Handling. "
& xo . A A
- - - — f‘;,?,ff"’;igns i f';',‘,’,ﬁc;igns 6. The 96" X 48" Working For You Give Us A BRAKE (G20-7T) moy use a 1/2" or 5/8"
| l l ptywood substrate or 0.125" gluminum sheeting substrate ond may be supported by two
4" x 6" wood posts with drilled holes for breokoway as per BC(5) and will be

subsidiary to Item 502,

| 0 | {} Working For You 7. The Working For You Give Us A BRAKE (G20-7T) 192" X 96 sign sholl be paid for
Glve Us A under the following specification items:
BRAKE Item 636 - Aluminum Signs
| l [tem 647 - Lorge Roadside Sign Supports and Assemblies.
620-7T Item 416 - Drilled Shaft Foundotions
96" X 48" {(See Note 6)
. (] or 8. All signs sholl be constructed in accordonce with the details found in the “Stondard
¥192° X 96“ Highway Sign Designs for Texas, ™ latest edition. Sign detoils not shown in this monual
(Optional- See Note 7) shal) be shown in the plans or the £ngineer shoill provide o detail to the Contractor
before the sign is monufactured.
DIVIDED HIGHWAY UNDIVIDED HIGHWAY
SIGNS ARE SHOWN FOR ONE DIRECTION OF TRAVEL A Traffic
s Operations

l Texas Department of Transportation Standard

WORK ZONE

% Wnen the optionol 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 ow x0T ok TxDOT Joms TxBOT Jexs Tx001

E}lxl}ol August 1995 coNT | SEET) 208 RIGHEAY
wiw REVESIONS 6451( 85 001 [-610, etc.
E;I :-: :-:g 7-13 Bist COUNTY SHEET NO.
bk . HOU| _— HARR]S etc, 1]

116
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8 Max i mum 000 7 4
g¥3 Pote [ FOUNd- permisaiie _ j’ // ;//j / v SHIPPING PARTS LIST
9 Type . Span Wire h - - 2
w8 T e e T Y921 Type | Lood Ibs.) 8 ’ t A/, // // 7 Poles (Without Traffic Signal Arm)
> = /7 N . « P
EgE 26’ Pole A 36-A 5200 ~ 4000 ,, 7 Y7 \g 7 / ~ / Strain poles with Lumingire Stroin poles without Lumingire
Eé? S0 ole L 36-A 4600 § ,4 /f* RINI P W 7 i Ship eoch pole with the following Ship eoch pole with the following
= ' i 5 '} Ya' Ve'Va” |7 P 4 P haordwore ottaoched: hardware attoched:
o 30° Pole w:m Lum, B 36-A 4400 - '/ '3 / e,/a/ 4 } |;o|e nondnole of base, pole cop, 2 clamp-on e
z-2 30° Pole with 20’ Most Arm C 36-B 5600 o 3000 7 /-J7 T /l — ype simplex and | pipe plug. ! pipe plug.
1 30° Pole with 24° Most Arm ¢ | 3-8 5500 ? A N0 % | %2 P = — - — o pap——
2§= 30° Pole with 28° Most Arm C 36-8 5300 3 ’; 6' 77, 7 PS e " L Description Designotion Quontity Description Designotion uant ity
‘ngg 30° Pole with 32° Mast Arm c 36-B 5100 L 200027 /',’; AP ] TN A 26’ Stroin Pole SP 26 A-80
8. 30° Pole with 36’ Most Arm € | 3681 4900 . A /-///./ dRa \ B 30' strain Pole | SPL 30 B-80 30' Stroin Pole SP 30 B-80
v 7 n 7 ~ £ .
PP 30" Pole with 20" Most Arm & Lum. c | 368 5300 2 ” =T No. [of X ) 34° Strain Pole SPL 34 D-80 34’ Strain Pole SP 34 D-80
gs: 30° Pole with 24’ Mast Arm & Lum. C 36-B 5200 = 1000 <] /l/ Sighal Heads
‘-gg 30° Pole with 28° Mast Arm & Lum. c 36-B 5000 2 =] b e
k- 30° Pole with 32° Mast Arm & Lum. c 36-B 4800 ;pm ] - - Poles {(With Traffic Signal Arm)
§§§ 30° Pole with 36" Mast Arm & Lum. C 36-B 4500 ) ) Stroin poles with Luminoire Stroin poles without Luminaire
- 5 - -
§Cs 34" FPole 2 SSab B600 w Ship each pole with the following Ship eoch pole with the following
K 34" Pole with Lum. D 36-B 5400 Pole hardware attached: hardwore attached:
y §b 5000 Type honohole ot base, pole cop, clamp-on hanghole ot bose, pole cep and
82+ 7 7 // 7717 simplex ond 3 pipe plugs. 3 pipe plugs.
"By '/ ,
5 3 £ . Description Designation Quantity Description Designation Quantity
g2 (@ Numbers on Lood Spon Charts indicate the number of signal heads on 4 2?‘ ‘gf heodh 4 ,’ / Py 7 / i Jonot’
Egg the span. The total spon wire design lood is based on one 5-section = 40009 | N AN 2l/ . Z
S head ond one or more additional 3-section head(s), Design wind ’ P / / N/ /'
%k pressures on cables are assumed as 1.0 Ib/ft. Weight of spon wire 4 / AN 1/ 4 c 30° SPw/TS Arm SPL 30 C-80 30° SPw/TS Arm SP 30 C-80
,,i cables (one per signal head} is ossumed as 0.65 Ib/ft+ which includes 9 17 y 5 2‘ 57 1 7
5& an ol lowance for conductor cables ond miscellaneous hardware. The 4 3 / L3/ 4 .
- 0 effect of the swoy cable on lood distribution is ignored as it is S 3000 Vi . / TV i
vde assumed Yo breck at design wind conditions, When o pole supporis - LRGP OV NN Ny Troffic Signal Arms (For Type C poles)
g 2 spons, the span wire design loads for both spans should be odded K AR .- 3A 31,2 " - -
‘-§§ vectorially to determine the design load for that pole. ¢: ’, ’,‘/ 7 /‘ " - / 3 Type 1 Arm (1 Signal) Type Il Arm (2 Signals) Type II Arm (3 Signals)
or g . L 2000 2 12/ / v 7| 1 .~ . . Ship each Type I Arm with Ship each Type IO Arm with
2% ol Span (See Lood Spon Charts for Maximum) » = L ,'/ 57 ” SX 2 Nominal| Ship each gype 1 Arm with the following haordware the following hardware
Eon K I . a7 {% 1 oA 1 Arm the following hordwore attached: attoched:
'-gE = § 74 = — Length | Ottachea: 1 Bracket Assembly ™, 3 CGB 2 Bracket Assemblies™, 4 €GB
&+ 1 I %¢ Golvonized Steet Z %é “ |~ L~ 2 CCB Connectors, 1 clomp Connectors and 1 clamp Connectors ond | clamp
$°% Spon Wire Cables 1000 et e L = < with bolts and woshers with bolts and washers with bolts ond washers
[~}
14 i = = =
.’.-';7. g § ® span (ft.) ft. Designotion Quantity Designotion Quant ity Designation Quontity
. A @ 20 201-80
§ $ —%¢ Galv. SIGNALS WITH 8-INCH LENS
= @ +| [ \ Signal Steel 24 241-80 241 -80
g o 2l 8 cXgit Head g 28 281-80 28 I -80
5 " L5 s
= 5| © 550 S§ Stroin Pole Signal Head Type Wt. Per Heod|Wind Area @ Lo 320 -80 321 -80
S 5 S ﬁ o . 5-Section, 12 Lens 125 Ibs __ [9.6 sa. ft. 36 36 I -80 36 I -80
wl i i Qvemen 5-Section, 8 Lens 70 lbs 4.8 sq. ft. N Ty
4 ol N - 3 Section, 12° Lens 75 1os 5.64 sq. ff. Anchor Bolt Assemblies (1 per pole) Nu .lntill“?n ATmS —
: 3-Section, 8" Lens 45 Ibs 3.0 sq. ft. Anchor Anchor Ig?;g?g:‘e r:f:y be removed omino eng uant ity
1t Bolt - .
@ Effective projected design wiqd'oreo DicBl?Iefer Length Quantity 8 Arm
{octual oreo times drog coefficient)
STRAIN POLE ELEVATIONS = 46 (26 , ' Y 3 -0
HORIZONTAL SICNALS = ~—~---°-- Sog = 4°-6" (26° or 30° Pole) . Eoch Anchor Boit Assembly consists of the fol lowing:
Sog = 8°-0" (30° or 34’ Pole) 2° 4°'-3 Top and Bottom templates, 4 onchor boits, 8 nuts,
— — — Sog = 11°-6" (34° Pole} B8 flot woshers, ond 4 nut onchor devices
{Type 2) per Stondard Drowing “TS-FD".
Max. Span=170‘ (8" or 12" Lens)@ Pole D Min. Sog = 9'-0°
Mox. Spon = 120° (8" or 12" Lens) () Pole B Min, Sag = 6’ -0 @) see Sheet “DMA-80"
- .. .
%¢” Calvonized Steel SHEET 1 OF 2
Spon Wire Cables @'éﬂadfsp""
. e e ROUND_POLES POLYGONAL POLES Texas Department of Transportation
§ Type Dg Dy [(rhk] H Dg Dy {4}thk H Troffic Qperations DWision
- in, | in, | in. ft. in. in. in. .
f @2": cl‘";‘ . n 0 ; ? o n f1 @Thickness shown TRAFF lc SIGNAL
° . . e SlgeEy A |12.5] 8.9f.239 | 26 |13, 9.0 | .239 | 26 are minimum,
3 Vertical Signol B |:3.5] 9.3].239 | 30 | 14.0 | 9.0 | .239 | 30 thicker moterials SUPPORT STRUCTURES
[ N may be used.
" @5“), Cable is c J15.5]11.3}.239 30 16.0 | 11.0 | .239 30 STRA]N POLE ASSEMBL lES
T - Strain Pole to be snugly D 15.5]10.7 |.239 3 16.0 11,0 .239 34
tightened ofter
Pavement aiT'signol heads (80 MPH WIND ZONE)
Ju = Pol . D. .D. . i
; Crown of Road %o height with Dg ole Base O.D Dy = Pole Top 0.0 H Pole Height SP-SO(I ’ -1 2
AT the span wires.
2 ) 2
; ©1xDOT March 1996 DNt S [ers usv |om o2 Jexe asv
STRA[N POLE ELEVAT ION 5 REVISIONS coMT |sEcT o8 WIGHWAY
. VERTICAL SIGNALS [t 6451 | 85 003 1-610, etc,
E“_‘:’ (Mast orms ore not used with vertical signols) D151 coumty SHEET WO.
ou WOU HARRIS, etc. a5
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,;é Zinc die gosf or y .Fgl)
o3 Alum. or Galv. Metal W' dio J-Bolt & nut
St y or B 1S mon” ofe MATERIALS
0 0-- " dia Hook for set screws. Also see
»2§ hanging wire “Alternate Pole Cap Detail” Round Shafts or ASTM A595 Gr, A, A588, A1008 HSLAS Gr.50 Class 2,
Fa Ye' R Polygonal Shofts@] A1011 HSLAS Gr.50 Closs 2, AS572 Gr.50
Lté oy 4 or A1011 $S 6r.S50
- © . = e T
é»’l N _l /2" dio Bar for Plotes & ASTM A36, A588, or A572 Gr.S50
23 - .. honging wire and —_— . Lo _A>ic br.00
-@ — 0| — Luminaire Arm ~ J-Bolt attachment Connection Bolts | ASTM A325 except where noted
,.":éf 5 See Sheet “"LUM-A" BlJ Pin Bolts — ASTM A325
2;5. { : bire® ASTM A53 Gr.B, A501, C o 5o
] - L -F Gr. A1011 HSLAS-F Gr,
'EEE g°°'.‘ W;Ee:/ Po ELEEQNSE%A". B . A1008 HSLAS-F Gr.50, A10 SLAS-F G
= esign Loa L ASTM A47S, T Wire
g% : Steel Cable Utilities Grode
PE ! = = = pre—
= . . Galvanized steel or stainless steel
ggé l Misc. Hardware or as noted
- . . -
290 | -~ See Sheet ﬁ[ﬁn-a" @ ASTM A572, A100B HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
§§§ | _ %.A":'eg"??gffgr: & or A1011 SS may hove higher yield strengths but shall not
8..3 I Sé:pSheef"l-llJ”?A" ! ;,-of;'ic figﬂ&{ ssm have less elongotion than the grade indicoted.
B ee Shee -80"
.‘:’?" . - \\ hém. Ar.m Lotn @ ASTM A1011 SS Gr.50 shall glsc hove g minimum elongation
' §8 | | -1 8°) Nominal Arm Length - L¢ of 18 percent in 8 inches or 23 percent in 2 inches. Moterial
v . f A thickness in excess of those stipulated under A1011 S$$
“gb : | . will be acceptable providing the moterial meets all other
Z‘Sa ol\_’ e A1011 SS requirements and the requirements of this item.
9 : 0 Eng
§8§ —|— ;rofgic Siqgm agm ~ —}:; ,__ " T“ Tenon
ee Sheet "DMA-80" Bs
33; QETAIL A W ¢ 5 L 1. GENERAL NOTES
SS | o -4 oA g 9 Design conforms to 1994 AASHTO Stondord Specifications for
"g | [+] o s | < | /\ = Structural Supports for Highwoy Signs, Luminaires, and Traffic Signals
-+ : T . ee Detail and Interim Specificotions thereto. egsign Wind Speed egquols mp
e o £ < I See Detail “B" 5 & i ificoti Design Wind S 80 mph
34 Weother Head 2 — € Arm Connector | " | 3| = | ' © plus o 1.3 gust factor. The maximum permissible spon wire design loods
2 (Supplied b A See Sheet "MA-C* . T 2 oo tobuloted are calculated ot a stress load of 1.4 times the basic
6 ofhggs) -~ lyper r . ~|lZzs ollowoble stress. A simultoneous wind on the pole, mast orm, ond
» nt Poie A,B & D | § | (R “9: luminaire is olso included.
DO . . . A O
£ A LU 5 : @ = ol < 4 See standard sheet "DMA-80" for details of ciamp-on traffic signol
E ' | €GB8 Connector °
n..g'f 5 b I 1 - |~ See “ARM COUPLING DETAIL" bl = A arms, sheet "MA-C" for traffic signol orm connection detoils, sheet
ers 2" Dio Threaded = : N “1l N 5w “LUM-A" for luminoire arm ond connection detoils, ond sheet "TS-FD*
§2'6 goz:pl ings ~ Al 2 | hd [" | B o for onchor bolt and foundotion details.
ole . . B M c
2.?.5 s De b4 \ AN _gee Detail “C* 2l 3 Fobrication shal! be in accordonce with [tem 686, "Traffic Signol
~xe O - rown of Roo Pole Asgemblies (Steel)"” ond with etqils, dimensions, and we
o / c f Road i S “ i the detail di i d Id
€GB B, LAY v vz DS v procedures shown herein. Weld references call for preapproved weld
& Connector " YA/ A N NN NI TN N NN, procedures which the Fabricator must obtain prior to fabrication.
4 Pipe Plug e m IR s NYALVANTANG KRN AN GARAAEY Materials, fabrication toleronces, ond shipping practices shall meet
< (Typ.? o LAY LA AR / & the rquiromenfs of this sheet and ftem 686, “Traffic Signal Pole
9: Weather A\\ A\V/\ \ AW\ TABLE OF DIMENSIONS ~A" Assemblies (Steel)”,
a g Heod Foundation ([Arm Length | 24' | 28°| 32°| 36 Unless otherwise noted, all ports shall be galvonized in
o (Supplied See Sheet Arm Type I [ 10" | 11° | 12| 13° accordance with Item 445, “Golvenizing”, ofter fabricofion.
Couplings ~ Pole by others) 7S-FD Arm Type I 16 11°
€ only Deviotion from the details ond dimensions shown herein
reguire submission of shop drawings in occordance with
DE TA]L B N STRUCTURE ASSEMBLY L 1tem 441, "Steel Structures”. Alternate designs are not
~ e — occeptable,
Ya" ——
— - ~ o)
MD-4 Fole q . Anchor | Bolt Bolt Bose R
See Detail D . PR #at! - . 2y Foundotion| “Boit | Hole | circle | Dim.
for Handhote Weld /o x % | Handhole Do + ¢ £e ¥Pe  [piometer|Diameter|Diometer| L x T
. o 4 Frame < g -
Hgndhole cover | € o2
12g min. . 3 : 2" dia threaded e°
| § @eswmin, 2 coupling ~ NPSL : - 8 36-A | e [ o2 | e et x1 e
%" dia bolt ! : Penetration N Threads 2 &
or screw | /c‘.oof[ 3"x © \ " - L J 36-8 2" 2 V" 21" 21" x 2¢
" I.D. S MD-2
Handhole Frame - IZ Hondhole = DETAIL D
" x 2" min
~ ; BASE PLATE PLAN SHEET 2 OF 2
' Ya' oy (V" or 39 pole Texas Department of Transportation
| Trafflc Operotions Divislon
| ® TRAFFIC SIGNAL
MD-3 ot Ya j bose : SUPPORT STRUCTURES
D23 ¢ ase K )
b’ > e ' Piate 3 , A ve STRAIN POLE ASSEMBLIES
t'/;" Dio
L Threaded
_)"‘ —1. SECTION A'A coup”ng ‘80 MPH WIND ZONE)
See Detail E | Dpa J (Pole Coup!ing and P- o (2) -1 2
N o TS S _ARM_COUPLING DETAIL SP-8
DETAIL C B8 Plot ©TxD0T Morch 199 on ws Jews g5 Jow ma Jee vsv
e ——— lose ate 607. Min. pene?raﬂon, except o REVISIONS ooNT |SECT J08 HICHRAY
a2 100% penetration within 6° it 6451 | 85 001 1-610, etc.
= POLE ELEVATION M of circumferential bose welds. S5 GomiT Py
3c 00 WARRIS, etc. %
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T —
¥ A 5000
»i o] Moximum 717 77V - 7T 3 SHIPPING PARTS LIST
Sgn Pole aotuio% Permissible - [+ A, / Y,
%o Type Spon Wire . 737 7% - " " "
Q= T [23 4 A
‘,’.35 STRAIN POLE DESCRIPTION ¥P€ | Loag (ibs.) 3 d 37 e 14/ 17 K / Poles (Without Traffic Signal Arm) - : __
§cL 26 Pole A 36-4 4900 ~ 4000 AR ‘, ,:/ 77 : Strain poles with Luminaire Strain poles without Luminaire
- y 3 - -
‘\g:ég 30 Pole B8 36-A 4300 § L 4'6 / 2] 5‘ P 03/ -2\ Ship eoch pole with the following ahug'eoch gglehwcu,fh the following
e 7 7 .7 ) hordwore attached: ardwore attoched:
s;-: 30° Pole with Lum. B 36-A 4000 : 7 //// | 4 /~ ;/ /7 IT’ole hondnole ot bose, pole cop, 2 Clomp-on nonghole at bose, pole cap and
EE 30° Pole with 20° Most Arm [ 36-8 4400 5 3000p— ¥ ,’ A 7 - V4 ype simplex ond 1 pipe plug. 1 pipe plug.
P DL ’ . . - o B . .
Ges 20" Pole with 24 Most Arm ¢ 36-8 4909 8 / /' d s = ’ N?’ of k— Description Designation Quantity Description Designation Quantity
:§8 30° Pole with 28° Most Arm [ 36-8 3600 . ) f " Signal Heods — e o
S8 30’ Pole with 32’ Most Arm c 36-8 3300 L 2000,,' 7| £ - A 2 rain Pole
o b .
85y 30° Pole with 36 Mast Arm € | 3661 2900 * // ;/ P B 30 Stroin Pole | SPL 30 B-100 30' Strain Pole SP 30 B-100
[+]
€y 30° Pole with 20° Mast Arm & Lum. C | 368 4100 & 7 K 0 34° Stroin Pole SPL 34 D-100 34° Strain Pole SP 34 D-100
*
?g; 30’ Pole with 24’ Mast Arm & Lum. C 36-8B 3800 = 1000 ‘/ ]
29 30" Pole with 28° Mast Arm & Lum, c | 36-8 3400 g g ) © : —
U 30' Pole with 32° Mast Arm & Lum. C 36-8 3000 gpm o - - Poles (With Traffic Signal Arm} : —
g§§ 30° Pole with 36° Most Arm & Lum, c 36-8 2500 @ ) Stroin poles with Luminaire Strain poles without Luminoire
(]
g g 34 Fole 0 3-8 5200 _—SIGNALS w' TH '2- lNcH LENS Ship each pole with the following Ship each pole with the following
§§" 34° Pole with Lum, b 36-8 4900 Pote hordware ottachead: hordwore attached:
' §b Type hondhole ot base, pole cop, c¢lamp-on hondhole at bose, pole cop and
2ES 5000 7 F; / 7 / 7 / 7 7 simplex and 3 pipe plugs. 3 pipe plugs.
¥ 5 3 .
252 - y /’j/ Vi / rinti tanation | Quantity Description Designation | Quontity
5 e A 77/ ] 7. e 4 Description Designa
3‘2 @ Numbers on Lood Spon Chorts indicate the number of signol heads on 0o 14 l/ /4 /7 //
588 the span. The total spon wire degion lood is bosfd og one 5-segfnon < 4000 Vi //J Y.’ d v 4
5 head and cne or more additional 3-section head(a), Design win ’ A2 70 - - .
g§: pressures on cobles are assumed os 1.6 Ib/ft. Weight of spon wire b3 y /,3 /'6,,4’ ‘3,// Lt R4 c 30° SPw/TS Arm SPL 30 C-100 30° SPw/TS Arm SP 30 C-100
3»3 cables (one per signal head) is assumed as 0.65 Ib/ft which includes S 71 7 715747 /, 3 3
.,53 an al lowonce for conductor cobles and miscel laneous horgwore.frhe - 4 '5 . ,5 A2 /] y ,2\
- effect of the swoy cabile on Jood distribution is ignored as it is . . g - -
°-§2 assumed to breck ot design wind conditions, When a pole supports -g 3ooo " /,I s” /7 *27 ~ \ Traffic Signal Arms {(For Type C poles)
§§§ zegeg:"?alTr;ef2032*:;:1%222:\200;3?32 :’ggobg;: f%?spg?gum be odded 3 Vs YA / r A v Type I Arm (1 Signal) Type II Arm (2 Signols) Type IO0 Arm (3 Signols)
Vi ] . L4 L/ '/ / N / i
7 v
"-’&5 [ 2000'/ , /.// 7 A < No. of x o ch Type 1 Arm with Ship each Type @I Arm with Ship each Type I Arm with
N = Ly > N H B ip eo wi : H
"E"’E of Span (See Lood Span Charts for Maximum) ) = P "/ 7 P Signal Heads Noz_';ol the 10! 1owing hordwore ;?:ozﬂ;?""" horc&tsre ;r: o;g; ;?w-no hordonS
T8 - I & 3 o Length attached: | Brocket Assemdbly™, 3 CGB 2 Brocket Assemblies™, 4 CGB
w~Qc 2 7, L7 g
s8¢ 1 % Golvanized Steel a ’ / N 2 CGB Connectors, 1 clamp Connectors ond | clomp Connectors ond 1 clamp
2% Js Yo vanizeq Stee oool_4 <~ with bolts ong woshers with bolts ond washers with bolts and washers
g g Span Wire Cables 1 s 3 S >
« = < = — - —— -
g'-'?'-' t § @ @ Spon (ft.) ft. Designation Quontity Designation Quontity Designotion Quontity
o
- = 20 201-100
g $ —%¢ Galv. SIGNALS WITH 8-INCH LENS
= ® Ty L signal J| Stee! e 24 241-100 241 -100
3 o €| Head Fyoic 8 28 281-100 28 I -100
o a gz g%
o = -
: N %% . Strain Pole Signal Head Type  |Wi. Per Head|Wind Area ¢ g 320 -100 321 -100
S 5-Section, 12" Lens 125 Ibs 9.6 8q. ft. 36 360 -100 36II-100
o~ Pavement - T O = =
salls S-Section, 87 Lens 10 lbs 4.8 sq. 1. Anchor Bolt Assemblies (1 per pole) Lumingire Arms
A 3-Section, 12" Lens 75 1bs 5.64 8q. ft. m— n .
§ Templotes moy be removed Nominol Arm Length Quantity
3-Sec*hon. 8" Lens 45 1bs 3.0 sq. ft. Anchor Anchor for shipment.
Bolt Bolt .
® E‘ffsc'riverp;oigcfgdddesion :_r;r.\d.arsc): Diameter Length Quantity 8 Aem
actual orea times drog coefficien
STRAIN POLE ELEVATIONS 1 %" 3 -10"
--- == =500 = 4'-6" (26" or 30° Pole) Each Anchor Bolt Assembly consists of the following:
HORIZONTAL SIGNALS — 509 = B’ -0 (30° or 34° Pole) 2" 4° -3 Top ond Bottom templotes, 4 anchor bolts, 8 nuts,
Sag = 11°-6" (34° Pole) 8 flot woshers, and 4 nut anchor devices
- a9 = 1 CUC {Type 2) per Stondord Drowing “TS-FD".
Max. Span=130' (8" or 12" Lens)@ Pole D Min, Sog = 9'-0"
Max. Span = 90‘ (8" or 12° Lens)@ Pole B Min., Sog = 6'-0" @ See Sheet "DMA-100"
1 \ ;A.“ Go':yoniczegl Steel ‘ i ® SHEET 1 OF 2
pon Wire Cobles /] Lood Spon
\‘ \— -/’ % Charts do Texas Department of Tronsportation
£ [ l not opply Traffic Gparations Division
o
- L | ® %e coiv. o ROUND POLES POLYGONAL POLES TRAFF [c SIGNAL
= | — Steel Swoy -,y;: Dg Dy [(4)thk| H ?a Dy (4)thk H
% | # L 3;3 Ver ficolssli_qnol : Cable in, | in, in. ft. in, in, in, ft. @Tnickpegs shown SUPPORT STRUCTURES
| w| Exgld Heads ~ 8 Total A |12.5] 8.9].230] 26 [13.0 ] 9,0 | .239 26 are minimum,
: o o 588 ks | ®svay cavie is .2 Thicker moterlals STRAIN POLE ASSEMBLIES
! 3 8 $ - Strain Pole | to be snugly 8 113.519.31.2391 30 : 8.0 1.239 | 30 may be used.
x el €| 550|08 | tigntenea after c |'s.5[11.3].239 | 30 [16.0 | 11.0 [ .239 | 30 (100 MPH WIND ZONE)
g3 I8 3 + all signal heods D 115.5]10.7].239 | 34 | 16.0 | 11.0 | .239 | 34
AV hoi-| g avemen are adjusted O LA L) : :
T TRy VS tne saon wires SP-100(1)-12
N B8 i TN NN A NN N N1 AN N A A I NN NN SR N X N ires. . . .
\ \%Efﬁi‘é,{:\&\\w\\'l\\\\ /N ) 2 YNYNUSYNY lxg\é Ds = Pole Base 0.D. Dy = Pole Top 0.D. H » Pole Height ©“°°L:‘-T,‘§."ﬁ'°"‘ wows  Jcuusy Jowmem o sy
bl COMT | SECT JOB HIGHRAY
STRcIETngE ELExﬁT S b 6451/85] 00! 1-610, etc.
l.l:'l-.:l J% BIST COUNTY SIEET MO,
s (Mast orms are not used with vertical signals) ToU HARRTS, etc. ]
ac - T2T%




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

M '_
L Zinc die caost or B
532 0y élun. or Golv. l;_!e;ol Ye* dia J-Bolt & nut P MATERIALS
.~ 8o ap with min, o
585 %" dio Hook for set screws. Also see Round Shafts or | ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Closs 2,
288 honging wire "Alternate Pole Cap Detail” I A1011 HSLAS Gr.50 Class 2, A572 Gr.50
gi1ng Polygonol Shafts
§t& Yo" R or A1011 SS Cr.50
ts
Lée
g,;; Yo" dia Bor for Ploies(?) ASTM A36, AS588, or A572 Gr.50
S‘:é Luming} A hoggino wire and ! Connection Bolts | ASTM A325 except where noted
= —— Lumingire Arm ~ J-Bott attachment B
ool See Sheet "LUM-A" Pin Bolts ASTM A325
gase B R ASTM A53 Gr.B, A5S01,
.§§ Pipe® A1008 HSLAS-F Gr,50, A1011 HSLAS-F Gr.50
] Span
o3 Wire -~ P ALTE‘;NAT%A ASTM A475, 7 Wire
8oy Ees;jgn OLE C DE IL Steel Coble utiltities Grade
&wa oo | . -
ggg | Misc. Hordwore ggl;gnf;gggosfeel or stoinless steel
L0e E
0o
§:: I Lumingire Arm - @ ASTM AS72, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
%38 | NM—— | — € Arm Connectors & See Sheet “Lum-A“ or A1011 SS may have higher yield strengths but shall not
GXY | Simlexo‘;iggiggg = hove less elongotion than the grade indicated.
3 3 See Sheet “LUM-A" i Traffic Signal Arm )
258 | G Ném. Arm Lgth i See Sheet “DMA-100" 49 ASTM A1011 SS Gr.50 shall also have @ minimum elongotion
v e . ! % T ' of 18 percent in B inches or 23 percent in 2 inches. Moterigl
§§ | | i ’1 Nominal Arm Length - L¢ thickness in excess of those stipuloted under A1011 SS
g" : : A will be occeptable providing the material meets all other
’\EB | = A1011 SS requirements ond the requirements of this item.
F- N
L3 0
314 Troffic si —¢ — | Tomon
38 o g ¢ AL TR R N R B
- L
825 g 5 ' _ GENERAL NOTES
.‘388 : @ 2 A H A é b Design conforms:to 1994 AASHTO Stondard Specifications for
oo | ° o ST /\ + Structural Supports for Highwoy Signs, Luminaires, ond Troffic Signals
-+ ; a c L~ Tr See Detail “B* o 2 and Interim Specificotions thereto. Design Wind Speed equals 100 mph
'g'-ﬂ — € Arm Connector " o= - I v A plus o 1.3 gust foctor. The maximum permissible spon wire design loads
2 Weather Heod A See Sheet "MA-C” ] . 9 - »lg2 tobuloted are calculated ot o stress load of 1.4 times the basic
o (Supp| ied by ; 3 8 5 b -3 allowable stress. A simultoneous wind on the pole, mast orm, and
o e g:’rl\gr:')s-&lnper | § | AR :9: tuminaire is olso included.
T . : . 17
fge 3 per Pole C . gl . @éggegded cg"-'p' ing for gl See standord sheet "DMA-100" for details of clamp-on troffic signal
*-S: £ l z| © i LN oo . B arms, sheet *MA-C* for traffic signal arm connection details, sheet
;.,: 2“ Dia Threoded = | AR f_-" | ~ N See "ARM COUPLING DETAIL L™ @ “LUM-A" for Iuninoirtfa orm and connection details, ond sheet “TS-FD"
-0 Couplings ~ Al 4 w = Y o for anchor bolt and foundation details.
35 T { 1 \ 5
gg§ Pole o (los Co v il sS—s pDetoil *c* w 5 Fabrication sholl be in accordance with Item 686, "Troffic Signal
sxo © g/ LI LLACT) Crown of Road Pole Assemblies (Steel)” and with the details, dimensions, and weld
« cce 3 St TZAY, ARV ANYA . o " procedures shown herein. Weld references coll for preapproved weld
& Connector n a5, \‘ \‘ \‘ \‘ \\ NN NIV NI NN TN Y/ANY/ANWVANY procedures which the Fabricotor must obtain prior to fobrication.
¥ A . e '/ AN AVY ALV ANRVAWT AT AR ARG ATALAET Materials, fabricotion toleronces, and shipping proctices shall meet
< F:.}Dg ':'U° x \ﬁ)\\ nﬂA AN the requirements of this sheet ond Item 686, “Troffic Signal Pole
o ye. . /\\ A\\y/\ \ AW\ TABLE OF DIMENSIONS “A" Assemblies (Steel)”.
s . Head Foundation |Arm Length | 24' | 28° | 32'| 36° Unless otherwise noted, all ports shall be golvonized in
g" D:? Threoge? {Supplied §$g ?Bﬁ“ Arm Type I [ 10° | 10’ [ 12" [ 13 accordance with ltem 445, “Calvanizing, after fobricetion.
ouplings ~ Pole by others) - 4 ’
€ Only Arm Type I o] n Deviotion from the details ond dimensions shown herein
L require submission of shop growings in occordance with
DETAIL B < STRUCTURE ASSEMBLY Item 441, "Steel Structures”. Alternate designs ore not
—_— ~ Ve = acceptable.
N
MD-4 “ Pole / -
9 O] Wall ®\ o Foundation| Anchor [ Bolt Bolt Base R
it 0 (T Ve % ) LN oundation| “goys’ [ pote | Circie| Dim,
C I ¢ g Handhole Dp+'4 oo Type : s H LxT
for Hondhole Weld { Frome 6 x__g Diameter|Diaometer|Diometer]
; ° ‘ o |
Handhole cover | £ .9
129 min, : 85% Min. '°| 2" dia threaded 1 2
| 5 ®Penetra+ion =~ N A coupl ing ~ NPSL ® 8{ & 36-A 1 Y 2" 19" 19" x 1 %"
%" dic bolt . . . < N Threods —— -
or screw | /_‘%Oefl ; X -\ o, 36-8 2" 2V 21" 21" x 2
. Handhole © DE TA IL D it i
Hc;;dho[e Frame - |Z Lo —_—
R %" x 2" min
G - SHEET 2 OF 2
. r’ Texas Department of Transportation
| Traffic Operatlons Division
| ° TRAFFIC SIGNAL
MO-3 ot | bose ; SUPPORT STRUCTURES
Y4 or 3 ose NS .
oo % Aoz STRAIN POLE ASSEMBLIES
| {Fecde ’ 00 MPH WIND ZONE)
L hreaded {1 H
j \ P - - ] SECT]ON A-A Coupling
See Detail E Dg (Pole Coupling ond ARM COUPLING DETAIL SP- 1 oo (2) - ] 2
Seam Weld Details)
DETAIL C L Base Plote - ©11xDOT Morch 1996 oM s Jexi usr owi oa Jexs use
e (8)60% Min. penetration, except . L) ::"s'l :;' o’;'l | ;‘;‘“;'c
e o 100% penetration within 6" s -610, etc.
24 POLE ELEVATION DETAIL E of Giccunterentiol Bose welds. T T T
=1 L e HOU HARRIS, etc. 48
T ' -




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

§%§ Arm ROUND POLES POLYGONAL POLES
»‘S’,i’ Length [ p_ Dis D,, Dy, [1)thk 0, Dis 0, Dy, [Dthk 00?332‘0" SHIPPING PARTS LIST
:‘Eg ft. in. in, in. in, in, in, in, in. in. in, Ship each pole with the following attoched: enlarged hond hole, pole cop, fixed-arm
E*t 20 10.5 7.8 7.1 6.3 179 11.5 8.5 7.7 6.8 179 30-A connection bolts ond washers ond ony odditional hardware listed in the table.
gég 24 11.0 8.3 7.6 6.8 .179 12.0 9.0 8.2 7.3 79 30-A 30 Poles With Lumingire 24’ Poles With ILSN 19° .PO!ES With No
»r 28 11.5 8.8 8.1 1.3 79 | 12,5 9.5 8.7 7.8 | 179 30-A Nominoll  Above hordware plus: One Lumingire ond No [LSN
23 32 | 12.5 9.8 9.1 8.3 | .t19 | 12,0 3.0 8.2 7.3 | .239 30-A Jem | tor two if ILSN ottached) et
- 3 | 120 | 9.3 | 8.6 | 7.8 | .239 | 12.5 9.5 | 8.7 7.8 | .239 | 36-A - S 1 Rand nole. See note above
Y X
(§§ 4 12.0 3.3 8.6 LEL 239 1 13.5 10.5 3.7 8.8 =239 36-A f+ | Designotion Quontity Designation Quant ity Designotion Quant ity
ggv 44 12.5 9.8 9.1 8.3 . 239 14,0 11.0 10.2 9.3 .239 36-A 20 20L-80 205-80 20-80
Boy 48 13.0 | 10.3 9.6 8.8 .239 | 15.0 | 12.0 [ 1.2 | 10.3 . 239 36-A 33 24L-80 245-80 34-80
[ Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 285-80 28-80
?5§ Lengtn [T L, D, D, ok | .. - L, 0, |@ 0, [ tnk a0 32 | 32.-80 325-80 32-80
L &s ft. ft. in. in. in, ft. in. in, in. 'se 36 36L-80 365-80 36-80
L 20 19,1 6.5 3.8 179 1°-9" 19.1 7.0 3.5 L1179 1°-8" 40 40L-80 405-80 40-80
233 24| 231 7.5 | 4.3 | .179 | 1°-10" | 23.1 7.5 | 3.5 | .19 | 1-9" 44 | 44L-80 445-80 44-80
3"% 28 27.1 8.0 4.2 | .179 19-11 | 270 8.0 3.5 | .179 1°-10" 48 48L -80 485-80 48-80
.{_‘,E.- 32 3t.0 9.0 4.7 . 179 2’ -1" 31.0 9.0 3.5 179 2°-0"
' §B 36 35.0 9.5 4.6 179 27 -4" 35.0 10.0 3.5 179 2" 1" Traffic Signal Arms (1 per Pole) Ship eoch orm with the listed equipment attoched
gE; 20 39,0 9.5 4.1 239 2/ -g" 39.0 9.5 3.5 239 23" Type I Arm (1 Signol) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
2 44 43.0 10.0 4.1 .239 2'-11" | 43.0 10.0 3.5 .239 2'-6" Nominol
2.8 A 1 Brocket Assembl i
ggg 48 | 47.0 | 10.5 | 4.1 | .239 | 3'-4" | ar.0 | 11.0 | 3.5 | .239 | 2°-9" Length 1 €68 connector ond 2 €GB Connectors 2o SCEoD Conmantors
gz. g‘a . :o:e ?oseoobo. D, = Arm End 0.0.
9 = Pole Top 0.D. with no Lumingire L, » Shaft Length £t &ignation : s : it ionati +i+
>.§ and no ILSN L'+ Nominal Arm Length Designati Quantity Designation Quantity Designotion Quontity
nb% D24 = Pole Top 0.D. with ILSN 20 | 201-80
w/0out Lumingire - -
o8 0o = Pole Top 0.D. with Luminaire 24 | 241-80 SAEaRO
g..o Di = Arm Bose O.0D. 28 | 261-80 2811-80
,§§ (D Thickness shown ore minimums, thicker materials may be used. 32 32I1-80 32I1I-80
or
3% () D, moy be increased by up to 1“ for polygonal arms. i: 3611-80 :gi-::
c =
:gg \ Nomingl Arm Length - L | 24 241II-80
Gl See "Tenon Detail”
. 48 48TI1-80
§£3 / See “Slip Joint Detail" L : :3
!§§ ' Lumingire Arms (1 per 30’ pole}
SO0 B e e - Nominal Arm Length Quantity
§ \M . 8° Arm
ast arm
< Note: The orm sholl be fabricoted straight with . connection-
3 the unloaded rise measured as shown. See Sheet
w "MA-C" ILSN Arm (Mox. 2 per pole) Ship with clomps, bolts ond washers
e TRAFF Ic SIGNAL ARM Nominal Arm Length Quantity
- Luminaire Arm - 7' Arm
{Fixed Mount} See Sheet “Lum-A"
. S 9’ Arm
- See Sheet"MA-D* f
-Detail A
O30 Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt ossembly consists of the following:
ILSN Arm Connection- Sheet + polt Bol$ Top and Bottom templotes, 4 onchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)® Nom Arm Lgth “MA-D" £ Diameter Length Quantity 8 flot washers, and 4 nut anchor devices (Type 2)
omlos: g Lakion e 1 \(8') Detail | % 1 Vo~ 3 -4q* per Standord Drawing “TS-FD".
Bor C 2 - T
s ol Brasrer A ; 0"‘ Rt A [ Se?sagﬁe* o 1 % Sasll0 Templates may be removed for shipment,
S o Assembly—_ [ Assemd PR il
v s U — | 3
T £
HR A SHEET 1 OF 2
w3 ; i €l o]
e ® Eggeggﬁﬁegi’g,?' ing for Traffic Signol Arm el 2§ 2l §
=4 1 See "ARM COUPLING DETAILS" See Sheet "MA-DT = =1 3 = Texas Department of Transportation
§ 3 Sheet 2 of 2 Detoil O,E or F § 2 . P, Troffic Operations Division
s . ¢ N
°le TABLE OF DIMENSIONS -A°® | ol %l wl |al TRAFF IC SIGNAL
< + g 0 . v ¥ v ! 2~ !
2|5 [Arm Length [ 24" [ 28" [ 32" [ 36 | 40" [ 44" [ 48 1l w8 SUPPORT STRUCTURES
c|y |Arm Type IT | 10° | 11" | V2 13 P e
S e Fimmria svm ava mra P RNV SINGLE MAST ARM ASSEMBLY
o [
N see sneet A\ 1o, /] 2 ' (80 MPH WIND ZONE)
~
A ' SMA-80(1)-12
¢ ©Tx00T August 1995 oME S lcu J5Y ilmur ]ua Jsv
Foundaotion ) § {5 REVISIONS cont [sect 308 WIGHSAY
eeger See Sheet bhad 6451 85 001 1-610, etc.
g§ _STRUCTURE ASSEMBLY “TS-FD" — '::l”t oISk COUNTY 9;&3 NO,
Su HOY HARRIS, etc 49
T2ZA|
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e 8
6%°
52
o0
re§ o O T VIBRATION WARNING
gt Most Arms of SMA ond DMA structures and clomp-on Arms of LMA structures of opproximately 40 f+
'-258. R or longer are subject to harmonic vertical vibrotions in light wind conditions due to the aeroelostic
§“.- 6 -0 (Min} ~ J1°-0° {Max) Min Lap choracteristics of o few of the myriods of possible combinotions of the foltlowing: signol numbers,
ot ) ,) equols 1.5 weights ond positions; existence/solidity of backplates; presence of additional ottochments to the
z-3 9~ '[“'l'l)'es female arm, such os signs ond comeras; arm-wind orientotion; ond arm-pole stiffness.
=0 | o« U
'o--g: 2" Sch Such vibrations may couse fotigue damage to the structure ond may lead to galloping in moderote
2 z — 40 pipe wind conditions which may further damoge the structure and alarm the public., Tests hove indicated
,§E g o End Piate %* thick min. that when wind is biowing toward the back side of signal heads having un-vented backplotes ottached
.‘_’:u - 6" / shope t0 motch orm the probobility of unocceptable harmonic vibrotion and/or galloping is rather high.
b - -
8 4 _sZ‘ Dichnolessond If bockpiotes are not required for improved visibilit i i
. . - 8% p; I y they should not be applied to the signol
&EE Note: A slip joint is Lo weDl:jan?.nafh;oAionie%%”. : /—Q_ Arm heads or, if they must be opplied, they should be vented as a first ond inexpensive measure to
85: ggfmézgugllgozg: orms Broles ticokor TerRraiing I: o e Bt b mitigote vibrations.
=55 i e .
"33 length. The slip joint 53;'3;;,i§?2g";n"g'm"°g$gmce 2.375" The troffic signal mast arms shalt be visually inspected in 5 to 20 mph wind conditions ofter
§ L shall be made in the with Item 445, "Galvanizing” MA-3 instatlation of signal heads ond any ottachments, including any required backpotes., If vertical
§§§ shop, but may be match ' iy movements with a total excursion (maximum upward excursion tc moximum downword excursion) of more
E1-14 maorked and shipped ¥e than approximotety 8" are observed ot the orm tip, 0 domping piote shall be fitted to the arm.
o 5 disossembled. See “"Domping Plote Mounting Details" on stondord sheet, MA-DPD-10,
Q -8
oL . - - -
© 0o~ This visual inspection shall be repeated after eoch modificotion of the structure that could
:->8 —.—-——SL lP JOINT DETAIL ____...._TENON DE TAIL offect its ocercelastic response, Excessive vibrotions shall not be allowed to continue for more
sgn- thon two doys.
hgb
Z‘gg
§2§
8x%
5%
o8e GENERAL NOTES:
- Design conforms to 1994 AASHTO Standard Specifications for
2 Structurol Supports for Highway Signs, Lumingires, ond Troffic Signals
Heg ond Interim Specificotions thereto. Design Wind Speed equals 80 mph
::' plus a 1.3 gust factor.
—pa
£ga Stoinless steel bands (or Cobles} Poles are designed to support one 8°-0" lumingire arm, one 9’ -0
,é'& ond cast bracket as in "Astro-8roc”, internal |y |ighted street nome sign ond one troffic signal orm with a
QE+ "Sky Bracket™ or “Easy Brocket” with length as tabuloted, The specified luminaire load opplied ot the end
§_g; 1 Y2* Dio Threaded Coupiing. of the Iuminoire arm equals 60 Ibs vertical dead lood pius the
horizontol wind lood on on effective projected area of 1.6 s8q ft. The
235 specified internolly |lighted street nome sign load applied 4.5 ft from
51 BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs verticgl dead 100d plus
e e— horizontol wind iocod on on effective projected oreo of 11.5 sq ft.
= The specified signal load applied at the end of the traffic signal arm
g equals 180 Ibs vertical dead load plus the horizontol wind load on an
= effective projected area of 32.4 sq f+ (actugl areo times drag
2 coefficient),
W
Y See Stondord Sheet “MA-D" for pole detqils, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally lighted

street name sign arm connection details, “"LUM-A" for luminaire arm
and connection details, "SNS" for internolly |ighted street name
sign details, ond "TS-FD" for anchor bolt and foundation details.
See “MA-C" for moterial specifications,

Fabricotion shall be in occordance with ltem 686, "Traffic Signal
Pole Assemblies (Steel)” and with the details, dimensions, ond weld
procedures shown herein, Weld references call for preapproved weld
Second longitudinol procedures which the Fabricotor must obtain prior to fabricotion.
Seom Weld ?s Materials, fabrication toleronces, and shipping proctices shall meet
permitted for the requirements of this sheet ond Item 686, "Traffic Signal Pole
polygonal orms if Assemblies (Steel)”.
D, exceeds 10"

Unless otherwise noted, oll ports shall be galvanized in
accordance with [tem 445, “Golvonizing”, aofter fabrication.

Deviation from the detoils and dimensions shown herein
require submission of shop drowings in occordonce with
Item 441, “Steel Structures”. Alternote designs are not

il f_ occeptable.
£ SHEET 2 OF 2

MA-1 ;_" w e
@ “ : ‘I!rln‘llfzegc'lgd
Longitudinal Seam Weld must be Ya Coupling rrexas Department of Tronsportation

oriented within the lower 90° Traoffic Operations Divislon

of the signol arm, TRAFF IC SIGNAL

ARM WELD DETAIL ARM_COUPL ING DETAILS SUPPORT STRUCTURES
@602 Min, penetrotion SINGLE MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base weids. SMA'BO(Z’ '12

© 1x001 August 1935 =y Jem ssy Jow s Jexs asv
. REVISIONS cont | SECT J08 WIGHIFAY
oo [OTT] 6451 | 85 001 {-610, 8fc,
o _,| ISy COMTY SHEET O,
o
w HOU lesle'c. 50

T228] -
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L] —
8 Arm ROUND POLES POLYGONAL POLES .
&2 3 ]
‘gg Length 0, L8 D,, Dy, @fhk D, D 0, Dy @ﬂ-.k Fou?ggzuon SHIPPING PARTS LIST
: ft. in. in. in. in. in. in. in. in. in. in. Ship each pole with the following attached: enlorged hand hole, pole cap, fixed-orm
~s-§§ 20 12.0 9.3 8.6 7.8 239 12.5 9.5 8.7 7.8 239 36-A connection bolts and washers and any additionol hardwore listed in the tobte.
£ 5 5 ) 5 . 5
gég 24 12.0 9.3 8.6 7.8 .239 13.0 10,0 9.2 8.3 . 239 36-A 30° Poles With Luminaire 24’ Poles With ILSN 19"Po!es With No
P 26 | 12.0 9.3 8.6 7.8 | .239 | 13.5 | 10.5 9.7 8.8 | .239 36-A Nominal Above hordware plus: One Above hordwore Lumingire and No [LSN
273 32 [ 13.0 | 10.3 | 9.6 | 8.8 | .239 | 14.0 | 11.0 | 10.2 | 9.3 | .239 | 36-a |Langen| tor two if ILSN ottached) plus one smol | 5 te ob
B8 36 | 13.5 | 10.8 | 10.1 | 9.3 | .239 | 15.0 | 12.0 | 1.2 | 10.3 | .239 | 36-A it s O I A hond hole e
Qe
<§u 40 14.0 1.3 10.6 9.8 239 16.0 13.0 12.2 1.3 .239 36-B f4 Designotion Quantity Designation Quantity Designation Quontity
§§§ 44 14,5 11,8 1.1 10. 3 . 239 16.5 13,5 12.7 11,8 .239 36-B 20 20L-100 205-100 20-100
~
883 24 24L-100 245-100 24-100
(i Arm ROUND _ARMS POLYGONAL ARMS 28 28L-100 28S-100 28-100
§§§ Length | L, D, D, [1)thk - L, 0, [@P: (O thk | oie 32 32L-100 325-100 32-100
Eo\'.' ft. ft. in. in. in. ft. in, in, in. 36 36L-100 365-100 36-100
& . 20 19.1 8.0 5.3 .179 1°-8" 19,1 8.0 3.5 179 -7 40 40L-100 40S-100 40-100
238 24 23.1 9.0 5.8 | .179 1°-9" | 23.1 9.0 3.5 | .179 1 -8" a4 44L-100 445-100 44-100
g'_.g 28 27.1 9.5 5.7 79 1’-10" 27.1 10.0 3.5 179 1°-9”
3] 32 31.0 9.5 5.2 .239 17-11" 31.0 9.5 3.5 . 239 1"-10"
i'gs 36 35.0 10.0 5.1 239 2 -0" 35.0 10.0 3.5 239 T 11~ Traffic Signal Arms (1 per pole) Ship eoch arm with the Iisted equipment attached
23+ 40 et NG Type I Arm (1 Signol) Type IT Arm (2 Signals) Type IIT Arm (3 Signals)
"gb 39.0 10.5 5.1 . 239 2°-3 39.0 11.0 3.5 .239 2" -1
44 43.0 1. . . *-8" . 5 . . ‘-3 Nomina)
2 e 0 5 239 2°'-8 43.0 11.5 4.0 239 2'-3 rosd \ ccB connector | Brocket Assembly 2 Brocket Assemblies
§§§ De = Pole Base O.D. D, = Arm End O.D. L ond 2 CGB Connectors and 3 CGB Connectors
32‘ Dig = Pole Top 0.D. with no Luminaire L, = Shaft Length
§,‘t. Das = 32‘.’9"?0;L3f‘0_ with ILSN L = Nominal Arm Length ft Designotion Quant ity Designotion Quontity Designotion Quontity
0Bt Duo « BroUt Luminaire 20 | 201-100
-0 30 = Pote Top 0.0. with Lumingire
vde D1 = Arm Base 0.D. 24 241-100 24IT-100
g.-o (1) Thickness shown are minimums, thicker materiols moy be used. 28 281-100 28TT-100
"gg (@) D, may be increased by up to 1" for polygonal arms 32 e Szt 109
ond 2 v polvee ) 36 3611-100 36I11-100
o 40 401TE-100
:gg L Nominal Arm Length - L | 24 44TTT-100
ok« See "Tenon Detail”
8% SN . s e ¢
s-° See "Slip Joint Detail &
8§§ /— Lumingire Arms (1 per 30’ pole)
el A —— e Nomino! Arm Length Quontity
& B’ Arm
- ] \Mosf arm
= Note: The orm sholl be fobricated stroight with connection-
o the unlcoded rise measured os shown, See Sheet
(4] "MA-C" ILSN Arm {(Max. 2 per pole) Ship with clamps, bolts and woshers
e TRAFFIC SIGNAL ARM Nominal Arm Length Quant ity
= Luminoire Arm - 7 Arm
F ixed Mount} See Sheet “Lum-A“
L ) 9’ Arm
See Sheet"MA-0"
-Detail A
D3g Anchor Boilt Assemblies () per pole)
See o Anchor Anchor Eoch anchor bolt ossembly consists of the following:
[LSN Arm Connection- Sheet ,_ .B°” Bolt Top ond Bottom templates, 4 onchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth “MA-D" £ Digmeter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
Nominal Arm Length - L _\(8" Detai | '3‘ 1Y 3 -4" Lt AL U SRR
BorcC Z
A A See Sheet ! 1 %" 3 -10" Templates may be removed for shipment.
37 -g<| Bracket Bracket SNS” i g! 2" 2 -3 y
Assembly i
m— c
oess B o o3 B s co s === 7| |3
e e FE |
O §| K SHEET 1 OF 2
w Thr i - —llsl s
°[® ®ccaeggﬁﬂe§$§,? ing for troffic signat arm || | 3| of €| 8| §
=2 See "ARM COUPLING DETAILS* See Sheet "MA-D L gl 2l 2 . Texas Department of Transportation
§ ] Sheet 2 of 2 Detoit O,E or F T § 5| 2 p Trafflc Operations DNIslon
s K
2l TABLE OF DIMENSIONS =A~ 1 2 ;:, o TRAFF IC SIGNAL
o |5 [Arm Length | 24° | 28" | 32" | 36" | 40" | 44° | 48" l o Bl ° SUPPORT STRUCTURES
&l Arm Type IT 10 | 117 |12 13 P . - Z
3 § [arm Type LT o [z [ {1z . P! SINGLE MAST ARM ASSEMBLY
o .
o see sneet A\ il 7| 2 (100 MPH WIND ZONE)
= Crown of Road MA-D 2 e A, 1Y I
NN SMA-100(1)-12
o © 107 August 1995 He s oo asy Jomuwe  Jeer asr
Foundat ion e REVISIONS cont [secr 108 HIGHmAY
heet - .
. STRUCTURE ASSEMBLY 3¢ i e
::‘l 3 DIST COUNTY SHEET MO.
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

DISCLAIMER:

DATE:
FILE:

Second longifudinol
Seom Weld is
permitted for
polygonal arms if
Dy exceeds 10"

@

Longitudinal Seom Weld must be

24§
f?
5 8L
Z'§§ . 179" thickness
§ ¢ is permissible
%:‘?8 for Tip Section
e P . Min Lap “ Sch
ors . 67-0"(Min)  11°-0" (Max} equols 1.5 io g?pe
..“.)g 4 e times femole
os I'—‘ I.D. End Plate %" thick min
2§8 shape to match arm
83¢ o— . ).
+LO — . ——
ggg Note: A‘slip joint is 4 - ¥4 Dio holes and
ow pefmuss-ble for arms 1- * Dia galv A307 bolt.
Sg_ 40’ ond greoter in Tack weld nut to threod
Tad length. The slip joint projection after moking
533 shal | be made in the joint. Repoir domaged
- shop, but moy be match galvonizing in occordance
228 marked ond shipped disossembled. with [tem 445, “Galvanizing“.
b
XL
2e= SLIP JOINT DETAIL TENON DETAIL
R _—— -
*23
2 [}
ns‘_
1343
I
b3
- O
gée
- T
3
o=
0 e
-0n
fgn Stoinless steel bands {or Coables)
..S'E ond cost brocket as in “Astro-Brac*,
OB+ "Sky Bracket” or "Easy Bracket” with
g2y 1 '/ Dia Threoded Coupling.
3
26
2 BRACKET ASSEMBLY

Threoded
Coupling

oriented within the lower 90°

of the signol arm,

ARM WELD DETAIL

(@60% Min, penetration
100X pemetration within
6" of circumferential
base welds.

ARM COUPLING DETAILS

VIBRATION WARNING

Most Arms of SMA ond DMA structures and clomp-on Arms of LMA structures of approximaotely 40 ft
or longer are subject to harmonic verticol vibrotions in light wind conditions due to the aercelastic
characteristics of o few of the myriods of possible combinations of the following: signal numbers,
weights ond positions; existence/solidity of bockplotes; presence of additionol otftochments to the
arm, such as signs and comeros; arm-wind orientotion; ond oarm-pole stiffness.

Such vibrations may couse fotiQue domage to the structure ond may leod to galloping in moderote
wind conditions which may further damage the structure and alarm the public. Tests hove indicated
that when wind is blowing toword the back side of signal heads having un-vented bockplates attoched
the probobility of unocceptable harmonic vibration and/or galloping is rother high.

1f backplates are not required for improved visibility they should not be opplied to the signal
heads or, if they must be opplied, they should be vented as a first ond inexpensive meosure to
mitigote vibrotions,

The traffic signol most arms shall be visually inspected in 5 to 20 mph wind conditions ofter
instollation of signal heads ond any attachments, including any required boackpates. If verticol
movements with o total excursion {(moximum upward excurs$ion to moximum downword excursion) of more
than approximately 8" ore observed ot the arm tip, o domping plote shall be fitted to the arm.
See "Damping Plate Mounting Details” on stondard sheet, MA-DPD-10,

inspection sholl be repeoted after each modification of the structure thot could

This visual
Excessive vibrotions sholl not be allowed to continue for more

offect its ageroelgstic response.
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondard Specificotions for
Structural Supports for Highwoy Signs, Luminaires, and Traffic Signols
ong [nterim Specifications thereto. Design Wind Speed equals 100 mph
plus o 1.3 gust factor.

Poles ore designed to support one 8'-0" Iumingire orm, one 9'-0"
internolly lighted street name sign ond one troffic signal aorm with a
length as tabuloted. The specified luminaire load applied at the end
of the luminaire orm equals 60 Ibs vertical dead load plus the
horizontal wind load on on effective projected orea of 1,6 sq ft. The
specified internally lighted street name sign load applied 4.5 ft from
the centerline of the pole equals 85 Ibs vertical deod load plus
horizontal wind load on an effective projected orea of 11,5 sq ft.

The specified signal lood applied at the end of the traffic signal orm
equols 180 Ibs vertical deqd load plus the horizontol wind load on an
effective projected area of 32.4 sq ft+ (octuol orea times drag
coefficient}.

See Stondard Sheet “MA-D“ for pole details, "MA-C" for traffic
signol orm connection details, “"MA-C (ILSN)" for internally I|ighted
street nome sign orm connection detgiis, “LUM-A" for Iluminaire orm and
connection detgils, "SNS“ for internally lighted street nome sign
detoils, ond “TS-FD" for anchor bolt ond foundation detaiis. See
"MA-C* for moterial specifications.

Fabricotion shall be in occordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)” and with the details, dimensions, ond weld
procedures shown herein, Weld references caoll for preapproved weld
procedures which the Fobricator must obtain prior to fabricotion,
Materiols, fabrication tolerances, ond shipping proctices shall meet
the requirements of this sheet and [tem 686, "Troffic Signol Pole
Assemblies (Steel}”,

Unless otherwise noted, all parts shall be galvonized in
occordance with [tem 445, “Galvanizing”, ofter fabrication.

Deviotion from the details and dimensions shown herein

require submission of shop drawings in occordance with
Item 441, “Steel Structures”. Alternate designs cre not

occeptable.
SHEET 2 OF 2

Texas Department of Transporiation
Troftic Operations Divislon

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
SMA-100(2)-12

© 12001 August 1995 onr WS Jexs ssv Jom s [xe asv
ATVISIONS cont |srey 100 HIGHUAY
i e51{8s] oot [-610, ete.
oist coumTr SHEET WO,
HOY HARRIS etc, 22
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

r
S

15
58%
kot 33
§T&
s8e | Nominal Arm Length - L o Nominal Arm Length - L¢
L See "Tenon Detail” [ ¢ Pole
o+= - -
=3 See "Slip Joint Detail” 20" See Sheet "MA-D" ff See “Tenon Detail”
28 /- ol Detail D or E T™\90*
YT v .
<§§ Rise :
® 22"
1]
i e
Ses
;o: Mast arm
= connection-
-5 . R . See Sheet te: The arm shall fabricat
Lug Note: The orm sholl be fabricoted stroight with "MA-C" Note ,;fhoo zg'oor gﬁea%r'sgd?gs
f:: the unload rise measured as shown. within 8’ of the bose 80 as
K. . , ) to produce the unlooded rise
.?.§§ Min. Radius = 20 meosured 0s Shown.
8.8
'!;; GENERAL NOTES
L3 -
- : ]
g FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM Design conforms 10 1994 AASHTO Stondord Speal t1ot fons
gb for Structural Supports for Highwoy Signs, Luminaires, and
2%e Troffic Signals ond Interim Specificotions thereto. Design
8'8' Wind Speed equals 80 mph plus a 1.3 gust foctor. Designs
?83 are based on en arm included angle of 90 degrees or more.
BR-. Angles of less than approximately 75 degrees will require o
§ w special design.
o§§ Poles ore designed to support one 8°-0" luminoire arm,
"b two 9°'-0" internalily lighted street name signs and two
peg troffic signal arms with length combinations as tabuioted.
] The specified luminaire lood applied at the end of luminaire
g arm equals 60 Ibs vertical dead load plus the horizontal
P wind toad on on effective projected areo of 1.6 8q ft. The
specified internally iighted street nome sign applied 4’ -6"
g Luminaire Arm - ¥ H
o See Sheet “Lum-A" from the centerline of the pole equals 85 ibs verticol dead
fge s St R LU load plus the horizontal wind lood on on effective projected
-§: See SheetMA-D” areo of 11.5 8q ft. The specified signol toad opplied ot
CARS Detain A the end of the traffic signol arm equals 180 Ibs verticol
82% deod load plus the horizontal wind lood on an effective
:38 projected oreo of 32.4 s8q ft (actual area times drag
2:2 u coefficient:.
xw { Os0 See
f R YT . N " See Stondord Sheet "MA-D" for pole details, "MA-C" for
& ILSN Arm Connection - See Sheet "MA-C (ILSN) Nom Arm Lgth ‘W §::?s_ g ILSN Arm Connection - See Sheet “"MA-C (ILSN) traffic signal arm connection details, "MA-C '(ILSN) < far
¥ Nominal Arm Length - L 8") i Detait i Nominal Arm Length - L. internally lighted street nome sign arm connection detoils,
- Bor C z Traffic Sionol Arm "LUM-A" for luminoire arm ond connection detqils, “SNS"
o A A See Sheet ———— 2 Sea Above 82,0“ for internolly lighted street nome Sign details, and “TS-FD"
b 3+ -0°| Brocket 3+ .0+ Brocket «.gq TSNS® £ - e Brocket |3'-0° for anchor bolt and foundation details. See "MA-C" for
o Assembly = ASM'?—\I-—-‘ El Paso St y =, moterial specificotions.
— = — — ] o
Cﬂ I ¢ © 6 W P, O € § 5 SR —F - 3 N Fobricotion shall be in accordance with Item 686, "Traoffic Signal
. 5 | = Pole Assemblies (Steel)” and with the detoils, dimensions, ond weld
0 ; ~ iraffic Signal Arm | 5 FAER 5 procedures shown herein. Weld references call for preapproved weld
° |8 2 £l S bl procedures which the Fabricotor must obtain prior to fobricotion,
25 1 4= § B § Lot iR: Moterials, fabricotion tolerances, and shipping practices shall meet
&2 See Sheet "MA-D" | X 2 a |9l t"y'-'geh;:gl ~| 2 the rquirerngnfs of this sheet ond Item 686, "Troffic Signal Pole
é 8 Detoil D,E or F T =i %]« s g} K] Assemblies {(Steel)”.
0 w <o £
° ;_ E § g -a n § I 2 ; Unless otherwise noted, all parts shall be galvenized in
o |£ | 5 ~ " | TIE accordance with Item 445, “Galvonizing“, ofter fabrication.
- e 3 ' IR
c|8 = g i . Tla Deviotion from the detoils ond dimensions shown herein
K] P4 @ Zz c| % A . .
3|® i |H | 03 | 5|® require submission of shop drowings in accordance with
©|§ V| - oS Item 441, “Steel Structures”. Alternote designs ore not
wl” : . o acceptable,
n _/ Dg’/| & P
Crown of Road See Sheet “MA-D" A LA Crown of Rood =
) e S
x \

ANYANAWANY ANAY AN ' i & (s
Fomndation )N/ \ /)\\\y/klfomdofion SHEET 1 OF 3
See Sheet §ee Shgei
“TS-FD" T5-F0 Texas Department of Transportation

Troftic Operations Divislon

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFF IC SIGNAL
@Threoded Coupling for {Showing clomp mount orm} SUPPORT STRUC TURES

CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3 (80 MPH WIND ZONE)

(Showing fixed mount arm)

TABLE OF DIMENSIONS “A°

Arm_ Length 24° | 28° | 32 36° | 40° 44’ DMA-BO ( I ) - l 2

Arm Type O 10° 1" [12* 13

Arm Type LII 10° 1" 12 12° ©71x00T August 1995 O WS Jexr s Jom us Jexs asv

. REVISIONS CONT [sECT 408 MIGHIAY

. 1z 6451 | 85 001 1-610, etc.
E 3 DIsT CouMTY SHEET NO.
ac woy HARRIS, etc. 53
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

DISCLAIMER:

DATE:
F !LE:

Second longitudinol Seom Weld
is permitted for polygonal
arms if D, exceeds 10"

AL 8

§%>
N1

0 O

»2E . 179" thickness is permissible
g..,_ for Tip Section

&
sde e “.pe Min. Lop
§:§ ~6’-0"(Min) ~ 11°-0" (Max) equals 1.5
or= 7 . times femole
=23 1.0.

et
as ::3
YT -
:§ ._ .. 2" S?h
Se 40 pipe End Plate %" thick min,
L0 Note: A slip joint is 4 -¥a" dia. holes and 1-%" dia. \ 6" shape to motch orm
8oy permissible for arms golv A307 bolt. Tack weld r—*'
L 40’ and greater in nut to thread projection . o € Arm
28* length. The slip joint after making joint. L ]
.-53 shal | be made in the Repoir damoged golvonizing in qu e S
\-8. shop, but may be match accordance with [tem 445, o
gat marked and shipped Golvanizing®.
9?20 disossembled. MA-3
w XL
g8 *

x
gé; SLIP JOINT DETAIL TENON DETAIL
3N -
o-gb
)

SA-
it

£2~

3»§
5%
82

=0
i
3
23%
£oe0 Stainless steel bonds (or Cables)
~§'E ond cost bracket os in "Astro-8rac”,

OE+ "Sky Brocket“ or “Easy Bracket® with

e 1 5" Dio Threaded Coupling.
228
L BRACKET ASSEMBLY

MA-1
Ltongitudinal Seam Weld must be
oriented within the lower 90° MA-2
of the signal arm. Va Eg;;??:g

ARM WELD DETAIL

()60% Min. penetrotion
100% pemetration within
6" of circumferential

ARM COUPLING DETAILS

VIBRATION WARNING

Mast Arms of SMA and DMA structures and clamp-on Arms of
LMA structures of opproximately 40 ft or longer are subject to
hormonic vertical vibrations in tight wind conditions due to the
oeroelostic chorocteristics of a few of the myriads of possible
combinotions of the following: signal numbers, weights ond
positions; existencessolidity of bockplotes; presence of
additionol attochments to the orm, such 08 signs ond comeras;
arm-wind orientation; and orm-pole stiffness.

Such vibrotions may couse fatigue damage to the structure and
moy leod to Qolloping in moderate wind conditions which may
further damage the structure ond alorm the public. Tests hove
indicoted thot when wind is blowing toword the back side of
signol heads having un-vented backplates ottoched the
probobi |l ity of unacceptable hormonic vibration and/or
golloping is rother high.

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 g first and inexpensive
measure to mitigote vibrations.

The traffic signal most orms sholtl be visuolly inspected in
5 to 20 mph wind conditions after installation of signal heads
and ony attachments, 3nc|uain9 any required backpates. If verticol
movements with a total excursion {maximum upward excursion to
moximum downward excursion) of more thon gpproximately B8“
are observed ot the orm tip, o damping plate sholl be fitted to
the orm. See "Damping Plate Mounting Details” on stondard
sheet, MA-DOPD-10.

This visual inspection shall be repeated after each modification
of the structure that could offect its geroelostic response.
Excessive vibrations shall not be gl lowed to continue for more
than two days.

SHEET 2 OF 3

Texas Deporiment of Transporiation
Trofflc Operations Diviston

TRAFFIC SIGNAL
SUPPORT STRUCTURES

DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

bose welds.
DMA-80 (2)-12
© Tx00T August 1995 ONe S Jear sy Jom s Jons vsv
REVISIONS conT [sect 08 HICIwAT
i €459 | 85 004 t-6190, ste.
DIST COUNTY SHEET NO.
HoU HARRIS, @tC. 54




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

) &
] ARMS ROUND POLES POLYGONAL POLES I
®2 v
553 SHIPPING PARTS LIST LF Lc Dp Dis Dza D [PDtnk Dp Dis Das Dio  [()thk FWT"::;'C'"
:0'- Ship eoch pole with the following ottoched: enlorged hond hole, pole cop, fixed arm connection ft. ft. in, in, in, in. in, in, in. in, in, in.
48-§§ bolts ond washers and any additional hordwaore listed in the table. 20 20 1.5 8.8 8.1 1.3 179 12.5 9.5 8.7 7.8 179 30-4
“‘6} s 30’ Poles With Luninaire 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
§';;: oI B I s See note above plus and_no ILSN e 24 | 12.0 9.3 | 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 | .239 30-A
= L two if ILSN attached) smoll il h hol
23 [F Tc [hona hole, clomp-on simplex one small hand hole See note above 20 | 12.5 | 9.8 | 9.1 8.3 | .179 l:.g 9.2 8.2 | 1.3 .;:: 30-4
;'?,: ft. | ft. | Designotion Quantity Designation Quontity Designation Quantity 28 :: '§ : ol <ol L0 e B : 5 : 5 ; : = 30-4
<88 20 | 20 | 2020L-80 2020S-80 2020-80 13 10.3 | 9.6 8.8 | .179 C J . : e 30-A
§=§ 20 2420L - B0 24205-80 2420-80 20 13.0 10.3 9.6 8.8 179 12.5 9.5 8.7 7.8 .239 30-4A
§L 24 24 24241 -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
& 2% 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
34 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
28
a3 28 | 2826L-80 2620500 2828-80 20 | 120 | 9.3 [ 8.6 7.8 | .239 | 13.5 [ 10.5 | 9.7 | 8.8 | .239 36-A
§3 : 20MINNSZ20r e 3220S-80 SECORE0 24 | 12.0 | 9.3 | 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 | 8.8 | .239 | 36-A
238 32 23 | 3z24L-80 32245-80 3224-80 36 28 | 12.5 | 9.8 | 9.1 8.3 | .239 | 13.5 | 10.5 | 9.7 | 8.8 | .239 | 36-A
WXL 28 3228L-80 32285-80 3228-80
,*—g 32 32320 80 33335°80 IR 32 12.5 9.8 9.1 8.3 | .239 13.5 10.5 | 9.7 8.8 .239 36-A
ist 20 | 3620L-80 St50 50 S 3 | 125 | 9.8 | 9.1 8.3 | .239 | 140 [ 11.0 | 10.2 | 9.3 | .239 | 36-A
rgh 24 3624L-80 36245-80 3624-80 20 12.5 9.8 9.1 8.3 | .239 | 14.0 | 1.0 | 10.2 | 9.3 .239 36-A
34 36 [ 28 3628L-80 36285-80 3628-80 24 12.5 9.8 9.1 8.3 | .239 | 14.0 | 11.0 | 10.2 | 9.3 L 239 36-A
agb 32 3632L-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
:§: 36 3636L-80 3636S-80 3636-80 32 13.0 10,3 9.6 8.8 | .239 15,0 12,0 1.2 10.3 .239 36-A
2 E 20 4020L -80 40205-80 4020-80 36 13.5 | 10.8 | 10.1 9.3 [ .239 | 15.0 [ 12,0 [ 1.2 | 10.3 [ .239 36-A
§3° 24 40241 -80 40245-80 4024-80 20 13.5 | 10.8 | 10.1 9.3 | .239 | t5.0 | 12.0 | 11.2 | 10.3 | .239 36-A
3 40 | 28 | 4028L-80 40285-80 L 24 | 13.5 | 10.8 | 10.1 | 9.3 | .238 | 15.0 | 12.0 | 11.2 | 10.3 | .239 | 36-A
=% S SH|ENA0 LS00 40325-80 S0 ec0y a4 28 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 36-4
pbe 36 | 4036L-80 40363 -80 4036-80 32 | 14.0 | 1.3 | 10.6 9.8 239 | 15.5 | 12.5 | 11.7 | 10.8 | .239 36-8
%._o 20 44201 -80 44205-80 24420-80 . . B B . ] .
g 24 4424 -80 44245-80 4424-80 36 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1,7 10.8 . 239 36-8
o 44 [ 28 44261 -80 44285-80 4428-80
228 32 4432L-80 44325-80 3432-80 Arm ROUND ARMS POLYGONAL ARMS
"-g.e 36 | __4436L-80 44365-80 4436-80 Lrorte [, 04 Dz K3 thk Rise L, D, (90, [3trk —
£ . . - . . -
s & Troffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the |isted equipment ottached fatis LA in. in. in. — LA ins in. ins —
§§° wominoj—1¥2e 1 Arm (i 5ignol) Type IT Arm (2 Signals) | Type IIT Arm (3 Signals) :0 ;2: :: ig ::Z : .?0 ;:" :: ;: :;: :":_
8 Arm | Brocket Assembl 2 Bracket Assembiies 4 0 0 0 g _-10” 2 ! : : 0 .
£ Length U s g ond 2 €GB Conmectors ond 3 CGB Connectors 26 27.1 8.0 4.2 | 179 T | 27 8.0 | 3.5 | .179 v -10"
& ft. | Designation Quontity Designation Quontity Designotion Quontity 32 31.0 9.0 4.7 .179 2" -1 31,0 9.0 3.5 .179 2'-0"
! 20 201-80 36 35.0 9.5 4.6 .179 2'-4" 35.0 10.0 3.5 179 2'-1"
= 24 241-80 24IT-80 40 39.0 9.5 4.1 .239 2'-8" 39.0 9.5 3.5 . 239 2'-3"
§ 28 281-80 2811-80 44 43.0 10.0 4,1 .239 2'-1" 43.0 10.0 3.5 .239 2 -6"
o 32 32I1-80 3211T-80 s T . = e
. - . 0. 1= . D.
3% 36I1-80 e Diy+ Pole Top O.D. D2 = Arm End 0.D.
with no Luminaire ond no ILSN L1 = Shaft Length
a4 44IT1-80 Dyq® Pole Top O.D. with ILSN LF = Eaxed ArmALenofh
inai Le = G -on Arm Length
Troffic Signal Arms (Clomp-On Mount} (1 per pole) Ship each arm w/ the |isted equipment attached Dyg " ;;?:?ngné?g:re < (33.’0“0!) 9
Type I Arm (1 Signal) Type IT Arm (2 Signals) Type TIT Arm (3 Signals) with Lumingire
nir:’:ml 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assemblies, 4 CGB @ Thickness shown cre minimums,
Length clamp w/bolts and washers |Connectors, ond | clamp Connectors, and 1 clamp w/bolts thicker materiols may be used.
w/bol1s ond washers ond woshers .
ft. | Designation Quontity Designation Quontity Designotion Quontity @ ?.2oqﬁ¥ogepé?:;g::?das%s':’9 L)
20 201-80
24 241-80 24IT-80
28 281-80 28IT-80
32 32I1-80 32I11-80
36 36IT1-80 36IT1-80
i Luminaire Arms (1 per 30' pole) ILSN Arm (1 or 2 per pole) ship with
Nominal Arm Length Quontity clomps, bolts ond washers SHEET 3 OF 3
! 8’ Arm Nominal Arm Length Quantity
7' Arm
Anchor Bolt Assemblies (1 per pole) 9 Arm ' Texa‘:rmm g! ”E’OMW tatlon
Anchor Anchor Each anchor bolt assembly consists of the
o Boit LBO|Ih fol lowing: 1opsond BO?;OI}'I templates, 4 A TRAFF lc SIGNAL
iameter eng T onchor bolts nuts lot washers, ond
ioster | Lo [Ty B archar auntoas Trpa’ S per Siamiord SUPPORT STRUCTURES
- — rowing "TS-FD".
; I;: 3,_;(3 Templates moy be removed for shipment. DUAL MAST ARM ASSEMBLY
(80 MPH WIND ZONE)
DMA-80 (3)-12
© 12007 August 1995 ony WS [exs ssv |ow as Jexs osv
REVISIONS con® |sect ) HIGHRAY
e ] 6451 |85 001 1-610, atc.
=i mst comTY SECT WO,
ac Hou HARRIS etc. 55
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

2id
N 1
Y
228
8 ¢
§§g . - Nominal Arm Length - L o it Nominal Arm tength - Lg -
e See “Tenon Detail " ¢ Pole
2‘_‘.3 / /—See "Slip Joint Detail” Q(r See Sheet "MA-D" B0 See “"Tenon Detail” \J
"Dy Detail D or £ . »
baw 1 o DL . I PRTTao) .
<§ 2 ——————— — —2 = e — Rlse—l T
s ——— 2" - -
L3 L ~ T
'8-‘8-5 1 -6 [t : 7
~
Cpe Mast orm _‘_h_!_o_‘.‘_——ﬂl
35: (S:onnection- B
3 3] icat
3 Note: The arm shol| be fabricated straight with oo g O e o 2g o renror conios
o the unlcod rise measured 0s shown, within 8° of the bose so as
-t
. 5 . to produce the uniooded rise
.§§ ¢ Min. Rodius =« 20 measured os shown.
3.8
&%
Fgy . GENERAL NOTES:
1 FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM Desion conforms to 1994 AASHTO Stondord Speaifigations
»gb for Structural Supports for Highwo Signs, Luminaires ond
b5 _u Troffic Signals and Interim Specificotions thereto. Des-gn
g" wind Speed equats 100 mph plus o 1.3 gust factor. Designs are
E E based on on arm included angle of 90 degrees or more.
‘azu. Anqles of less than approximately 75 degrees will require a
ﬁ v special design.
re
_gst-o Poles are designed to support one 8'-0" (uninoire arm,
%o two 9°-0" internally )ighted street name signs ond two
re? troffic signal arms with length combinations os tabuloted.
] The specified luminaire load applied at the end of iuminagire
] arm equols 60 Ibs verticat deod locad plus the horizontal
s wind load on an effective projected area of 1.6 8q ft. The
o ne tnoi specified internally |ighted street name sign opplied 4'-6"
zbe '§‘-"" 'S‘ge"f '3["‘ e from the centeriine of the pole equals 85 Ibs verticol deod
..g_g i ) o lood p:.us ﬂs'le ho;uzon}ol wind load on on effective projected
-1 “bdA-N* areqa of 11 8q ft. he specified signal locd applied ot
e L the end of the traffic signal arm equals 180 Ibs vertical
82% deod 100od plus the horizontal wind load on an effective
. projected area of 32.4 s8q ft (actual oreo times drag
2§
el 3 coefficient),
(=¥ &
f - - . . M See Standord Sheet “MA-D“ for pole details, "MA-C" for
& ILSN Arm Connection - See Sheet “MA-C (ILSN}®—— 5 ~—ILSN Arm Connection - See Sheet “MA-C (ILSN) troffic signal orm connection detoils, "MA-C (ILSN)® for
! Nominal Arm Length - Lg — o Neminal Arm Length - L. internal ly Inthed street nome sign arm connecflonndeigu I8,
< 2 Troffio STanal Arm "LUM-A" for Iuminaire arm ond connection details, "SNS
o i A e A o See Above Detail for internally lighted street name sign detoils, ond "TS-FD"
< Brocket -~ Brocket 3 _;:] h £ —p— for anchor bolt ond foundation detoils. See “MA-C" for
e | El Paso St +* material specifications.
ﬁ - p— e - —F + 3 s Fabrication shall be in accordance with Item 686, "Traffic Signol
Traffic Signol ' g gl _ = Pole Assemblies (Steel)” ond with the details, dimensions, ond weld
B See Above Bevoil <l el e 5 procedures shown herein. Wetd references call for preopproved weld
w3 X gl Elol £ : procedures which the Fabricator must obtain prior to fabrication.
L -| o § s § —Weother Heod ¢ Moterials, fobrication toleronces, and shipping practices sholl meet
=R See Sheet “MA-D® | 9| & a i ;Suggugg, ~ the requirements of this sheet ond Item 686, "Traffic Signal Pote
§ 8 Detait D,E or F i E PR RE] y ; Asgsemblies (Steel)”.
‘s v o=
° S | 5 3 ,:, n § 5 Uniess otherwise noted, all parts shatl be galvonized in
;,'., S | PN ~ i g accordonce with [tem 445, “Galvonizing”, after fabrication.
~|0 v . o
£l8 LT~ » 5 g T Deviotion from the details and dimensions shown herein
=2 | el I S = require submission of shop drawings in accordance with
°|5 ! V| @ - = Item 441, “Steel Structures™. Alternote designs are not
al” _/l Aoa 7 :; : N occeptable.
- Crown of Rood See Sheet "MA-D" N ’, = g ;I-_ Crown of Road =
N N AN N NN LN S E NN v, - V\\: : NN \.ﬂ" ; o = ,
AN ARG A\ A\\YA A\YA\ /‘)\ ,, A \ NYAWVA R
Foundot ion A\\/ /‘ N A /\ Foundoation SHEET 1 OF 3
See Sheet Se2 _Sheet
“Ts-F0" ) r' Texas Deportment of Transportation
Traffic Operations Division
ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SICGNAL SUPPORT
(Showing fixed mount arm) ® Threaded Coupling for {Showing ciamp mount arm) STRUC TURES
€GB Connector
See “ARM COUPLING DETAILS" DUAL MAST ARM ASSEMBLY
e e MPH WIND ZONE
(100 H )
TABLE OF DIMENSIONS “A“
Arm Lengtn | 24" | 28" [ 32 | 36' | 40" | 4&’ DMA-100 (1)-12
Arm Type I 100 | 11° |12 13°
Arm T:pe I 10° 11 | 12° 12° © 1x001 August 1935 N S Jexs ase Jow s Jexs osv
REVISIONS CONT |SECT Ou MIGHEAY
o o 3% 6451 | 85 001 1-610, etc,
gﬁ e oISt comTY SHEET MO,
Su HOU HARRIS, etc. 56
T254] —
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258
334
582
r25
s . . -
L\ég 179" thickness is permissible
é"'.- for Tip Section
2:: Min. Lop
-3 "0 bt . .0 n,
- . 6’ -0" iMin} ~‘|| -0° {Max) equals 1.5
A5 4 9~ 2 times female
23' 1.D.
_§:§ 2" Sch 40 pipe End Plate %" thick min,
er® 6" shope to match arm
§38 L, . 4
L™ Note: A slip joint is 4 -¥" dia. holes and 1-%" dia. ~ € Arm
o8+ permissible for arms golv A307 bolt. Tock weld | S N v
<33 40° ond greoter in nut to thread projection : r
se length. The slip joint ofter moking joint, “
& sholl be made in the Repoir domaged galvanizing in 2.375
239 shop, but moy be match occordance with [tem 445, MA-3
W marked ond shipped disossembled. "Galvanizing”. ¥
o
5.8
o
o 8= SLIP JOINT DETAIL TENON DETAIL
A E— -
1 VIBRATION WARNING
2% Mast Arms of SMA ond DMA structures ond clamp-on Arms of
8"8' LMA structures of approximately 40 ft or longer are subject to
§8 harmonic vertical vibrotions in light wind conditions due to the
§§,§ geroelastic characteristics of a few of the myriads of possible
M combinotions of the following: signal numbers, weights and
3»2 positions; existence/solidity of backplates; presence of
wBE additionol ottachments to the arm, such as signs ond cameras;
;8: arm-wind orientation; ond orm-pole stiffness,
[

-0 Such vibrations moy couse fatigue domage to the structure ond
24 may lecd to galloping in moderate wind conditions which may
& further damoge the structure ond alarm the public. Tests hove

s indicoted that when wind is blowing toward the back side of

wD® . signol heods having un-vented backplates attoched the

530 gigmleisbsiezl?bomg ie: soblgsl probability of unacceptoble hormonic vibrotion and/or

— nd cast brocket as in "Astro-Brac” alloping is rather high.

BEE “Sky Brocket” or “Easy Bracket” with e LB e

§3; 1 2" Dio Threaded Coupling. 1f bockplates are not required for improved visibility they
should not be applied to the signal heads or, if they must be

2.-.5 opplied, they should be vented as o first ond inexpensive

xe BRACKET ASSEMBLY measure to mitigate vibrotions.

The traffic signal mast arms shall be visuatly inspected in
5 to 20 mph wind conditions after installotion of signal heads
and ony ottgchments, including any required backpates. If vertical
movements with o total excursion {(moximum upward excursion to
maximun downward excursion} of more thon approximately 8”7
are observed at the arm tip, o0 damping plate shall be fitted to
the orm, See "Domping Plate Mounting Details”™ on standard
sheet, MA-DPD-10.

OISCLAIMER:

This visual inspection shall be repeated after eoch modification
of the structure that could affect its ceroelastic response.
Excessive vibrations shall not be a!lowed to continue for more
than two days.

Second ilongitudinal Seam
Weld is permitted for
polygonat arms if D,
exceeds 10"

SHEET 2 OF 3

r’ Texas Department of Transportotion

Troffic Operatlons Division

tongitudinol Seom Weld must be

g‘;‘?:;"g;;ﬁ‘;?‘gr;?e lower 90° c Tn':zeoded Coupling TRAFF lc SIGNAL SUPPORT

STRUCTURES

ARM WELD DETAIL ARM_COUPL ING DETAILS
DUAL MAST ARM ASSEMBLY

(@)60% Min. penetration

100% pemetrotion within
g' of ci;cunferenﬂal l (1 00 MPH WIND ZONE )
ose welds,
DMA-100 (2)-12
©TxDOT August 1995 Ot WS [exe usr Jow s Jexe asv
REVISIONS COMT | 5ECT J0B HIGHRAY
. ] 5451 | 85 001 1-610, e%c.
Eiz'l 0IST COUMTY SHEET NO.
3c HoU HARRIS, etc, $7
& S




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

»L 8 ARMS ROUND POLES POLYGONAL POLES Ir +
13 44 HIPP oundotion
- S: S l [NG PARTS L IST LF Lc Ug Do Dz‘ D3 @ thk Da Dlg Dza D}o @ thk T)'De
:;E Ship each pole with the fol lo?ir.lg ottached: enlarged hond hole, pole cop, fixed orm connection ft. ft. in, in. in. in. in. in, in, in, in. in,
g8 bolts and washers and ony odditionol hordwore |isted 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
'-gg e 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With no Lumingire 20 12.5 9.8 9.1 8.3 .239 13.5 10.5 9.7 8.8 .239 36-A
§,:.: e 5o note dbove pius: ane (or See note above plus and _no ILSN 24 24 12.5 | 9.8 9.1 | 8.3 239 | 14.0 | 11.0 | 10.2 | 9.3 .239 36-4
o+
=23 FTis e e e e et F L JO0R UL IO See note above 20 | 13.0 | 10.3 | 9.6 | 8.8 | .230 | 14.5 | 11.5 | 10.7 | 9.8 | .239 36-A
'5'2: ft. | ft. | Designotion Quantity Designotion Quontity Designation Quantity = 24 13.0 10.3 9.6 8.8 =239 15.0 12.0 lifte 10.3 - 239 el
% 70 | 20 | 2020L-100 20205-100 2020~ 100 28 [ 13.5 | 10,8 | 10.1 [ 9.3 .239 [ 15,0 [ 12,0 [ 1.2 | 10.3 | .239 36-A
.ggg 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 .239 36-A
- 24 33 2424L-100 24245-100 2424-100 32 24 13.5 10.8 10.1 9.3 .239 15.0 12.0 11,2 10.3 | .239 36-4
;83 20 2820L-100 28205-100 2820-100 28 14,0 1.3 10.6 9.8 .239 15.5 12.5 1.7 10.8 .239 36-B
ggf 28 | 24 2824L-100 28245-100 2824-100 32 14,0 [ 1.3 | 10.6 | 9.8 .239 | 15.5 [12.5 [ 1.7 | 10.8 | .239 36-B
'cag 28 2828L-100 28285-100 2828-100 20 14.0 1.3 10.6 9.8 .239 15.5 12.5 1.7 10.8 . 239 36-B
| L3 20 R S 222l 09 24| 14.0 | 11.3 | 10.6 | 9.8 | .239 | 16.0 | 13.0 | 12.2 | 11.3 | .239 | 36B
§§§ 32 28 3538L-100 33385-100 3338100 36 28 14,5 1.8 11,1 10.3 .239 16.0 13.0 12.2 11,3 239 36-8
g".g 32 32320L-100 32325-100 3232-100 32 14.5 11.8 11,1 10.3 .239 16.0 13.0 12.2 11,3 . 239 36-B
E;.- 20 3620'."00 36205_]00 3620-100 36 14.5 |..8 1.1 '0.3 .239 16.5 |3-5 12.7 l|.8 .239 35'3
. §b 24 3624L-100 36245-100 3624- 100 20 14,5 11.8 111 10.3 .239 16.5 13.5 12.7 11.8 .239 36-B
gr‘ 36 28 3628L-100 3628S5-100 3628-100 24 15.0 12.3 11,6 10.8 .239 16.5 13.5 12,7 11.8 . 239 36-8
sgf 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
8x 36 3636L-100 36365-100 3636-100 32 15.0 12.3 11,6 10.8 .239 7.0 14.0 13.2 12.3 . 239 42-A
§8§ 20 4020L-100 4020S-100 4020-100 36 15.5 | 12.8 [ 12,0 [ 1.3 | .239 | 17.5 | 14.5 | 13.7 | 12.8 | .239 42-A
EE‘ 0 24 :gg;t':gg :gg;:‘:gg :024-100 20 15.5 | 12.8 | 12.1 1.3 | .230 | 17.5 | 14,5 13.7 | 12.8 | .239 42-A
3 e 10935750 42‘;:':200 24 | 15.5 | 12.8 | 12,1 | 11.3 | .239 | 17.5 | 145 | 13.7 | 12.8 | .239 | 4z-A
=~y - . . 44 28 16.0 13.3 12.6 11.8 .239 18.0 15.0 14,2 13.3 . 239 42-A
g2 20 0L 0 doses 00 et 32 | 16.0 | 13.3 | 12.6 | 11.8 | .239 | 18.0 | 15.0 | 14.2 | 13.3 | .239 | 42-A
. 20 4420L - 100 44205-100 2420- 100 . . . . : » : : . :
“§ 24 4424L-100 44245-100 4424-100 36 16.0 13.3 12.6 11.8 . 239 18.0 15.0 14,2 13.3 .239 42-A
0~ 44 28 4428L-100 44285-100 4428-100
28% 2 |_4432L-100 44325-100 4432-100 Arm ROUND ARMS POLYGONAL ARMS
'32 36 | 4a36L-100 44365-100 4436-100 trorle i, D, Dz |(3) thk Hise L, 0, (0D, [3thk Rise
- Y » . 1 . 1
;‘: Traffic Signai Arms (Fixed Mount) (1 per pole} Ship each grm w/ the 1isted equipment attached ft. ft. in, 15 Ul LA L LD UG
$=% fominal—1208 I Arm (1 Signal} Type IT Arm (2 Signols) |Type IIT Arm (3 Signals) 20 19.1 8.0 5.3 ] .179 L 19.1 8.0 | 3.5 |.179 e
20-.§ Arm 1 cca - P 1 armke* Assml)’ 2 Bl'ockef Asseﬂb' ies 24 23.1 9.0 5.8 .179 1 '9 23.1 9.0 3- 5 . 179 1'-8
Fxw Length S and 2 CGB Connectors ond 3 CGB Connectors 28 27.1 9,5 5.7 | .179 17-10" 27.1 10,0 3.5 | .179 1°-9"
& ft. | Designation Quontity Designotion Quontity Designation Quantity 32 31.0 9.5 5.2 . 239 1-n" 31.0 9.5 3.5 . 239 1°-10"
g 20 201-100 36 35.0 10.0 5.1 .239 2'-0" 35.0 10.0 3.5 .239 -1
E 24 241-100 24T1-100 40 39.0 10.5 S.1 .239 2°-3 39.0 11,0 3.5 .239 2’ -1"
] §g 281-100 §gg-lgg A e 44 43,0 1.0 5.1 .239 2'-8" 43.0 11,5 4.0 .239 2'-3"
o -1 -
36 II-100 36111-100 Da = Pole 8ase 0.D. D1 = Arm Base 0.D.
a0 36 A0TLI-100 Dyg= Pole Top 0.D. D2 = Arm End 0.D.
with no Luminaire and no ELSN L1 = Shoft Length
44 44TTTI-100 D4 Pole Top O,D. with ILSN Lf = Fixed Arm Length
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship eoch arm w/ the |isted equipment attached Dune Pora om0 B " S ror At Cenotn
l Type I Arm (1 Signal) Type IT Arm (2 Signals) Type TIT Arm (3 Signals) 307 with (uminoire
Nominail 2 €GB connector ond 1 1 Bracket Assembly, 3 CGB 2 Braocket Assembly, 4 CGB @ . P
Arm ’ v Thickness shown are minimums
clamp w/bolts ond washers | Connectors, ond 1 clamp Connectors, ond | clamp w/bolts H 1 B
Leangth w/bolts ona washers and washers thicker moterials may be used.
ft. | Designation Quontity Designotion Quantity Designotion Quantity ® o, may be increased by up to
%0 201-100 1,0" for polygonal arms.
24 241-100 24I1-100
28 281-100 2811-100
32 32I1-100 3211T-100
36 3611-100 3611I-100
LNuni.nailri Arnl\-s :' per 30° pole) 5 ILSN Arm {1 or 2 per pole) ship with
ominal Arm Length uont ity clamps, bolts and woshers
HEET F
8' _Arm Nominal Arm Length Quantity SHEET 3 OF 3
7° Arm
Anchor Bolt Assemblies {1 per pole) 9’ Arm ’ Texof,mm g‘w sz.omw tation
Anchor Anchor Eoch onchor bolt assembly consists of the
b Bolt LBOl:h following: Yop ond Bottom templates, 4 TRAFF lc S I GNAL SUPPORT
iometer eng Quant ity onchor bolts, 8 nuts, 8 flat woshers, ond 4
Ve 10" B?;'?gghg?sc_s%‘u‘?es (Type 2) per Standard STRUC TURES
2" 4 -3" g
2 " a1 -9° Templotes moy be removed for shipment. DUAL MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
DMA-100 (3)-12
(3 TaD0OT August 1995 oM WS Jexs sy [om: s [exs asv
- REVISIONS EONT | SEET 0B HIGHAY
o o 112 6451 | 85 001 1-610,etc.
53 ot COUNTY SHEET NO.
-1 U WARR[S, etc. 58
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e A [a | c |0 e [& & Blcjiole MATERIALS
in. in. in. |in. |in. Jin, Jin, |in n. M. ;. | ;. |m.
6.3 179 12 9 9 [ |& [ 70 n e s ound Shoflt: ASTM A395 Gr.A, NB. A008 HSLAS Gr.50 Closs 2,
218 | e 113 19 1w e 1% | 9 2.5 n_le |8 g O‘YWS":"‘: 0 :,‘ol',o"}s? gé‘o Clow 2,572 .20
_ 80 | 179 | w w0 [n |2 |2 1% 8.0 W s |8 2 _
E _m__.%:__g D :__3 : ::5- 9.0 s [0 [ |2 Plotes ) ASTM A36, AS88, or A572 Gr.50
|95 | 12 fa 0.0 3 |0 [w© | 2 ;
ug FErEEED T T T To 2 Conneclion Boils ASTM A325 or A449, except where noted
ae (00 23 [w |w|w[o [2 |1% .0 wn w2 Pin Boits :ss:" :::56 e
s | 05 | | 8 413 |15 3 1Y 110 |1 M r.8, AS01,
_g_ig e NN 0 P Pioe © AIOO8 HSLAS-F Gr.50, AIOH HSLAS-F Gr.50
5 : . MC-1 . 5
: { %:: q; s - Yo Fo Misc. Hordwore goi:,m::& :tnlor stoinless steel
A N MC-1 N Y \ o I - MC:1 )
® . l"— Vo Yaor 3 TM A572, AIOO8 HSLAS, AIO1t HSLAS, AKDO8 HSLAS-F,
$¢ Yaor 39 Vigx o I 7 Va" qussets 40r 39 7 Yex oilou HSLAS-F or AIO11 SS may hove higher yield strengths bul
3 . TP, " . shollnol hove less elongolion lhon the grode indicated.
. . (Option 1
gs: o o ] o o Option 1 DETAIL B % @ ASTM A1011SS Gr.50 moteriol sholioiso hove o minimum
2 e . X _ elongolion of 18 percent in B inches or 23 percent in 2 inches.
&3 - WA See “Deloi 6" Moteriol thickness in excess of those stipuloted under A1 SS
$ = € Conn, Bolls MC-3 (Option 28 wilbe occeploble providing the motericl meeis of other
L ] {4 totol with € Conn. Bolls %" Gusset LP " Clomp A1 SS requirements ond the requirements of this ilem,
...Eg '10 fl:t . .‘u ﬁbl‘o;d'tith ] ;‘. p A
fas eoch) —— \ inee sooh) —— <2 B fonge P
o % ;
rgd . 1T ] g3 S
. 2 2" do hole : /]/ ,
gf : in plate 2 2 <
2 5 LS / /
> . /
il Q- R 2 7
T *
3% ] e Z 7 27
., T— 2 Y2" dio hole I
.:.39; ; pﬁo.m N in P%'. & plate :\' '* { ] = 1 I~ Min. 852.
gh ® Deburr holes ond o : Penetrotion
B © Oeburr holes ond offset os shown (Ll ) A Aeen ——ey / gucept
] ?I(a: os shown for droinage v > - Om"m
-gg.g or droinoge FIXED MOUNT ARM CLAMP-ON_ARM
o FIXED MOUNT DETAIL 1 FIXED MOUNT DETAL 2 ARM_BASE WELD DETALS e
td semblies. A Moximum 15" wi 0
£ ARM_SIZE COMN. BOLTS P GOLTS | ARM_SIZE o BoLT BOLTS ™ ARM SIZE For 50075 | cutn the lfon'I‘:w phl‘z !o"ldo.cgl.o'l‘f odlr';gl‘::: ::'.hgmu
: BT A | F FeToe Te oo B, — A F | B ao&os TG D":R“ s-z’_ Alr B "g‘ M'ﬁ’ golvonizing. The siol shollbe centered behind the orm ond sholl
¥ B | |m | ] eo. | Jeo. i n_ | o |+ o @ | eo. [ [eo.[mn. o 1T o o leo i leolm. be no longer thon ':"’"" Giometer minus ¥
6.5 179 2] e 4 1 2 7.0 1789 12 [ 4 2 : Fixed t det used lor single t mbi
g 78 | 70 | w | 8| & [ 1 |2 g: 78 | .79 | | 8 g ry g 2 _:': :z E : : : : g: ond for (ng Hest arm on duatmont e ossebten,
8.0 479 w| s | a 1 | 2] % | 80 | 79 |u 8 | %] o Y% |2 8.0 79 w| 8| T | 2
e0 1 .17 _ wlo L¢ 1 1L21% [ 90 [ .9 Jw Jo [ $1 ¢ 11 12 %0 | 7 | 8| 0| & | 1 |2 % m"’&'&n‘.é"p-";‘ o e carts on e detea, o Shown for one
T D (00 | 79 |w [w | Rl s [ ]2 86 1 v 1 wiglel 1 |51 % Pin bolt ; i -
239 | B8 |2 % | 31 % | 9.5 2% |18 |0 1 [ 1 3 9.5 239 sl 2] 6 1 3 | % ils ore required to prevent rotolion of clomp-on orms
00 | 250 | w3 | & | 1%43]% 00 | 23 |w to | 1] e | 1t |3 (00 | 2% | w] o] 6 | 1 | 5] &% | under design wind forces.
NOTE:
G 1 Mox v ,
Dio s : "lﬂ.TTp . MC-2 L.] ‘H " Yo U-Strop, Grode 80 rom R D0lls shollbe A3Z5 with Ihvgods excluded
required 315 1 Zf“ Dio hote | mm, “ G holes for 0 Yy dio g.elv:?i:g
P A Bl Bttt oinoge i -8 cotter pin, Baock clomp plote sholibe furnished with
*[// ol : 7 414" Bia ok“éomlormhphbolt.aln“/;“dohob
T, - A— "", e 1Yy Dio for eoch pin boll sholbe lield driled hrough
{ Pin bolt. . 0 Il'r:oodod the pole ofter orm orientations have been
pipe ond hole ¢ ’ coupling opproved by the Engineer.
¥°'Dio Sch 88  / ‘g —. &€ am
Pipe (Typ)
Typ
{Typ) T oy in, 85%
| 3eq Pin >% L ’ o ok Pemsiretion asx —
: boll where Lo suff ! Penetration Texas Department of Transportation
required | 1
— e e Yar a e-s TrofTic Oparatons Dhviskon
— . STANDARD ASSEMBLY
|o- , i FOR TRAFFIC SIGNAL
o I | “\3 : SUPPORT STRUCTURES
RN ? a Y
' < g
TRl ey, i MAST ARM CONNECTIONS
3 " Oi ; . . T
3] o ke = Commacton bl wi N 5 MA-C-12
¥p Pole 2 fiot woshers |\ ¢ ion Bolt wi :
% u-..clu ond 2 lock woshers. J ::;;i;tl? net‘.ﬁ:m Pin Bolt > I-— ;é:“ﬁﬁg? _@'*WLm 1995 ,‘:: - r- s Jowwr  Jou s
strep Pin Boll k& Pole ok wosiers € Pole woshers 18 okt S e —
. 2 lock woshers ”» 645185 on I-610,etc.
£ CLAMP-ON DETAL 1_ CLAMP-ON DETAL 2 _ CLAMP-ON DETAL 37 i £ T
e S _ _ — R LHOY HARRIS elc a9
LY
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e
gs
58
»e TABLE OF DIMENSIONS
’8‘.. for ILSN Support Arm Clamp-on
Y Details 1,2 and 3
E» ILSN_ARM SI1ZE A F CONN. BOLTS [PIN BOLTS
K No. Dio | No. | Die
o+ . .
=z 3 in. dia in] in.| ea. | in. [ea.| in.
. Schedule
40 Pipe 10| 4| 4 Yol 2| %

nQ Proctice Act”
OSBUMES NO respONSsibi |

ineeri

N 8 1,
8§ Dio as N g Dio os | | MC-2 g '/2" U-Strop, Grode 50
required " Dio i . a4 N
- = . clf'oinlooe hole % /" dia droinage hole '/o" dia drainage hole
$ %l | Qprn, 3 Ya* °|i_° ﬂ'}reoded ¥%" Dia ?hfreaded | Sermdeten s — ¥." Dia threaded
. coupling for coupling for J ) coupting for
: g;pz'gn?r'.;'.e_—r e DA L € pin bolt : I conduit connector € pin bolt R ] conduit connector
2 ¥." Dio Sch 80 / ‘Bl —~_ & Arm pipe & hole ) e & pipe hole N | ey
] i g € Arm
E Pipe (Typ) %" Oio ;I, b € Arm %" Dia
! Typ Sch 80 Pipe /gn” Sch 80 Pipe Dio os required

(Typ)

» m "

g GrZ‘de 50 Gr'?:‘cle R'so
5
: SECTION A-A SECTION B-B SECTION C-C
8
i . Min. 85% M
> :{., Z?;i fi;r;:‘cel:_ R LU A Pé:efrofion

- 1 Yo x Ya J Me-4

sion of this stondord to other formots or for incorrect results or camages resulting from 13 use,

Tne use of this staondard is governed by the "Texos E

Kind is made b

_/?

ﬁ

A

F

Arm
pose 0.D.

H-+—|‘|_

K
< B £ L4
3 - : 7| Mo ARG e S NS T o |
C =X ?ﬁﬁm %::»c:fs Connection bolt with t ; [ d Connection Bolt with [ . : .
N (Typ) —¢ Pole ge?‘l'gfh::s::;'s Pin Bol*J I\L&Mx nut, 2 flaot woshers 3 S g % qusset
2" thick and 2 lock washers. . & 2 lock washers Pin Bolt: | ﬁonnec:ion ??II wif:
strop ® I‘_Q LI l— ¢ Pole 82 rl‘gcl'( sqshgrswas ers
JLSN CLAMP-ON DETAIL 1 ILSN CLAMP-ON DETAIL 2 ILSN CLAMP-ON DETAIL 3

GENERAL NOTES:

Clamp-on details shol) be used for [LSN support o
arm ossembties. A | 2" inch diometer hole shall be %
cut in the front clomp plate for wiring access. A
matched hote shall be field drilled through the pole
to provide wire occess after arm is oriented.

Deburr both holes.

4
Where duplicote parts occur on o detail, welds / ——Clamp R
shown for one part shall opply to all similor
parts on the details.

Texas Department of Transportotion
Troffic Operotions Diyislon

= | except i MA-2 STANDARD ASSEMBLY
NoTES el ) wews yvio——/ FOR TRAFFIC SIGNAL
Pin bolts shall be A325 with threods excluded = = Coupling SUPPORT STRUCTURES

f;ot:\lf:e sh,e:r z!on:bl Pir; bolt '7nd 31 dicll piri;e o
sho ave ¥ dia es for a " dio galvanize

cotter o\i'n. Bocklclano plate sholl be fu?'nivshed with CLAMP-ON ARM ILSN ARM COUPLING DETAIL MAST-ARM CONNECTIONS
o %" dia hole for eoch pin bolt. An ' ° dio hole - e

for each pin bolt shall be field drilled through MA_C ( ILSN) - l 2

Pin bolts are required to prevent rotation of | +,
clomp-on arms under design wind forces, : T —— gég.efgg;ion :

the pole ofter arm orientations hove been
opproved by the Engineer. ARM BASE WELD DE TA".S 5 ] ) |'
TxDOT August 1995 oM WS ERe JSY (OB MoF okt JSY
REVISIONS CONT |SECT J08 HICHEAY
8.
g gt o451 85 [ 001 1-610,e%c.
g Foist | comTY | SiET MO
ac HOU HARRIS, etc. 0

[T2E8]




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

' ¢ A N " Access
29 Zinc die cost or See Detoil F for Access
822 Alum. or Golv. Metal olternate Pole Cop Bock plate  compar tment Bock plgte Comportment
;ﬁ: Cop with min, of 3
. set screws %" dio Hook for
§§§ hanging wire J
[ V2w — i
§§8 2 l/ . /‘l l : \(; . l/‘ ‘ \(
2 ; Fr e 7ANEA
253 ¢ Clamp 2 dla Pote T MO 4 I N
- regge: 4% 7§
ot o Coupl ing ledadld / Round Pole Polygonal Pole
230 Lumingire Arm ;nNPSlé = DETA!L J
reaas
§=§ T%!ﬁ gio Yux %O Eme—————
8o % %" out Tab and
% Pole
&E: lQEHTA=[LA- SECTION X-X slot Ring, %° x 2 Y2~ ASTM AS72 Gr 50
(for pole with luminaire) _—
ggg or pe v wminaire POLE COUPL ING DETA“— DETA"‘ G Opening for occess compariment shall Back plat
- —— ] e g A
igg %" dio Hook Seq Detall © be no more than Y inch wider than , ./:.? x°_1./‘:.."x 1"-6 %"
353 for honging wire for Handhole Wetd ool G s i gl U = steel strip M-1020 or sheet A-569
Zinc die cost See Detagil F for
et ::E € of 4*x or Atum. or olternote Pole Cop \ %"
8 § AN (_5-- 1.D. Golv. Metal Cop ] % dia Hook for Burndy ®KC22J12T13, 4
S %/ B ~ Hondhole  With min. of hanging wire Blockburn TTC, w0-5 — 12 circuit 600 volt
= 5 o 3 set screws or approved equal. | compression Type HD terminol block
2§._ %" Dio. +»~ Will accept 4-%8, (2 req d
£5y = Bbit or = Dis _ 2-96 or |-#4 max. AN
» : Screw
oue = clI -on arm f . ©#8-32 —
ug" for TLSN see Detoil A L 1" dio Split lockwasher, mtg. holes M Phil, Pon HD., scres, #8-32 x 1Y/
2 g —— \ Por regular “Bolt - " stainless for optionat | self-tap Type “F”, stainless steel
§a¢ Honghole Frome ole Cap & Nut 6 circuit N ' (4 req’d)
: B x 2" Min. terminal § 27"
8% T Hex. nut, Y* - 13NC block
.,E.o ¥ - stoinless ?— N, -?
vbo DETAIL B .. 0w  RETAILC SECTION Y-Y P
E.éu % (If ILSN applied) {optional} w / K%Iec;%r:r%r;%%er
% w. cw See Detail G R See Detail G " #10-32 ground connector
"’"g € of 4°x 6 for Handhote Weld q-,,°f 47x for Handhole Wetd {'ol “ ¥ (M mtg. holes /
0 »e 1.D. Hondhole 6" 1.D. for luminaire
£o% . Ihreaded St m\ Hondhole cover Hondhole Handhole cover ) double fuse g 6"
e - *..ex ?. ] Mig 12g min, 129 min, REED Yo" dia block (see
k313 " = %" dia bolt %" dia bolt < S ndr bLASeSUTRY o B
0e . q , q , N hanging ] 1~ 6" h
: or screw or screw 2 s x ond
22% ° - Y wire and " hole opening
:ES g Haondhole Frame - Handhole Frome- ‘[ \ J-Bolt Tab ond
2ES = C R%" x 2 min R%" x 2 min ( ot tochment slot
L) . Fixed mount arm for Fixed mount arm for
- © q single most arm q single mast arm
&« Al ossemblies or first assemblies or first 2" dia
¥ - R orm on duol mast arm on dual most Va threaded ACCESS COMPARTMENT
< N ) arm assemb | ies @) arm ossemblies coupl ing
3 ™ - - 2 per
P Clamp-on orm for Clamp-on orm for dual mast NOTES:
second arm on duol second arm on dugl arme"bl 1. The cover shall be one piece formed from ABS plostic, shall be o
4 & 7) Most orm ossemblies 7 I 7y Mast arm assemblies 5 g oLk, Y pear| Qray color, ond sholl be suitable for exposure to harsh
w s e _? sunlight ond extreme weather. Cover sholl latch with two screw
) 2" dig threaded 2" dia threaded lotches and shall fit tightly to the enclosure ring to creote a
l coupling - 2 per coupling - 2 per rainproof seal. Latch screws shall be 1/4-20 stainless flat
+ duo;"glclssf arm duo.!"g:l:sf arm — socket heod screws with tamper proof feature.
s 0SS y ass y
© DETAIL D DETAIL E M 2. The pole monufacturer shall provide with each pole a separate kit
0 ® P - A . (for 19° le with no ILSN consigting of: one cover with two latching assemblies, two terminal
b (for Soon?'xfsﬁ";? 'l_‘x)mmonre (for 24° pole with ILSN sign sign an%ono R e I L strips {Morathon ®985GP12CU or approved equall, four #8-32 x
1 9 and no lumingire) 1 %" self tapping type "F" stainless steel pan heod screws, and
A S Bose R R s 3" 21" - one oroun? connector (Blackburn TTC, Burndy KC22J12T13, or i
i Anchor | Bolt Bolt . Ilsco SSS-5). The traffic signal contractor sholl instat! the kit
. Bolt Hole Slot | Circle Dim, Adjust. items in the fieid.
= Diometer|Diometer| Length |Diometer| L x T Ronge Dg + Y )
e Q ’6 3. The screw hole spocing on the enclosure back plote shall be for
1Y VY 3 17 8" x 1 Y2 13,24 Bolt Hole =7 two Morathon #985GP12 terminal strips, one Marothon #985GP06CU
: | access Diometer ug - terminal strip, ond one Bussmann #BM6032B fuse block.
” "
1 o " " “ L » = fem
| compar tment ——1 ¥ g : 19" [20" x 1 %] 13.5 =la 4. Install one Bussmonn =BM6032B, Littelfuse ®L60030M-2C, or
o)
o0 2" 2 V" av- - 5 . 0 @ Ferroz-Shawmut #30352 fuse block for poles where fuminaires are
/ Y2 21 22" x 2 13.6 > to be installed.
2 Y 2" 5" 23" |24 x 2Vl 3.7 K
Stot r Texas Departmeni of Transportation
" or 3g pole Ya* Length agf,‘::mem Trafflc Operations Divislon
< s % * or 79 pole ¥ " BASE PLATE PLAN
K -3 ot ]
| sone 0 TRAFFIC SIGNAL
x pole
o~ Plate MD-3 SUPPORT STRUCTURES
-3 ot
_ - o' g @ 85% Min. penetration MAST ARM POLE DETAILS
. @60'/. Min. penetration
ERS 100% pemetration within MA-D- 1 2
See Detail H 2| '7‘\% 6" of circumferentiol
bose welds.
] ¥ © TxD0T August 1995 ) Jexs ssr |om ron Jexs ca
POLE EL EVAT ION - SEVISIONS cont |[secy 400 HIGHIAY
o = DETAIL H a2 5::: 3 :::, |.;,:1':,:;
= ] v 3
3z - w0 HARRTS, efc §1




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

i 1°-4" GENERAL NOTES:

Damping R (.125" thick 1. In accordance with the findings of TxDOT sponsored

aluminum sign blonk) research, the instollotion of a damping plate in
occordonce with the details shown here ot the

é end of signol mast orms of SMA ond DMA standord

structures reduces excessive harmonic vertical

vibration, and thus fotigue domoge. Any deviation

from these details moy reduce the effectiveness of

this domping device.

on

Damping R 5°-6" Mounfir';g‘; ;:;mvo
tocation of 4 Equal Spoces 1 %" Dia Sch 40

Damping © | [ aluminum mounting
Mounting Clomp 1 Yt A pipe

| 1 %" diag, Sch 40
[ 3" tength nipple

Mounting Clamp — tube soddle 1 Y2" Threoded
bond (or cable)
- . 5 b v mount clomp
and u-bolt ossemblies will conform to Stondard sheet

. . T T I T T e = T .'ltl .'__' .'_'.'_"A J'TI" nd ‘l;_:l)zq lIl - _l"-' E J'I.E Mast arm SMD(GEN), U-bolts for saddle mounting will have
ST TR - (o 25 et S e ey i == _l_ el m. 3¢ 2 el & o minimum yield strength of 36 ksi.
- it L ity Z_ it L]

1 Y5 dia

Saddle mounting U-bolt

-7

1 %" dio. tube saddle **
© 2.Aluminum sign blank for domping plote will conform
Setscrew 1op of +0 Departmentol Materiol Specufncofuons DMS-7110.
mast Gl’"‘—‘ Materials for mast orm mounting clamp and tube saddle
will be atuminum castings or aluminum atloys as in
occordonce with monufocturers’ stipulations., Mounting
pipe, pipe nipple ond coupling will be oluminum ol loy
6061-T6 or 6063-T6, Damping plate mounting clamp

No worranty of any

Act?.

TxDOT ossumes No responsibility for the convers

of this stongdord t0 other formots or for incorrect results or damoges resulting from its use.

| Y S
HF
g
1
1
I
1
1

=

3.Damping plote will be mounted nornzonfolly.
. Posuhon centerline of domping plate to align with
aluminum pipe L Domping € centerline of mast orm or horizontal s:gnol heod
ossembly. verticol clegrance between signal head
(with or without bockung plate)and bottom of damping
plote will be maintained os shown. The attachments
PLAN shown here are examples only, other supporting detoils
\_/ which meet both ol ignment ond vertical clearance
requirements gre also occeptable.

Domping B (.125" thick

oluminum §ign blank}
Support Assemblies 1°-0" Min , 6" 4.Unless stipuloted by the manufocturers, oll steel

. parts will be galvonized finish in accordence with
r?ngsg:?ng Spacing 4% Standord Specification [tem 445, “Galvonizing“.

€ % " dio square heod
connection bolts between
danping B ond
mounting clamp,

B
| | S.Controctor will verify applicable field dimensions
: 1 YR before the ingtallation.

6.Bockplotes are optiongl for fraffic signals. When
bockplates ore used, Backplates will hove a 2-inch
fluorescent yellow AASHTO Type Br or Cr
retroreflective border conforming to TxDoT DMS-8300

1 %" di - "“Sign Face Mafgrnals. See Sheet TS-BP-20 for

\ o sia SECTION A-A backplate details.

le—— Bockplote

1 2" dia Seh 40

aluminum mounting clomolx | Var at (Showing stondard plocement of signal head)
pipe extending full U-bolt : ISe“tscfew 1 /24 dia, ‘ {Mounting clomp U-bolt is not shown for clarity)
5‘-6" of domping plote a" dio Sch 40, .

| 'sq heod ol threaded All or partiatly

TxDOT for ony purpose whatsoever.

The use of this standord is governed by the "Texas Engineering Proctice

{Typ) threaded coupting . 17 -4q" \
2 NMost orm Damping R (.125" thick 1 %" dio £ )
aluminum sign blonk) Sch 40 3 5 ° square
& aluminum : head bolt
; ..... L — A | mounting pipe M
a4 - = = ——T .
T | 1 Saddle v Mounting clomp Damping Nylon washer,
3 0 . plave
2 2 mount ing 1 %" dio flot washer &
o x °| u-bolt lock washer
e x 1 ;" Threaded o tube saddle
band (or cable) o= 1 %" dia J
mount clamp Blc . == Sc{,’ a0, SN\ ARNENY
0| Coupling—= * X ¥ 4| threcded —
nipple
*5":9 Setscrew
‘ol ~Top of
B [ mast orm R .
1 Vo mounting clomp
! N ol'gnin?.ll'nc tsgec:f?eo or
} 1 Y2* Threaded B pipe universol)
| | band for cable) ]
Backplate dy— mount ¢lomp g?unfnng
(See note 6) Most arm Clomw,
€ Domping R ond signol head ossembiy !
€ Signal head _
ELEVATION St tosnment | SECTION B-8
{(Showing damping plote ottochment)

l—— Backplate

DAMPING PLATE MOUNTING DETAILS

{Showing alternate placement of signol head)

[‘a¥ea 0770 e"07s |

=t i

SECTION A-A l Texas Department of Transportation Standard

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

@Recor_fmended.supporfino assemblies to ochieve MAST ARM DAMP I NG
required height for horizontol section heads PLATE DE TA l LS

Height One nipple | Two nipples | One coupling
required [each length| each length P!YUS egch length

6"-6 ’r‘u 3~ - - h‘A -DPD-ZO
77-8 Yo" a" - - FiLE mo-0pd-20, v TADOT_|cxs TxDOT [owr TxDOT Jcws 1001
- an

9"-10 Y, 6" 0 - © Tx0OT Jonuory 2012 cont [seer o8 HIGHEAY
- RO - r “ REVISIONS 1 001 1-610, etc.
oo 11"-15 s 4 5 - €451 | 85 et
wy 16" -24" - 6" 10" o1sT coumty SHEET WO,
ac U HARRIS, etc. 62

—

134 |




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

N -
1L ____ FOUNDATION DESIGN TABLE PO FOUNDATION SUMMARY TABLE @
NE il 5 S il il 115 Dl w SR .
0= FDN |DRILLED - 1 O, = ! sl ! C AVG. DRILLED SHAFT LENGTH
»eE TYPE | SHAFT SPIRAL | TEXAS CONE PENETROMETER| ANCHOR T ¢~ | BOLT ANCHOR oot OAD 16)) TYPICAL APPLICATION Foundotion Design Loods. LOCATION oLy | FON NO. i
£El DIA | VERT L Dlows/ft BOLT 1| CIR MOMENT[SHEAR . . IDENTIF ICATION
(kgi) TYPE| EA
§T¢ BARS | & PITCHI " "o 15 40 DiA pia |TYPE K-ft |Xips @ Foundotion Design Loods are the 7+, 24-A | 30-A ] 36-A] 36-B| 42-4A
“‘ég al lowable moments ond sheors at
§";-; 24-A 24 |4-us5|#2 ot 127 5.7 5.3 4.5 Yoo | 36 P2 ¥ 10 O the base of the structure.
3-'_5:3 30-A 30" [8-#9|#3 ot 6% | 11.3 | 10.3 8.0 1V ou [ 55 [ 170 | 2 87 3 |Most orm ossembly. {see Selection Table) @FW"'°°f‘°gs moy be Jisted seporately
) n or grouped according to similority
o Most orm ossembly. (see Selection Toble) : A
oe -A " |10~ #9[#3 ot 67| 13, 12.0 9.4 1 - 55 19" 2 h . s s s of locotion ond type. Quantities ore
3§n 36 36 a 2 Ya 131 5 |30’ strain pote with or w-mout Jumingire. for the Controctor’s information only.
8"E Mast arm assembly. (see Selection Table) @
o - " _ w| 15.2 13.6 10,4 2 55 2" 7 Strain pole toller than 30° & strain Field Penetrometer reodings at o depth
§8° 36-8 36 PES & A SCLAU ¢ Lk pole with most arm of opproximotely 3 to 5 feet may be
N m
285 a2-A 42" [14-%9|®3 ot 6" | 17.4 | 15.6 | 11.9 | 2% | 55 | 23" | 2 211 9 |Mast orm ossembly. (see Selection Table) LU IRC G HE A LA L a5
o8 (3 1f rock is encountered, the Drilled
..53 Shoft shall extend a ainimum of two
§33 diameters into solid rock.
200 FOUNDATION SELECTION TABLE FOR STANDARD MAST . e Decimal lengths in Design Table ore
g8 OUNDRM PLUS TSN 'SUPPORT ASSEMBLIES. (Ft) UAWES U O earion Tatersolar fon for orer
o s penetrometer volues. Round to nearest
I FDN 30-A FDN 36-A FDN 36-8 FON 42-A foot for entry into Summary Table.
:'.'2‘; = |MAX SINGLE ARM LENGTH 32° 48° B
zg‘ §8 24° x 24° £ ANCHOR BOLT & TEMPLATE SIZES
*2s i 28° X 28" 2 BOLT |®@soLt| top [sorrom [ BoLr Rz f
Dgf N TMONIDOHELE R RN 32° X 28° 32° X 32° S IN. | LENGTH | THREAD | THREAD | CIRCLE
38% &2 LENGTH COMBINATIONS Oy . Yo T " = T A
§§~ 9= 40° X 36° & 1% | 3°-4» 6" 4 17 10" 7"
s,,i, 44" X 28° 44’ X 36 tg 70 EETRY . BT " o N e | 7 %"
0% ~ | MAX SINGLE ARM LENGTH 36 44’ @ 2- 4 -3 8" 5" 21" | 12%] 8%
poe 2o 24" X 24° = 2% |40 | o [ s | 23 | 13%a] 9V
. . |-
§§° aa L) S (@ Min dimensions given,
0% £Y'| MAXIMUM DOUBLE ARM 32 X 24°* 32 X 32° = longer bolts ore acceptoble.
0- io LENGTH COMBINATI[ONS 36’ 36’
0 xe z X Use average N value over
£ oF 40° x24° D C the top third of the . . TOTAL DR HAFT LENGTHS
.gg ] X 40' X 36‘ embedded shoft. Conduit | OTAL DRILLED S LE
SEf 44" x 36 Ignore the top 1’ of soil. steel Temolate & .
8% EXAMPLE: with holes Yy - greater GENERAL NOTES:
- 1.For 80mph design wind speed, foundotion . thon bolt diometer
228 30-A con SUBPOY Up f0 0 320 orm with LAl U L Design conforms to 1994 AASHTO Stondord
e another arm up to 28° Luminaire i Specifications for Structurol Supports for
Arm (optionol) Bond anchor bolts to Spiral Highway Signs, Luminoires and Traffic
& 2. For 100mph design wind speed, foundation Signals ond interim revisions thereto.
q 36-A con support o single 36° most arm, rebor cage, two
5 14" thk. min, locotions using #3 verticol Reinforcing steel sholl conform to [tem 440,
o Circ*lar Steel ?0*' 0: 'aegggg?gol Bors "Reinforcing Steel”.
a Top Template -1 Sway Coble Anchor bolts to be umper., .
b= Heavy Hex o connectors shall be UL Bolt Circle =
e ol Nut (Typ) L Opproximotely orfiented.  Listed for concrete . Diometer Concrete shall be Closs "CT.
Ol 2 Flat Washers § tension from the Span encosement. Threads for anchor bolts ond nuts shall be
E per Anchor Bolt z Wire loads. rolted or cut threads of BUN series up to 2"
o in diometer or UNC series for oll sizes. Bolts
. TOP VIEW and nuts shall have Closs 2A ond 2B fit tolerances.
= Ve to Yz of Galvanized nuts shall be tapped after galvonizing.
T i SR g
bol+ shonk sholl S .
::6 d TYPICAL STRA]N POLE _ project above o nA?clzhor 2olts*th9*l?re lgrg?l: ‘l’hOI;I Idoun_d;ﬁfsg
el = Carcree s ehol | conform to "olloy steel” or "medium-streng
bt - o ASSEMB Y = ‘_g milo steel” per Item 449, “Anchor Bolts". Anchor
«lz = - ol b Tt = she bolts thot are 1" in diameter or iess sholl conform
sle  28l¢ - ol .- T s Circular Steel 2 to ASTM A36. Golvanize a minimum of the top end
a8~ s9is Tyoe 1 c LJ._'O‘ . Tempiote L thread length plus 6" for oll anchor bolts unless
e 2k = = . 2 (Temporary) ] otherwise noted. Exposed woshers and exposed nuts
8 3 Rl il lee ype 4 ] shall be golvanized, All galvonizing shall be in
- r M “ . »
g 'ES‘ ® Re 8 thickness » I M {en t Condui t (See Loyout AHR » occordonce with Item 445, “Galvanizing”.
“« 4ol E4 a74 (inch) min. ) gh?e*g for g-angfer. Templotes and embedded nuts need not be golvanized.
"2 i A ﬂr\-eg os d-re? ed gy Lubricate ond tighten anchor bolts when erecting the
S Supporting L. ) e tngineer. | or i structure in accordance with Item 449, “"Anchor Bolts".
Arm Luminaire required} s [ c
‘Vz"—mﬂj_l__ Arm (optional} ©p l—Anchor £
2 Sides - Bolt 2.
Eé’:?‘:'grfffee:eszmg‘: Temolate (Tyo? 5 Vertical Bors (See ' Circular 8|2
i ot tom = i Toble fi i Steel o
for FDN 24-A) - 2ezt':°£er?? e for size Template &|2 Texas %fﬂ“ﬂ;‘ gm“’m
HOOKED ANCHOR NUT ANCHOR o s K] g » rof fic Operations
(TYPE 1) {(TYPE 2) = — - BE
< < 4]
I
ANCHOR BOLT ASSEMBLY 3 spirel, 3 rlot turns - 3 TRAFFIC SIGNAL
—_———————ee—————————— op u
¢ bottom. (see Design M 28 POLE FOUNDATION
3 Toble for size & pitch) §*’
l w
*
S .
N - A Oritied |o TS-FD-12
. : o verticol bars may rest shaft Dio
8?;:n:hgmf:?ggdbg:;isd?:;zg?ggafo LA of.dri e - ©1x007 August 1995 oo S [ asy  Jow wionas Jexsasvrren
ensure that two bolts are in TYPICAL MAST ARM . ;; mfggls:‘e:‘s tirm enough VAT e REVISIONS cont {sEcT 08 WICHRAY
L tension under deod lood. ASSEMBLY concrete is placed. FOUNDATION DETAILS K 6451 | 85 001 1-610, etc.
[ —_— DIST COUNTY SHEET MO,
[
3¢ WU WARRLS, 01c, &
728 |
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> 8 MATERIALS
§3° .
° 9'-6"t1" {10 Nominol Arm Length) Pol  Acm Simol ASTM A27 Gr.65-35 or A148 Cr.80-50,
$8% 7'-6"1" (8° Nominal Arm Length) LA, Simolex | x576 Gr.1021(3), or A36 (Arm only!
3] ®(+2°,-0%) 0% (+2%, -0} - ASTM A53 Gr.B, AS01, A1008
§b- : _l = P Arm Pipes HSLAS-F Gr.50 (@), or A1013 HSLAS-F Gr.S50 (@)
§"§ b . ight 1
e min. straignt WMin, stroight Arm Strut Plates(@) |ASTM A36, A572 Gr.50 (@), or A588
grs Strut & % “x 2 Min,  ———— Tength
] | length Misc. ASTM designations as noted
= A
8% 2" SCH 40 Pipe Removoble plostic or Strut B % “x 2 Min. Removable plastic or
:§3 . 2 %" 0.D. golvonized metal cop R o R Y i gatvanized metal cap
ggg o 2 5 ¢ 2" SCH 40 Pipe e e J (D Dimensional 1imits are given to show acceptable
§L Y tSf;‘:rr 2°-0"% Yo" Min., ol @ P 2 %" 0.D. 2°-3"21p" Min. variotion in design. Ali of o Fobricator’'s production
. o " P . J v 2 x - “ Lot M- o of o particular arm length shall hove the some
&E: dhe b 2'-6"+ 2" Max. (O K a‘i‘;'-'* R % "x 2 3-0t Y Max. O dimensions within specified toleronces.
+ x *
.?gs -5 hat 3 (@ Any of the moterials listed for plates may be used
ee r LA-1 8 a A5 where the drowings do not specify a particulor ASTM
§°‘ s g g L designation,
b e - @ v
2ge A (® A576 must be suitable for forging and olso meet
e minimsm tensile strength of 65 ksi, minimun yield of
§C§ :s{ :3'] 1 %2" SCH 40 Pipe 35 ksi, ond elongation in 2 inches of 22 percent.
© 6= b < 1 %" 0.D.
2 - n % LA-2 (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
§.§ o © have higher yield strengths but shall not have less
§23 i _'J elongation thon the grode indicoted.
-1 =
N
o o
80-
§8§ GENERAL NOTES:
< - -
°§" 8 FOOT LUM I NA I RE ARM | 0 FOOT LUM I NA I RE ARM Design conforms to 1994 AASHTO Staondard
§§§ D I RECT ATTACHMENT agegificg!ions Ior_s'h:ucfurolds?p%?s g‘?;nois
. o ighway Signs, Luminaires, ond Traffic Si
278 € 2" Dia. A307 Boits € ;" Dio. A307 Bolts DETAIL and Interim Revisions thereto, Design Wind
o§g 2 at 4" c-c eoch side 2 ot 5" c-c eqch side Speed eguals 90 mph plus a 1.3 gust factor,
g ° 4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support o 60 tb. luminaire
5§s_ washers per clamp washers per clamp noving an effective projected area (octual areo
;,’_‘g times drag coefficient) of 1.6 sq. ft.
223 e & & Materials ond fobrication sholl be in
5“ = G o i accordonce with ltem 686, “Troffic Signal Pole
;E’E : | : P Assemblies (Steel)” and with the details,
313 : P, - Tt—n Ne—4 dimensions, aond weld procedures shown
oty 2 +— AR 72 A VA ; R herein, Weld references col) for preapproved
§"° f 124 4. L.74— | NS weld procedures which the Fobricotor must
2 $ 5 oo ’ A = | € 5" Dio. Holes- 5" Approx. B obtain prior to fabricotion. In the absense of
Fzw 5y 3 e y . specified Fabricaton toleronces, dimensions
| |3NC Topped Y, Q" shall be within the toleronces generally
& = \&9 n = hreads % o obtoinable in normal fabricotion practice.
S A & . 5 TN
| /2" Dia. x 1'% 2" Dio. x 1Y% o Unless otherwise noted, oll parts shall be
3 A325 Bolt 4325 Bolt galvanized ofter fabrication in occordance with
amp per fitting {2 r fitting) © tem N olvanizing®,
2 Clamp ci 12 fitting pe 9 e : Item 445, "G izing"
= R " x 6" R 3g x 7" VIR =
A572 GR S0 A36 Field cut Field cut = = Deviation from the detoils ond dimensions
nole in hole in Smooth shown herein require submission of shop drowings
LA-2 ) A i LA-2 pole pole Lip in accordance with [tem 441, "Steel Structures”.
Z Va Alternate designs gre not acceptoble.
CLAMP_ ATTACHMENT CLAMP ATTACHMENT focn oore o ot :
pole simplex fitting shall be supplied
DETAIL NO.1 DETAIL NO.2 Lock Washer " ligck wogr.'f:. . with 2 ASTM A325 bolts and 2 lock washers of
o . {2 per fitting) per fitting ] the size specified. The bolts and lock washers
(HALF SECTION) (HALF SECTION) Arm Simplex Arm Simplex shall be secured to the pole with the other
_— 2" Dio. Approx hardware items colled for in the plans, When

LA-3 7

€ %" Dio. A325 Bolts

2 bolts & 2 lock
washers per clam)7

& /
+l
N x
¥" Dio. x 1"
Sch 80 S
Pipe
Clomp
R %" x 5
AS72 GR 50
LA-2
Ya

A

€ %" Dio. A307 Bolts

2 at 4'4" c-¢ each side
4 bolts & 4 lock
washers per clamp

+ &
D) °
Lip
removed
Clamp
'3 %» x 6“
AT15 GR S0
LA-2

Ya

CLAMP ATTACHMENT CLAMP ATTACHMENT

Pole Simplex
Clomp

Pole Simplex

UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING

POLE SIMPLEX DETAIL

Clomp

%u
; I/Z" Dig. x 1 '/?“ ; '/2- Dia. x 1 ‘/3" max
’ A325 Bolt / A32S Bolt
: (2 per fitting) : (2 per fitting)
A V4 /
N ’
¢:"!5 ’ e
\ N/ . ; B BN
N Lip / b
:: removed : — H-
N »
:; N/ Lock Washer AN Lock Washer
A v (2 per fitting) Y {2 per fitting)
N N arm simotex 7 Arm Simplex
f: b‘\ O LD
; Pole Simplex 4 Pote Simplex Yy
/ / 2
’ ’
[/ /

LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING

w0

5" Approx.
4"

1 %" Dia. Approx.

K
Y

clamp attachment is specified, the Fabricator
shall ship the clomp assembly securely ottoched
to the pole ot the location shown on the plons.

1f clonp assemblies ore ordered without
poles, the Fobricator shall ship one upper ond
one lower clamp ossembly together in o0 single
pockage, including oll nuts and washers
required for the clamps and simplex fittings.

Texas Department of Tronsportotion
Troffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

DETAIL NO. 3 DETAIL NO. 4 i ©lx001”:::.:: 1995 onren ok o5y [om LTt m|c-u ven
- e e Sy SECTON A-A SECTON B-B ARM SIMPLEX DETAIL e sl oo Tsi0.0%
3 TN T T

|!'!I
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) @
L B0
®3 .
Egu ','igegﬁ"’?ogg:f,:,ggf"f OTHER MATERIALS:
hd
5 8" orm clamps i
4] | 1. Pole simplex sholl be ASTM A27 GR65-35 or A148 GR80-50 or A576 GR1021. ASTM AS576 must be
&L suitable for forging ond aiso meet minimum tensile of 65ksi, minimum yield of 35ksi, ond o
§b" minimum elongation of 22 percent in 2 inches.
19
9‘;? - 2. Welded tabs aond backplates shall be ASTM A-36 steel or better.
o+ =
=23 T I T 3. Nylon insert locknuts shall conform to ASTM A563.
"‘oe " L »
S % | Y2
<§3 GENERAL NOTES:
[ 3
-‘—’3% V. Materiols ond fabricotion shall be in accordonce with Standord Sheet “MA-C" and with
§L° | the details, dimensions, and weid procedures shown herein. Weld references call for
o2s g§'2" @ holes ¥ - %" preapproved weld procedures which the Fabricator must obtain prior to fabricotion.
twe 13NC topped | In the obsence of specified fabricotion toleronces, dimensions shall be within the
85: threads / \ . / \ I tolerances generally obtainoble in normal fabrication practice.
§g§ = | = 2. All ports shall be galvonized after fabrication in occordonce with ltem 445, "Golvanizing”,
I / / : \ \ 1%" The throat of the Simplex sholl be mode free of all rough or sharp edges resulting from the
‘§§§ [ galvonizing process.
WXL - T\ J ! Pany 1 .
" T 7 7% | U 3. Each simplex fitting sholl be supplied with 2 ASTM A325 bolts, Y2in. X t/zin. and
o o 2 lock washers. The bolts and lock washers sholl be secured to the clomp with the other
L= | ! ! hardware items, The Fabricator shall ship clomp assembly together in o single pockoge,
H §h uSmooth |ip \ | | ! 5" Approx. including all bolts, nuts, ond woshers required for the clamp and simplex fitting,
-
g"b : = ! 4, Design conforms to 1994 AASHTO “Standard Specificotions for Structural Supports R
ag \ | . | / for Highway Signs, Luminoires, ond Troffic Signals” and interim revisions thereto. Oesign
o,2 | Wind Speed equals 80 mph plus a 1.3 gust foctor. Clamps are designed to support o 60 Ib.
8 l i | ] o
?8 L tuminaire having on effective projected area (octual oreo times drog coefficient) of
5% ] 1.6 $Q.f+.,12 f+. moximom orm length.
-1
§,.L - 5. Eoch ossembly shali consist of one upper piece simplex fitting hoving o smooth ip and one
o2 | lower piece simplex fitting with the Iip removed.
- o o
obo o) 6. Approximately 2 in. diameter hole in upper mast arm claomp.
g:; 5" Approx.
588
0r-
) POLE SIMPLEX DETAILS
£go
o8z
OE+
0o
§-s
25
£

DISCLAIMER:

% e e

c.aw |./‘u x 6-.

g'/;“ dia x 6” (6 eq,} A307 bolts
@ 4" c-c each section

for A572 Gr50

(5" ¢c for A36)

(2 nuts, 3 washers, one
lock washer per bolft)

For 8.9 - 12 inch diaometer Signal Poles
(Two req’d for eoch most arm)

PROJECTION

r’ Texas Department of Tronsportation

Troffic Operotions Division

CLAMP ON

lﬁ';g both Plote gusset, F I TT I, NG ASSEMBLY FOR
° 2 reqa LUMINAIRE MAST ARM

CFA-12

CL AMP DE T A I L Ve LA-2 (@lxuoT“mmms o:;:lns““ Jex: m:; Jow: ron ,,WI:::,“L

"N
G 2] 6451 | 85 001 1-610, etc.
:‘—‘3 st CoumtY SHEET NO.,
au HOU HARRIS, etc, 85

150
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.
1

o8

DISCLAIMER:

y for the conver-

ing Practice Act“, No worronty of ony

T ossunes no responsibilit

Txi

.

sion of this stondord to other formots or for incorrect resul+s or domoges resulting from its use,

se whotsoever.

The use of this standord is governed by the "Texos E

kind is mage by TxDOT for ony purpo

Nominal Arm Length - Lg (50 TO 65"}

Nominal Arm Length - L¢ (44° Max)

See Sheet 2 of S

€ Pole
.]- Hondhole
Detai) D, E,

See “Tenon Detail”

90°

sy | /. Fore
o |/G . ®

i "~ _—See “Tenon Detail”
/_ See “Slip Joint Detail”
\‘%=====4é;;==§EE§==:E-
2 -

L

Note: The orm sholl be fabricoted straight with
the untood rise measured 08 shown.

FIXED MOUNT TRAFFIC SIGNAL ARM

@See Sheet 3 of § for Arm Rise

— 2" . ;
1F-6"
Mast arm

Buil+-up box connection-
connection- ieefsgeef Note: The arm shall be fabricated
See Sheet e with o 20° or greater radius
3 of 5 within 8’ of the bose so0 s

Min. Rodius = 20’ to produce the unlooded rise

measured as shown.

@See Sheet 4 of 5 for Arm Rise
and Clomp-on Arm Details
Lunminoire Arm -

i See Sheet “Lum-A"

See Sheet 2 of S
-Detoil A
D -Q-
X ¥ _see £
ILSN Arm Connection - See Sheet 4 of 5§ Nom Arm Lgth'¥ ghg*f-',*s . [LSN Arm Connection - See Sheet 4 of S
Nominal Arm Length - Lg ") | Detail |+ Nominol Arm Length - L.
A A A See BorC (2 ;rofi‘éc si ngl.?rm
= — ee Above feta B
3+ -ofBracket  3-.ofBracket  3‘-ofBrocket 3 -gfoneet - —== ! Bracket [3° -0
Assemd| SN[kl Paso st | 5
g s
000w e - .

=] © N—rraftic Signoi |, 9. | 8 7 9
. |e Arm See Above || = € E . AL
§ ] Detail § 5 § : Weather Head 3 |2
g | =2[&) = 5l Y (Supp!ied =
95 3 . @ Y ol € : by others) OE b

- — s ] -
aZ|2 ® Threaded Coupling for - o NE N nZiE
To|g CGB Connector A4 .2 QA 14 = ~ole
c'|« See "ARM COUPLING OETAIL" | 5 : | Ve
F~|° Sheet 4 of S Ul = © 5~|0
: Ty s | . e
(=] "] ) w0 o 4
1 I / I \ - | ' Hd
« |2 See Sheet “MA-D"-= S i
215 Dg / E

= Crown of Road E < Crown of Rood <

|

MYV ANV AN,

ANYONEAS

AYAWAWYANY AW

ELEVATION

(Showing fixed mount arm}

Foungofion
heet
gegf see Foundotion
@18 -0" w/o clamp-on arm L See Sheet
18'-9" w/ clamp-on orm Lc 3of S

STRUCTURE ASSEMBLY ELEVATION

{Showing clamp-on orm)

.239" thickness is permissible

for Tip Section

TABLE OF DIMENSIONS "A°
Arm Length 24’ 28’ | 32’ 36° | 40 44° | 50° 55" | 60° 65
Arm Type IT 10° [ 1y {12° 13"
Arm Type ITI 10° [ 117 a2 {12
Arm Type T 12° | 12° [ 12" [ 12°
2" Sch
40 pipe
End Plote 3/8 “ thick min.
shape to match orm
:ltj /Q Arm
=1
~

16’ -0" (Min)~17"-0" (Mox)
¥ 20” : ‘ll

Note: A slip joint is 4 - Y
permissible for arms 1- 32’-
50° aond greater in
length., The slip joint
shall be made in the

CLAMP-ON TRAFFIC SIGNAL ARM (IF REQUIRED)

Dia holes ond

Dio golv A307 bolt.
Tack weld nut to thread
projection aofter moking
joint. Repoir daomoged

GENERAL NOTES:

Design conforms to 1994 AASHTO Stondord Specifications for Structurol Supports for
Highwoy Signs, Luminaires, ond Traffic Signals ond Interim Specificotions thereto.
Design Wind Speed con be either 100 mph or 80 mph plus o 1.3 gust factor. If clamp-on
traffic signol is required, designs ore based on an arm inciuded angle of 90 degrees
or more. Angles of less thon opproximately 75 degrees will require o special design.

Poles are designed to support one B’ -0" luminaire arm, two 9'-0" internally lighted
street nome (ILSN) signs ond two traffic signal arms with |imited length combinations.

Eoch arm with its reloted ottachment is shown below

Arm Equivatent DL (B | w. ePa(5X®)
8 Luminaire Arm Luminaire 60 Ibs 1.6 sq f+
9’ ILSN Arm Sign B5 Ibs 1.5 sq ft
50’ to 65° Signal Loads
Fixed Mount Arm 310 Ibs 52 &q ft
Up to 44’ Signal Loads
Clamp-on Arm 180 Ibs 32.4 sq 1t

@EQUivolem deod load plus horizontal wind lood applied ot the end of arm except
[ILSN arm, which opplied 4.5' from the centerline of the pole.

@Effecfive projected oreo {octual oreo times drag coefficient) for the apptication
of horizontal wind lood.

Except os noted in Sheet 1 thru 5 of 5, other details not covered shall refer to
Standord Sheet "MA-D“ for pole details, "LUM-A" for lumingire arm ond connection
detoils, “SNS" for internatly |ighted street name sign detaiis, and "TS-FD" for anchor
bolt and foundotion details,

fobricotion shall be in occordance with [tem 686, "Troffic Signal Pole Assemblies
{Steel}” and with the details, dimensions, ond weld procedures shown herein.
Weld references coll for preapproved weld procedures which the Fabricator must
obtoin prior to fabrication. Moterial, fabrication toleronces, ond shipping practices
sholi also meet the requirements of this sheet ond Item 686, “Traffic Signal Pole
Assemblies {(Steel)”,

Unless otherwise noted, all ports shall be golvonized in accordonce with
Item 445, “Galvonizing” after fabrication,

Deviotions from the detoils ond dimensions shown herein require submission of shop
drawings in accordance with the [tem 441, "Steel Structures”. Alternote designs
are not occeptable.

Installation of domping plate for the long mast arm is not recommended.

Provision of the brocket assembly used to support the troffic signal heads shall be
under the direction of the Engineer for approval.

Design olso conforms to NCHRP Report 412 for
fatigue resistonce except thot there are no
stiffeners at the bose plate. TxDOT is conducting
tests to determine if stiffeners at the base
plate will or will not result in optimal

per formance; depending upon the results of

the tests, poles may need o retrofit to ensure
optimal fatigue performance.

Min Lap
equals 1.5
times female

1.D. Troffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES
LONG MAST ARM ASSEMBLY

(50 TO 65 FT)
(80 AND 100 MPH WIND ZONE)

j"*?mwsﬂmwmmvd'nuNWVWMm

S MA-3 shop, but moy be match golvonizing in accordonce LMA (1)-1 2
k {s] d s - "
% L/ '3?2022.,33?.,3.""” with Item 445, “Galvanizing™. Sheet 1 of 5

© 1x00T July 2000 owy TABOT | cxe DARR Jom: TR [exi Tacer

REVISIONS conT |sect 9508 HIGHAT
TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) e 5451(85| 001 1-610, etc.
BISY COUNT Y SHEET MO,

HOU HARng'etc. ﬁ

15141
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8 Tab ond MATERIALS
L9
3t st 2‘22'»4%‘9-532 A
58% > 0 / B oy Round Snafts or | ASTM AS95 Gr.A, AS68, A1008 HSLAS Gr.50 Class 2,
. ack plote A1011 HSLAS Gr. lass 2, r.
g§§ Zinc die cost or See “Detail F- for \ / Vo' x 4" x 1°-6 %" Polygonal shaf tJ] or A10IT S5 .30 &)
- Alum, or Golv. Metal alternate Pole Cap steel strip M-1020 or
- . .
§§8 Cop with min. of 3 D30 L ~f  sheet A-569 Plates (0) ASTM A36, A588, or A572 Gr.S50
s set screws %" dia Hook for Ve MD-5 < T~ %" &
o+ = \ honging wire _‘_..'_.._. Connection Bolts | ASTM A325, or A449 except where noted
L | . »
=l . Pole L - MD-4 bt Tone D Pin Bolts ASTM A325
s O e
e el Vax % \ terminal block pive(D ASTM A53 Gr.B, AS501,
<§ 28-32 - {2 req’d) pe A1008 HSLAS-F Cr.50, A1011 HSLAS-F Gr.50
cI : I -
33 & clome 1 r:‘”o i onidy Pon D screws, B Golvanized steel or stainless steel
28 . or optional #8-32 x 1 ', Misc. Hordwore
§85 Luminoire Arm 5 [ - g5 win. 2 circuit \\ 2 self-tap Type “F-, or as noted
« ~ enetration erminal “ stainless steel
28" ny btock BY (4 req’d) (D ASTM AS72, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
= gB DE]‘AIL H 810-32 . "P or A1011 SS moy hove higher yield strengths but shall not have
;55 DETAIL A e ] mtg. holes ;; less elongation thon the grade indicated.
< — Poat 1" clearance . .
8§§ (for pole with luminaire) gg;b:;'“'fﬂgé"e / ™ ‘%.e for copper ASTM A1011 SS Gr.50 shall also have a minimum elongation of
wxe block (see ground connector 18 percent in 8 inches or 23 percent in 2 inches. Materiol
3 i i + notes 3 & 4) ~ thickness in excess of those stipulated under A1011 SS
Q. Zinc die cost or tho g
oBs %" dia Hook Threaded Strap  aium, or Golv. Metal ™ 6 will be acceptoble providing the moterial meets all other
T3 for honging wire %' x 1" RMin  cop with min, of 3 See Detail “F" for | A1011 SS requirements and the requirements of this item.
8§§ (Typ? set screws olternate Pole Cap R |1 \1\
$ ab and__~ A .
T < E € of 4"x6" 1.D. 5 4" x 8" hand
S‘gi AN N Handhol e %" dia Hook for e 4 ¥ hole opening
§8§ %l 7 - a2 U B Burndy ®KC22J12713
-3 o % dia bott Blackburn TTC ! v
1]
s = or serew ACCESS COMPARTMENT ot aporoved saual.
8 . — »~ Will occept 4-88,
GE - Clomp-on arm Access 2-86 or 1-%4 max.
28% = for ILSN. D19.5 or D20.25 Bock plate  comportment
oBo § B See Sheet 3 of 5 N - Split lockwasher, {
el See "Detail A" i . - 2" stainless Slot % le— gee Detail 4
§° o e _Z‘-nsodllfa Ya© J" ([ 1] - I
;.:g ¥% Pole Cap & Nut = N = \H:x._ nut, Yp* - 13N f % — MD- 4
252 DETAIL B DETAIL C stainiess top - 410 e
] [————————] 4
89 { . X out
= {If ILSN applied) -
zgs S %" dlo Hook %" dio Hook SECTION Y-Y DETAIL J COPPER GROUND SECTION B-B * * 85% Min.
oy toptional) {optional) [ ———————— —— e S — —_—e Penetration
§ . CONNECTOR Opening for occess compartment shall be no more than
P33 . Fixed mount arm —_—— Vs inch wider thon the access compariment itself.
Eva % ; Fixed mount orm . Ya" to " Y "o Yo" to V2" Y e
P e See Detail H for a" R a" R
& : U 7 . T " +
& - € of 4"x Handhole Weld Handhole Weld . Y2* aia 1 < Y2" dio
¥ o 6" 1.0. o Bar for ® Bor for
< . Handhole Handhole cover 4 Hondhole cover S honging ! q 7 nanging ACCESS COMPARTMENT NOTES: .
2 =] 12g min, 129 min. - ¥ wire and - XY wire and 1. The cover shall be one piece formed from ABS plastic, shall be o peorl
s N N 3 - J-Boit & J-Bolt gray color, ond sholl be suitoble for exposure to harsh sunlight and
e =4 %" dia bolt %" dia bolt ,'1 H ot tachment 1 ottachment extreme weother. Cover sha!l lotch with two screw lotches ond sholl fit
. S LRl or screw - 5= (_ == || tightly to the enclosure ring to create o roinproof seal. Latch screws
. ") :_o%dhole Frame- g ;a%dholezrrmte- - L \ d shall be 1/4-20 stainiess flot socket head screws with tamper proof
- U " x 2 min, " x 2 min, — - feature.
+1 o 3
~ o - ) . [
5 T of 4"x K 214 “ | / 2. The pole manufacturer shall provide with each pole o separote kit
¥ iy 6" 1.0. w© ° . consisting of: one cover with two lotching ossemblies, two terminal
i cl - Haondhole Clamp-on orm — —— ! strips (Marothon #985GP12CU or approved equol), four #8-32 x 1 "
Y GG Gl Bottom of § ® | self tapping type “F" stainless steel pan head screws, and one ground
Bose Plote /& - : connector (Blockburn TTC, Burndy KC22J12T13, or llsco $55-5). .
P | The traffic signal contractor shatl install the kit items in the field.
*1 \ A/ A
. r 2" dig thregded : . 3. The screw hole spacing on the enclosure back plote shall be for
S - g d:?nmfegdedr coupting - 2 per Bottom of \b two Marothon #985GP12 terminol strips, one Marathon %985GPO6CU
A duol most arm el e ;* arm Base Piate terminal strip, and one Bussmonn #BME032B fuse block.
2 ©® M =Ll DETA“- E M m 4. Install one Bussmann SBM60328B, Li\f'fclfuse 8L60030\lﬁ-2C, or
L [ N & M = el
© {for 30’ pole with luminaire {for 24° pole with ILSN sign and no (for 20.25%° pole with no ILSN (for 19.5° pole with no ILSN 5;'—;22“5,:?:”:6.30352 LG SUAE 2 S L G ICR L AUC tadal )
= and [LSN sign) luminaire, single or duol mast arm} signdom': no Lunin?ire, sign on(;.l no lt:nino,irc,
ual mast grm single most arm
S S % % permissible 2nd
longitudinol seom weld, ,
Ra3"#1" MD-2 180° opposite to 1st ¥)
e \\2 — sem? r’ Texas Department of Transporiation
Access X
:.., Compar tment @/“ n \% ¢ Fixed Traffic Opergtions OWvision
- / N o U e e Ui Azl
: s 2" dia reade
. - i opef\\“c jt—27" BolIt thre;:ged Coagéing SUPPmT STRUCTURES
s \ i : coupling ~
n i‘ A Circle -2 per threads LONG MAST ARM ASSEMBLY
“pal O~ w0-1Q) arm "% (50 T0 65 FT)
o~
L \ Pl assembly Pole (80 AND 100 MPH WIND ZONE)
2N x5 emenen LMA(2)-12
34 Stot Arm POLE COUPLING DETAIL Sheet 2 of §
i " = —e e
pole diameter 21 SECT ION A A ©71x00T July 2000 oMt ISt Jexs anc Jom: 165 [exi asr
. . . . « . REVISIONS CONT |sECT X8 HIGHEAY
Bottom of @ Longitudinot seam weld must be oriented within 90° (45° rototion ¥y
v v Base Plote M egch side) along the fixed mount arm. 60% min penetration required, i 6451 | 85 001 [-610, etc.
gy POLE ELEVATION 100% penetration within 6° of circumferentiol bose weld. Bisi oty a0 0.
ac HOU HARRIS etc, &7
T3TE]
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]
£65 . Fixed ROUND POLES (13
53° Weld other side to = ___ROUND POLE :
%82 Side Gusset Plote — Provide Detail shown in A‘:?:Lr D, [Dis.s Dzo.2s] Dae | O30 [GDtHk F°U;'::;'°“
o8- . % T ! SECTION F-F or equivalent s = = = T o
.’-‘gg sx| £ optional droinoge holes —-n’t- %V~ | % . . 100% complete joint L . . . . .
8 - ¥," Dia inside box Il A ,— Top Gusset Plote & ¥ PL penetration weld 50, 55 21.0 18.2 17.6 16.8 3125 48-A
‘§§8 irm T T I PP <l from both sides. % 60’ 65° * "
= . FReinf : PN
Pre - S_f'"ener ' Stiffener '| %" dic Hook =X \ —— Fixed ROUND ARMS (13)
=8 e P T = — (optional) . Mount
B8 Nt /W | oeriend ! i Yer 4" Min Arm Le| L D1 D2 [ig#nk Hian
2"§ Arm Mounting Plate ——=*N{| L € Rei -—L—4 " ft. ft. in. in, in,
-3 . s "L [ s,??'fz,ie, , | & Box 4% 50 49 18.5 1.7 | .3125 | 3'- 3
3°§ = L _Pgle Mounting Plote — | | |~ * Radius Slot ¥ = = TG T e =D
P , T — e — [T ¢ {ooth sides) iy . 8. . .
8oy & r IN Yoo o i REINFORCING STIFFENER 60 59 | 18.5 | 10.3 |.3125 | 3 -i1-
LI € Most Arm nh ! rhoge in Pple - Only 4" length at tip of Arm Stiffener requires 3 2 3125 - 4
PEr i /Q—V—a'yp o o complete joint penetrotion weld., Smooth weld 6 18.5 9.6 |-
<a3 | % 20 -4% 2% radius to connect Stiffener. Only o fillet weld
88 & _____ _— . " I ; %I’ I s | is required for the remaining wetd length. Ds = Pole Bose O.D.
._...é g'{z .Di%l.@__; ! —— .. - - T —| Dig,s = Polde TotI:Lg&D.‘ v.:iﬂ"\ no Lw:nina;re
ole in Side Gusset N g ond no single mast arm
o %7 e T e prote SEIAIL X D+ Pole Top 0(0. it oo Luminaire
o (V]
gg.g I ~ D24 = Pole Top 0.D. with ILSN
23 s < | Bottom Gusset, 2 w/out Luminaire
" 88 N Aelq orher 8299 10 | : Plate € 4" x 6 1.D - Dw = Pole Top 0.D. with Luminaire
22; Side Gusset Plate % Boodinle / 5 g\ = Arm Eoseoobo.
* 5 " c 2 = Arm End 0.D.
required if - ] o :
Bye [eeen ®% ILSH o wll £ R - .
§§§ (D peburr holes and offset é‘;’;ig‘;g?ed e 9
¢ as shown for droinoge ) ARM STIFFENER n
[ A or wire occess 2- ¥4" dia optional drainoge holes. o . = . .
§§.§ ' 3“ Min. clear distance frcg\ the {Cut to moteh arm inclination and taper) § m;cg:eazeghom is minimm, thicker materials
edge of adjacent 4" dia hole *
wBE
e T=-UP T Shoft profile 16-sided or 18-sided is considered
"‘32 BUIL UP_BOX CONNECTION @ to be equivalent to round section.
§r—0
.%g . 28" gl
o= ™ —
e Tl e 4" thick Min, e WA WA WA 3
En: % Reinforcing Elrculor stesl :ﬁ?v{rgg’f 2 Flot - ~ GENERAL NOTES:
£
‘gz Stiffener Top Template Woshers Mast Arm Built-up Box Connection: For the welded orm-to-pole
OE¥ Y6 x %o ¢ B o ﬁzhor o connection os a bui lg-uo box configuration illustrated here
B s . = £ is an example only, fobricators are required to submit a shop
§-% : a8 Dfvadi | Z‘ Sutde = = T SECTION F-F drawing of box connection for opprovel. The drawing shali
g?'é - usoe Optional weld splice @ Yy specify the details of each box element, welds of arm-to-pole
x® 1 R - connection, orm-to-plote socket cor_\necﬂon. ond arm rise
p ¢ side Gusset . B = creation. Specify the proper location of droin holes along
& l /_ 3 = Vig — the pole. 2 /2" dio hole in the pole mounting plate and
¥ - cle . 4" dio hole in the pole need to be aligned for wiring access
= € /= 9 “le - Steel Template with or drainage, Arm stiffeners cut to match orm inclination and
3 b = gl- 3 holes Y " greoter toper sholl also be included.
a & \J 3 §l¢ 2 1R T 2 than bolt diometer
o - 5 2|56 | E ype The deviotion from flot for either arm or pole mounting
\ il o [ oS | = plaote sholl not exceed ¥» in., which is meosured along the
— v —S— +— ! ol B |+ center of mounting plote +0 0 raodiol distance of 13.5 in,
~|w . - 2 | ® The deformed-from-flot connection between arm ond pole
< = @ mounting plotes shall not be allowed if the center of both
: : mounting plotes cannot contact directly.
" ¥ < . Fixed mount details ore used for single most arm ossemblies
%" thick Min, - 2 Sides : $
p Cireulor Steel (Typ} B¢_>H' Circle ond for the first arm on dual most arm Qssembl ies.
| g;‘pff Y." oL Bottom Templote Diameter
i ffener i
. NUT_ANCHOR ANCHOR BOLT & TEMPLATE SIZE
5 (TYPE 2 TEMPLATE DETAIL Sort
100% = o4
._ penetration —__ANCHOR BOLT ASSEMBLY [?:10 Leng'l'h Tr:r?god B&t;oon:j C?gc!;l‘e Rz R
I SECTION C-C
Arm stittener FOUNDATION DESIGN TABLE 2 | s | 10n [ e | 2re [re | nie
| REINEORCING R AF N -ft Hi SICN
FON [DRILLED STEEL o ILLEDGSJ, HE 8%5' - 14 Foggg?;ﬁm *Min dimension given, longer bolts ore occeptable.
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHO BOLT LOAD
D1A VERT SPIRAL N btows/ft BOLT (:sy“ CIR |ANCHOR FZoMENTISHEAR TYPICAL APPLICATION
BARS | & PITCH ™o 15 40 DIA oia TYPE | k-ft |kipe r Texas Department of Transportation
VL D T 7
COﬁz,,ec‘l',‘:,,, 48-o | 48" |20 =9|#4 ot 6" | 21.9 | 19.5 | 147 | 2%" | s5 |27 2 |a%0 |0 ,,os,sgm*gsﬁgm,,, Traffic Operations Division
Bolts
i SEE SHEET "TS-FO" FOR ADDITIONAL DETAILS. TRAFFIC SICNAL
1
b Anchor bolt design develops the foundation capacity given under SUPPORT STRUCTURES
arm Foundotion Design Laods. LONG MAST ARM ASSEMBLY
1 Mount ing @Foundoﬂon Design Loads are the allowable moments and shears ot (50 TO 65 FT)
Plate the base of the structure. (80 AND loo MPH WIND ZONE)
Field Penetrometer readings at o depth of gpproximotely 3 to 5 feet may be
used to adjust shaft tengths. LMA (3) -1 2
Sheet 3 of 5
N2+ PL \ ‘ If rock is encountered, the Orilled Shaft sholl extend o minimum of two © 1007 July 2000 I T O
Most Arm diameters into solid rock. y
o REVISIONS cont |sect J08 HIGHWAT
4 o SECT |°N D..D Decimol lengths in Design Table ore to allow interpolation for other 1z 6451 | 85 001 1-610, etc.
tbar] it Bl e B = A — Y penetrometer volues. Round to nearest foot for entry into Summary Table. Bist COUNTY SHEET WO,
ac HOU HARRTS, etc. 68
T3IC]
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ce Act”,
oONS DI |

SUMBs NO res

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

€ Pin bolt, ]
pipe and hole

¥," Dio Sch 80
Pipe (Typ}

ing Proct

ineer
T os:

(Typ)
23 s
]
Sy V2" thick
P strop B

OISCLAIMER:

. 179" thickness is permissible
for Tip Section

_6'-0"(Min) 511" -0" (Max
7 9"

Note: A slip joint is
permissibte for orms
40’ ond greater in
length, The slip joint
shall be made in the
shop, but may be match
marked and shipped
disassembled.

f-'yz”-o

ILSN Arm to pole)

CLAMP-ON CONNECTION

DATE:
FILE:
P

niL

52

.5

50 x

re 2| cap 1" Mox
5 :

- -N -t
i oo F  Mfprie
o: required .

B

>
2§ 3rd Pin
£% bolt where
S‘g required
-
i R —"
i i T
»
ab « :“ w :
o8 <
: p—
8 y 00
s
ES- I/z" thick
58 e
n
§.'.’ ?‘i’yp)o s l"—q_ Pole
® ELEVATION
.‘g'; (Mast Arm or

= 857 Min,
enetration

Min Lap
equals 1.5
times female
1.0,

£

Dio heles and
ig galv A307 bolt,
Tock weld nut to thread
projection after making
joint. Repair damoged

golvanizing in accordance
with Item 445,

SLIP JOINT DETAIL (CLAMP-ON ARM)

drainoge hole
t 4" Dia

threaded coupling

(Mast Arm)

or ¥4" Dio
threaded coupling

C(ILSN Arm)
¢ Arm

Typ

Ya® thick

stiffener B

Connection bolt with
heavy hex nut,

2 fiot woshers

ond 2 lock washers.,

"Galvanizing".

ARM COUPLING DETAIL

Stoinless steel bands (or Cobles)
ond cost bracket 0s in "Astro-8rac”,
“Sky Bracket" or "Easy Bracket” with
14" Dia Threaded Coup!ing.

BRACKET ASSEMBLY

oo —/

Threoded
Coupling

ILSN ARM COUPLING DETAIL

ARM WELD DETAIL

Longitudinal Seom Weld must be

oriented within the lower 90° Sheet 4 of §
80% in panctrarton OTs00T Moverber 2000 Jowx oo Jom ron _Jon o
100% penetration within 6" e REvISToNs cowr_|sict o0 iGmay
of circunferentiol base welds. L) 64511 85 001 1-610, etc,
oIsT COUNTY SHEET WO,
HOU HARRI.S‘efc. 69
E—

80 MPH WIND CLAMP-ON ARM CONNECTION
C 1 omp-on ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. %" Dia.
Arm LC Ly D'| ?2 *hk@ Rise L, f)' D.z '":Ik@ — ?ch 4? hick A F Bol.fs Pin Boits
ft. ft. in. in. 1. in. in. in. pipe Dio Dio No.
20 19,1 6.5 3.8 179 1°-9" 19, 1 7.0 3.5 .179 1'-8" in. in. in. in. in. ea
24 23.1 7.5 4,3 . 179 1" -10" 23.1 7.5 3.5 .179 1°-9% 3 216 10 4 72 2
28 21.1 8.0 4.2 | .179 -1 27.1 8.0 3.5 | .79 1°-10° T ——
32 31.0 | 9.0 4.7 | 719 | 21" 31,0 | 9.0 | 3.5 | .179 20" Most Arm Size | | |
36 35.0 9.5 4.6 .179 2'-4" 35.0 10.0 3.5 179 2 -1 T oie o
40 39.0 9.5 4.1 .239 2: -g” 39.0 9.5 3.5 .239 2: -3 T D B i B pos
44 43.0 10.0 4.1 . 239 2°-1 43.0 10.0 3.5 .239 2'-6 ~ NS e c " e
100 MPH WIND 7.5 L179 14 8 1 2
C | amp - on ROUND ARMS POLYGONAL ARMS 8.0 179 14 8 1 2
Arm LcC Ly D, D2 trk (12) . L, D, D, thk (12) . 9.0 179 6 10 ! 2
ft. . 10 i ; LU ft. in in. in. LI 9.5 <179 |18 | 12 1 Y 3
20 19,1 8.0 5.3 179 1-8" 19.1 8.0 3.5 179 -7 9.5 . 239 18 12 1 Y4 3
24 23.1 9.0 5.8 .179 1°-9% 23.1 9.0 3.5 L179 1°-8" 10.0 . 239 18 12 1 Y 3
28 27.1 9.5 5.7 L1179 11-10" 27.1 10.0 3.5 179 1°-9" 10.5 .239 8 12 1 Y 3
32 31.0 8.5 5.2 . 239 1-11" 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 1-nn 11.5 . 239 18 12 1Y 3
40 39.0 10.5 5.1 .239 2'-3" 39.0 1.0 3.5 .23% 2 -1
44 43,0 11.0 5.1 .239 2'-8" 43.0 1.5 4,0 . 239 2'-3"
0+ = Arm Base 0O.D. Thickness shown is minimum, thicker moterials
D2 = Arm End 0.D. may be used.
L1 = Shoft Length
Le = Clomp-on Arm Length

GENERAL NOTES:

Clamp-on detoils are used for the second arm on
dua) mast orm ossemblies or [LSN orm support. For
a clomp-on mast arm, o moximum 1 %" wide vertical
slotted hole moy be cut in the front clomp plote
to facilitote drainoge d¢uring galvonizing. The slot
shall be centered behind the arm ond shall be no
longer than the arm diaometer minus 1", for an ILSN
arm, a 1 /4" diameter hole shall be cut in the front
clomp plote for wire occess, A maotched hole shall
be field drilled through the pole to provide wire
occess ofter orm is oriented., Deburr both holes.

Wnere duplicate parts occur on a detail, welds
shown for port sholl opply to o!l similor parts on
the detoil,

Pin bolts ore required to prevent rototion of
clamp-on arms under design wind forces. Pin bolts
shall be ASTM A325 with threods excluded from the
shear ptone. Pin bolt and ¥ " diameter pipe shall
have ¥ " diometer holes for a 4" diometer golvanized
cotter pin. Back clamp plate sholl be furnished with
a ¥a" diometer hole for each pin bolt. An Vg * diometer
hole for each pin bolt shall be field drilled through
the pole ofter arm orientations have been opproved
by the Engineer.

j"‘?@msﬂmmﬂuﬂd’ﬁumwmem

Traffic Operaotions Divislon

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

LMA(4)-12

I}lDi
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582 Shipping Ports List Shipping Parts List
2LE Ship eoch pole with the following ottoched: enlarged hond hole, pole cop, fixed arm connection Troffic Signal Arms (Fixed Wount) {1 per pole)
8. & bolts ond washers, ond ony odditional hordware [isted in the table. Ship eoch orm with |isted equipment ottoched Luninaire Arms {1 per 30° pole)
§';.§ Rominal 30* Poles with Lumingire 24' Poles with [LSN 19.50° (Single Most Arm) Nomingl Type 1V Arm (4 Signals) Nomingl Arm Length Quontity
23 Arm See note above plus: one for See note above plus 20.25' (Dual Most Arm) Arm 3 Brocket Assembly 8 Arm
B Length two if ILSN ottoched) smoll one small hond hole  Poles with no Luminaire and no ILSN Length ond 4 CGB Connectors
2 5" hond hole, clomp-on simplex { See note above ft. Designotion | Guontity ILSN Arm (Max. 2 per pole) Ship with
§g§ Single Most Arm 50 501V clomps, bolts ond woshers
§§; Lf ft. Designotion Quontity Designotion Quontity Designotion Quont ity 55 551V Nominal Arm Length Quontity
&, 50 50L 508 50 60 601V 7' Arm
2t5 55 55L 555 55 65 651V 9" Arm
jat 60 60L 605 60
2% 65 65L 655 65 Troffic Signol Arms (80 MPH Clamp-On Mount) {1 per pole} Ship eoch orm with listed equipment qttoched
wxy Dual Mast Arm Type | Arm {1 Signal) Type |1 Arm (2 Signals) Type 111 Arm (3 Signals)
N f |Le 7 , i T Nominal | 2 CGB connector and 1 clamp | 1 Brocket Assembly ond 3 2 Bracket Assembly and 4
o g& ft. | ft. [ Designotion Quont ity Designotion Quontity Designotion Quont ity Arm w/bolts ond woshers CCB connectors, and 1 clamp CCB connectors, ond 1 clomp
gt 50 | 20 5020L 50205 5020 Length w/bolts ond woshers w/bolts ond washers
s.gf 24 5024L 50245 5024 ft, Designotion Quontity Designotion Quontity Designation Quontity
ggg 28 5028L 50285 5028 20 201-80
558 32 5032L 50325 5032 A 241-80 2411-80
§,.§ 36 5036L 50365 5036 28 281-80 2811-80
285 40 5040L 50405 5040 3 3211-80 32111-80
gée 44 5044L 50445 5044 36 3611-80 36111-80
3 5 |20 5520L 55205 5520 40 40111-80
:.’.‘§ A 5524L 55245 5524 1] 44111-80
25% 28 5528L 55285 5528
:gg 32 55321 55325 5532 Troffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole} Ship eoch arm with |isted equipment ottoched
;,,: 3 5536L 55369 5536 Type | Arm (1 Signal) Type 11 Arm {2 Signals) Type 111 Arm (3 Signals)
’§§ 40 55401 55405 5540 Nominal | 2 CGB connector ond | clamp 1 Brocket Assembly ond 3 2 Brocket Assembly ond 4
2o 44 55441 55445 5544 Arm w/bolts ond washers CGB connectors, ond 1 clamp €GB connectors, and 1 clamp
. 60 | 20 6020L 60205 6020
g A 6024L 60245 6024 ft. Designotion | Quantity Designation | Quontity Designation | Ouontity
§ 28 6026L 60285 6028 2 201-100
2 32 6032L 60325 6032 A 241-100 2411-100
3 6036L 60365 6036 28 281-100 2811-100
40 6040L 60405 6040 32 3211-100 32111-100
, 44 6044L 60445 6044 3 3611-100 36ll1-100
65 |20 6520L 65205 6520 40 40111-100
24 6524L 65245 6524 44 44111-100
28 6528L 65285 6528
32 6532L 65325 6532 Anchor Bolt Assemblies (1 per pole) Eoch onchor bolt ossembly consists of the following: Top
36 6536L 65365 6536 Anchor Anchor ond bottom templates, 4 anchor bolts, 8 nuts, 8 flat
40 6540L 65405 6540 Bolt Bolt woshers and 4 nut onchor devices (type 2}
a 65441 65445 6544 Diometer|  Length Quantity per Standord Drowing *TS-FD".
212 5 - 3° Templotes moy be removed for shipment,
Foundotion Summory Toble s
Locotion Avg. N No. |Orill Shoft ses Notes
ldent, Blow/ft. | Eoch | Length (feet) Abbreviotions
48-A s+ Foundotions moy be listed seporotely Lf= Fixed Arm Length
or grouped according to similarity of locotion tce  Clamp-on Arm rn”“’f’ agffgzm g, JZ"W fatlon
ond type. Quantities are for the Controctor’s Length (44" Mox.)
information only. LONG MAST
sse Decimal lengths in Design Table are to ol low
interpolation for other penetrometer volues. ARM ASSEMBLY
Round to nearest foot for entry into Summory
Toble. PARTS LIST
LMA(5)-12
Sheet 5 of S
©TxD0T November 2000 o o Jex: cre Jows Fow Jexs ea
- Total Drill Shoft Length “ T Y T T
EE ::l;.l HARRIS, etc, 70
ALY
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r the conversion

No worranty of ony
y fo
i its use.

neering Proctice Act”,
ncorrect results or gomoges resulting from

.
1

TxDOT ossumes no responsibiilt

.
L

y TxDOT for ony purpose whatsoever.
formats or for

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

Kind is mode b

DISCLAIMER:
of this st

:
[ ar]
=
o w-a
ou.l

CwW20-1D
48" X 48"
(Flags-
See note 1)

Channelizing
Devices

Chaonnelizing

devices moy be
omitted if the

work areo is

minimum of 30’
from the nearest
traveled wQy, — |

Shodow Vehic

with TMA ond high
intensity rototing,

flashing,
oscillating

or strobe |ights.

{See notes 4

Chonnelizing
Devices

(See note 2} 4

(See note 2)A /

h 11

-]

le

x|

& 5)

Shoulder

TCP (1-10)

Shou i der

1" 3X for over 50 mph

l X for 50 mph or less

o

Min,

Work Spoce

X for 50 mph or less
™ 3x for over 50 mph '

{w20-10

48" X 48~
(Flags-

See notes 1 & 7)

WORK SPACE NEAR SHOULDER

Conventional

Roods

END

ROAD WORK

G20-2
48" X 247

(See note 2)A

48" X 48" - E
é::eu?::;e 1 “’F Channelizing
b ‘é Devices
- (See note 2) A
Lo |
o|wn <
é § b &
o I 8 +*
-4 - -]
NI AVEAYEIR T T
= gl 2882
5 @l =89
i | 25. 8
) SgRe
T
i S | 4
ol
=
3
o
Y
©
8
Q|
A
x
Shadow Vehicle é
with TMA ond
high intensity
rototing,
flashing,
oscillating or
strobe )ights,
{See notes 4 & 5)
. -
L |
| [
I ||
1 -
| - »
”
L ] >
& | | .
]
: :
END & [ 9 §
ROAD WORK slo
g20-2 N4 8
48" x 24- | 5
(See note 2 ol 2
o5
| Bk
>
et

Channelizing
Devices
(See note 2)A

TCP (1-1b)

(Flogs-~
See notes | & 1)

WORK SPACE ON SHOULDER

Conventional Roods

Chonnelizing
Devices
(See note 2) &

Cw20-1D
48" x 48" :.?r
(Flags-
See note 1) e §
L
olo
")
8y
v
>
o|o
uy
5|8
Y-
x
o |

sam

Shoulder

Work vehicles or ——
other equipment
necessory for the
work operation, such
a8 trucks, movecble
cranes, etc,, shall
remain in greas
separated from
lones of traffic by
chonnel izotion
devices ot oll times.

Shadow Vehicie
with TMA ond
high intensity
rototing, flashing,
oscilloting or
strobe lights.
(See notes 4 & 5}

//

Shou | der

END
ROAD WORK

G20-2

48° X 24°

Chonnelizing
Devices
(See note 2) A

END
ROAD WORK

G20-2

48" X 24"

(See note ) A

WORK VEHICLES ON SHOULDER

TCP (1-1¢)

Conventional

Roods

LEGEND

Chonnelizing Devices

Truck Mounted
Attenuator (TMA)

Portobte Chongeoble
Message Sign (PCMS)

Troffic Flow

e=zz=z=a|Type 3 Borricode

Heovy Work Vehicle

Trailer Mounted
Flashing Arrow Boord

Sign

15 KED|D

Flog Flagger

+ - Minimum Suggested Maxi o
(See note 2)A | Formuto|  pcetireRte M Sl "'s"i'gn"“ Suggested
osted| Formu cper Lengths Chonnelizing L itudingl
: Speed * % Devices sp?:'.m s:;ger Spoce
| * 10 ] 11" | 12 | Ono | 000 |pistonce “8*
4 . Offaet|Of fset|Offsat| Toper | Tongent
] | 30 2] 150°| 165°| 180’ 30’ 60’ 120 90’
56 . 35 |- —gg 205°| 225'] 245°'] 35 70" | 160° 120
§g§§ | 40 265°| 295°| 320 40’ 80’ 240° 155’
. }3“’3 X 45 450°| 495°| 540’ 45° 90’ 320’ 195°
8§2m | 50 500’ | 550°| 600’ 50° 100° 400" 240
'1' | 55 L=WS 550'| 605°| 660 55° 110 500" 295’
. 60 600’ | 660°| 720’ 60° 120° 600’ 350°
\ | 65 650‘| 715°| 780" 65° 130° 700° 14110’
e . 70 700°| 770°| 840° 70° 140 800’ 475"
S| Inactive | 75 750’ | 825°| 800° 75° 150° 900’ 540°
] ve,.,"'(’;rck.e | % Conventional Roads Only
Yl (See Note 3)' [ yx Taper lengths have been rounded off.
| LalLength of Toper (FT) W=Width of Offset(FT) SsPosted Speed(MPH)
£
—+ o
oy TYPICAL USAGE
,’| MOBILE SHORT SHORT TERM INTERMEDFATE LONG TERM
"6 . DURATION STATJONARY TERM STATIONARY STATIONARY
.,§, €| | GENERAL NOTES
i : 1. Flags attached to signs where shown ore REQUIRED.
L | 2. Al troffic control devices illustroted are REQUIRED, except those
N denoted with the triangle symbol may be omitted when stated elsewhere
| in the plons, or for routine maintenonce work, when approved by the
. Engineer.
| 3. Inoctive work vehicles or other equipment should be porked neor the
X right-of-way line ond not parked on the paved shoulder.
— 4, A Shodow Vehicle with o TMA should be used anytime it con be positioned
I 30 to 100 feet in odvonce of the oreo of crew exposure without odversely
N offecting the performonce or quality of the work., [f workers ore no
o | longer present but rood or work conditions require the troffic control
. to remain in ploce, Type 3 Borricades or other chonnelizing devices
l moy be substituted for the Shodow Vehicle and TMA.
> | 5. Acditional Shodow Vehicles with TMAS may be positioned off the poved
- surface, next to those shown in order to protect wider work spaces.
- l 6. See TCP(5-1)for shoulder work on divided highways, expresswoys ond
" . freewoys.
) | 7. CW21-5 “SHOULDER WORK® signs moy be used in ploce of CW20-1D
. “ROAD WORK AHEAD" signs for shoulder work on conventionol
- | roadways.
0
3 .
°(8 |
8le :
@ I
&ls :
o
>
g|® !
N .
0
Traffic
é : l 5. Operations
ol W l Texas Department of Transportation s'pw] ',,'hd‘:fd
R0
(Flags- TCP(I-I)'IS
See notes 1 & T FiLke tepl-1- 18,000 ™ Jtm Jos: Jex:
@lxbOT December 1985 cowt {mcr Jos HIGHEAY
2-94 4-9g "I 6451 (85 o0 1-610, etc.
8-95 2-%2 BIst COUNTY SHEET .
1-97  2-18 HOU HARR1S, etc. I
51
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\yorning §ign §equer.1ce END LEGEND
é;'gog:sa;?o?rechon / ROAD WORK ezzz2|Type 3 Borricade ®® |[Channelizing Devices
t
| gg?"f 24" EIIJJ Heavy Work Vehicle ZaY] I::g:um: et?MM
» CW3-4
8.§ O 0 % o 48" X 48" Troiler Mounted Portable Chongeabie
'62 le"-fc . Sxc (See note 2}A Floshing Arrow Boord Message Sign (PCMS)
$ 8.9 PREPARED p :
» | aneg CW20-1D ofle |Sign CJ Traffic Flow
§§§ . ~84a JO STOF 48" x 48°
tes T0 3 o= {F logs- O\ Flag u-o F lagger
§*2 ONCOMING = | 9183 See note 1) Winimum Suggested uo-‘
zoé’— TRAFFIC | ?-.I 3 CW20-7 Desirable So;cinc or | Winimum Suggested |Stopping
§ R1-20P * 483 LA Fosted|Formulo|  Toper Lengtns Cnonnel izing ss"“;" Longitudinal| Signt
i« a8~ x 36° 4 ¢ °;° % % Devices D?:_"G Buffer Spoce|Distonce
s - = 10° R 2 on a on a ‘8"
E’Bg (See note 8} w1626 END Jotfse ornnloruoﬂ Toper | Tangent |B'87Oe
- 5
b - 30 . ' ’ l ’ 30‘ . | ’ ’ -
.§§3 ‘ 2 24" X 18" ROAD WORK ws’ ISO' 65' 80' i 60' 20' 90‘ 200'
~ae - (See note 2) A 35 L= €0 205°| 225" | 245 35 70 160 120 250
83, 5 §§9'§ " 40 265°| 295°| 320°| 40 80° | 240" 155° 305°
n'g Channelizing devices A 45 450°’| 495°| 540 45° 20’ 320’ 195 360"
2 separate work space S ECSPIE 50 500°[ 5507 600’ 50" [ 100" | 400’ 240’ 425°
T8 from traveled wa emergencias,
§53 y 2 f':o??e;es?oﬁons 55 L=WS 550’} 605'| 660° 55° 110’ 500" 295° 495"
sho G 7 5 0 ; . : :
St T luningted 60 600°[ 660°[ 720°] 60" | 120" | 600 350 570
g_: ot night 65 650°| 715°| 780" 65’ 130° 700° 410’ 645"
23 & 70 700° [ 7707 | 840’ 70’ 140" 800" 475° 730°
858
- § 75 750°| 825°] 900" 75° 150° 900 540° 820’
v § : % Conventional Roods Onity
2?" 5 %% Taper lengths have been rounded off,
= = LeLength of Taper (FT} WsWidth of Offset (FT) S=Posted Speed(MPH)
s Sth of Offsed IFD) oX
ass TYPIC&_L. USAGE
§g§ MOBILE SHORT SHORT TERM INTERMEDATE LONG TERM
58y | | snadow Vehicle with DURATION | STATIONARY | TERM STATIONARY | STATIONARY
§‘8 TMA ond high intensity "3 7
g: rotating, floshing,
9 i Tionte (Ses notes S8 & 8 GENERAL NOTES
Pgo ab § 1. Flogs ottached to signs where shown ore REQUIRED.
§3 e x 2, All traoffic control devices iliustrated are REQUIRED, except those denoted with the
-§ a « Shadow Vehicle .9.; 5 triongle symbol moy be omitted when stoted elsewhere in the plans, or for routine
b | with TMA and high L = maintenance work, when opproved by the Engineer.
w30 intengity rototing, 3. The CW3-4 "BE PREPARED TO STOP" sign moy be instol led ofter the CW20-4D “ONE LANE
3 . fiosning, [ ROAD AHEAD™ sign, but proper sign spocing shall be maintgined,
T2h | .2 L L e 4. Sign spacing may be increased or on odditional CW20-1D “ROAD WORK AHEAD™ sign may be
E‘°§ [ elx%% (See notes 5 & &) — a used if advance worning chead of the fiagger or R1-2 "YIELD™ sign is less thon 1500 feet.
. ggﬁ z[228 | 5. A Shodow Vehicle with a TMA should be used onytime it con be positioned 30 to 100 feet
;: ® * =80 in odvance of the oreq of crew exposure without odversely affecting the performance or
=3 33 | P olos. a cw20-7 quality of the work. [f workers are no longer present but road or work conditions require
357t wieso YIELD X 48" the troffic control to remain in ploce, Type 3 Borricodes or other chonnelizing devices
g g * i | o may be substituted for the Shodow Vehicle and TMA.
s %6 | . 6. Aaditional Shadow Vehicles with TMAs may be positioned off the poved surfoce, next to
wn those shown in order 1o protect wider work spaces.
| | 10 Except in F TCP _(1-20)
ONCOMING emergencies, * + .55 CW16-2P 7. R1-2 "YIELD" sign troffic control may be used on projects with approoches that have
TRAFFIC frl‘a??e;esfofuons | c §w§ 24" X 18" adequate sight distonce. For projects in urbon oreos, work spoces shoutd be no longer
L ) F {See note 2} thon one half ¢city block, In rural oreas on roaodways with less thon 2000 ADT, work
I > iliuminated O n
at night Sle's. spaces should be no tonger thon 400 feet.
;up Rl8so 8. R1-2 "YIELD" sign with R1-20P “TO ONCOMING TRAFFIC® plague shall be ploced on o support
[ u-a-}- N ot o 7 foot minimum mounting height.
| -] A\ x TCP_(1-20)
| P a— 9, Floggers shoutd use two-woy radios or other methods of communicotion to control traffic,
| Cw3-4 10, Length of work space should be bosed on the ability of flaggers to cammunicate.
» = 48" X 48 11. 1f the work space is located neor a horizontel or verticol curve, the buffer distances
e | o {See note 2) A shoutd be increcsed in order to maintain odequate stopping sight distonce to the flogger
| ond 0 queue of stopped vehicles {(see table above).
0 0 12, Chonnelizing devices on the center-line may be omitted when a pilot cor is leading
traffic ond opproved by the Engineer.
13. Floggers should use 24" STOP/SLOW poddles to control troffic. Flqgs should be
| 1imited to emergency situations.
° Traffic
| END g 0,59!3(!0:3
CW20-4D ROAD WORK l Texas Department of Transportation Standard
X 48" 620-2
| 48" x 24* TRAFFIC CONTROL PLAN
a8 x 46" TRAFFIC CONTROL
& tFlags-
TCP (1 20) TCP (1-2b) See note 1)
Cw20-10 =
ONE LANE TWO-WAY 87 x 4o TCP(1-2)-18
;:;og:;e 1 FILE tepl-2-18.dgn o [ex Jom Jems
CONTROL WITH YIELD SIGNS __ONE LANE TWO-WAY Orator_becwper 1585 [ oo el am T o
W CONTROL WITH FLAGGERS T e 645 [85] ool 1-610,etc.
= (Less than 2000 ADT - See note 7) 2-94 212 o181 coumTy SHEET WO,
o -
oOuw 1-97 2-18 HOU HARRES, ete, 12
YAl




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

| Cw20-1D LEGEND
PREPARED :,?, ezzza|Type 3 Barricade @ ® |[Chonnelizing Devices
TO STOP See note 1} Truck Mounted
zs AN TP JHeovy work venicie | @R |atvenvotor (ThaAl
2 cw3-4 -
bl - - - - Troiler Mounted Portable Chongeoble
5§ CNz0 10, 4e° x 45°A R @ Floshing Arrow Board @ Messoge Sign (PCMS)
:gé (F 1ags- For either TCP{1-3a) or TCP(1-3b} = B % TN
808|  seevore v VA USE ONLY WHEN FLAGGERS N T Pr—
g;g CONTROL TRAFFIC END =
22¢ (See Notes 2 & 3) _
ROAD WORK Minimum Suggested Maximm .
.'.‘?t >3 0 g IP | Desirable Spocing ofl Misn;;nun Suggested
ried s CW1 -4R 629'2 " S%'e':dd Formula Toper Lengths Chonnel {zing spocing [Longi tudinal
So.; s:.l.-;R‘s“ - 48~ X 48* 48" X 24 " *¥% Devices o Bu,,“asm
‘e W ] 11°] 12 ] Ono | Ono 8"
§§3 N XX Off.aflﬁffui rrset| Toper |Tongent |PiTONCe
g2t XX Cw13-1P | ueH »* 30 150°] 165°'| 180°] 30" 60" | 120 90"
vlw b END 24 X 24 * ws?
= cwi3-1p . LHEH 4Q\r . 3 (See note 21 A 35 1L g5 [205 1225 [245°] 35 70" | 160° 120°
Ssg e X e 214 . 3 ROAD WORK . 0 2657 295°| 320°] 40’ 80° | 240° 155°
Y = & G20-2 LD a5 450°] 495'| 540°] 45’ | 90° | 320° 195
§55 . 48" x 24 & o 50 500°[ 550°| 600°| 50" | 100" | 400’ 240°
= \
282 N » @ $3 FAR 55 | .y [ 550°| 605°| 660°] 55° | 110" | 500° 295°
83 ~ & . venicle with X MRy 60 600’ | 660°| 720°| 60" | 120° | 600° 350"
g2t S 0 T ond Bion ntensity : 65 650'| 7157 780°| 65 | 130° | 700" 210"
B S ;g;9}iggsn;'g:h;ggam 915 .4 70 700°] 770°[8a0°| 70" | 140’ | 800’ 475°
1 ] [+] I .
e i Q 75 750°| 825°| 900° 75 150° 900° 540
g%% * ® roma. ses roten £ @14 . ¥* Conventional Roods Only
b X
o%r CW1-6al [ .5 ¥ Taper lengths hove been rounded off.
Egé 36" x 36" . Channel iZing devices 7 L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
58 . ploced across ¢losed @
§83 p " T N lone (See note 5) ———__ | . e SICAML S AGE
[ o L .
-~ (+ ] -l
325 = o (] f2 — SHORT SHORT TERM | INTERMEDIATE LONG TERM
°§-. N .0 L - DURATION | STATIONARY | TERM STATIONARY | STATJONARY
§.§§ Z 7
-5 CW1-4R r
280 48" x4 XX cur-aL A\ % GENERAL NOTES
F == I
ozl owm3-ip | wen g | o 1. Flogs attached to signs where shown ore REQUIRED.
o°g 24" X 24" PR 74 xx Q ] fe 2, All traffic control devices illustrated ore REQUIRED, except those denoted
,;§g._ (See note 2) A Rls v CI3-1P | WP Qs & with the triongle sybol may be omitted when stoted elsewhere in the plans,
yofe ¥ 24" x 24 or for routine maintenonce work, when approved by the Engineer,
=¥ 5] :b (See rote 2)A "g 3. Flogger control should NOT be used unless roddwoy conditions or heovy
g ok . P ey P4 traffic volume require odditional emphasis to safely control troffic,
@ 271 Shodow venicle with- 7 —Shadow Vehicle with Additional floggers moy be positioned in odvance of troffic queues to
& z% TMA gna nigh Intensity TMA ond high intensity alert traffic to reduce speed.
g:c?t |3?’ing g.f Q#Boe rotating, floshing, 4, DO NOT PASS, PASS WITH CARE ond construction regulofory speed
lights. (See notes 6 & 7) oscilloting or strobe zZone signs may be installed downstream of the ROAD WORK AHEAD signs.
onte. dignte:jiSeenotes C RRz) S. When the work zone is mode up of several work spoces, chonnelizing devices
should be placed loterally ocross the closed tane to re-emphasize closure,
Loterol ly ploced chonnel izing devices should be repeated every 500 to 1000
. ~ — feet in urbon areas and every 1/4 to 1/2 mile in rurot areas.
6. A Shodow Vehicle with a TMA should be used onytime it con be positioned
CW1-60T 30 to 100 feet in odvonce of the oreo of crew exposure without
Cwi-4L 36" X 36* adversely offecting the performonce or quolity of the work. If
48" x 4 (See note 214 CWi-6oT workers ore no longer present but rood or work conditions require the
o * - 36" x 36 A traffic control to remain in place, Type 3 Borricades or other chonnelizing
* 7 * = (See note 2) devices may be substituted for the Shodow Vehicle and TMA.
CWi3-1P ¢ ® e Cwi-60T * ‘. (N 7. Additional Shodow Vehicles with TMAS moy be positioned off the paved
24" X 24* L .1 ke — 36" X 38" ; e = surfoce, next to those shown in order to protect wider work spoces.
(See note 20 A I m . F 1agger (See note 2)A i ¢ 8. Wnere troffic is directed over a yellow centerline, chamnelizing devices
- ®1 o8 neeceq CW1-4L o~ a * which seporate two-way troffic should be spaced on topers at 20°, or 15’
~ . ® Oy g iSeorcte) AT e . oWt -4L if posted speed ore 35 mph or slower, ond for tongent sections, of 1/2S
i . |nmm s *x 48" x 48" where S is the speed in mph. This tighter device spocing is intendea for the
— ] XX oreo of conflicting markings not the entire work zone.
Li e MPH | CW13-1P - — X = Tratic
3 - Q 2a- x 24- MPH 2213;124” =t Opasations
2 & (See note 2 5 5 (See note 2)4A l Texas Department of Transportation s”,j,",’,}':fd
L] o
cW1-60T E I
36" X 36"
(See note 214 & Flogger TRAFFIC CONTROL PLAN
(Ses note 3)
— | TRAFFIC SHIFTS ON
Cw20-1D 48" x 24"
620-2  .-(ROAD WORK 48" x 48" 8 x 2 TWO LANE ROADS
(Flogs-
TCP (1-30) See note 1} TCP (1-3b) See note 1) TCP(I'B)"'S
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS TS et — = o
ONE_LANE CLOSED ONE_LANE_CLOSED A ) W
e —————————————————————————— v ‘-“amsms 6451 | 85 001 1-610, ete.
£ ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW vh i T T
ac oy HARRIS, tc. 73
053]




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND

Jezzz2| Type 3 Barricade Chonnelizing Devices
Truck Mounted

am
[T |Heovy Work venicie @A) | attenuotor (TMA)
Trai ler Mounted Portable Changeadble
4Fa- X 48" Floshing Arrow Boord Message Sign (PCMS)
(F tags-
See note 1) x 2 |sign g: Troffic Flow

END O\ Flog u-o f 1agger
ROAD WORK
Minimum

629-2 . I I Desirable Spacing of . Suggested
o ooy e T ree | opmiiie | ssedvo [imeiiee,
Oflfostf o teat Of‘f'zaaf P:p:r Toio'lnoe‘:\f DU ®
30 2| 150°] 165°] 180°] 30 60° | 120° 90"
35 L« gg 205'| 225° | 245°| 35° 70° | 160° 120°
40 265'| 295°| 320°| 40° 80° | 240° 155
o® o o a5 450°| 495'| 540°| 45° 90’ | 320° 195"
50 500°| 550°| 600°| 50° | 100° | 400 240°
55 | .ws | 550°| 6057 660’ 55° | 110- | 500° 295°
60 600°| 660°| 720°| 60° | 120° | 600 350"
65 650°| 715°| 780°| 65° | 130° | 700° 410
70 700° | 770°| 840°| 70° | 140’ | 800’ 475"
48" X 48" 75 750°| 825°] 900°] 75° | 150° | 900° 540°

END
ROAD WORK
" 620-2

48" X 24" CW20-10

See note 1)

Minimm Suggested Moximum

No worronty of any
y for the conversion

Shoulder

x for S0 mph or less
3x for over 50 mph

Shou | der
Shoul der

Approx. A

[*—100*

L
[ ]

-
L]

36" X 36"

TxDOT ossumes no responsibilit

| CW1-6aT

CHI13-1P %* Conventionat Roads Only
24" %X 247 ¥t Toper lengths hove been rounded off,
(See note 2) A LsLength of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

Min
Work Spoce

TMA and high intensity
rotating, floshing,
oscilloting or strobe

lights. (See notes 4 & 5)

Shadow Vehicle with |

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

V4 v

(See note 7)

|

n.
Work Spoce

Shodow Vehicle with
= TMA end high intensity
rototing, flashing,
osciltoting or strobe
lights. (See notes 4 & 5)

GENERAL NOTES

1. Flogs attached to signs where shown are REQUIRED.

2. Al traffic control devices illustrated ore REQUIRED, except those denoted
with the triongle symbol moy be omitted when stoted elsewhere in the plans,
or for routine mointenonce work, when opproved by the Engineer.

3, The CN20-10 “ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet.

4, A Shadow Venhicle with a TMA should be used onytime it con be positioned
30 to 100 feet in odvonce of the area of crew exposure without odversely
aoffecting the performance or quality of the work. [f workers ore no longer
present but rood or work conditions require the troffic control to remain in

CW1 -6oT ploce, Type 3 Borricades or other chonnelizing devices may be substituted

36" X 36" for the Shodow Vehicle ond TMA.
/ iSee note 21 A 5. Additionol Shadow Vehicles with TMAs may be positioned of f the paved
surfoce, next to those shown in order to protect wider work spoces.

ICP _(1-49)

6. If this TCP is used for o left lone closure , CW20-5TL “LEFT LANE CLOSED”
signs shall be used ond chomnelizing devices sholl be ploced on the
center | ine where needed to protect the work space from opposing traffic with
the orrow panel ploced in the closed lane near the end of the merging toper.

EP {1 -42!

7. Where troffic is directed over o yeliow centerline, chonnelizing devices
24 which seporate two-way traffic shouid be spoced on tapers at 20° or 15°
if posted speeds ore 35 mph or slower, and for tongent sections, ot 1/25
o where S is the speed in mph, This tighter device spocing is intended
for the oreas of conflicting markings, not the entire work zone.

TxDOT for ony purpose whotsoever.

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

of this stondord to other formats or for incorrect resutts or domoges resutting from its use.

Kind is made by

OISCLAIMER:

172 L
Min,

Shoulder
Shoulder

Shoul der

=t st tions

END - —

END CW20-STR

Texas Department of Transportation Standard
ROAD WORK x I

- o TRAFFIC CONTROL PLAN
: ook | LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

48" X 48"

G20-2

ROAD WORK
48" X 24" | |

See note 1)

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

FILEs tcpt -4-18. don o Jens {om Jexe

© 1x00T December 1985 couy_[sect 208 HIGHEAY

ONE LANE CLOSED Two LANES CLOSED {Flags- REVISIoNS 6451 [ 85 00) 1-610, etc.

- 498

See note 1) 85
1-97

CIoa]

DATE:
FILE:

12 o1sT COUNTY SHEET MO,
13

2.
2- ﬂ HARRIS, etc, T4




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

o

LEGEN

END

ROAD WORK
G20-2
— 48" x 24"

erzza|Type 3 Barricode Chonnelizing Devices

. Truck Mounted
IR [Heavy work venicie Attenuator (TMA}

Troiler Mounted Portable Changeoble
Floshing Arrow Boord Messoge Sign (PCMS}
e |Sign

Traffic Flow
N L)

! Minimum Suggested Moximum| . .

Min,

Shouider
&>

Shou |l ger
Shou | der

F 1agger

SENEDB

500°

No worronty of ony

s

Desirabie Spacing of + Sugoested
Fosted Formuta|  Taper Lengths Chonnel izing s"’,’:,o Longi tuginal
pe %% Devices Spac |suffer spoce|
Lo-

* - : : "X”
4} | 0 Of'l'c.sei orPsed Oflfieﬂ 19:93— Tc?:geont Distonce

30 2| 150°] 165°] 180°| 30 60° | 120° 90"
35 L. :g 205°'| 225°| 245°| 35° 70° | 160" 120°
20 265°| 295°'| 320°] 40" 80° | 240" 155
25 450°| 495°| 540°] 45 950" | 320° 195"
| 50 500°| 550°'| 600°| 50° | 100" | 400" 240°

500° min,

Shoulder
>
&>

Shou | der

Medion

Work Space

Min,

(See notes 4

500°

55 550°]| 605°| 660" 55° 110 500° 295°

60 600‘| 660°| 720" 60° 120° 800’ 350°

65 650°| 715°| 780’ 65’ 130’ 700° 410’

70 700°| 770’ | 840° 70° 140’ 800" 475
75 750’ ] 825°| 900° 75° 150° 900’ 540°

{See notes

4 8 5 — % Conventionol Roods Only

| %% Taper lengths have been rounded off.

| EXIT
N DN

ES-1
48" X 42"

TxDOT ossumes no responsibility for the conversion

Work Spoce

u

LsLength of Toper (FT] WsWidth of Offset(FT) S=Posted Speed(MPH)

Median

governed by the “Texas Engineering Proctice Act™

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STAT[ONARY

4

purpose whatsoever.

L 4
Min,
e B &
B

|
_‘l lé_‘ Min,
Work Space
¥
100°
*

]
L
FRONTAGE RD.

] .
EXIT . @ GENERAL NOTES

OPEN < - 1. Flogs ottached 1o signs where shown, ore REQUIRED.
/ - L 4 2. ALl troffic control devices illustroted are REQUIRED, except those
48" X 36"

]
1000°

’0 = denoted with the triongle symbol may be omitted when stoted elsewhere
— in the plans, or for routine maintenonce work, when approved by the
| Engineer.

The use of this stondord is

Kind is mode by TxDOT for ony

3. Channelizing devices used 10 close lones may be supplemented
with the Chevron Alignment Sign plaoced on every other chonnelizing
device. Chevrons moy be ottoched to plastic drums as per BC Standords.
4, Shadow Vehicle with TMA ond high intensity rototing, flashing,
oscillating or strobe lights, A Shodow Vehicle with o TMA should be
used onytime it con be positioned 30 to 100 feet in advonce of the areo
of crew exposure without adversety offecting the performonce or
I quolity of the work, If workers ore no longer present but road or
work conditions require the traffic control to remoin in ploce, Type 3
RAMP Borricades or other chonnelizing devices moy be substituted for the
Shodow Vehicle and TMA,
CLOSED 5. Additional Shadow Vehicles with TMAs moy be positioned in eoch
R11-20T closed lane, on the shoulder or off the poved surfoce, next to those
48" X 30" shown in order 10 protect o wider work spoce.

CW25-1T
48" x 48"A

of this stondord to other formats or for incorrect results or damoges resulting from 118 use.

DISCLAIMER:

Shoulder
it

L 4

173 L

— Chonnelizing
Devices ot
20" spacing

< . See TCP(1-50)
487 x 48 for troffic

control
i Traffic
Fed s \Sfe TCP(L-:O! |fon;flone é" 050’:’::{0:::
closure details if o slon
e e ST A 7oxas Department of ransportation |  stoegony

IT 2600° '| 1600° IT vooor i3 L] L

for laone |

10 close a lone which

tolov e lslatetyed TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

closure-\
4 IG whes——See TCP{1-50)

for advance

warning signs
for lane closure
CW20-1F See TCP(1-5a)

Flogs ® for advonce
worning signs

TCP (1-5Q) 2 UL AU TCP (1-5b) for tane closure TCP (1-5¢)

RAMP
CLOSED
AHEAD

CW20RP-3D TCP (1 "5) -1 8

48" x 48"
FILE:  fcpl-5-18.dgn [ [exe |ow Jems

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS X I W

2-18 L]

DATE:
FILE:

I oist counTy SHEET NO.

HOU l-l.mltl.‘iI etc., 15

(150}




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

CwW20-40
48" X 48"

LEGEND

ez |Type 3 Barricaode B8 |[Channelizing Devices (CDs)

. Truck Mounted
(I3 |Heovy work venicie | @8 |4 renuator (TMA)

ﬂ_<' Autogoted F 1ogger Portoble Chan

i H geob le
Assistance Device -
(AFAD) Messoge Sign (PCMS)

(7]
A |sign q:! Troffic Flow
[N [T 199}

CN3-4
48" X 48"

BE
PREPARED
T0 STOP

F 1ogger

48" X 48" STOP
HERE ON

RED

R10-6
24 X 38"

(See note 15)

I D!:ir:n!n:;:l Suggested Maximum

siroble Spocing of Suggestad | Stopping
Posfedd Formulo Taper Lengths Chonnelizing Sps;:;"no Longitudinol | Sight
Soee * * Devices - |Buffer Space|Distonce

%* . . 0
&Mf:ief %‘u?- Tg:q:\t Distonce
30 2] 150°[ 165°| 180°| 30° €0’ | 120' 90" 200°
ROAD WORK 35 .L.:—g 205°| 225° | 245°| 35° 70° | 160’ 120" 250°
gg?-; 24n 40 265°[ 295°| 320'] 407 80’ 240° 155° 305°
a5 450°| 495°| 540°| 45 90" | 320° 195 360"
6 CDs ot 10° 50 500°| 550°| 600°] 50° | 100° | 400 240° 425
spacing 55 | _.ws [550°[ €057 660 | 55° | 110" | 500" 295° 495"
60 600°| 660°| 720'] 60° | 120° | 600’ 350° 570"
65 650°| 715°| 780°] 65° | 130° | 700° 310 645"
70 700°| 770° | 840’| 70’ | 140° | 800 475" 730"
75 750°| 825°'| 900°] 75’ | 150° | 900 540" 820"

¥ Conventional Roods Only
¥% Toper lengths hove been rounded off.

LsLength of ToperiFT) WsWidth of Offget(FT} SePosted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

4 U4

Minimum

No worranty of ony

.

assumes NO responsibility for the conversion

ct™,

WAIT GO
ON ON

2.

R1-7aT R1-BaT
24" x 307 24" x 30"
{See note 14)

6 COs at 10’
spocing

nQgineering Proctice A

TxDOT

tsoever,

GENERAL NOTES

1. Flogs attached to signs where shown are REQUIRED.

2. AFADs shall only be used in situations where there is one lone of opprooching troffic
in the direction to be controlled.

3. Adequote stopping sight distonce must be provided to each AFAD location for approaching
traffic. {See table above).

4, Eoch AFAD shall be operated by o qualified/certified flogoer. Floggers operoting AFADs
shali not leave them unottended while they ore in use,

5. One flagger may operote two AFADS only when the flogger hos an unobstructed view of
both AFADs ond of the approaching troffic in both directions.

6. When pilot cors ore used, ¢ flogger controlting traffic shol) be locoted on each
opproach. AFADS sholi not be operoted by the pilot cor operotor,

= 7. All AFADs shall be equipped with gate arms with on orange or fluorescent red-oronge

STOP flog ottoched to the end of the gote orm, The flog shall be o minimum of 16~ squore.

8. A Shadow Vehicle with a TMA should be used onytime it con be positioned 30 to
100 feet in advonce of the area of crew exposure without odversely offecting

RED the performonce or quality of the work, [f workers ore no longer present but rood or

R10-6 work conditions require the traffic control to remain in ploce, Type 3 Barricodes or

, 24" X 36" other channelizing devices moy be substituted for the Shadow Vehicle ond TWA,

{See note 15) 9. Additional Shodow Vehicles with TMAs may be positioned off the paved surfoce, next to
those shown in order to protect wider work spoces.

10. Floggers should use two-woy rodios or other methods of comunicotion to control troffic.

11, Length of work spoce should be based on the abitity of floggers to communicate.

12, If the work space i8 locoted near o horizontol or verticol curve, the buffer distonces
should be increased in order to mointain stopping sight distonce to the AFAD,

13. Chonnelizing devices on the center Iine moy be omitted when o pilot cor is leading
traffic ond opproved by the Engineer.

14, The RY-TaT “WAIT ON STOP" sign ond the R1-8aT "GO ON SLOW™ sign sholl
be installed at the AFAD location on seporote supports or they moy be fabricated as
one 487 x 30" sign. They shall not obscure the foce of the STOP/SLOW AFAD.

15. The R10-6 "STOP HERE ON RED" arrow sign shall be offset so as not to obscure

« the lenses of the AFAD,

30°
Min,

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

or strobe lights,
(See notes 7 & 8) —

Shodow Vehicle
with TMA ond high
intensity rotating,
floshing,
oscitloting

or strobe lights.
{See notes 7 & 8) —

| ser|
Min,!
Work Spoce
Work Spoce

8 mode by TxDOT for ony purpose wha
of this stondorog to other formots or for incorrect results or oamoQes resulting from its use.

The use of this standord is governed by the “Texas E

DISCLAIMER:

Kind

@ WAIT G0
ON ON

L.

RT-Tal

-Ta _
RN 24-% 30"
{See note 14)

spacing

X,
i

Ma
ces at
pac

A ]

%.

|P50‘ Min.
100’
Devi
20" s

Devices ot

100* Max.
20°

I

6 CDs ot Il

6 CDs ot 10° spacing ——————=a
]

r

b
|
.
L
B
I
:
10* spocino——o:
P

= Traffic
X 48 =t Operations
Division

END I Texas Department of Transportation Standard

END
ROAD WORK

G20-2
48" X 24°

ROAD WORK

G20-2
48" X 24"

TRAFFIC CONTROL PLAN

AUTOMATED FLAGGER
- ASSISTANCE DEVICES
(Frags- (AFADS)

See note 1)

TCP (1‘60) Seego*ell Tcp (]_Gb) TCP(I 6) 18

FILEs tcp1-6-18. dgn Jex: Jom: [exs

ONE LANE TWO-WAY ONE LANE TWO-WAY CONTROL (@100 Februory 2017 o [ser]] e oy

REVISIONS 6451 | 85 001 1-610, etc.

FILE:

I CONTROL WITH STOP/SLOW AFADs WITH RED/YELLOW LENS AFADs el st wory veti .

HOY HARRIS, etc, 76

DATE

B5-1-9



DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND

1 ezzza|Type 3 Barricade

(I |Heovy work venicie
I Trailer Mounted
Flashing Arrow Board

nannnveonx el LA
A

| cgo-z 24

48" X 24" - -
(See note 2)A I;“ S D::?l'::,'e S“?;;?gg“g:"’"" msn‘i;m Suggested
| 5 e | oo | st o,
0f'f°|e oe‘:‘u orlfien IO:pear 13?9.% I 8
| 30 2| 150°| 165°| 180° 30’ 60 120° 20’
35 |- :3 205°| 225'| 245'] 35" 70° | 160" 120’
| 40 265°| 295°( 320" 40 80’ 240’ 155
I . 45 450°] 495’ | 540’ 45’ a0’ 320° 195°
| 50 500°| 550°| 600° 50’ 100’ 400° 240’
i 55 LaWs 550’| 605°| 660° 55 110’ 500° 295°
. 60 600°| 660°) 720’ 60° 120 600’ 350°
| 65 650°] 715*( 780° 65° 130° 700’ 410°
70 700°| 770°| 840’ 70° 140’ 800’ 475

Inoctive ! 75 750’ | 825°| 900° 75° 150" 900’ 540°
work vehicle
(See Note 7) ¥ Conventional Roads Only

| ¥ Toper lengths have been rounded off.
LeLength of Toper (FT) WsWidth of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERW
DURATION STATIONARY | TERM STATIONARY STATIONARY

v < VA U4

Channelizing Devices

Truck Mounted
Attenuator (TMA}

Portable Chongeable
Message Sign (PCMS)

Traoffic Flow

O | 0 Cw20-1D

48" X 48"
{Flags-
See note 1)

<&
>
SIED|Y | o

Flag Flagger

Shou | der

Shoul der

NO wgrronty of ony

TxDOT ossumes no responsibility for the conversion

48" X 24"
(See note 2)A

Shoulder
Shou !l der

(Flogs-
See note 1)

50 mph

x for 50 mph
or less
3x for over

(2
100’

Approx. A

M

3x for over 50 mph |

100’
L

Aporox. &

:T-
15
A&

Work vehictes Min.
or other equipment |
necessary for the
work operation,
such as trucks, |
moveable cranes, | |
etc., shalt remain in
areas seporated from

lones of troffic by
channelizing devices |
at all times.

30° |
™Min

x for 50 mph or less

"Min.!
TMin,

Channel izing devices

moy be omitted If the
work grea is a minimum
of 30’ from the /
nearest troveled woy.—

governed by the “Texas Engineering Proctice Act”

Min,

Work Space

GENERAL NOTES

. Flogs ottoched to signs where shown, ore REQUIRED.

2. All troffic control devices illustrated are REQUIRED, except those
denoted with the triongle symbol moy be omitted when stoted in the
plons, or for routine myintenonce work, when opproved by the Engineer.

| 3. Stockpiled moteriat should be ploced o minimum of 30 feet from

. neorest traveled way.

= 4. Shadow Vehicle with TMA ond high intensity rotating, flashing,

| oscitioting or strobe lights. A Shodow Vehicle with o TMA should be

— e . —

{See notes 4 & 5)

§ *
3

-

Right-of-way Line

(See notes 4 & 5)

Work_Spoce

B
I
a
30'|
Min.,

s made by TxDOT for any purpose whatsoever.
of this stondord to other formats or for incorrect results or damoges resulting fram its use.

The use of this standord is

king {

173 L

(See notes 4 & 53
used onytime it con be positioned 30 to 100 feet in advonce of

| 1 [E— N | the areo of crew exposure without adversely offecting the

DISCLAIMER:

performonce or quality of the work, [f workers are no longer present
but rood or work conditions require the traffic control to remain in
. ploce, Type 3 Borricodes or other channelizing devices moy be
| substituted for the Shodow Vehicle ond TMA.

5, Additional Shodow Vehicles with TMAs may be positioned off the paved
g : surfoce, next to those shown in order to protect g wider work spoce.
| 6. See TCP(5-1) for shoulder work on divided highwoys, expresswoys ond
. freeways.
[nactive work vehicles or other equipment should be parked near the
. right-of-way {ine ond not porked on the paved shoulder.
| 8. CW21-5 "SHOULDER WORK®" signs may be used in ploce of CW21-1D

"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

3% for over !

I/SLL
T

x for 50 mph
or less

50 mph
b

Ix for over

x for 50 mph
or less

Shou | der
Shoul der

END
ROAD WORK

620-2 | |
CW20-1D 48" X 24"
48" x 48 (See note 2) A END

Shou | der

Shou l der

Shoutder
Shoulder

\VARAS See ate 1) V1 .53.2:::93 ROAD WORK VA

G20-2
| | See note 1} 48" x 24"

Trafflc
I 5 ‘ Operations
Division

I Texas Department of Transportation Standard

(See note 2} A | €w20-10

Aty TRAFFIC CONTROL PLAN
see ote 1 CONVENTIONAL ROAD
SHOULDER WORK

TCP (2-1a) TCP (2-1b) TCP (2-1¢)
TCP(2-1)-18

WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER M T S . —

Conventional Roads Conventional Roads Conventional Roaods 2ea 40 B “js] oo 1610, ete.

DATE:
FILE:

8-95 2-12 w1sT COunTY SHEET MO.
1-97 2-18 HOU nmns_.uc. 77
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DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

lights, {(See notes 6 & T}

GENERAL NOTES
1. Flogs attoched to signs where shown, are REQUIRED.

I LEGEND
Warning Sign Seguence [ Type 3 Borricade @ ® |Chonnelizing Devices
in Opposite Direction
+
Same os Below i SR END GID Heavy Work Vehicle 1:':::”:?::-‘ e(?m;
g‘S [ ROAD WORK 2:3"; pre @ Trailer Mounted @ Portaoble Changeable
"g 0 4} 620-2 (See note 2)A Fiashing Arrow Boord Messoge Sign (PCMS)
:§ R1-2 | 48" x 247 2 [Sign <J Troffic Flow
€8 Q" X4 "X a2 5 .
; 48" X 48 Fl n—()
§!§ T0 AAAAL Temporary (F togs- O\ 29 = Flagger
§*2 Yield Line / See note 1) Minimum Sugoested Maximum Mini
Py ONCOMING | . | (See Note 2) A Lomd formuro| 1 Desitl'ool:h Spocing of ';‘,';:'“ Suggested |Stopping
5 aper Lengths Channelizing » L. itudingl Sight
:é TRAFFIC | © 59;'“ * % Devices b borferSpoce| 01 atonce
es . 10 | Nt |12’ 0n o [ “8”
522 P S | { oraetlor reatortaet] Taber | Tohoent | OT8tonce
8o (See note 9) RE 30 2| 1507} 165°] 180°] 30’ 60’ | 120° 90’ 200°
282 8x 35 |, . p3-[2057 225 245 35" | 70° | 160° 120°__|_250°
§3: _/ S 40 265°'| 295°| 320 40° 80’ 240’ 155 305
v Devices ot 20° END 45 450°'| 495°| 540°'| 45° 90° 320" 195° 360°
i the T : CW16-2P
gfg 8pacing on the Toper 8l< 24" x 18°A ROAD WORK 50 500"| 550°'| 600°| 50" | 100° | 400° 240" | 425
§5 ) 620-2 55 | | .ws [550°]605'[660°] S55° [ 110’ | soo 205’ 495"
£ae i o s 48" X 24" 80 600°| 660°| 720°] 60’ | 120° | 600 350" 570°
e flogger stations 65 650°] 715°| 780°] 65° | 130° | 700" 410° | 645
g3 shol | be 70 700’ | 770°| 840°] 70’ 140° 800’ 475’ 730’
g8os il luminated -
F- 1l ot night 75 750°| 825°] 900" 75° 150° 900 540 820
- § o ¥ Conventional Roods Only
28 § Temporary . ¥*% Taper lengths hove been rounded off.
® g Co) 24" Stop Line LaLength of Taper (FT} WeWidth of Offset(FT) S=Posted Speed(MPH)
S = (See Note 2} A s
¥ = fosiicayoeN TYPICAL USAGE
& &l snodow venicie with 20 spacing MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
TMA ond high intensity DURATION STATIONARY | TERM STATIONARY STAT[ONARY
% 5 rototing, flashing,
2| oscillating or strobe V4 v 4
o
ook
g -
8%
W= 0
nao
- X
o
A
-]
88
o
g2
-
-
[-]

kind is mode by TxDOT for ony purpose whatsoever.

8 2. All troffic control devices illustroted ore REQUIRED, except those denoted with the triongle symbol
o §, moy be omitted when stoted elsewhere in the plons, or for routine maintenance work, when opproved
L Shadow Vehicle e ¥ by the Engineer.
° R1-2 pith TMa ang E[g ¥ 3. The CW3-4 "BE PREPARED TO STOP" sign may be installed ofter the CW20-4 “ONE LANE
Devices at 20° 2" X Q"X e r"’?m;g:ﬂ" Y é ROAD XXX FT* sign, but proper sign spacing sholl be maintained.
spacing on the Toper ad flashing, 4. Floggers should use two-woy rodios or other methods of communication to control troffic,
TO oscitiating or 5. Length of work space should be bosed on the ability of flaggers to cammunicate.
£ = strobe ights, 6. A Shadow Vehicle with o TMA should be used onytime it con be pasitioned 30 to 100 feet
; 1 ONCOMING [R1-20P (See notes 6 & 7)— in advonce of the orea of crew exposure without adversely affecting the performance or quolity of
= Temporary TRAFFIC |48" X 36 the work, [f workers ore no longer present but road or work conditions require the traffic control
3 e s £ LY to remain in ploce, Type 3 Borricodes or other channelizing devices moy be substituted for the Shadow
g {See Note 2) A AAAA/ . vehicle ond TMA.
a | CW20-7 7. Additional Shadow Vehicles with TMAS may be positioned off the paved surfoce, next to those shown
Devices ot Ex’ 48" x 48- in order to protect a wider work space.
20° spacing 18
on the Taper 3 TCP (2-20Q)
I OEO C*!G'ZP .
Except in of e 24° x 18"A 8. The RI-2 "YIELD" sign traffic control moy be used on projects with approoches thot have adequate sight
w3-2 emargencies, distonce. For projects in urbon oreos, work space should be no longer thon one holf city block.
| 48" X 48" flogger stotions e &_ In rural areas, roodways with less thon 2000 ADT, work space should be no longer thon 400 feet.
shall be e 9, The Ri-20P "Y[ELD TO ONCOMING TRAFFIC* sign shall be ploced on a support ot o 7 foot minimum
il Iununofi/ e —] mounting height.
at night PREPARED
td 0 STOP, cw3-4 TCP (2-2D)
48" X 48° . . " . T
Temporary 10.Chonnel izing devices on the center |ine moy be omitted when o pllot car is leoding troffic and
24" Stop Line - —] (See note 2} A opproved by the Engineer.
{See Note 2) A — 11.1f the work spoce is located neor o horizontal or vertical curve, the buffer distonces should be
increosed in order to maintain stopping sight distance to the flogger and a queue of stopped vehicles.
Ll iSee table obove}
x 48" S . ..
12.Floggers should use 24" STOP/SLOW paddies to control traffic. Fiogs should be timited to
emergency situtotions,
END
R0A) WOR ! =t Oarations
G20-2 Division
48% X 24" I Texas Department of Transportation Standard
END
) ROAD WORK TRAFFIC CONTROL PLAN
w e | oz __ ONE-LANE TWO-WAY
See note 1) {Fioga- TRAFF lc CONTROL
See note 1)
TCP (2-20) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18

ONE LANE TWO-WAY ONE LANE TWO-WAY e — B N N
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS (505 305 s fos| oo [ 1eioet

&
5= (Less thon 2000 ADT - See Note 9) el o WiSate m

1621



DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

END LEGEND
£ ROAD WORK |620-2 = - rprE——
ROAD WORK]G20-2 48° X 24* Type 3 Borricade ® ® |channelizing Devices
48" X 24" Truck Mounted
25 I |weavy work venicie | @R |aiYanuator (Taa)
.,,E Eg?(’;'ga« E:?OX'EB. Trailer Mounted eess |ROised Pavement
o¢ (Ftogs- 0 4} _ {F 1ogs- Flashing Arrow Boord Morkers Ty [1-AA
2§ | see rote 11 i See note 1) PASS 1€ appiicanie 2 |sign q: Troffic Flow
B3 - W
§§. o3 x PASS CARE | re-2 O\ Flag U.O F lagger
33: DO ey If applicable 24" x 30" — - —_—
[ ugges X (MU P
] NOT i ¢ | | R4-1 6" Dowle Desirabie Spocing of Wigimum | suggested
a4 - e —] cARE R4-2 - . 'osted] Formula Toper Lengths Chonnetizing Sign ttudingl
P R4-1 PASS 2 5 24" X 30 Yellow Speed $pacing |LonQitudinag
=2 24* X 30" 24" X 30 in Buffer = * % Davices S5t BuffgfsSm
<or 100 | #10 | 12° on o on o A
8 = * . Islond orfeetlorfeetiorrset] Toper | Tangent | Dis*once
:gg 30 2] 150°] 165°] 180’ 30 60’ 120 90’
8s. | 35 |Ls % 205°| 225°| 245°| 35 70° | 160° 120°
ﬂ-g _— 40 265°| 295°| 320° 40° BO” 240’ 155°
-ga W1 -4R L _— 45 450°| 495'| 540 45’ 90’ 320" 195°
Egt AT x . 50 500°| 550°] 600°| 50° | 100° | 400’ 240°
cs CW1-4R 55 L=WS 550°| 605°| 660’ 55° 110° 500’ 295°
2op 48" x 48 CW1-60T T : D : G ; : :
St XX 36" X 36" o 3 60 600°| 660°[ 720°| 60 120 600 350
823| owiz-ip | ek b L 8% 65 650°| 715°| 780°] _65° | 130° | 700’ 00’
g hy . M1 3-1p < w1 - R 70 700°[ 770'[840'] 70 | 140" | 800~ 475’
PR | = O = CW1-6aT 24" x 24" 48" X 48" 75 750° 1 825 900'] 75’ [ 150° | 900’ 540’
[ ] " -
g§§ |o* - 38" X 36 6" Solld ; % Conventional Roods Onty
zec . White Tty CWi3-1P ¥ Taper lengths hove been rounded off.
§§ 5 EaganneT X 24" LeLength of Taper(FT} WsWidth of Offset(FT) S=Posted Speed(MPH)
1 ~ Type 11-A-A poofoieer TYPICAL USAGE
ga. o el 6° Double MOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
,,;*- - Pavement Yellow Line DURATION | STATIONARY | TERM STATIONARY | STATIONARY
- ,,§ Morkers on TCP (2-3D)ONLY
og CWi-4R 40° C-C.
* . 5 . X 48° < 4
5 E ?31 ondvg?'c‘?n:;:\;‘i?
;:g rotating, floshing, 4 xx v CENERAL_NOTES
wlof oscilloting or strobe MPH | CW13-1P . [e 1. Flaogs attached to signs where shown, ore REQUIRED.
TR lights. (See notes 7 & 8) 24" X 24 ; ale 2. Al troffic control devices illustrated are REQUIRED, except those denoted
:»“ § {m-2" with the triongle symbol moy be omitted when stated elsewhere in the plons,
5538 ol Transverse Chonmelizing or for routine maintenonce work, when opproved by the Engineer.
-sgs Y 7 4 R — Devices spoced ot 500° to |3. When work spoce will be in ploce less thon three days existing povement
2324 . als = Shadow Vehicle with- 1000° in urbon areos, or morkings moy remain in ploce. Chonnelizing devices sholl be used o seporate
gf”" = é :g:og?c ""g';'o;g‘{:"s"y 174 10 172 mite in rurol wraffic.
SFoE < oscil |:2'inq o steine @ oo betweem recurrent 4. Flogger contro) should NOT be used unless roodwoy conditions or heovy traffic
] .g., E*.‘."L“. lights. iSee notes T & 8) —¥c § MORRpenaces volume require odditional emphasis to sofely control traffic. Flogger should
53 8" X I s ~l b 3ls & be positioned at end of traffic queue.
36" X 36" ™~ ¥ 5. The R4-1 "DO NOT PASS, " R4-2 " PASS WITH CARE™ ond construction
s @ (See note 2) A 5 regulatory speed zone signs moy be installed within CW20-10 "ROAD WORK
CW13-1P . o = 1l B = AHEAD" signs. Proper spocing of signs shall be maintoined.
24" X 24" . 6. Conflicting povement marking shotl be removed for long term projects,
] * PN 7. A Shadow Vehicle with o TMA should be used onytime it con be positioned
o " cwi-aL x . CW1-4L 30 to 100 feet in advonce of the orea of crew exposure without odversely
L P - 48" X 48 48" X 48" offecting the performonce or quality of the work, If workers ore no longer
<7 I o I L ol " present but rood or work conditions require the troffic control to remoin
~ - ] 1 S % xx Xx in ploce, Type 3 Borricodes or other chonnelizing davices may be substituted.
e 1T % Cwi-4L CWI13-1P MPH - Mpy | CW13-1P 8. Additional Shadow Vehicles with TMAs moy be positioned off the paved surfoce,
. - —] 48" X 48" 24" X 24" N 24" x 24“ next to those shown in order to protect 0 wider work spoce.
e s \ X X . TCP_(2-30)
{See note 2)4A * MPH | CWi13-1P DO 9, Conflicting pavement morkings sholl be removed for long-term projects,
24* X 24" For shorter gdurotions where troffic is directed over a yellow centerline,
e —] NOT chonnelizing devices which separate two-way traffic should be apoced on
* PASS Ira-1 topers at 20° or 15° if posted apeeds ore 35 mph or slower, ond for tangent
= DO CW1 -6aT 24 X 30" sections, at 1/72(S) where S is the speed in mph., This tighter device spocing
PASS NOT 36" XOIG' 1 is intended for the orea of the conflicting morkings, not the entire work zone,
WITH . v {See note 2) A
e —1- R4-1 . I . Traffic
34 x 30-LEMRE £ OIQ g PASSJZ4'x 30- 8 3 * =t Satety
$¢ applicoble 2 g PASS § é : I Texas Department of Transportation Standard
2 2 WH| _— 8| ‘& |5 =
2 : Re-2 . |LCARE 3 <7| o 3 - A TRAFFIC CONTROL PLAN
a o . [+ " -
cz-2 _ [soAD Work | 1 eticonte : Z[S) I TRAFFIC SHIFTS ON
48" % 24" . te 1
A [ | = TWO-LANE ROADS
€V - G20-2
TCP (2-30) 48" X 48 48" x 24 ROAD WORK
éFlacs; h TCP (2-3b)
ee No - -
2-LANE ROADWAY WITH PAVED SHOULDERS e 2-LANE ROADWAY WITH PAVED SHOULDERS TCP(2-3)-23
FILE: tcp(2-3)-23.dgn ON1 Jexs o [exe
ONE LANE CLOSED ONE LANE CLOSED O i1 oy | i [ i
. ——————— e e e — s151 |85 01 1-610, efc.
w 12-85 4-98 2-18 o
=:| ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW e 5 4 comty et
ou 1-97 2-12 HOU BARRIS'ﬂc. 19
(102 |




DocuSign Envelo
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LEGEND

Type 3 Barricade

@ |Channelizing Devices

Heavy Work Yehicle

Truck Mounted
Attenuator (TMA}

Troiler Mounted
Floshing Arrow Boord

Portable Changeable
Message Sign (PCMS)

=D A |Sign g: Traffic Flow
ROAD WORK O\ [Freo Lo

= nimum
ez ocerr e
Speed !oper*L;anhs

* o | V1] 12| Ono on o
0ffaetOffaetiOffset] Toper | Tangent
30 2] 150°| ¥65°] 180’ 30’ 60’ 120° -Te M
35 WS 1205225 245°| 35° 70° | 160 120"
40 265°| 295°| 320’ 40 80° 240 155"
a5 450°| 495°'] 540°| 45° 90" 320° 195°
| 50 500°| 550°| 600°] 50° | 100° | 400’ 240’

Flagger

Suggested Moximum| ... .
Spocing of “';‘;';,m Suggested
Chomnelizing spacing [Longi tudinal
Devices " Buffer Spoce
-8-

Distonce

No worronty of ony

END
ROAD WORK

620-2
48" X 24

olololo

Shou tder
<
<
i
S
Shoulder

Shou 1 der

Shoulder

Act”,

See note 1}

{See note 4)

s

=]

§

g

F

¢

5

3 IS

. o

; L] ks L
: L B mnvh
& ¢ %
X 2 :
§ :
s

i S
o ™
e a
§ 5
: ;
£

3

55 550'| 6051 660’ 55’ 110° 500’ 295’
60 600’ | 660°1 720" 60’ 120° 600’ 350’
65 650°| 715°| 780°] 65° 130° 700° 410°
70 700" 770°| 840’ 70° 140’ 800’ 475°
75 750‘ [ 825°{ 900° 75° 150" 900’ 540’

1 ¥* Conventional Roods Only

*3% Toper lengths hove been rounded off.
LeLength of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE
CW1-4R DURATION STATIONARY | TERM STATIONARY

48" X 48" 7 7

GENERAL NOTES

1. Flogs attached to signs where shown, ore REQUIRED.

2. All traffic control devices illustroted ore REQUIRED, except those denoted
with the triongle symbot may be omitted when stated elsewhere in the plons,
or for routine maintenonce work, when approved by the Engineer.

3. The downstreom taoper is optional, When used, it should be 100 feet minimum
length per lone,

4, For short term aopplications, when post mounted signs ore not used, the distonce
legend may be shown on the sign foce rather thon on a CWié-3oP supplemental
plaque,

5. A Shodow Vehicle with o TMA should dbe used anytime it con be positioned

30 to 100 feet in advonce of the orea of crew exposure without odversely affecting

the performance or qual ity of the work. 1f workers are no longer present but road

or work conditions require the traffic control to remain in ploce, Type 3

Borricodes or other channelizing devices moy be substituted for the Shodow

Vehicle ond TMA,

Additional Shadow Vehicles with TMAs may be positioned in eoch closed

lone, on the shoulder or off the poved surfoce, next to those shown in order

ol t0 protect a wider work spoce.

0 TCP (2-40)

7. If this TCP is used for o left lane closure, CW20-5TL "LEFT LANE CLOSED“signs
shall be used and chonnelizing devices shall be ploced on the centerline to
protect the work spoce from opposing traffic with the orrow boord ploced in the
closed lone neor the end of the merging toper.

TCP_(2-4b)

8. For shorter durotions where troffic is directed over a yellow centerline,
chonne |l izing devices which separate two-woy troffic should be spaced on topers
ot 20° or 15 if posted speeds ore 35 mph or slower, ond for tongent sections, ot
1/2(S) where S is the speed in mph, This tighter devices spocing is intended for
the area of conflicting morkings, not the entire work zone,

L

ineering Practice

X
| B |
%

TxDOT assumes no responsibility for the conversion

100°

Approx. A
B

3x for over 50 MPH |

CW1-6aT
36" x 36"

X for 50 MPH or less

J_1/2L
eofe

Shadow Vehicle
with TMA ond

nigh intensity
rototing, flashing,

[ ]
™ LONG TERM
»
oscilloting or
strobe |ights.
-
[ ]
]
*

STATIONARY

200"
PDIrOX.

governed by the ~Texas Eng

30’

{See note 8)

X

Y purpose UhO!’SOOVQI" .

MI
Work Space

CWi3-1P
24" X 24"

(See notes S & 6} [

30°
Min,

Work Space

)
&>

Shadow vehicle with——_ =~ = |
TMA ond high intensity —

rotating, floshing,
oscilloting or strobe
x lights, {See notes 5 & 6)

is mode by TxDOT for on

173 (L

The use of this stondord is

8

CW1-6aT
36" X 367

DISCLAIMER:
ki
CY N |

L
“

172 L

6.

b

L

[ ]
* Cwi-4L
*

A 48" X 48"
CW16-30P o
| | B 30" X 12* | o‘ XX

cwi13-1P
24" X 24"

{See note 4}

T
I.ILS_L

b

END /

Traffic

ROAD WORK

620-2
48" x 24"

=t

I Texas Department of Transportation

END
ROAD WORK

Vi YIS WALy TSP

Standard

Shoulder
Shou | der

Shoulder

CW16-3aP
30" X 12"

S| TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

620-2
48" x 24

Shoulder

Lx [ ] ]

See note 1)

TCP (2-40) TCP (2-4b)

TCP(2-4)-18

FiLes  tcp2-4-18, dgn ow: Jexs e [exs

{© 1xpoT December 1985 cont [secr 208 HIGHNAY

ONE LANE CLOSED TWO LANES CLOSED

See note 1)

5-35 3-03°"" 651 85| 001 1-610, etc.

1-97 2-12 DIST couMty SHEET MO,

DATE:
FILE:

4-98 2-18 HU HARR S, etc. 80

RLCH]



DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND

ezzz2|Type 3 Borricaode B ® |Channelizing Devices

, Truck Mounted
| | (D] |weovy work venicte Attenugtor (TMA)

o @ LAl b 8 @ lossone S on IPCUSY
lashi ign (PCMS)
ROAD WORK oshing Arrow Board ssage Sign

-2 lISign Q Troffic Flow

48" X 247 Q Flag U.O F 1ogger

END Cw20-1D

ROAD WORK 497 % 48°
G20-2 See note 1}

48" X 24"

Hlo

Shoul der
<
<&

Shou!der

See note 1}

3X for over 50 MPH |

I n:i?h;.:? Suggested Moximum
sirable Spacing of . Suggested
Posted|Formuta]  Taper Lengths SI0N || ongltudinal

Speed spaci
Cuzo sTL ) 9;’ - a:l* — :evlce;n _ "’?‘,’(."0 Bu"c_rs_Spocc
orrsedortestlorrser] Toper | Tongent |018707C
. 30 2| 150°[ 165°| 180° 30’ 60° 120° 90"
35 |L.-g§- 205'| 225 | 245 35 70° | 160" 120
40 265°| 295°| 320° 40° 80’ 2407 155°
| | 45 450°| 495°| 540’ 45’ 90" 320° 195°
50 500’ | 550°| 600° 50° 100’ 400° 240’
x 55 550°| 605°| 660° 55’ 110’ 500’ 295°
60 600’| 660°| 720" 60 120’ 600" 350
65 650°'| 715‘| 780° 65’ 130 700° 410’
70 700°| 770°| 840* 70° 140 800’ 475*
o 75 750°| 825°'| 900° 75’ 150° 900 540°

¥* Conventional Roods Only
¥*% Taper lengths hove been rounded off.

Minimum

No worronty of ony
y for the conversion
rom it use.

Shoulder
<
<G
>
>
Shou lder

CW16-3qP
3¢" x 127

1 X for 50 MPH or less

\pprox.‘

TxDOT assumes no responsibilit

neorrect results or gomoges resulting f

tsoaver.,

.
1

Shaodow vehicle with
TMA ond high
intengity rotating,

N

CWi-6aT
36" x 36°

L=Lengtnh of Taper (FT} WeWidth of Offset(FT) SsPosted Speed{(MPH)

TYPICAL USAGE

MOBILE SHORT SHORT TERM [NTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

v v

flashing,
oscillating

or strobe |ights,
{(See notes 3 & 4)

governed by the “Texas Engineering Proctice Act*

Work Spoce

spoacing

172 L

y purpose wha

of this stondord to other formats or for

200’ Approxd
devices ot

20°

GENERAL NOTES

1. Flogs ottached to signs where shown, ore REQUIRED.

2. All troffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol may be omitted when stoted elsewhere in
the plons, or for routine mointenonce work, when approved by the Engineer.

3. A Shadow Vehicle with o TMA should be used onytime it con be
positioned 30 to 100 feet in advonce of the areo of crew eposure

30°
Min,

Povement

Mark ings —=="]

[ I
CW1-4R
48" X 48 v

>
-
xx without odversely offecting the performance or quality of the work.

g:‘.‘.si';‘. MPH If workers ore no longer present but rood or work conditions

I require the traffic control to remain in ploce, Type 3 Borricodes or other

/ chonnel izing devices may be substitutued for the Shadow Vehicle and TMA.
s i Additional Shadow Vehicles with TMAS moy be positioned in each

Shadow Vehicle th -

TMA o:a hiah in:;nsify g:l 3°;5- closed lone, on the shoulder or off the poved surface, next to those
* rotating, flashing, shown in order to protect o wider work space.

ogmillof’inq or strobe 5. The downstreom tcper is optional. Wnen used, it should be 100 feet
lights. {See notes 3 & 4) approximately per lone, with chanelizing devices spoced ot 20 feet.

The use of this stondord is
Work Space

kind is mode by TxDOT for on

DISCLAIMER:

B
'S
h

1/2 L Min.

e TCP (2-50)
It this TCP is used for o left lone closure, CW20-5TL "LEFT LANE CLOSED"

L

Pavement
Markings
[

cwi-4L
48" X 48"

signs sholl be used and channelizing devices shall be ploced on the
centerline to protect the work spoce from opposing traffic, with the
aorrow boord ploced in the closed lane neor the end of the merging

Cw20-5TR x x taper,

r " w
8% x 48 0 MPH | CW13-1P
o 24" X 24" TCP (2-5b)
Conflicting pavement morkings shotl be removed for long-term projects.

7

.

w
(=]

s
>
~

t
L

1/

END |-
ROAD WORK

G20-2
48" X 24"

==t Opamne
rations
sﬂ

CW20-5TR l Texas Department of Transportation sunda;’d

VA P Wi

Shoulder
Shou | der
b
A

Shoulder

Shou | der

48" x 48"

TRAFFIC CONTROL PLAN
e LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

END ol
ROAD WORK ]
48" X 48" G20-2 |
(F lags- 48" x 24"
See note 1)

TCP (2-50) TCP (2-5D)

TCP(2-5) - 1¢

FILE:  tep2-5-18. dgn fex Jexe

3w

©1x00T  December 1985 comt |sect 00 HICHWAY

ONE LANE CLOSED TWO LANES CLOSED

See note 1) 9-95 2-12 TEVISIOS 6451 | 85 001 1-610, etc.

1-97 3-03 DISY COUNTY SHEET WO.

FILES

DATE:

4-98 2-18 HOU HARRIS, etc. 81




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND

END ezrra|Type 3 Barricode ®® |Chonnelizing Devices
ngi‘f WORK [:m: Heavy Work Vehicle I:ﬁﬁum*?m,
48" X 24* Troiler Mounted Portoble Changeable
@ Fiashing Arrow Boord @ Message Sign (PCMS)
«hs [Sign QJ Traffic Flow
| O\ |Froe o

END
ROAD WORK

Shoulder

F 1agger

Shoul der

Shoul der

Shoulder

min.

Minimm Suggested Moximum| .
I I Desiroble Spocing of L Suggested
oo Ml M-l L it
OflfgofOf'flsefIOflficfl m Tu'm\oe?\* Distonce °
4}|4} 30 o[ 150°[165°[ 180’ 30 60° | 120 90’
35 ,L.% 205°| 225° | 245°| 35° 70° | 160’ 120
a0 265°| 295'| 320°| 40" 80° | 240 155°
a5 450°| 495°| 540°| 45° %0° | 320 195
50 500°| 550°| 600°] 50° | 100° | 400" 240"

| 55 550°| 605’ 660°| S55° 110° 500° 295°

No worronty of ony
y for the conversion
500°

™~ A
100°
ApDrox.

Shoul der
&>
&>

Shoulder

A
3100°
ApOrox.

800° Min.

Pavement
Marking
(See note

ngineering Practice Act”.
e

60 600'| 660°| 720° 60" 120’ 600" 350
65 650’| 715°| 780°] 65’ 130° 100° 410'
70 700’} 770" | 840° 70° 140’ 800° 475’
75 750° [ 825°} 900’ 75° 150’ 900° 540’

¥* Conventional Roods Only

%% Taper lengths hove been rounded off.
| L=Length of Taper (FT) WaWidth of Offset(FT) S=Posted Speed(MPH)

TYPICAL USAGE

@ MOBILE SHORT SHORT TERM [NTERMEDIATE LONG TERM
DURAT[ON STATIONARY | TERM STATIONARY STATIONARY

LA v

TxDOT ossumes NO respons

30°
Min.
Work $

(See notes
6 & 7)) —

Work Spoce

Povement
Morking
(See note 5

governed Dy the “Texos E

Meaiaon

GENERAL NOTES

1. Flogs attached to signs where shown, ore REQUIRED.

2. Al traffic control devices illustroted ore REQUIRED, except those
denoted with the triongle symbol moy be omitted when stoted elsewhere in
the plans, or for routine mointenonce work, when approved by the Engineer.

= 3. Chonnelizing devices used to close lanes moy be supplemented

g with the Chevron Alignment Sign ploced on every other channelizing

A device. Chevrons may be attoched to plastic drums as per BC Stondards.

4, Chonnelizing devices used glong the work spoce or alang tangent sections

| may be supplemented with vertical ponels {VP) ploced on everyother

{See notes-| {See notes 6 & 7)—

68T

L
FRONTAGE RO.

Pavement
Morking
{See note 5)

y TxDOT for ony purpose whotsoever.
onoard 10 other formots or for incorrect reaults or camages resulting from its use.

§
g

The use of this stondaro is

Kind is made b

of this st

channelizing device. If night time conditions moke it difficult t0 see of
least two VPs, the VPs moy be placed on each chonnelizing device.

5. The plocement of pavement markings may be omitted on Intermediaote-term
stationory work zones with the approval of the Engineer,

6. Shodow Vehicle with TMA ond high intensity rototing, flashing,oacilloting
or strobe tights, Shadow Vehicle with TMA ond high intensity rotating,
floshing, oscillating or sirobe lights. A Shodow Vehicle with o TMA
should be used onytime it con be positioned 30 to 100 feet in odvance
of the areo of crew exposure without odversely affecting the performonce
or quality of the work. [f workers are no longer present but rood or work

2’8"5'5;‘18_‘ conditions require the traffic control to remoin in ploce, Type 3

Barricodes or other chonnelizing devices may be substituted for the
Shodow Yehicle and TMA,

7. Additional Shadow Vehicles with TMAS may be positioned in eoch
closed lane, on the shoulder or off the poved surfoce, next to those
shown in order to protect a wider work spoce.

DISCLAIMER:

Shou | der

RAMP
CLOSED <:
R11-2bT

48" X 30"

EXIT

XX

MPH

cw13-2
48" x 60"A

[FChonnel i2ing

EXIT A
a Devices ot
[ ]

OPEN

E5-1
48" X 42°

20° spacing

Be— L1 See TCP(2-50)
™ for lone closure

Pavement
M - Marking
30" X 12 (See notes 5)4

detoils if a lone Traffic
closure is needed 5 ‘ Operations
Divisio

10,0088 0 Jone I Texas Department of Transporiation sm:da:d’

500°

173 L
=

e’ rom. TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

\Su TCP (2-6a) R
See TCP(2-60)

for advonce

worning s8igns f
or qadvonce
for lone closure warning signs

for lone closure

RAMP
CLOSED
AHEAD

CW20RP-3D TCP (2'6) -1 8

{Flogs-
See note 1)

TCP (2-60a) TCP (2-6b) TCP (2-6¢) 820X 130 T

© 1xDoT Decerber 1985 cowt [seet 08 WIGHAT

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS 204 a3 " seiles) o0 ] It

95 212 otst CouNTY SHEET MO,

DATE:
FILE:

a.
£-97 2-18 HOU HARRIS, etc. 82

L100 |



DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

- : END END LEGEND
Troffic Control Devices G20-2 Troffic Control Devices 620-2 " A N
shown for one direction ROAD WORK)4a- x 24- shown for one direction ROAD WORK 48" X 24 ezzz2|Type 3 Barricade 8@ |Chonnelizing Devices
j Truck Mounted
gs | Eﬂh Heovy Work Vehicle N af‘:enuofor (TMA)
. Qo O | 0 PASS | 1f appiicobie Trailer Mounted veee |Raised Pavement
o8 a h -6 o Flashing Arrow Board Markers Ty I[-AA
28 . New pavement 5 : WITH N 3
§u§ ShrfoceNshos g | ‘:geexngie N | / cARE | re-2 - |Sign <J Traffic Flow
extend to - -
§§= this point. K 24" x 30 0\ Fiag Qo [Frogger
5" (See note 2} ap —
28¢ Warning Reflectors may be added on
2 fl top of chonnelizing devices for I Minimum Suggestea Maximum| . .
» e additional conspicuity at nignt. Desiroble Spoci T DIMID 1 sugge
=2 Worning Reflectors, chevrons or ‘;‘:;’.'d" Formulol  Toper Lengths cm??z?no SDSJCTW ILWH“:;;:.
e e R A At : » . e I L
= ' 1tuds n N O . B
.g§3 cw1-6 channelizing devices are used. or'foutmlf.u Of‘fzaoﬂ %npeor rm* Distance
gat 48" x 24" {Both directions) 30 150°] 165°] 180°| 30° | 60’ | 120 90’
133 (See note 2) A w2 e - - - -
88 Bcr1coces by be 35 L= 0 205'| 225°| 245 35 70 160 120
I O . * * . * ’
L of fset +o mr%“ S OPRErS CTB with safety end 40 265°| 295°| 320 40 80 240 155
§53 . ond equipment to ;gsoii'mnf. ;)r other 45 450°| 495°| 540° 45 90’ 320° 195’
enter ond exit work rier system os N 0 7 g 7 7 7
.§s° ] spoce. Tw detailed elsewhere 50 500! 550°| 600 50 100 400 240
2°: in the plons. 55 Lews | 550°{ 605°) 660" 55° 110’ 500’ 295°
3%.3; 60 600’ | 660°} 720'| 60’ 120’ 600’ 350°
2 65 650°] 715°] 780°] 65° | 130° | 700’ 410’
'.'£§ 6 Solld 70 700°[ 770°[840°| 70" [ 140° | 800’ 475
23 6" Solid Wmite 75 750°| 825°[ 900’ 75° 150° 900° 540°
*§§ White CW1-4R Edgel ine =
2es Edgeline 48" x 48" ¥ Conventional Roods Only
'°§5 N xx %% Toper lengths have been rounded off.
34 —— LaLength of Taper (FT} WsWidth of Offset{FT} S=Posted Speed(MPH)
CWi13-1P
: P MPH . . A-
gb ] 24" x 24 ;yeeélAA
aise
et § Pavement TYPICAL USAGE
. »E oM-3 Markers on VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
US- object ROAD 40’ C-C. DURATION STATIONARY | TERM STATIONARY STATIONARY
k
§§§ Morkecs CLOSED|Rt-2 A A
-~ —
W= O
280 G|, GENERAL NOTES
5';,, 48" X 24" 1. Flogs attached to signs where shown ore REGUIRED.
%2 6" 4“ g“ 2. All troffic control devices illustroted ore REQUIRED, except those
. Type [1-A-A |—cfoefe—s] denoted with the triongle symbol may be omitted when stoted elsewhere
¢§§; Roised in the plons, or for routine mointenonce work, when approved by the
gf L g Paovement 14-2 Engineer.
af22 Morkers on ey
é"EE 40’ C-C. K TCP (2-7a)
S %5 - " 3. Roised pavement morkers shall be ploced 40 feet ¢-c on centerline
s I?°U°'? throughout project.
CUUC U 4. Roadway diversion design requirements should be bosed on posted
Il - speed limit or prevailing speed,
G 5. New pavement surfoce should be extended ocross existing roodwoy
1%-2% I— 1"-2" edpe to a point where existing povement morkings left in place
during project do not conflict with construction area pavement
6" D x| marking.
“ Double
Yellow Line db W52 TCP (2-7D)
48" X 48" 6. The CWS5-2 “Norrow Bridge” sign moy be omitted if iane ond shoulder
CWi-4L e {See note 6) widths ore mointained.
New povement 48" X 48"
surfoce should
extend to df
this point. o CcWi3-1P x
(See note 5) | zg.. X 24" - Do
(See note 2) NOT
—
A ||l ed—"]rass]re-1
| 24" x 30"
|
Traffic
| . x =t Setoty
CW20-14,8B c on
o ags x a5 A l Texas Departmaent of Transportation Standard
= S
1o | TRAFFIC CONTROL PLAN
| . DIVERSIONS AND
NARROW BRIDGES
AHEAD
Cw20-1D
TCP (2-70) :g;‘ X 48° TCP (2'7b) See note 1) TCP(2_7, -23
ags-
See note 1) fiLe: tep2-1-23.dgn o few: Tos: Jeus
© 1x007 April 2023 cont | ster i H1GHmAY
N ROADWAY DIVERSION BRIDGE WIDENING [ o Ca T
E':I'| 8-95 3-03 4-23 Bisr COUNTY SHEET MO,
3: 1-97 2-12 'E mlslefc. 83
RL-YA]




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

Warning Sign Sequence l e END Yorning Sign Sequence ! - LEGEND
in opposite direction ROAD WORK 2§9'§ s ;l;ngog:sl;;?oglrecflm . ezzz=a| Type 3 Borricade ®® |Channetizing Devices
same a8 below ¢ END N -
»g 0|4} olo ROAD WORK 529_2 ) e Sign CJ Traffic Flow
8. . * Temporory 48" X 24
3§ | 24" Stop Line e 0\ Flag [Lo F logger
>
’is .
€0¢ Raised Pavement Temporary or Portable
§;§ R1-2 'W .n.—\ YT \ - erso | Boiseo Pavenent ;—6] Ui g fal
by Q2" XL "Xe
0
gs: WITH STOP WITH . Wintmm  [Svogeated Moximum] wiry
2-..5 10 CARE | Ra-2 T CARE | R4-2 Desirable Spocing of winimm sted .
L 24" X 30" RED I 24" X 30" Posted| Formuia Toper Lengths Chonnel izing Sion I Ttudino! Stopping
28 ONCOMING o Pp— soeed X % Devices = | 50961n0 |L00 Sace 5 5 9"
= R1-20P R10-6L » b | {This sign should M S er Sooce|pigronce
0= 21 4g-“% 36~ LTRAFFIC 24" X 36 e be located ocross 0 | 11 ] 2| Ono |.0no |oistonce e
Sl (See note T g(w from the R4-1 0ffaet{0ffeetiorfset] Toper | Tongent
383 : —jemerary as 00 NoT Pass sign 30 2] 150°] 165°] 180°] 30" | 60’ | 120’ 30" 200"
gat 2 | N direction) 35 |- 25 [2057 225 245 35° | 70" | 160’ 120°__| 250°
fiew = | b=y | 40 265°| 295°| 320’ 40° 80’ 240’ 155 305
gsg I 5 45 450°| 495°| 540’ 45° 90’ 320" 195’ 360’
"§ g | 50 500°] 550°| 600°] 50° | 100° | 400’ 240° 425°
§.3 I R I o 55 | .ws 5507 [ 6057 660 | S5° | 110" | so0 295° 495’
28 | ' 60 600" | 660°| 720'|_60° | 120° | 600’ 350° 570’
w83 | 65 650°| 715°| 780°| 65’ 130° | 700’ 410’ 645°
§-’-‘3 I . 70 700°| 770°| 840° 70’ 140° 800" 475° 730°
s % I e s | § 75 750°] 825°] 900°] _75° | 150" | 900 540° 820°
E§L ____ I | . ¥ Conventionol Roads Only
:g% TE _u::::r e | | § ¥ Toper lengths hove been rounded off,
o8~ 10° - Urbon (Urban Street 8 CWI3-1P e e—— | L=Length of Taper (FT) Wswidth of Offset(FT)} S=Posted Speed{MPH}
ggg Speed Conditions 30-40 mph) 24°°x 24" — "L’L‘r‘:l“ LANE_WIDTH | AT TTPICAL USACE
= TN - -
§§?s — ;0' g 'c’;':‘g';g;g;g"go?:ge;;,, ) — or x a8 WOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
8&: 6 solig =—m@m—+ | pes g a XX DURATION | STATIONARY | TERM STATIONARY | STATIONARY
e E White R1-2 —] ! e MPH | EWI3-P 7 7
og._ Edgeline 42" 42°x 42~ == | = 24" X 24
T/
Eéi | T0 I GENERAL NOTES
%8 ONCOMING |R1-20P / 1. Flogs ottached to signs where shown ore REQUIRED.
.'_°§2 ] ° TRAFFIC [48" x 36" S STOP 2. Wnen this TCP s used at o location which does not involve o bridge,
£ n =4 (See note T I HERE ON Q 48" x 48" CwW20-4D "ONE LANE ROAD AHEAD" signs should be used in lieu
- y | | RED of the CW5-3 “ONE LANE BRIDGE® signs. The CWi3-1P Advisory Speed Ploque
e g a | ' Type B High o R10-6L is required with either worning sign,
&83.. 5 o Intensity . S | =3 ’ 24" X 36" 3. Roised pavement morkers shall be ploced 40 feet c-c on center|ine between
YIlEw ' | Cu Ftashing Worning ] . DO NOT PASS signs ond stop or yield lines.
<p22 § ‘é'gm or Floshing T I o 4, For intermediote term situations, when it is not feosible to remove ond restore
9"' 85 Temporary | «§2§°:;+e 6 o I = pavement morkings, the chonnelization must be made dominant by using @ very
L L Yield Line vy T4 © close spacing. This is especially importont in locations of conflicting
e x0 6" Solid informotion, such os where troffic is directed over a double yellow centerline.
White / B In such locations o moximum channelizing device spacing of 20 feet is
Edgeiine | o recommended. The 20 foot chonnelizing device spacing recommendation is
L [ LR PN intended for the area of conflicting information and not the entire work zone.
. |0
6" Solid el CW3-3 TCP (2-8a)
White - p T PV S 48" x 48" 5. Traffic control by CW3-2 °"YIELD AHEAD" symbol signs for one lone two-woy
Edgeline Temporary L] {Red Boll on Top) traffic control operations should be limited to work spoces iess thon
24" Stop Line—/ ~ 400 feet long ond roadways with less thon 2000 ADT. Otherwise, portable
traffic signols should be used,
k8 - 6. If power is avoiloble, o flashing beocon should be attached to the (W3-2
— “YIELD AHEAD" symbo) sign for emphasis.
7. The R1-2 "YIELD" ond R1-20P “TO ONCOMING TRAFFJC" sipgns ond other
»® regulotory signs shall be installed at 7 foot minimum mounting height.
6" 4 TCP {2-8b)
A cW13-1P {See note 2) w oaw gm alle — =
aI0e 1A i 247" x 24" Type 11-A-A ppor® P 8. A Iist of approved Portoble Traffic Signals con be found in the *Compliont
po.:,mnf Raised ~ CW20-4D Work Zone Traffic Controi Devices” list.
Markers on Povement 48" X 48" 9. Portable troffic signels should be locoted to provide adequote stopping sight
40° C-C. i 5'8'-'"3"8 on - 5:13;';‘_ tSee note 2) distonce for approoching motorist (See table obovel.
"L -
. Traffic
" Do =t S8,
24" X 30* 0]{} NOT l Texas Department of Transportation Standard
N . : PASS| Ra-1
i '**‘ i . ' 30 TRAFFIC CONTROL PLAN
6" Double LONG TERM ONE-LANE
Yellow Line 6" Double
CW20-1D Yellow Line TWO-WAY CONTROL
48" X 48"
- {F logs-
TCP (2-8a) Floos TCP (2-8b) TCP(2-8)-23
ONE LANE TWO'WAY d e 11 FiLt  tep2-8-23. dgn ows Jeu [om Jexs
P . A T - Y ee note ©Tx00T  April 2023 cont [secr 208 WIGHIAY
o TRAFFIC TONTROL WITH YIELD SIGNS TRAFFIC ?:.:)in'l-aoT.E mv;o ‘:':AFF IC SIGNA el N T
a2 - H L 8-95 3-03 4-23 11341 COUNTY SHEET NO.
2= (Less Thon 2000 ADT-See Note 5) S an o0 TR o
L1od )




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND
%* | Trail Vehicle
ARROW BOARD DISPLAY
» Shoulder * % | sh vehicl
g8 X VEHICLE odow Venicle
5 Work Vehicle Lead vehicle OR WORK * % % | work vehicle 5§ | RiGHT Directional
23 with strobes with strobes CJ CONVOY CONVOY
géé —_— — —_— —_— -_— — — - — - —_— CW21-10cT CW21-100T CHD Heovy Work Vehicle @ LEFT Directionol
8.3 <> 72" X 36" 60" X 36" Truck Mounted Doub
§g: - r L Al Attenuotor (TMA) @ le Arrow
5 L) . CAUTION (Alternating
2._5 E @ * E @ :D*Ht- I @' l * % % l ] l:> soeee :- @ Ug A [!l Diamond or 4 Corner Ftash)
ML e |
P o~ —_ JR— —_— P, —_ — R —_— . _— — —_— — T3
’};:8 TYPICAL USAGE
<5 l::> U[x VEHICLE MOBILE SHORT [ SHORT TERM | INTERMEOIATE [ LONG TERM
8235 CONVOY \ * DURATION | STATIONARY |TERM STATIONARY| STATIONARY
;§§ \—see Note 9 ond _/ forward Focing / Lcol © ~
83 Trai1/Shadow Vehicle A Shoulder Arrow Boord .
fy o =
;8 | | | . GENERAL NOTES
cu ' IS;)O . lfor;)x. | 120’ -200' Approx. | ! 120° -200° Approx. ! 1. TRAIL, SHADOW, ond LEAD vehicles shall be equipped with arrow boards as
§58 BORUONS See note 8 1ilustrated. When o LEAD vehicle i8 not used the WORK vehicle must be
=1 TRA“./SHADO* VEHICLE A equipped with on arrow board. The Engineer will determine if the LEAD VEHICLE
goe TCP (3-1q) with RICHT Directional ond/or TRAIL VEMICLE ore required based on prevailing roodwoy conditions,
8%'3 - disploy Flashing Arrow Board traffic volume, ond sight distance restrictions.
EP: UNDIV!DED MUL ILANE ROADWAY 2. The use of amber high intensity rototing, flashing, oscilloting, or strobe iights
' 52 on vehicles are required. Blue high intensity rotating, floshing, oscilloting or
228 strobe |ights when mounted on the driver’'s sige of the vehicle may be operated
;§g simultoneously with the amber beacons or strobe |ights.
D= .
4 o flLL AL 3. The use of truck mounted ottenuotors (TMA) on the SHADOW VEHICLE ond TRAIL VEMICLE
§ é LARLSCHAC, L0 are required
§§5 See note 9 ond 120" -200° 120" - 200, 1500° « Approx. ] . o
&8Cw Trail/Shodow Vehicle B Lead vehicle Approx. Approx. See note 8 4. Reflective sheeting on the reor of the TMA shall meet or exceed the reflectivity and
,zé with strobes See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
- » 3\
783 shoulder \ | | / S. Fiashing arrow boords shall be Type B or Type C os per the Barricode ond
§b§ Construction (BC) standards. The boord shail be controlled from inside the vehicle.
>
'-'né'a' — — — _‘_—_—-d]@ - . *m' S 6. E£ach vehicle shall have two-way radio communication capability.
no o
A * U X
5&; 7. When work convoys must change lones, the TRAIL YEHICLE should chonge lones first to
% Z;g * 4 ¥ \\ \ Shoul dar I _ shodow the other convoy vehicles.
&Sg‘. A\ | — 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vory
Bt 1500° + Approx. 120° -200° Troi | /Shodow Vehicle A depending on sight distance restrictions. Motorists approaching the work convoy
3§-—E ) Ses note B 1 ADProx | zg‘;’grd should be able to see the TRAIL VEHICLE in time to slow down ond/or change lanes as
2 p* * Arrowgeoord they approach the TRAIL VEMICLE, Vehicle spacing between the WORK VEHICLE
13 ond SHADOW VEHICLE ond vehicle spocing between WORK VEHICLE ond LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terroin, work activity ond other factors.
9. “X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-100T) signs sholl be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48° diamond shaped

“WORK CONVOY®{(CW21-10T) or “X VEHICLE CONVOY" (CW21-10bT) signs moy be used where
adequate mounting spoce exists. When used, the X VEHICLE CONVOY sign shall have
TWO‘HAY ROAD*AY WI TH PAVED SHOULDERS the number of the convoy vehicles disployea on the sign in the number designotion
“X* location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if o TRAIL VEHICLE is used,

10. On two-lane two-way roadwoys, the work and protection vehicles should pull over
periodically to allow motor vehicle traffic to poss. [f motorists are not allowed to

i SRt SARCS poss the work convoy, a “DO NOT PASS" (R4-1) sign should be ploced on the back of the

_______ — _"i’i“’f"_“”ic':s_ P _:?i: E:%;i - X VEHICLE o WORK rearmost protection vehicle.
CONVOY CONVOY
/- & IR
N R - ] - T A T o~ T g g [ Red Reflective s * 0, Tr:’fgg”‘
"E * H—EI- ** il CD ‘: :' ’: :‘ CR White Reflective , Texas Department of Transportation s%;’v,{f‘lgfd
T3
——————————————————————————————— XveRciEll 4 TRAFFIC CONTROL PLAN
l 1500' + Approx. | 120’ -200° | | 120° -200° 'l;??g :gp:’g;: \ . ° “ 5 mB l LE OPERAT IONS
see none ¢ oere: | sehores Aores Boore ™ " UNDIVIDED HIGHWAYS
TCP (3-1¢) | t6* | TCP(3-1)-13
TRAIL/SHADOW VEHICLE B J (NIDTK OF TMA) 1 fuo fopd-1.dgn o TX00T_Joxs Tx0OT [ows_TxDOT [ exs TxDOT
B A ©1xDOT  Oecember 1985 cont |sect J08 NIGHBAY
Q"E TwO'WAY ROADWAY wl THOUT PAVED SHOULDERS w”hi:l‘?:‘;‘?[‘rog“ *drir:;l&oord STR l P l NG FOR TMA 2054 ‘_”ltvmcns :::: 25 tr;:" [.6“:::::::”_
ag e [ RARRIS, etc. 85
muiw)
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See Detail B—\
LEGEND
\ Shou | der :
% | Troil Vehicle
See Note 1 |::> ARROW BOARD DISPLAY
2§ —_— —_ —_ —_— _— S— S— e — _— — - N %* % | Shadow Yehicle
EE CD ¥* ¥ ¥ | work Vehicle L:ﬂ RIGHT Directionol
Og - - - - I — o - — -
" 8 = . s
§§6 EEI[D ~ * % % ':D CIp Teovy work vehicle | [ [ LEFT Directional
H %* ruck Mounted
5 N A0 \ Stoutder @0 | \envetor ¢y | &P | Dowote arrow
3 y ¢ . [!] CAUTION (Atternating
23" C:' UG Diomond or 4 Corner Flasn)
:5 1500° + Approx, 400" 120° -200"
s | f Approx. | . Approx. TYPICAL USAGE
58 See Detail & See Detoil C MOBILE SHORT | SHORT TERM | INTERMEOIATE | LONG TERM
87’; DURATION | STATIONARY {TERM STATIONARY| STATIONARY
=33 7
3# >
a-2 GENERAL NOTES
88 0 1. ADVANCE WARNING, TRAIL and SHADOW vehicles shall be equipped with Type B
T e or Type C floshing arrow boards os per the Borricade and Construction (BC)
§§ standards. Arrow boords on WORK vehicles will be optional based on the
_08 . type of work being performed. The orrow boords shall be operated from
8 R Control VYehicl
20 + RAMP S:‘O‘?I g: :gedv:hég e ingide the vehicle.
Wi - ¥ L]
® .
223 0. T X OCOUC) CLOSED required by the 2. For TCP(3-20) the Engineer will determine if the TRAIL VEMICLE is required bosed on
K-t _ & 9 prevailing roadway conditions, traffic volume, and sight distance restrictions. Al
g L 0 nl'ibgo, other vehicles shown for both TCP(3-20) ond TCP{(3-2b) are required.
v Cw21-100T7
2?; gggo;sgzs RlGHT LANE gg§°;5gzﬂ 1l . 60" x 36 WORK 3. The use of amber high intensity rotating, flashing, oscilloting, or strobe lights
"§8 1 CLOSED / CONVOY h o on vehicles are required. Blue high intensity rototing, flashing, oscitloting or
28C ¥ L strobe )ights when mounted on the driver’s side of the vehicle moy be operoted
Egs . simultoneously with the amber beacons or strobe |ights.
" .
L
HY 5 - e e ” 4. The use of truck mounted ottenuators (TMA} on the ADVANCE WARNING,
§ SHADOW, ond TRAIL vehicles ore required.
o
*
» 2" ADVANCE *ARNING e TRAIL VEHICLE SHADOW VEHICLE * * 5. Reflective sheeting on the reor of the TMA sholl meet or exceed the reflectivity ond
3 VEHICLE {See Note 21 C color requirements of OMS 8300, Type A,
géf RlGHT LANE CLOSURE ON DlVIDED H[GH*AY - TCP (3_20) 6. Eoch vehicle shall have two-way radio communicotion capabitity.
w5 7. Wnen work convoys must chonge tones, the TRAIL VEHICLE should change lones first to
-‘-’gﬂ shadow the other convoy vehicles.
L= . . .
T2h Trail vehicle required naodaitionol Shodow venicle with o 8. Vehicle spacing between the TRAIL VEHICLE ond the SHADOW VEHICLE will vary
% See Detail D See Detail E See Detoil F is required at this location if workers depending on sight distance restrictions. Motorists opprooching the work convoy
=8 _\ _\ \ gre on foot in the work space should be oble to see the TRAIL VEHICLE in time to slow down and/or change lones as
;, 4 7 they cpprooch the TRAIL VEHICLE. Vvehicle spocing between the WORK VEHICLE
Zgew ond SHADOW YEHICLE may vory eccording to terroin, work octivity and other foctors.
<=—r¢ Shouider See Note 1
-4 £
3 B 9. Stondord 48° X 48" diomond shaped worning s8igns with the some message os those shown
— = e
o xX0

legibility of the flaoshing arrow boord, must be used in the second phase of the
PCMS/TMCMS message. When this is done, the orrow doard will not be required on the
- - - Advance Warning Vehicle.

moy be used where adequate mounting spoce exists.
—_ 10. The signs shown should be used on the Advonce Warning vehicle, As an option, a portable
chongeable message sign (PCMS) or a truck mounted changeoble message sign (TMCMS) with
a minimum character height of 12", ond disploying the some legend moy be substituted for
these signs. An appropriaote directional aorrow disploy, simuloting the size and
*

VT

T L Shoulder 11, Stondord diamond shope versions of the CW20-5 series signs moy be used as an option
if the rectangular signs shown are not davailable.

12. The principlgs on this sheet may be used to close lones frgm the left side of the
1500° + Approx. 1000 120° -200° ;ggg:ggcgonsndermo the number of lones, shoulder width, sight distance, and romp

L Approx. : f Approx. .
13. Signs and flashing orrow boord modes shall be appropriately oltered when implementing
o . .S left lone closures or interior closures which close the left lanes.
I.':”“. |.0:..'.. ‘c.'.'.' 14, The Advance Warning Vehicle moy straddle the edgeline when shoulder width mokes it
ba 3 necessary.
CﬂgO-Sele 2 RIGHT LANES CW20-5eTR 2 RIGHT LANES ngl-wol: NORK ]] Red Reflective g : Opro'rafggns
72" X 36"—j~C| OSED : T2- X 36° CLOSED : X ® T Meonvoy) | : e rorecr i J exas Department of Tansportation |  Sisien,
: : A i TRAFFIC CONTROL PLAN
ADVANCE WARNING @ REQUIRED TRAIL ®suAnow VEHICLE ** = ol g MOBILE OPERATIONS
@ VEHICLE VEHICLE * Bt DIVIDED HIGHWAYS
, s | TCP(3-2)-13
INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY - TCP(3-2b) I (WIDTH OF TWA) 1 rg;mr o Cr [= t:n.oqm Ixm:li::'lxwl
53 STRIPING FOR TMA I wnles]  ® | Teoer
gf ?g? -|s HOU RARRIS, etc. %
(175 ]
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Shadow Vehicle

With Attenuator
or'ld Arrow Boord LEGEND
(See note 2 and 5)—\ / Py EETTTE——
ra aehicle
) ARROW BOARD DISPLAY
g8 Shadcuivenis /ey . <& % % | sShodow venicie
. — X
'i‘g Criss ol sl s B <8 * % % | work Venicle @ | ricHT Directional
§§:7 <:3 Dm Heavy Work Vehicle E LEFT Directional
ted 2 > Truck Mounted
3 I M RS Atvenuotor tuay | B | douote arrow
22 — s Troffic Flow m ® ®| Chonnelizing Devices
2
R — e —
%ES | Minimen Sugoested Moximum| .. .
P9 Deairable Spaci 7 Minimum Sugge
8:: Psmd Formulo Toper Lengths Cn:owc\e??z?ng SSIT Lm[n::[.:‘"
:§g 20 = % * Devices p?;."g IBufforBSpoco
o | v | 12’ on on . “g*
§E: Min, or'ru'lonsnlo"uﬁ Topcor I’mooon'r Distonce
a
] 30 30° Work $ 30 2] 150°] 165°| 180’ 30’ 60° 120° Q0
g. oy M1, Min. = 0008 3 |- 212057 2257 2457 35" | 70" | 160" 120°
§53 Work Space 40 265°'] 295'| 320°] 40’ 80° | 240° 155"
§8u 45 450'| 495 | 540 45° 90’ 320° 195
°53 TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR 0 soo']ssoTeoo] S0 [ too” | 400" | z40°
: ! ¥ : 110’ 500 295
gxs CONTINUOUS LEFT TURN LANE SYMBOL MARKINGS  OUTSIDE DUAL LEFT TURN LANE SYMBOL MARKINGS 1" oo TeesTr20T 0T 20T co0T 550
- -
b §°§ 65 650°] 715°] 780‘| 65°' 130’ 700’ 410’
g_ § 70 700°| 770°'| 840 70° 140’ 800° 475%°
sg.- Work Space 75 750° | 825°] 900°] 75° | 150° | 900’ 540°
Eh 30° VX" . —Shadow Vehicle ¥ Conventional Roads Only
33.’ Min. 1 Eg?o;('ga" wi ;hAAifengofor %% Taper lengths hove been rounded off.
§32 o0 hote 2°g;g 5) L=Length of Taper (FT) WsWidth of Offset(FT) S=Posted Speed(MPH)
ng TR < TYPICAL_USAGE
o8 .g._n..__.n.__-_]_. . 0= — — _— — — — — R = Rl SHORT | SHORT TERM WEMDMTE LONG TERM
> . <}:1 DURATION | STATIONARY | TERM STATIONARY| STATIONARY
§3 — f— Shadow vVehicle — —_— —_— - —_— —_— — —_— 7
._i With Attenuator <:3
05 = = and Arrow Board
2a r 2 <& = (See note 2 ond S) = 5 B 2
+ © Eﬂ"'j
» ™ B
‘5°§ - - I:> - - - - - - - - —_ 1. This troffic control plan is for use on conventional roads posted
=8 at 45 mph or less ond is intended for mobile operations that move
FEE RS - - - - - - - - i T - — continuously or intermittently (stopping up to approximately 15
§ - E> minutes) such as short-iine striping ond in-lane rumble strips.
:g...é when gcfiviijeg are onticipated to toke longer amounts of +ime or
3 ®* 30° traffic conditions worront, a short duration or short-term stotionary
- ox* o traffic control plon should be used.,
o xo0 [ iMnn
Work Spoce 2. A Truck Mounted Attenuator shall be used on Shadow Vehicle,Striping
Cw20-1D on the bock ganel of all truck mounted attenuators shalt be 8" red
. - and white reflective sheeting placed in an inverted “v* design.
TYPICAL TRAFF IC CONTROL FOR 48" X 48 TYPICAL TRAFF lc CONTROL FOR Reflective sheeting shall meet or exceed the reflectivity ond color
e —————————————————————————————— ——————————————————— requirements of departmental moteriol ificotion DMS-8300. T A,
OUTSIDE LANE MARKINGS INSIDE LANE MARKINGS i por tmental moter ial specificotion » Type
3. A1) traffic control devices shall be in accordonce with the “Texas
Monual on Uniform Traffic Control Devices" (TMUTCD}, latest edition.
Cw20-10 4. The use of yellow rotating beacons or strobe Iights on vehicles are
48% X 48" required. Blue high intensity rotating, flashing, oscilloting or
strobe Iigms.uhen mounted on the drivers side of the vehicle_muy
Work Spoce x" ~ Shadow vehicle be operated simultaneously with the omber beacons or strobe |ights,
30’ :,',;“;.I;:"‘;g;f.’; S. Flashing orrow boord sholl be used on Shodow Vehicle. Flashing arrow
Min. {See note 2 ond 5) board shall be Type B or Type C 08 per BC Stondords. The arrow
<::, board operation shall be controlled from inside the truck.
— — <:J Traffic
P Red Reflective a ‘ Ope'laauons
= — White Reflective I Texas Department of Transportation m:,"g
—_— b _— —_— 2w _~
_ B - _wEEpL LIl T 3 TRAFFIC CONTROL PLAN
s MOBILE OPERATIONS FOR
Y I
st‘?:o:freh‘c;e .x. 30, E lmATED mK AREAS
i enuator =
ond Arrow Board Min —1Z UNDIVIDED HIGH'AYS
—x- (See note 2 and S} Work Spoce
! CW20-10 | 26" | TCP(B") -13
48" X 48 I (IWIDTH OF TMA) 1 FILE: tep3-4. gon ow Tx0OT [exs TxDOTJom TxDOT [es TxDOT
y 3
N TYPICAL TRAFFIC CONTROL FOR TYPICAL TRAFFIC CONTROL FOR STRIPING FOR TMA R T RTINS
3 LEFT TURN LANE MARKINGS CENTER LANE MARKINGS CO - e
Ouw HOU HARRIS, 8tC. 87
i
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LEGEND
eZzZzz>[Type 3 Barricade BB |Channeiizing Devices

. Truck Mounted
I e I END Heovy Work Yehicle Attenuator (TMA)

CIp
- ROAD WORK @ Trailer Mounted @ Portable Changeoble
e
A

Flashing Arrow Boord Maessoge Sign (PCMS)
| 620-2
48" X 24" Sign <<:3 Troffic Fiow
Flog u-o F lagger

500°
Min.

Shoulder
<
<

Shoulder
Shoutder
>
>

w
Shoulder

Shou | der
&
<

Shoulder
Shou! der
>
>

W
Shoulder

No warronty of any
y for the conversion

ormats or for incorrect results or domoges resutting from its use,

D:‘?‘f;-’l:l Sugoested Moximsn

sirable Spocing of ugge
Fenecy | o™u'0]  Tocer Lengths Channe 1 12ing l.:vol rudinal
* % Devices Buffer Spoce

* '] 11°] 12 |[ono On o 8"
Of fsat{Of faetiOf fset| Taper| Tangent
2] 1507] 165°| 180°] 30’ 60’ 90’
35 |- X5 [2057[225'[245°] 35° | 70 120°

1600°

| 30'|
Min,
Work Spoce
w
o

| J
Shodow Vehicle with — 40 265°| 295°| 320°'| 40’ 80’ 155°

Shadow Vehicle with
TMA ond high intesity,—
rototing, flashing,
oscillating or

strobe |ights,

TMA ond high intesity N g & . E ;

| rotoving. S1ashing, ! | a5 450°| 495°| 540°| 45 90 195
oscillating or

Tiiati T 50 500°| 550°] 600°] 50° | 100" 240"

w21 -SoL | strobe lights. | 55 550°] 605°] 660°] 55° | 110° 295°

b 48" X 48" b 60 600’ | 660°| 720°| 60° 120° 350°

ad @ |1000FT= - @ 65 650°| 715°| 780°| 65° 130’ 0’

| | CH16-30P | | 70 700°] 770°] 840°| 70° 140° 475’

| ] 30" x 12" 75 750°] 825°'] 900°| 75° 150° 540°

80 800°| 880°[ 960°| 80°] 160’ 515"

TxDOT Qssumes nNo responsibilit

LEFT
SHOULDER
LOSED,

3
500’
_
®

Cw21-50L | | .
48" X 48 ¥* Conventional Roods Oniy
%% Toper lengths hove been rounded off.

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

173 L
A
1/3 L

governed by the “Texos Engineering Proctice Act-.

1000

RIGHT
SHOULDER
LOSED,

LEFT
SHOULDER
CLOSED

500°
500"

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
CW21-5aR DURATION STATIONARY | TERM STATIONARY| STAVIONARY

48" x 48" TCP(S-10) | TCP(S-1b} TCP(S-1b)

1000’

e
CW21-5aL
* 48" X 48"

y TxDOT for ony purpose whotsoever.

of this stondord to other f
1/3 L
L 4

1/3 L

RIGHT
SHOULDER
LOSED,

RIGHT
SHOULDE

GENERAL NOTES

1. A Shodow Vehicle with o TMA should be used onytime i+ con
be positioned 30° to 100’ in odvonce of the area of crew
exposure without odversely effecting the performonce
or quolity of the work, Type 3 borricaodes or drums may be

| s I Cuz1-Som [ o o substituted when workers on foot ore no longer present when

4— Shadow Vehicle with R 4— Shodow Vehicle with Cwig-3oP approved by the Engineer.
TMA ond high intesity, TMA and high intesity, 30° x 12

rotating, flashing, ro1*9~ring, floshing,
| oscillating or | oscillating or

L strobe |ights. strobe |ights.

The use of this stondord is

Kind is made b

DISCLA IMER:

2. 28" tall or toller one-piece cones will be ol lowed only for
Short Curotion or Short Term stotionary operotions when
workers are present to maintain the devices upright ond in
proper locotion, Intermediote Term stationory work oregs
shoutd use Drums, Vertical Ponels or 42° tall two-piece
cones,

30°
Min,

Work Spoce

Work Spoce

1600°
1600’

Cw21-5DR
48" X 48"

|
Shou | der
>
>
Shou | der
]
Shoul der
¢
4
Shou | der

500°
Min.

jiiﬂ‘" Ogagm;w
, Texas Department of Transportation s‘i,"‘,’,f,’:}’,,
TRAFFIC CONTROL PLAN

SHOULDER WORK FOR
FREEWAYS / EXPRESSWAYS

TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER N0 I —

REVISIONE 6451 | 85 001 [-610, etc.
2-18 oISt COUNTY SHEET MO,

HOU HARR[S, etc. 88
TS0 T

VARV,

Shoul der
<G
<>

Shou lder

b
b

END
Inoan WORK -

G20-2
48" X 24"

Shou | der
Shou | der

TCP (5-10) TCP (5-1b)

DATE:
FILE:
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No worronty of ony
y for the conversion

ing Proctice Act”,

TxDOT assumes no responsibiiit

incorrect results or damoges resulting from its use,

is governed Dy the “Texas Eng

is moce by TxDOT for ony purpose whotsoever.

The use of this stondord

DISCLAIMER:

Ki
of this stondarg to other formats or for

Shoulder

Shoulder

O[04

500 Min,

See Note 1

Shodow Vehicle
with TMA ond

high intensity
rotating, flashing,
oscillating or
strobe |lights

Work Spoce

See note
1 and 7

A

k

b
1000° ‘ 1600° |

See note

loM'n‘\Eh

YA

TCP (6-10)

TYPICAL FREEWAY
ONE LANE CLOSURE

L/BL

)
1000’

CW16-3gP
30" X 12"

3

0)

(See note 10}

Shoul ger

Shoulder

RIGHT LN

XXXX

1600’

CLOSED

XXXX

AHEAD

XXXX

PHASE 1

PHASE 2
(See note 6)

500° Min,

.1;

Shodow Vehicles
with TMA ond
high intensity
rotating,
fiashing, |
oscilloting or
strobe lights

Work Spoce

1000’

See note

l‘ond 7\-

See note
1 ond 7 I

See no'te‘ j—

1 and 7

TCP (6-1D)

TYPICAL FREEWAY
TWO LANE CLOSURE

END
ROAD WORK

G20-2
48" X 24
See Note 13

48" x 48"

CW16-20P
30" x 127

{See note 10}

Cw20-5TR

48"

X 48"

= (See note 10)

CW16-3aP
30" x 127

2 RIGHT

CW20-50TR
48" X 48"
{See note 10)

XXXX

LEGEND

Type 3 Borricaode

Chonnelizing Devices

Heavy Work Yehicle

r ]

Truck Mounted
Attenuator {TMA)

Trailer Mounted

Portoble Changeobte
Messoge Sign (PCMS)

~ LANES

XXXX

CLOSED

XXXX

Flashing Arrow Boord

)

Sign

Traffic Flow

<

Ftog

io

F lagger

IPolfedl
Speed Formuia

Minimum
Desirable
Toper Lengths "L"

Suggested Maximum
Spocing of
Chonnelizing

¥* % Devices

10°

Of faet|Of faetiOf faet]

1 12' Oon o on a

Toper | Tongent

Sugoested
Longi tudinal
Buffer Space

.ge

45 450°

495° 540° 45’ 90°

195°

50 500°

550°) 600°| 50° 100’

240’

55 550°

605°') 660°) 55° 110’

295

L=WS

60 600°

660" 720° 60° 120°

350"

65 650"

715°| 780°| 65' 130°

410°

70 700°

770°| 840 70° 140°

475°

75 750’

825°] 900y 75° 150’

540

80 800’

880" | 960° 80’ 160°

615

%% Toper lengths have been rounded off,

L=tength of Taper {(FT) WsWidth of Offset(FT) SsPosted Speed(MPH}

TYPICAL USAGE

SHORT

al DURATION

SHORT TERM INTERMEDIATE
STATIONARY | TERM STATIONARY

LONG TERM
STATIONARY

v

L4 L4

GENERAL NOTES

.

Al troffic control devices illustrated ore REQUIRED.

triongie symbol moy be omitted when stated elsewhere in the plons.

2. Drums or 42°cones are the typical chonnetizing devices.

Devices denoted with the

For Intermediote Term

Stotionory work, drums shall be used on topers with drums or 42° cones used on
tangent sections. Other chonnelizing devices moy be used as directed by the Engineer.
3. ALl construction signs ond borricodes ploced during ony phase of work shall remain
in place until removal is gpproved by the Engineer.
4, The Engineer may direct the Contractor to furnish additional signs ond borricades as
required to mointoin troffic flow, detours ond motorist safety during construction.

5

Static messoge boords or chongeable messoge signs stating the date ond durotion of

romp or freewdy lone closures shall be ploced o minimum of seven (7) calendor days

in odvance of the octual closure.
Phase 2 of the PCMS messoge should include oppropriate informotion formotted as shown

on BCI6), such a8 "MERGE LEFT," recommended odvisory speed, deloy information, or

other specific wornings.

7. Duplicate construction worning signs should be erected on the medions side of freeways
where medion width will permit ond troffic volume justifies the signing.
8. The number of closed lanes moy be increosed provided the spacing of traffic control

devices, taper lengths ond tangent lengths meet the requirements of the TMUTCD.

9. wWarning signs for intermediaote term stationory work should be mounted at 7° to the

bottom of the sign,

10.Worning signs shown sholl be appropriately altered for left lone closures. When signs
ore mounted ot 1° height for short term stotionory or short duration work, sign versions
shown in the SHSD for Texas with distonces on the sign foce rother thon mounted on
o ploque below the sign may be used.
11.When possible, PCMS units should be located in odvonce of the lost avoilable exit ramp

prior to the lone closure to allow motorigts an glternote route.

They moy 0180 be

relocated to improve odvonce warning in cose of unonticipated queuing or congestion.
12,For Intermediote Term Stotionory work ot night, floodlights should be used to illuminote

the work oreo ond equipment crossings.

condition for rood users or workers,
13.The END ROAD WORK (G20-2) sign may be omitted when it confiicts with G20-2 signs

already in ploce on the project.

PHASE 1

PHASE 2
(See note 6)

% A shodow vehicle equipped with
o Truck Mounted Attenuotor is
typically required. A shadow
vehicle equipped with o TMA shall
be used if it con be positioned
30 to 100’ in odvonce of the
areo of crew exposure without
adversely offecting the work
per formance,

Flood)ights shall not produce a disabling glare

Troffic Oparatlons Divislon Stondord

Texas Depaortment of Transporiation

TRAFF IC CONTROL PLAN
FREEWAY LANE CLOSURES

TCP(6-1)-12

FILEY

teph-1. agn

o Tx00T Jews TxDOT Jows Tx00T [exs Tx00T

©7Tx00T_ February 1998 | cowr Jsecr

HIGHEAY

REVISIONS

6451| 85

001

1-610, etc.

8-12

Dist

COUNTY

SHEET WO,

HOU

HARRIS, etc.

89

pal
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LEGEND

Type 3 Borricade @ ® |Chonnelizing Devices

- Truck Mounfed
Heavy Work Vehicle @S |attenvator (TMA)

Troi ter Mounted Portable Chongeable
Flaoshing Arrow Boord Message Sign (PCMS)

Sign QJ Troffic Flow

Flag [Lo F logger

Minimsm Suggested Max imum
Desiroble Spocing of Suggested
. Taper Lengtns "L" Chonnel izing Longitudinal
Callh * % Davices Buffer Space
-n-

10" H"I 12° on o on o
ortserottsetjorraet] Toper | Tangent

450°] 495'| 540°| 45’ 90’ 195°
50 500°] 550°| 600'] 50’ | 100° 240’
55 | .wg [550°[605'[ 660 55° | 110’ 295°
60 600°[ 660°] 720°] 60’ | 120’ 350"
65 650°| 715°] 780°] 65° | 130° 410"
| 70 700°[ 770'[ 840'] 70° | 140’ 475°

75 750’ 8251 900’ 75° [ 150 540°
80 800" | 880°) 960°| 80° | 160 615°

Taper length n r 1.
ﬁ Sh Vehicle ¥ Taper lengths have been rounded o

END
—4~<—1ROAD WORK

G20-2 C1b
&
A

Shou | der
Shou | der

48" X 24"
{See Note 4)

Shou | der
Shoul der

N

G20-2 | | l
48" X 24~
(See Note 4)

T \ A4

No worronty of ony
y for the conversion

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

e
S 3
a

TxDOT assumes No responsibilis

e L LeLength of Taper{FT) WsWidth of Offset(FT} SsPosted Speed(MPH)
high intensity
rotating, flashing, TYPICAL USAGE
oscillating or

g SHORT SHORT TERM | INTERMEDIATE LONG TERM
strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY

< U4 U4

i
4
4
a = o @ &
*
30°
Min,
Work Spoce

governed by the "Texas Engineering Proctice Act”.

Yy purpose whotsoever

RAMP GENERAL NOTES

CLOSED 1. A1l traffic control devices illustrated ore REQUIRED. Devices
B11-20T denoted with the triongle symbol may be omitted when stated
48" X 30" elsewhere in the plons.
cw25-17 A 2. ADDED LANE Symbol tt.:m-n sign may be omitted when sign
48" x 48" between ramp md.mlnlme con be seen from both roodways.
{See note 1) 3. See 'édvmce Nof:ce List' on BC(6} for recommended dote
ond time formatting options for PCMS Phase 2 message.
4, The END ROAD WORK (G20-2) sign moy be omitted when it
conflicts with G20-2 signs alreody in ploce on the project.

Cw20-10
x| a | |

Shodow Vehicle
with TMA ond

high intensity
rotating, flashing,
oscilloting or |
strobe quma—-\\

CW13-1PA
24" X 24"
{Plaque

See note 1) l |

The use of this stondord is
kind is mode by TxDOT for on

Romp to remoin closed
until work space is 1500°
post entronce to freeway

Work Spoce

*
30°
Min,

DISCLAIMER:

o0 & 2o @ »p T T o 8 0o ¥ B

¥A shadow vehicle equipped with a Truck Mounted Attenuator is
typicol ly required. A shodow vehicle equipped with o TMA shall
be used if it con be positioned 30° to 100’ in odvonce of the
grea of crew exposure without odversely offecting the work

| per formance.

L

e®
e®
'\d
l.
500

Shoul der

ENT RAMP XX XX

i _F M T0 BE XXXx Additional requirements for lone closures ond advonce signing
CLOSED XX XX shall be 03 shown on TCP (6-1) or as directed by the Engineer,

PHASE 1 PHASE 2
o I {See note 3)

[ 4
1/3 L

—e¥ 8 5 B T E S8 °
Shou ider
B
&>
>

500’

]

L )

L)

e See TCP(6-1)for
Y @ Lane Closure
[}

OO0 4

Additional E
See TCP(6-1) for G

Signing.
Ltone Closure

slals |

Additionat
Signing.

(2
1”73 L

Texas Department of Transportation
Troffic Operatlons Divislon Standord

RAMP
CLOSED

AHEAD TRAFF IC CONTROL PLAN
C420RP-30 WORK AREA NEAR RAMP

TCP (6-20) TCP (6-2D) TCP(6-2)-12

ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED FIE top6-2. don ow: TxDOT [cx: TxDOT [ome TxDOT [ex: TxDOT

©71x00T  February 1994 | cowr Jsecr 200 HIGHAY

WORK WITHIN 500’ OF RAMP wevision 6451[85] 001 | 1-610,etc.

1-97 8-99 oISt counTY SHEET NO,

DATE:
FILE:

4-93 812 HOU HARRIS, etc. 30




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862
LEGEND
G!GIG|O N N ezzz2|Type 3 Borricode 88 |Chonnelizing Devices
[
28 § § g G G é G é (BB [Heavy work venicie | @R |arven aoar’ STy
N = S 2 & Troiler Mounted Portoble Chongeable
:2 2 2 L Flashing Arrow Boord Message Sign (PCMS)
"
§§§ ° [xY] & |sign 43 Traffic Flow
- 2
§§2 EXIT O\ Flag 0o |Frogger
b / o
A Mini i
e | | | [ = e
fries 10 Posted aper Langths “L*| chomelizing |Longitudinal
GH  monsenice wisfrermro] ™ 5 ot P
@= s § s N B R on on °a”
S T I A a R A e R e,
gg: oscillo'r'ing o J e a5 450°| 495°| 540° 45’ 90’ 195’
a strobe lights— 50 500°| 550‘| 600 50 100’ 240
38 \ —_ 55 550°| 605°| 660° 55° 110° 295°
e s L=WsS : 7 : : : ;
\§g % « ] RAMP 60 600°| 660°[ 720°] 60° | 120 350
._§s . ﬂiﬁ‘? s CLOSED 65 650’ 715°| 780°] 65" [ 130’ 410°
[ Shadow Vehicle P07367 | - 7 y ? 7 7 N
o ro s, |04 O T o O v
3§§ high intensity REYEN 0 48" X 30
x-v rotating, flashirg, L x 80 800’ | 880°] 960’ 80° 160° 615"
iloti
vt ::gébeol;gfgr | | r é | EXIT XY %% Taper lengths hove been rounded off.
23% I I L=Length of Taper (FT) WeWidth of Offset(FT) Ss=Posted Speed(NPH
£
f% RAMP | val |Z0— Street B TYPICAL USAGE
B CLOSED ! bl s | i | BT | (BRI, | o
295 R11-2bT e .
88, “ 48~ x 30" 8 EXISTING A A A
-4} .., f ol
ogs GENERAL NOTES:
L3
gbf ™ 1. Alt troffic control devices illustrated ore REQUIRED. ODevices
% £ i denoted with the triangle symbol moy be omitied when stated elsewhere
0= 0 » in the plons,
289
38 .
BE o .
. sg L
git: ; ;
- no
3Fot 8 ‘. 33|
2 ’g: . EXIT
e e | | m 1. e %A shodow vehicle equipped with o Truck Mounted Attenuator is
. {Plaque ~ | | | < a typical ly required. A shadow vehicle equipped with o TMA sholl
See note 1) A - Exiating be used if it con be positioned 30° to0 100° in odvonce of the
L] | I I a oreo of crew exposure without odversely affecting the work
o & See TCP(6-1) for penforonce.
Lone Closure
Details ond
F Additional Signing. '
| | I EXIT XX
»
‘. I | I | St reet A Additionol requirements for lone closures ond odvonce signing
"y I L~ ’ shall be as shown on TCP (6-1) or os directed by the Engineer.
K /
* )
I I .. / Existing
P!
» -l
See TCP{G-1) for . '3 | | | I
Lane Ctosure >
sl i | 9 | STREET B USE Texas Department of Transportation
- Traffic Operatlons Division Standord
G G 0 Q I EXIT STREET A
4}|4}|4}|{> CLOSED EXIT
Or, os an option when
exits are numbered TRAFF lc CmTROL PLAN
EXIT XY USE mK AREA le RA.P
CLOSED EXIT XX E BE D
= Place 1| mile (approx.)
TCP (6'30) TCP (6 3b) in advance of Street A TCP (6'3) - I 2
exit. FILES tcpé-3. dgn ont TxDOT [exe TxDOTJow: Tx0GT |cxs TxDOT
ENTRANCE RAMP OPEN EXI T RAMP CLOSED ©71x00F _February 1994 conr fsect J08 e
oo B REVISTONS 6451(85] 001 1-610, etc.
23 TRAFFIC EXITS PRIOR TO CLOSED RAMP 1atem o I
ouw HOU HARRIS, etc. 91
_—
ik




DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND
vzzza|Type 3 Borricode L Eggme"z;"" Lo
; ; oL HH ”
[
E‘é '; 0 | G | 0 l G ; ﬁ.ﬂ Dm Heavy Work Vehicle (7] I:‘,"g,'ﬁu':?:,"ﬁm,
s £ & v 5 Existing Trailer Mounted Portaoble Chongeable
»s A EXIT 3 ° Exit Gore Floshing Arrow Boord Messoge Sign (PCMS)
+8 . = -
§£§ ! P § g Sign 2 [sign @ Troffic Flow
§"_.'_-' ﬂ Existing ¢ O\ Flag u-o Flagger
He o0 .
L Winimum Suggested Maximum
...t%- ' DQ:“'@IO Spacing of Suggestad
R P aper Lengths “L™| Chonnelizing Longitudingl
2§-§ | s%:?dd Formulo * % Devices Bmger s;:e
823 W ] 11" ] 12| ono | Ona 8
Ié: | Orfset{0ffsetioffaat| Toper | rongent
geL 45 450°| 4957 | 540° 45’ 90 195°
-9 50 500°’| 550°( 600" 50° 100° 240’
EEE 55 LaWS 550°| 605°| 660’ 55° 110’ 295’
E , 60 600°| 660°{ 720° 60’ 120° 350°
_55 [ExtT xv 65 650°] 715'] 780°] ©65° | 130’ 410°
gce | | 70 700°| 770°| 840" 70° 140° 475"
;§§ Street B 75 750" | 825°[ 900°] 75’ | 150° 540°
zo’-‘f ol ’ 80 800'| 880°| 960° 80’ 160" 615’
r .E ° 3% Taper lengths have been rounded off.
8§L | | ' | Existing § L=Length of Toper(FT) WaWidth of Offset(FT} S=Posted Speed(MPH)
t83
[ & 1~ 200' approx. gap
?2- (%] x & TYPICAL_USAGE
5 ]
§ 8 K, U s MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
533 EXIT 0. "3952’%3' 60 DURATION | STATIONARY | TERM STATIONARY | STATIONARY
§§., N . 7 7 7
-
2 »% Existing e P
ogb ‘ l o GENERAL_NOTES
ﬁ;i "il ; . 1. Al) traffic control devices illustroted ore REQUIRED. Devices
-2 ~ RAMP g G G denoted with the triongle syrbol may be omitted when stoted elsewhere
méo n : =4 in the plana.
5 cLOSED 51127, :,
) [ ] » = 2. See BC Stondards for sign details.
)
% § .
n?ggo- — Shodow Vehicle
yoiew @ Shadow Vehicle L with TMA ond
<822 § with TMA ond high intensity
;_,"'85 a high intensity rotating,
e " - = rotating, flashing,
o xo 5 c fiashing, oscillating or %A shodow vehicle equipped with g Truck Mounted Attenuator is
= oscillating or ™ strobe lights typicol ly required, A shodow vehicte equipped with o TMA shall
—sgtrobe lights o be used if it con be positioned 30° to 100’ in oadvonce of the
I | [ ] ores of crew exposure without odversely affecting the work
‘ EXIT per formonce.
| | RAMP I EXIT xX .
. | CLOSED | R11-207 | | OPEN
- - Street A || s
S 48" X 36"
- ’ ]
- .
[ . .
§ Existing [ ) Aoditional requirements for lane closures ond advonce signing
= A @ shall be os shown on TCP {6-1) or os directed by the Engineer.
™ - I I I -
.t 2 L1 ]
. 4
L)
)
- See TCP(6-1)for See TCP(6-1)for
3| [t ctone™  reTREET ] [wse DA DD | et e
etqils and Detoits and
B “,@ Addi tional EXIT STREET B | | | AddT+iong! |
o il Bl CLOSED EXIT Signing.
i L :(..':s:e\ ootior:e;nen TRAFF IC C@“ROL PLAN
] |u|u
{}|4}|4}|{} EXIT XX USE WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6-4q) Ploce | #ile teppeos.) EXIT RAMP OPEN TCP(6-4)-12
a in advance of closed ramp
’ FILEs tcpb-4. dgn ok TxDOT ] cxs TxDOT [ows TxDOT_[ck: TxDOT
© 71007 Feburary 1994 cont |secr] 08 NIGHEAY
W Ex I T RAMP CLOSED o RERISIO. 6451/ 85 001 [-610,etc
1-97 8-98 3
CE | TRAFFIC EXITS PAST CLOSED RAMP a5 82 ) VT
T =ae
[ 204 }
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Ho o0 o [EE0
G G G Q g é w=zzz2|Type 3 Borricade 88 |Chonnelizing Devices
L N £ Moun
§S § § W 0 Dm Heovy Work Vehicle I;l:::uofo.—f??m)
;E § F Troiler Mounted Portable Changeable
o @ & = Floshing Arcow Boord Message Sign (PCMS)
»
gﬁ..; - oA |Sign C:l Traffic Flow
92
§§2 . %’%‘% [N [T 0o |riagger
2% . KRTCES |
:g 8 A \%‘%W $H: Miniman Suggested Moximum
R ok 8 \,:,‘w A 43'; Desiroble spocing of Suggested
2 U w 2t vl . Posted| " Toper Lengths “L™ | Chonnelizing Longitudinal
<o- ° | t 30y % -§ Speed |Formulo ¥* % Devices Buffer Spoce
0= ; | ~—Shadow Vehicle 10° | 1 [ 12f 0n a on a L2
§§3 § with TMA and = / Joffset|Of faetiof faet Taper | Tongent
get A . high intensity - Snodow Vehicles 45 450°| 495'| 540°'| 45° 50’ 1957
ite £ ;Q‘I'g . fotat ina: 5 e T e ey 50 500°[ 550°| 600°| 50" | 100° 240’
ggg = oscilloting or e rotating, 55 |, .wg | B550°]605°] 660°] 55° 110’ 295°
3 . strobe 1ignts g 0' P | | Tlosning, 60 600°| 660°| 720°] _60° | 120° 350°
_58 I w9 B strobe 1ights 65 650°] 715°[ 780°] 65 | 130’ 410’
28s s | I a 70 700°| 770°| 840°]_70° | 140 475’
;§3 olge - \ 75 750°| 825'] 900’ 75’ | 150° 540’
z.’.‘t @g e [ ] . 80 800°| 880’| 960’] 80’ 160° 615’
1t i
T § - (E;::—: é?gnixl %% Taper lengths hove been rounded off.
Zh" s . hd LeLength of Taper(FT) W=Width of Offset(FT) S=Posted Speed(MPH)
*ig [ ] \gmsféqg Exit ™ Y EXIT
ore Sign
HlO|oL :
. >4
s
§§ 5 .’ . prowr TYPICAL USAGE
§§!s s o Q 3 N . . 48"x42" VOBILE SHORT SHORT TERM | INTERMEDIATE LONG TERM
822 i Y DURATION | STATIONARY | TERM STATIONARY | STATIONARY
380 gt i e z
; w1 Wak &
o s | —+ | I 4 GENERAL NOTES
Sg LI J i .'
- = .
‘§° N o' ) 1. Al traffic control devices illustrated cre REQUIRED. Devices
LK * - .0 - denoted with the triongle symbol may be omitted when stated &lseshere
£ o » in the plons,
35 o . .
] b1 2. See BC stondards for sign details.
o uy
z3§2 - EXIT
g’a: . s OPEN 3. If odequote longitudinat buffer length "B does not exist between the
‘-g"‘E . 8 work spoce ond the exit ramp, consideration should be given to closing
o o+ " ES-2 the ramp.
e [ 48° X 36"
o x0 “
N IS .
S @ % - %A shodow venicle equipped with a Truck Mounted Attenuator is
® Y typically required. A shodow vehicle equipped with a TMA shall
X be used if it con be positioned 30° to 100’ in odvonce of the
| | t @ orea of crew exposure without adversely offecting the work
§ a _P per formonce.
. a
. EXIT <
. OPEN I | F B
£5-2 S Additionol requirements for lane closures ond odvance signing
. a8 x 36" L] shall be as shown on TCP (6-1) or as directed by the Engineer.
8 See TCP(6-1) for
@ - —} Lone Closure
L ) Details ond
: 1 ‘. Additional Signing.
Y [ ]
L See TCP{6-1) for [ ) -
. B Lane Closure | I = Texas Deporiment of Transportation
‘. Detoils ond Y Traffic Operations Divislon Stendard
Additional Signing. o
. —
Y LI
. ¥ o =1
4] DIO1O0 TRAFFIC CONTROL PLAN
| I | WORK AREA BEYOND EXIT RAMP
A TAITAY A TCP (6-5b)
TCP (6-50q) EXIT RAMP OPEN FuLEs tepb-5. dgn o TxDOT Jews TxDOT[om TxDOT [exs TxDOT
TWO LANE CLOSURE WITHIN Ol fobory 199 el e | mee
B REVIS[ONS 6451] 85 001 1-610,etc
‘i‘gl EXIT RAMP OPEN 1500° PAST EXIT RAMP 197 898 s cowts e o
ac St LAl HOU | HARRIS, etc. 93
m ———
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1 &
kT —
s LEGEND
g 7T —zzra|Type 3 Borricade B B [Chonnelizing Devices
. . Truck Mounted
zs ; $ ROAD WORK CI0 [Heavy work venicie | @8 |atrenuoter (TMa)
a £ Fl 620-2 i
%5 = 5 Troiler Mounted Portable Chongeoble
56 3 2 48° X 24 @ g @ :
95 o & ) (Sea Note 5) Flashing Arrow Boord Message Sign (PCMS)
g Shadow Vehicle Le] Floshing Arrow Board .
gfg with TMA orlld * .0‘ @ in Coution Mode <:'.| Traffic Flow
g*e high intensity
+* .
5 rototing, flashing, e |Sign
2‘8 oscillating or
o strobe |ights MInimum Suggested Mox imum|
it Desirable o Spacing of Suggested
=2 Posted] ;o mio| TP Lenaths L] cnonneiizing  [Longitudina!
<oy Speed * % Devices Buffer Spoce
Sﬁé R11-2 ROAD |o'J 1| 12° on o on a "e"
T43 48" x 30+ {CLOSED}—"" fortsevjorsatiorieet] Toper | tangent
8§: 45 450°| 495°| 540°| 45’ 90’ 195°
& g cHi-eR | # -~ 50 500°'[ 550°[ 600’] So° | 100 240°
_8‘ 0 55 L=WS 550°| 605°| 660" 55° 110’ 295°
sg 60 600" | 660°[ 720°| 60° | 120" 350°
-33 . 65 650'| 715°] 780°] 65 | 130’ 410"
'?"_,_".’ & . 70 700°| 770°| 840° 70° 140’ 475°
g33 s { 75 750°{ 825°| 900 75° | 150° 540°
b 2 | I * 80 800 | 880°] 960°] 80’ | 160’ 615°
- -
'v3 * %% Taper lengths have been rounded off.
§§§ = LetLength of Taper (FT) WeWidth of Offset(FT) S=Posted Speed(MPH)
»
2RE .." TYPICAL USAGE
§§§ o ® e SHORT SHORT TERM | INTERMEDIATE LONG TERM
52 o OURATION | STATIONARY | TERM STATIONARY | STATIONARY
§§f ] 7 7 "
w8% . . - CW20-5TL
<8 o . S e205Ts- GENERAL NOTES
8 c_: 8 o M = xx 1. All traffic control devices 11lustrated are REQUIRED. Devices denoted
5% 3| - I CW13-1P with the triangle symbol moy be omitted when stoted elsewhere in the plons.
8ef o . ] MPH | 24 24“
0 0 ~ [ S _._/ {Plaque see 2. Phase 2 of the PCNS messoge should inciude appropriate information formatted
2%2 note 1) 4 0s shown on BC{(6), such as “MERGE RIGHT,“ recommended speed, deloy,
€= L] exit information, or other specific wornings.
b
'6"5 . 3. Where queuing is onticipated beyond signing shown, additional PCMS signs,
c8 : ALL other worning signs, devices or Low Enforcement Officers should be ovailable
§: & r » TRAFFIC to worn op?roocnino high speed traffic of the end of the queue, as directed
» - by the Engineer.
Spus @. MUST
ghsg . EXIT |R3:33eT 4. Entronce ramps located from the odvonce worning area to the exit
5 3% . 48" x 80 ranp should be closed whenever possible.
. g 5, The END ROAD WORK (G20-2) sign moy be omitted when it conflicts
£l e with G20-2 signs alreody in ploce on the project.
3
< B ® .
]
CW20-5qTL
CW20-SaTL . a8 X 48"
48" X 48"
’ ’ :' | | ¥ A shaodow vehicle equipped with a Truck Mounted Attenuator is
¥ 1
2333;‘§4~ xx - . g\:]_s;(l;‘"A typically required. A shodow vehicle equipped with o TMA sholl
(Plague see | MPH & be used if it con be positioned 30° to 100’ in odvonce of the
note 1) A . 5 areo of crew exposure without odversely offecting the work
per formance.
~ "
o ~ 14
Sl —r e
°
Wl B
C*gO-So'll_. 2 B Agditiongl requirements for tone closures ond odvance signing
49" x 48 8 shal | be as shown on TCP {6-1) or os directed by the Engineer.
CW16-20P —f— L
30" X 12" 8
o
=3 - Texas Deportment of Transportotion
8 Trofflc Operations Divislon Standard
=] R
Eggo;v;gg ol B e FREEWAY XXXX
3 || {crosen | wxxx TRAFFIC CONTROL PLAN
o sl L L T B By
TRAFFIC . PHASE 1 _PusE 2 FREEWAY CLOSURE
MUST 8 ee note 2)
R3:33CT . EXIT g See TCP(6-1)for
48" X 60 Lane Closure
. = toil - -
- I Motes — TCP(6-6)-12
FiLes tep6-6. don om TxDOT Jexe TxDOT Jowe Tul0T Jexs Tx0OT
CW20-1D TCP (6-6) ©7Tx00T _ February 1994 CoMT | SECT -x8 HIGHmAY
so o 48" X 48" LT 6451] 85 001 [-610,etc.
)
:j COMPL E TE FREEWAY CLOSURE 1-97 8-98 BisT coumTT SHEET WO,
Su RiasgSiEs HOU | HARRIS, efc. 94
20
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Typical Expected queue length = 1 mile

_ (See General Notes) e 500’ Work
_ Min.| Space LEGEND
Shoul der SRR Shou | der o " =
@@ |[Chonnelizing Devices @ Control Position (CP}
25 > > D D CIRCIPCD @ 0D
8';‘, § - - - - - '— - - - J 5 - - - - - - — 'ﬁﬁmh Portoble Changeoble m Borrier Vehicle with
3§ — — — —_ —_ —_ _ _ I < A v — — . . _ _ . e - » W Messoge Sign (PCMS} Truck Mounted Attenuator
§§6 l::> CD [:ID CID U:D @ (TR ) Law Enforcement Traffic Flow
Pyl Shoul der Shou | der @j = e < < BD (657 :cor e ven creweov| <P
L
e EE b > b b b b b & ® | 1000 - 1500 |
g Appr
Zw s @ pprox.
L
o8 ® . . , : . . i
.5: 2 1600 1000 1000 1000 1000 1000 “V;::;'I e:.“ TYPICAL USAGE
- 1.
<5< SHORT SHORT TERM | INTERMEDIATE LONG TERM
g8< FREEWAY 4] WARNING THE TRAFFIC QUEUE MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
2 §.. ROAD CLOSED BE Do NOT Aty ae D0 NOT
§ ae WORK AHEAD PREPARED DRIVE CLOSED PREPARED DRIVE L
cle AHEAD JO STOP N AHEAD 10 STOP ON % Should be repeoted
o 15 suouwml SHOULOER in sequence every .
28 MINUTE 1000° until reaching (2) The WARNING LEOV should proceed to the right shoulder of the roodway, with emergency
Lo Cw20-10 DELAY | S%3-4 RA-17 CW20-3D  CW3-4% RA-17% lights on approximately 1000° in odvonce of the troffic queuve (stopped troffic) as the
§g 48" X 48° 487 X 48° 367 X 48" 48" X 48" 48" Xx 48" 36" X 48 queue develops. When determined thot |imited sight distance situotions (crest of hills,
ab @ sharp roodwoy curvature, etc.) may occur to motorists approoching the queue, the GENERAL NOTES
1= b A A
2o 1| STARTING POSITION WARNING LEOV may proceed 4 mile or more in advance of the queve. 1.A11 troffic control devices shall conform with the latest edition of the
"‘33 Texos Monual on Uniform Traffic Control Devices (TMUTCD). Additional
8295 @ Troffic control davices should be instolled or located near their intended position prior to beginmning guidelines for traffic control devices moy be found in the TMUTCO. Signs
s temporary roodwdy closure sequence. Duplicote signs should be erected on the medion side of the roodwoy conflicting with the roadway closure sequence should be completely removed
rog when medion width permits. Worning signs should not be placed on the poved shoulders that will be used by or covered. Additionol traffic control devices may be required for closure
g§*— the WARNING LEOY, or where movement of the LEOVS or barrier vehicles will be impeded. zf occess roods, cross streets, exit and entrance ramps os directed by the
5 g ngineer.
gg,_ @ Prior to beginning the roodwoy ctosure sequence, al) equipment, moterials, persomnel, ond other items Shou lder
g necessory 1o complete the work should be gathered neor the work orec. Entronce ramps located in the 2.Lav enforcement officers ond all workers involved should review ond
§ é areo where 0 queue is expected to build should be closed, L1,> 1D understand al | procedures before the roodwoy closure sequence begins.
1Y ] - _[:ID - Pre-work meetings moy be held for this purpose. Loca! emergency services
’88 There should be one LEOV for every lane 1o be controlied, plus o minimum of one 0 warn traffic _dz> - - ong medio should have odvonce notification of roodwoy closure, expected
gzg opproaching o queve. An additional leod low enforcement officer is desirable to remain with the c:> dotes ond approximate times of closures.
» Enqlnegr's.or Controctor’s point of contact (POC) during the operation in order to improve
of communication with all LEOVS involved. Shoulder 3.Law enforcement officers shol) be in uniform ond have jurisdiction in the
et . . . . . locale of the work oreo. An odditional WARNING Low Enforcement
Bi @ One borrier vehicle with o le:lck l:lomi‘ed Attenuator ond arber or blue ond amber high intensity Ofticer’s Vehicle (LEOV) moy be usad on the medion side of the
:!-8 flashing/osci | loting/strobe lighting shali be used for eoch lone to be closed. roadway where medion shoulder width permits (See sequence %9 ).
-
QSO . .
- 4. The roodway closure should be during off-peak hours, os shown in the plons,
5';:, Shou | der S| RELEASING STOPPED TRAFFIC or os directed by the Engineer.
- 0
° § Q @ — l___ﬂb_ — —— —_ - — l:][p._q-ru S.Work should be |imited to opproximately 15 minutes moximum duration unless
="=§§; |;‘,> Cm @J Eﬂ: otherwise directed by the Engineer based on existing roadway conditions.
g gue |{_> - e — /= _@_ T - m— All equipment, materials, personnel, ond other items should be removed from the roodwoy i *"ee::::d:;g: o aront oaaaee :‘;n;fs:::"‘:t:f';:: trortic
s D ond maintoin on odequate clear zone, Lrnies 0 !
g"gf ShouToer — = aua should be cleored of al| equipment, moterials, personnel, and other |tems,
3 2% 5 ¥hen the roadway is clear for troffic, the LEOV should proceed forward from the left el codwcyjiecpened I en e ausueihos ] 88 lontediond e Rinciiie
Last vehicle shoulder followed by the barrier vehicles, from left to right, as shown oiphabetically flow oppeors normal the roadwoy closure sequence moy be repeated.
must clear in the plan view,
before closing — 6.For traffic volumes greater than 1000 Passenger Cors Per Hour Per l:cnc
@@ he LEOV or LEOVs on the riont shoulder moy remoin on the shoulder until sotisfied ;Fl'gp'""-"_-e - ::; ;?g‘ﬂy closures that exceed 15 minutes, see detoils

thot troffic is moving sotisfactorily before merging or proceeding.

@3)LE0vs ond barrier venicies should re-group ot their respective starting T.1f traffic queues beyond the advonce warning signs during one rood closure
positions If necessary. sequence, the advonce worning should be extended prior to repeating the rood

closure sequence. When possible, PCMS signs ahould be located in odvance
2 REDUCING SPEED OPERAT ION of the lost ovailoble exit prio:' to the closure to allow motorists the
choice of on olternate route,

@ Storting position of the LEOVS should be in odvonce of the most distont warning signs.

@ Once the LEOVS have ochieved an obreost blocking formation while troveling toword the CP, emergency THIS PLAN IS INTENDED TO BE USED AT LOCATIONS/TIMES
lights and headlights 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 decelerote, giving the barrier vehicles CARS PER HOUR PER LANE.
opportunity to be stoged upstream of the work spoce after traffic has cleored. The LEQYS should
then continue to decelerate slowly until bringing traffic to a stop neor the borrier vehicles.

500° Min. Nork

D _ c:jgmng:n;m_m -
CDCp QD D 8)
_ _Coopomen ~ R @ TRAFFIC CONTROL PLAN
L= I R SHORT DURATION FREEWAY
5Lo) CLOSURE SEQUENCE
3 | ALL TRAFFIC STOPPED AT CP
TCP(6-7)-12

® Once troffic is stopped the LEOVS should park on the shoulders with emergency lighting “ON" in order

Texas Department of Transporiation
Troffic Qperctions DWislon Stendord

to provide iaw enforcement presence of the closure ond keep shoulders blocked ohead of the work space. FILEs 1cp6-T. don oo TxDOT | exr TxDOT Jom Tx0OT_{cxe TxDOTH
They should stay in radio contact with the WARNING LEOV. ©7x00T  Februory 1998 coNt [secr %08 HIGHNAY
v . RENISION 6451] 85 001 1-610, etc.
ww The borrier vehicles should be porked, one in eoch lone, the porking broke set, with the high visibility 1-97 8-12 L
:—l flashing/ illoti trobe Vights “ON, * ond t t . . P orst COUMTY SHEET NO.
as ashing/osci | 1ating/str ighting “ON, he traonsmission in geor, 4!-;: woU ARRTS. efc. 95
[ 07 |



DocuSign Envelope ID: 788C58A4-DE52-4B35-886F-174C9CF80862

LEGEND
SHOULDER errra|tyoe 3 Borricose we Cnomaiizing Devices
Ll - - - - 2 - - _ _  _  _  _  _ _ o — o o _|eneseoees el .,
§2 Troiter Mounted Portoble Chongeab!
.6:’ _ _ _ - ? See Note 1 Flo;hing a\rro: Boord @ Message Sign (POJS?
’,_,g tb <& |Ston ¢ Troffic Flow
§2§ — — - —_— 5 — o O 2 0 o0 o o o .=: .=: T e S & 9\ Fiog llo F lagger
§+a s 8 | ] a -
b T o 2 O
L — —— D [ O A
s Posted) Toper Lengths "L” 1zing Longitudinal
e Speed |Formula ¥* % Devices Buffer Spoce
'4-:? @ } F P m'J 1 12' on a on o “8"
255 1 [ Jorfsatiorteatiorseat] Toper | Tangent
8'-: /3L 45 450°| 495°| 540° 45° 90° 195°
8 50 ; ; : T 700 G
2831 | 1200 | 1000 | 1000 | 1000 | 1000 ] RAMP C soolssoTeoo ] 50 1 oo [ eko
88 CLOSED i Le¥s -
Lre 60 600°'| 660°] 720° 60 120’ 350
sg R11-2bT - 65 650 715°| 780 85" 130° 410°
£ 48" X 30" Min, T0 T00°| 770°| 840" 70° 140’ 475°
353 EXIT B Work Space 75 750°| 825°[ 900°| 75° | 150" 540°
- 80 00" ‘| 960° 80° 160’ 615’
8’32 XXX 8 880
w3 %3 Taper lengths have been rounded off.
3§§ EEOSE0 L=Length of Taper (FT) W=Width of Offset(FT)
Hals S=Posted Speed(MPH}
"8 b3 CW20-5ER CW20RP-3E Cw20-58R
2] %% EXIT 4848 48x48 4848
s§.§ XXX TCP_(6-80) TYPICAL USAGE
ggb SeSENO oA MOBILE | ouaation | SYATIONARY | TERM STATIONARY | STATLONARY
- P2 4
ggb SHOULDER
[
SEE >
T > GENERAL NOTES
Eéi D - - - - - - - - - - - - - = =. =g 1. Ploce chonnelizing devices in the gore at
% I:D . s [} a 20’ spocing.
-"-'.%2 ..—ﬁ SHOULDER 2. See the Standard Highway Sign Design for
£ o Texas (SHSD) for sign details.
Y1 L 3. The PCMS may be omitted when o permanent DWS
x§§; RAMP sign is ovailoble in on oppropriate locotion
! 5 1200’ 1000’ 1000 1000 1000° L 10 disploy o simitlor message as calied for
<222 CLOSED on the PCMS.
& +
£ .gz \ Te"--ibgo- 4. When it is determined thot a through lane should
EXIT be closed in oddition to the exit ramp, refer
KR B Work Space to TCP(&-4) for +traffic control details,
|
CLOSED 5. Truck mounted attenuator is required.
USE 6. The PCMS may be omitted if replaced with
“RAMP CLOSED"™ AHEAD ¢ RP-3D) Sign,
- X1t CW20-SER CW20RP-3E Cw20-5BR ° ED™ AGAD (CHZOR=30) Sion
48" X 48" XK 48x48 48x48 48x48 TCP (6-8b) 7. Roadway ADT should be greater thon 10, 000.
See Note ©
SHOULDER
"1'> q> See Note 1
SHOULDER [] - o - Traffic
- PRy 4 é" Operations
@ ’ } A I Texas Department of Transportation s‘};",ﬂ:,’:;’,
1600° | 1000° 1600° 1000° L
/ ) s WORK IN EXIT GORE
A AP FOR ADT GREATER THAN 10,000
X
R11-20T
0SB A e Wort spoce
CLOS CLOSED
— Y2 MILE CLOSED ' TCP(6-8)-14
USE 1000 FT, FILES tcpb-8, dgn owe TXDOT Jews TxBOT o Tx007 Jexs TxDOF
EXIT (© TxDOT February 2014 cont | secy 08 RICIHAY
W 4&!22-;2- XXX CW20RP-3E CW21-5SbBR TCP (G_BC) REvISIONS 6451 | 85 001 1-610, etc.
Ko onan AT e —————— rv popm P
Su See Note 6 WU WARRIS, etc. %
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LEGEND
Type 3 Borri se (‘:rc‘gr:;veluzmo Devices
. CED Heavy Work Venicte | @8 I::na:(untor"igm)
8.§ Troi ler Mounted Portable Changeable
‘_2 Flashing Arrow Boord Message Sign (PCMS)
:g A [Sion ¢ Troffic Flow
+- .
8 Fl
gzg KNI [T Qo] riogeer
-0
» = =
o5~ SHOULDER I Desirante oaetn o | suopestes
2‘5 Posted| - f Taper Lengths “L°| Chowelizing tongitudinat
»E .:.'> Speeq | FO™I0 % ¥ Devices Buffer Spoce
. — — — —_— — - - - - - —_ — — — — — - — _ — W] v] 2| ono ) 8"
=2 Jotfeetjotfaenorfaet Toper | T t
o = s 450°] 495'] 540°] 45 | 90° 195"
sgé - - - - -_— h— - - — - - - - - -_— - I - - - 50 500°| 550°| 600° 50" 100 240
L = 55 | | .ys [550°| €05°[ 660°)| 55° | 1i0° 295°
£l SHOULDER S 60 600°'[ 660°[ 720°[ 60" | 120’ 350"
38 } [§I> = 65 650°| 715°] 780°| 65° 130° 410°
=0 70 700°'| 770°| 840° 70° 140° 47%°
§§ 75 750°| 825'| 900°| 75° | t50° 540°
"3b 2600 | 1600 80 800°| eso‘| 960°| 80" | 160’ 615
[ ‘ .
.?,,_: ¥*¥% Toper lengths have been rounded off.
223 LeLength of Taper (FT) W=Width of Offset(FT)
x-v S=Posted Speed{MPH)
rs.é ROAD See Note 1
g ¢ %- WORK AT 'ch‘l._m
33,_ EXIT XXX WBILE | pation | STationan | Tems STaTioany | STATIONARY
§§ 5 ! 4
N USE
H CAUTION
ogag- 48" X 48- 48% X 48" GENERAL NOTES
ogb See Note € 1. Place channelizing devices in the gore at
gbs 20’ spocing.
$~§ 2. See the Standord Highwoy Sign Design for
o§: Texas (SHSD) for sign detoils.
- - -
£:° w 3. The PCMS moy be omitted when a permanent DMS
%2 sign is available in on appropriate location
" to display o similar message os called for
§§§; on the PCMS.
Eg,'_'_z SHOULDER 4, Wnen it is determined thot o through lane
a 2r should be closed in addition to the exit
5 =% J— — — — —_— — —_— J— J— —_— J— —_ —_— ramp, refer to TCP(6-4) and TCPI(6-8)for
traffic control detoils,
) { e e e e e % e S N 5. Truck mounted attenuators are required,
' 6. The PCMS moy be omitted if reploced with
SHOULDER o "ROAD WORK > MILE™ (CW20-1E),
* @ } 7. Roadwoy ADT shoutd be less than 10,000,
2600° I 1600 1000°
/ See Note 1
Work Spoce
ROAD £ac |
WORK AT
EXIT XXX
USE -
Traffic
CAUTION = o Opentions
Division
48% X 48" 48 X 48" I Texas Department of Transportation Standard
See Note 6
FOR ADT LESS THAN 10,000
TCP (6-9b) FlLEs tcp6-9, dgn ow TxDOT Jens Fx00T Jowe TxD0T Jex TxDOT
©1xD0T Februory #lnd coMT | sEcT 08 WIGAY
o REVISIONS 6451 | 85 001 1-610, etc.
‘.‘-“jl aisr COUNTY SHEET WO.
ac WU HARRIS, etc. 97
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No worronly of
for the conver

this stondord is governed Ihe “Texos Engineering Proclice Act™,
-!:’lluw. T=DOT m':s " v ty,

Ta00T tor
t

DATE:

ony pupose o 1
o olher Jormols or for incorrect remils or domoges resuiling from

FLE:

Warmng :l"l TABLE 1
ond rumble strip ANoaaer 1o B
sequence In Rogger AT °'szl;m
opposite direction (Length of Work Mroys
s some os below. Meo)
< 4,500 1
V8. M ) 4,500 2
< 3,500 1
1
r4 Woe 3 3,500 z
< 2,600 1
V2 \ae Y 2.600 2
< 1,600 1
e 3 1,600 2
5 % > 1\ile N/A 2
3 2
2 2
..
|_—See note 8
[ 1|
*
ol — L 2
b3
JRumble Strip g
“"ch —
(Seo note 1) — —_—t
x
N
=
e — L 2
*
Rumble Strip
Array —
(See note 1) —
The second ot | ¢
Rumble Strip
Arrey 18 required
when the ADT
thresholds 1n
Table | indicate L L >
:h. need for 2 3 3
rrays. ‘.'§' 3
@ @ RUMBLE
| [ STRIPS )
AHEADCHW—ZT
48° X 48"
x (See note 2)
* [R—
Cw2e-1D
WZ(RS-10) 48°x 48

RUMBLE STRIPS ON ONE-LANE

TWO-WAY APPLICATION

Rumble
Strip
Array
(See
note 1)

Rumble
Strip
Arrays

Shoulder

(See
note 1)

Shoulder

V(D45

WZ(RS-1b)

Shoulder

e —}

RUMBLE
STRIPS
AHEAD

Cwi7-2T
48° X 48'
(See note 2)

RUMBLE STRIPS FOR LANE CLOSURE
WAY

vV

L

GENERAL NOTES LEGEND
1. Eoch Rumble Sirip Arroy should ez | Type 3 Borricode e Chonneizing Devices
consist of lhree rumble sirips spoced . Teuck Mounted
cenler to center ot the spocing shown I | Heovy work vericle @8] | atenvolor (TMA)
in Toble 2, ploced tronsverse ocross Troder Mounted Portoble Chongeadls
the lone ot locations shown. Floshing Acrow Ponel Messoge Sign (PCMS)
2. The CW17-2T "RUMBLE STRIPS AHEAD" A |Son § Trolfic Flow
sign should be locoted olter the A\ |roeg llQ Aogger
CW20-10 "ROAD WORK AMEAD sign ond
spoced os shown. If troffic is
observed 1o be queuiny, of is Wrdmum too Moswwn |\ oo
expected lo queue beyond the Rumble L-m I,.“M Tsae swgdnn of Sign ]
Strips, the CWI7-2T sign ond the Speed oo o, Chomnetzing Spocing  [L0n .l-g';.
first Rumble Strip Arroy moy be » o T = oo e ﬂ’l:; <
locoted upsireom of the CW20-10 [oriset_Otfest piiset | Yoper | Tangent N
Sign os necessory to provide 30 150 [185' [180' | 30 e | 120 90°
nesded worning, 3 - -3653 205 [225 245 | 35 | 700 | %0 120
3. Temporory Rumble Sirips wilbe 40 265|295 | 320'] 40" | 80" | 240 55
considered subsidiory to Item 502, 45 450" | 495 [ 340" | 435 90 320 195
ond shollbe o product listed on the 30 500' | 550" | 600" 50 100° 400" 240'
Compliont Work Zone Trollic Conlrol 55 L.ws [350|605° | &60° 7] 10 %00 29%
LoD 60 500" | €60° | 720' | _60° | 1200 | 600" 350°
. 85 630" | 715 | 780 85' 130° 700° 410
4. Remove Temporory Rumble Strips before
removing the e wornin:. signs. 70 700' 1 770' |840' | 70 | 140" 800° 478
75 750 | 825 | 900’ 75 150" 900 540"
5. Temporory Rumble Strips should not
be used on horizonlol curves, loose = Conventionol Roods Only
grovel,soft or blesding osphait, =z T
oper lengths hove been rounded olf.
Peosly rutieg povements o upoved LoLength of Taper(FT) WeWidin of Offset(FT)
) SPosted SpeediMPH)
6. Temporory Rumble Sirips shollbe
instoled ond mointcined o TYPICAL USAGE
B . dotions. o SHORT SHORT TERM | INTERMEOIATE LONG TERM
7. This stondord shest shollbe used DURATION STATIONARY TERN STATIONARY | STATIONARY
in conjunction with other oppropriote v v 4
TCP standord, TMUTCO typicol applicotion

or project specilic detoid for the
project.

8. The one-lone two-woy opplicotion moy
utitize o flogger, on Automated Flogger
Assistonce Device (AFAD) or o Porltoble
Traffic Signol (PTS), .

9. Reploce delective Temporory Rumble
Strips os directed by the Engineer.

10.Temporory Rumble Strips moy be used
on freewoys or expresswoys based on
engingering judgment ond written
direclion from the Engineer.

@ Signs are for illustrative purposes onlx. Signs
required may vary depending on the TCP,TMUTCD
Typicel Application, or project specific detaills
for the project

e For posted speeds In excess of 65 MPH, 1t 1s
recommended thot spacing Is Increased os speed
limits increase. Increasing space betwsen rumble
strips will improve effectivensss.

‘ . Traffic
Safety
TABLE 2 & 7exas Department of ransportation Shtsion
Approximate distonce
Speed between strips in
an erray
Y TRIP
ppryw -~ TEMPORARY RUMBLE STRIPS
> 40 MPH & -
< 55 MPH
WZ(RS)-22
= 6@ MPH 20 o w2rs22.99n o TxDOT_Joxi T400T Jow: TxDOT _Jox: TxD0F
©) 1007  November 2012 conr [sect 08 VGHRAY
REVISIONS 6451 | 85 001 1-6¥.elc
2 65 MPH e 135+ 21 n osT CoMTY SHEET WO
46 HOU RARRTS, tc. 98

uiva)
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‘g' .
§8
=
- 0
g.’:
8
gt Connect the ends of the successive
§3 reinforcement sheets or rolls o
* minimum of 6 times with hog rings.
§3
L 4
[ .
Qe
§§
- Q\v/)’
2% -
S-_‘! Golvonized welded wire mesh (W.W.M.)
F] (12.5 GA. SWG Min,) with o maximum
"X opening size of 2"x 4"or Woven Mesh
": (W.M. } {(See woven mesh option detoil)
23
x .
3.
8¢
b3
a3
F4
63
B2
H:
<

the "Texos Engineering Proctice Act”

TxDOT assumes no reasponsibility for the conversion of this stondord to other

Top of Fence—\

HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL

The use of this atondard is Qoverned by

DISCLAIMER:

requires a minimum of five horizontal wires spaoced ot
a moximum of 12 inches apart and all vertical wires
speced at o maximum of 12 inches apart.

2"
Filter fabric 3’ min. width, ‘.I

4’ minimum steel or wood posts spaced ot & to 8°.
Softwood posts shall be 3" minimun in diameter or nominal 2" x 4-.
Hardwood posts shall have o minimun cross section of 1.5" x 1.5"

Fasten fobric to the top strond of the wire using
hog rings or cord at o maximum spocing of 15°,

Attach the wire mesh ond fabric on end
posts using 4 evenly spaced staples
for wooden posts (or 4 T-Clips or

sewn verticol pockets for steel posts!.

Ploce 4" to 6" of fabric agoinst the trench
side and gpproximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" squore.
Backfill and hond tomp.

TEMPORARY SEDIMENT CONTROL FENCE

—Geo—

Bockfitl & hand tomp.. Embed posts 18" min.

or Anchor if in rock.

NS

VNN L
AR

SECTION A-A

Golvonized hinge joint knot woven mesh (12,5 GA.SWG Min.)

SEDIMENT CONTROL FENCE USAGE GUIDEL INES

A sediment control fence moy be constructed near the downstreom per imeter
of a disturbed creq along o contour to intercept sediment from over land

runoff, A 2 yeor storm frequency may be used to calcuiate the flow rate
to be filtered.

Sediment control fence should be sized to filter o moximum flow through
rate of 100 GPM/FT2, Sediment control fence is not recommended to control
erosion from o droinoge area tgrger thon 2 acres.

DATE
FILE
r

LEGEND

Sediment Control Fence

— @ —

Dozer trocks create trock imprints
parollel to the slope contour.

GENERAL NOTES

verticol trocking is required on projects where soil distributing activities hove occurred
unless otherwise approved.

Perform verticol traocking on slopes t0 tempororily stabilize soil.

Provide equipment with o trock undercorriage copabte of producing lineor soil impressions
megsuring a minimun of 12" in length by 2" 10 4" in width by 172" t0 2" in depth.

Do not exceed 12" between track impressions.

Ingtall continous |ineor track impressions where the minimum 12° length impressions are
perpendicular to the slope or direction of water flow.

VERTICAL TRACKING

=t Design

I Texas Department of Transportation Standard

TEMPORARY EROSION,
SEDIMENT AND WATER
POLLUTION CONTROL MEASURES

FENCE & VERTICAL TRACKING
EC(1)-16

FILE: ecllf oneTxDOT  Jea i Jom WP Jowcar 1S
© TxDOT: JULY 2016 Ccont |sect 200 HIGHEAY
REVISIONS 6451 8% 001 1-610, 8¥C.
oISt COUmMTY SHEET MO,
HOU HARRIS, etC. 99




