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Project Number: RMC 6462-78-001
County: Lamar Control: 6462-78-001

Highway: US 82, ETC.

GENERAL NOTES:

Project Description: The scope of work for this contract will consist of installation,
replacement, modification and/or removal of various components of traffic signals in the Paris
District.

It is the intent of these plans to provide for the installation or upgrade of existing traffic systems.
Perform work on various highways within the area denoted on the location map. Accomplish
work in accordance with the latest standards unless otherwise directed by the Engineer.

Questions prior to letting on this project are to be addressed to the following individual(s):

Traffic Engineer
Darius Samuels, P.E. — Darius.Samuels @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.

Prior to beginning operations, a pre-construction conference/meeting between the Contractor’s
representative and the Department will be arranged by the Department. This meeting will be to
outline the proposed work procedures, sequence of work to be followed, and discuss the required
traffic control. Plans, specifications, unusual conditions, and other pertinent items regarding the
work will be discussed. The Contractor’s job superintendent is requested to attend this meeting.

ITEM 2 - INSTRUCTIONS TO BIDDERS
Article 2.5 — This project includes plan sheets that are not part of the bid proposal. View plans on-line or

download from the web at:
http://www.txdot.gov/business/contactors_consultants/plans_online.htm

Order plans from any of the plan reproduction companies shown on the web at:
http://www.txdot.gov/business/contractors_consultants/repro_companies.htm

General Notes

Project Number: RMC 6462-78-001
County: Lamar Control: 6462-78-001
Highway: US 82, ETC.

ITEM 3 - AWARD AND EXECUTION OF CONTRACT

This contract is a non-site specific contract. Specific project locations and plan details will be
incorporated into this contract by work orders.

ITEM 5 - CONTROL OF THE WORK

Provide a minimum of a two-person crew who is English-speaking and experienced in traffic systems and
electrical work. Perform all work in a neat and orderly fashion. Remove all loose materials resulting
from the contract operations from the site(s) daily and dispose of properly.

Repair all pavement and topsoil damaged during construction. Such repair is considered incidental to the
various bid items in the project. Assume responsibility for leaving the project site(s) clean and neat in
appearance upon completion and before final acceptance by the Engineer.

Adjustment to the contract may be made to compensate for damages to signal equipment and/or materials
should it be determined by the Engineer that the Contractor was at fault.

Both overhead and underground utilities exist in the vicinity of this construction and the exact location of
underground utilities is not certain. Assume responsibility to contact the area utility companies for exact
locations at least 48 hours prior to commencing any work that might affect existing utilities.

ITEM 6 - CONTROL OF MATERIALS

The Department will furnish the following materials: Pedestrian Push Buttons, Pedestrian Units,
Pedestrian Signs, Signal Mounted Signs, Spread Spectrum Radios, and Antennas, VIVDS Cameras,
Processors, Cabinet Interface Equipment, PTZ cameras, Ground Boxes, Traffic Signal Poles, Pedestrian
Poles, Signal Controller, Signal Cabinets, and Signal Cabinet Bases.

Materials provided by the Department may be picked up at the district signal shop at 1365 N. Main St.,
Paris, Texas. Designate, in writing, person(s) authorized to pick up materials. Submit a material list to
the Engineer. Give twenty-four hours’ notice before materials are to be picked up. Assume responsibility
for all materials furnished by the Department. Use materials furnished by the Department for this
contract only. Return unused and/or removed materials deemed salvageable by the Engineer to the
Department upon completion of the work and prior to final payment at location shown on the plans, or as
directed. Dispose of any material deemed not salvageable by the Engineer in accordance with federal,
state, and local regulations.

Furnish and install all materials not being supplied by the department which may be necessary to
complete each work order. This includes any incidental items not expressly called for on the plans and
work orders and are considered subsidiary to their respective pay items. All materials must have prior
approval by the TxDOT Paris District Signal Shop.

Use pre-qualified materials and products from the TxDOT “Material Producer List” on the TxDOT
website.

Send all signal related material submittals to District Signal Shop for approval.

General Notes Sheet 2




Project Number: RMC 6462-78-001

County: Lamar Control: 6462-78-001
Highway: US 82, ETC.

ITEM 7 - LEGAL RELATIONS AND RESPONSIBILITIES

No significant traffic generator events identified.

ITEM 8 - PROSECUTION AND PROGRESS

Working days will be charged according to Item 8.3.1.5 Calendar Day.

The Department will issue a work order for each project location. The work order will include
descriptions of items to be performed and a list of materials furnished by the Department for that
particular location and associated working days to complete the order. Liquidated damages will be
charged for work not completed within the allotted time according to Table 1 in Special Provision 000-

658, Schedule of Liquidated Damages.

Begin work within 7 calendar days of issuance of work order. Work Monday through Friday (weather
permitting) until all work is complete.

ITEM 500 - MOBILIZATION

Mobilization will be paid for each work order. Each work order may comprise multiple locations.

Furnish all necessary signs, sign stands, traffic cones, safety materials and devices necessary to perform
the work in this contract in a safe and orderly manner. All such signs, etc., shall conform to and be placed
in accordance with the current Texas Manual on Uniform Traffic Control Devices as specified in the
general requirements and the attached signing and barricade sheets. All signing must be approved by the

Engineer before work begins.

Assume responsibility for traffic safety and provide for ingress and egress to public and private property
in work areas at all times during the construction of this project.

Furnish and place portable stop signs at the intersection when a signal is placed in flash or power is off.
Portable stop signs will not be paid for directly but will be considered subsidiary to various bid items.

When working on a divided highway, signing must be placed on each side of the highway.

Equip vehicles with a minimum of two (2) amber flashing warning lights visible from the front and rear
of the vehicle when used in the roadway.

Traffic control for upgrading traffic systems in this contract will be considered daytime operations.
Traffic control will not be paid for directly but will be considered subsidiary to various items.

ITEM 506 - TEMPORARY EROSION, SEDIMENT, AND ENVIRONMENTAL CONTROLS
Provide temporary sediment-control fence and install when directed by the Engineer.

Removal of temporary sediment-control fence will not be paid for directly but is subsidiary to the
installation of this item.

General Notes
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Highway: US 82, ETC.

ITEM 620 - ELECTRICAL CONDUCTOR
Furnish electrical conductors of various AWG sizes and insulation type as shown on plans.

Install AWG 6 green conductor throughout all conduits to form a continuous grounding system at
locations shown on plans. Bond all existing rigid metal conduits to form a continuous ground system
using approved grounding bushings. Bond grounding conductors which share the same conduit, junction
box, ground box or structure at every accessible point in accordance with the current edition of the
National Electrical Code.

ITEM 621 - TRAY CABLE
Furnish and install Tray Cable (3-conductor Black, White, Green, 12 AWG) as shown on plans.

ITEM 680 — INSTALLATION OF HIGHWAY TRAFFIC SIGNALS
The signal systems will be TS2.

All signal control equipment furnished has been shop tested. The contractor must sign for the equipment
received from TxDOT Signal Shop.

Provide controller foundation in accordance with standard sheet TS-CF-04 and Pedestal Service and
Signal Controller Pad Details as shown on plans.

Electrical licenses and certifications for this project will be as per Item 7 of the current Texas Standard
Specifications and any special provisions to Item 7.

Furnish all materials and repair any sod, pavement, sidewalk, or other property damaged during the
course of the construction, this is according to Item 7.17 of the standard specification.

Ensure that all materials furnished are corrosion resistant and exhibit no rust.

Verify actual location of utilities and take adequate precautions to prevent damage to utilities, storm
sewers, and existing signal equipment.

Pick up all TXDOT furnished equipment at one time at the District Signal Shop located at 1365 North
Main Street in Paris for each work order. Assume responsibility for all such equipment until final
acceptance of the work order.

For new installations, after all signal construction is complete, all stop lines installed, all circuits are
checked, and the signal is ready to turn on, District Transportation Operations is notified and will perform
a preliminary check of all signal plan details. Prepare all field wiring inside the controller cabinet for
termination prior to this inspection. When the signal installation is complete, all safety related items on
the punch list are completed, place traffic signal in flash all red for seven days and thereafter place in
normal operation. This will start the thirty-day test period.

General Notes Sheet 2A




Project Number: RMC 6462-78-001

County: Lamar Control: 6462-78-001
Highway: US 82, ETC.

ITEM 684 — TRAFFIC SIGNAL CABLE

Furnish various signal cables meeting the IMSA 20-1 specification and footage marking imprinted on the
cable jacket every foot of the cable length beginning to end as indicated on the plan and work order.

Do not strip the outer jacket of type A signal cable entering the signal head until the signal cable (outer
jacket) is inside of the signal head. Exposed cable will not be allowed unless approved by the Engineer.

Label all cables going to signal heads in the hand hole according to phase, direction and position it is
controlling. (Example: PH 2, NB, Rt.)

Label field wiring terminated in the cabinet within two (2) inches of termination and label by phase and
direction.

Install cable by messenger cable by using aerial cable ties spaced at 1 foot intervals.
All wires colored solid green are tied together and bonded to the pole ground.
ITEM 690 - MAINTENANCE OF TRAFFIC SIGNALS

Existing signals will remain in operation while being upgraded unless specifically approved by the
Engineer. Place stop signs with all-way placards on all approaches of intersection when the Engineer
gives approval to turn off a signal. Place additional stop signs when two or more lanes for an approach
are encountered. Return signal to normal operation when work is completed for the day.

Gain approval from the Engineer before turning signal off. Prepare and terminate all field wiring in the
controller cabinet. This includes furnishing and installing labels to identify wiring. The Department will
inspect. Terminate the field wiring in the controller cabinet, and when deemed ready, will turn on signal.

The condition of conduits of existing signal locations to be upgraded is unknown.

It is the intent of this contract to ensure all existing conduits are brought into a ground box. Furnish and
install bushings on terminating conduits to protect the wire(s) or cable(s) from abrasion. Use bell-end
fittings on all non-metallic conduits (PVC) and grounding bushings on rigid metal conduit. Furnishing
and the installation of bushings will not be measured or paid for directly but will be considered subsidiary
to various items.

Ensure conduits are sealed with an approved material at all times.

Marathon terminal blocks will be used to terminate signal conductors in transformer bases, hand holes,
and pedestrian bases. Furnishing terminal blocks and wiring in signal pole bases or pedestrian bases will
not be measured or paid for directly but will be considered subsidiary to various items.

Return controller cabinet assembly, LED traffic signal lamps and LED pedestrian signal lamps to the
Paris District Signal Shop. Insure the safe keeping and preventing damage to signal equipment being

returned the Department.

Dispose of the removed signal equipment deemed not salvageable by the Engineer.

General Notes
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Highway: US 82, ETC.

Test conductors for continuity. Any conductor testing more than ten (10) ohms resistance will be
rejected. Test the cables after installation and prior to any termination of the cables. Cables or conductors
testing less than 50 meg ohms insulation resistance at 500 volts will be rejected.

INSTALL OF CONDUIT BY TRENCHING

Furnish conduit elbows and necessary fittings as shown on work order. Place conduit in trench to have a
minimum of 24 inches of cover above conduit and a minimum of 36 inches of cover in flowline.

INSTALL OF ELECTRICAL SERVICE (INSTALL, REMOVE, REPLACE)
Furnish service type as indicated in each work order.
GROUND BOXES (INSTALL, REMOVE, REPLACE)

Furnish form materials, reinforcement steel, gravel fill and concrete to replace ground boxes as shown on
plans or as directed. Ensure cables in ground boxes are not damaged.

Removal of existing ground boxes requires the removal of ground box and concrete apron if present, cut
off or fold over conduit sweep ells then fill the vacancy with like material. Example: If the removed
ground box was in the earth, then fill with earth, if removed in pavement then fill with like pavement
material.

SIGNAL HEAD ASSEMBLY (INSTALL, REMOVE, REPLACE)
Furnish approved signal head assemblies, which includes LEDs, backplates; vacuumed-formed
polycarbonate resin with minimum 5/8"-inch flange on all edges, mounting hardware for mounting

vertical and horizontal, on mast arm poles.

Furnish approved pedestrian head assemblies, in accordance with Item 682 Vehicle and Pedestrian Signal
Heads.

Replace or install signal head assemblies and pedestrian head assemblies as shown in plans or as directed.
Mount all vehicle signal heads on mast arms between 18 feet and 19 feet above the pavement surface,

measured from the bottom of the head. When there are two or more heads on the same support, the heads
are mounted at the same elevation. Mount each signal head plumb and aimed parallel with the lane(s) it is

controlling, unless otherwise directed by the Engineer.

Mount all pedestrian and vehicle heads mounted on signal pole, measured from the bottom of the head a
minimum of 7 feet above sidewalk or grade.

Terminate signal cable conductors in the green section of vehicle heads, except on span cable
installations; terminate in the red section.

Signal head assembly consists of no less than one (1) and no more than 12 sections.

General Notes Sheet 2B




Project Number: RMC 6462-78-001
County: Lamar Control: 6462-78-001
Highway: US 82, ETC.

Remove louvers from existing vehicle heads place in the same section of the new vehicle head which is
replacing the existing vehicle head. Furnish tunnel visors for the louvered sections when required.

Fully assemble heads, LEDs, backplates, and mounting hardware and install the assembly as required.
Signal head assembly is measured and paid for by each assembly furnished and installed complete in
place.

Signal heads may be horizontal or vertically mounted as directed by the engineer.

INSTALL OF FND FOR GROUND MOUNT CABINETS

Furnish and install concrete pad and cabinet base in accordance with plan details.

Furnish and install permanent concrete retaining wall to concrete pad to prevent sediment accumulating
on controller pad when directed by the Engineer.

Installation of retaining wall will not be paid for directly but is subsidiary to this item.

SIGNAL CONTROLLER CABINET (INSTALL, REMOVE, REPLACE)

Replace or install traffic signal controller cabinets on cabinet base and/or on existing signal pole as shown
on the work order for that location. Controller cabinets will be attached to signal poles using stainless
steel strapping as approved by the Engineer. Reconnect all existing signal, power, and communication

cables as directed by the Engineer.

The relocation of any equipment currently attached, such as BBUs, Bluetooth Readers, Antennas, etc. is
considered subsidiary to this item.

LUMINAIRE HEAD (INSTALL, REMOVE, REPLACE)

Provide approved Luminaires 250-watt equivalent 120 volt LED, with lamp and photo control.

Provide Luminaires without an Igniter Turn-Off Switch Circuit

Plumb Luminaire head using the bullseye indicator.

SPREAD SPECTRUM RADIO ANTENNA

Install antenna where shown on plans or as directed by the Engineer.

REMOVE TRAFFIC SIGNAL

Remove Traffic Signal after work order has been issued and after being approved by Engineer. Return
salvaged materials undamaged; Controller cabinet and its content, VIVDS Cameras and associated
hardware, Vehicle Signal Head assemblies and associated hardware, Controller Cabinet Base, and Spread

Spectrum Antenna and hardware to the District Signal Shop, located at 1365 N. Main, Paris, TX.

All other removed material deemed non-salvageable becomes property of the contractor.

General Notes
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COAX CABLE (INSTALL, REMOVE, REPLACE)

Furnish and install coax cable as shown on plans and in accordance with Special Specifications 6002
Video Imaging Vehicle Detection System, and 6054 Spread Spectrum Radios for Traffic Signals.

COMMUNICATION CABLE (INSTALL, REMOVE, REPLACE)

Communication cable shall consist of Cat 5e or Cat 6 as called for in the plans. The cable shall be rated
for outdoor direct burial, shielded, and gel field or with water block tape as approved by Engineer.

BATTERY BACKUP SYSTEM (BBU) (INSTALL, REMOVE, REPLACE)
Install battery backup system as called for on work order and in a manner as directed by Engineer.

BBU’s enclosures shall have an external locking generator access door with an L5-30 F1 plug and a
remote battery management system (example Alpha Power Agent or approved equal).

General Notes Sheet 2C




Texas
Department
of Transportation

CONTROLLING PROJECT ID 6462-78-001

Estimate

DISTRICT Paris

HIGHWAY US0082
CONTROL SECTION JOB 6462-78-001
PROJECT ID A00206873
COUNTY Lamar TOTAL EST. -ll—:cl)l\-lr:II_-
HIGHWAY us0082
ALT BID CODE DESCRIPTION UNIT EST. FINAL
432-6001 RIPRAP (CONC)(4 IN) cY 3.000 3.000
500-6033 MOBILIZATION (CALLOUT) EA 6.000 6.000
506-6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 50.000 50.000
628-6164 ELC SRV TY D 120/240 070(NS)AL(E)PS(U) EA 3.000 3.000
666-6047 REFL PAV MRK TY | (W)24"(SLD)(090MIL) LF 48.000 48.000
677-6007 ELIM EXT PAV MRK & MRKS (24") LF 14.000 14.000
678-6008 PAV SURF PREP FOR MRK (24") LF 48.000 48.000
680-6001 INSTALL HWY TRF SIG (FLASH BEACON) EA 1.000 1.000
680-6002 INSTALL HWY TRF SIG (ISOLATED) EA 1.000 1.000
690-6002 INSTALL OF CONDUIT BY TRENCHING LF 1,000.000 1,000.000
690-6004 INSTALL OF CONDUIT BY BORING LF 500.000 500.000
690-6006 REMOVAL OF GROUND BOXES EA 4.000 4.000
690-6007 REPLACE OF GROUND BOXES EA 4.000 4.000
690-6008 INSTALL OF GROUND BOXES EA 9.000 9.000
690-6009 REMOVAL OF CABLES LF 1,000.000 1,000.000
690-6011 INSTALL OF CABLES LF 10,000.000 10,000.000
690-6017 REPLACE OF SPAN CABLE ASSM LF 300.000 300.000
690-6019 REPLACE OF ELECTRICAL SERVICE EA 2.000 2.000
690-6020 INSTALL OF ELECTRICAL SERVICE EA 3.000 3.000
690-6024 REMOVAL OF SIGNAL HEAD ASSM EA 5.000 5.000
690-6025 REPLACE OF SIGNAL HEAD ASSM EA 50.000 50.000
690-6026 INSTALL OF SIGNAL HEAD ASSM EA 10.000 10.000
690-6027 REMOVAL OF SIGNAL RELATED SIGNS EA 10.000 10.000
690-6029 INSTALL OF SIGNAL RELATED SIGNS EA 10.000 10.000
690-6031 REPLACE OF PEDESTRIAN PUSH BUTTONS EA 10.000 10.000
690-6032 INSTALL OF PEDESTRIAN PUSH BUTTONS EA 10.000 10.000
690-6033 REMOVAL OF TRAFFIC SIGNAL POLE FND LF 10.000 10.000
690-6039 REPLACE OF CONTROL CABINET(GRND MNT) EA 2.000 2.000
690-6042 REPLACE OF CONTROL CABINET(POLE MNT) EA 1.000 1.000
690-6045 REPLACE OF FLASHER CABINET EA 1.000 1.000
690-6051 REMOVAL OF SIGNAL POLE ASSM EA 2.000 2.000
690-6052 REPLACE OF SIGNAL POLE ASSM EA 2.000 2.000
690-6053 INSTALL OF SIGNAL POLE ASSM EA 2.000 2.000
690-6055 REPLACE OF CURBS LF 50.000 50.000
690-6059 INSTALL OF PEDESTRIAN RAMPS EA 1.000 1.000
690-6065 REPLACE OF LUMINAIRE HEAD EA 3.000 3.000
690-6071 INS OF TRF SIG PL FND (30" DRIL SHFT) LF 40.000 40.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext
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CONTROLLING PROJECT ID 6462-78-001

Estimate

DISTRICT Paris

HIGHWAY US0082
CONTROL SECTION JOB 6462-78-001
PROJECT ID A00206873
COUNTY Lamar TOTAL EST. -II;CI)I\-erAll_-
HIGHWAY us0082
ALT BID CODE DESCRIPTION UNIT EST. FINAL
690-6072 INS OF TRF SIG PL FND (36" DRIL SHFT) LF 40.000 40.000
690-6074 INS OF TRF SIG PL FND (48" DRIL SHFT) LF 40.000 40.000
690-6084 INSTL VID IMAGE VEH DET SYS (VIVDS) EA 8.000 8.000
690-6087 INSTL PED POLE ASSM EA 5.000 5.000
690-6098 INSTALL SPREAD SPECTRUM ANTENNA EA 8.000 8.000
690-6100 REMOVE TRAFFIC SIGNAL EA 2.000 2.000
690-6131 INSTALL BBU SYSTEM EA 2.000 2.000
690-6138 VIVDS CAMERA (INSTALL) EA 10.000 10.000
6058-6001 | BBU SYSTEM (EXTERNAL BATT CABINET) EA 5.000 5.000
TXDOTCO N N ECT Report Generated By: txdotconnect_internal_ext

& Quantity Sheet

COUNTY Lamar

Report Created On: Jan 5, 2024 9:56:56 AM

DISTRICT

COUNTY

CCsJ

SHEET

Paris

Lamar

6462-78-001

3A




—
_‘ BELL END
t=——  BUSHING

USE THESE
CONFIGURATIONS
THREE PIECE (UNION TYPE) COUPLING  |F AN EXTENTION PVC RISER
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COUPLING
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TYPE C

PEDESTRIAN HEAD
(ONE-SECTION HEAD DISPLAYS
WALK AND DONT WALK SYMBOLS
AND COUNTDOWN MODULE)

Retroreflective
border. See TS-BP-20

(ONE- TO FOUR-WAY, AS

SHOWN ON SIGNAL LAYQUT)

SAWCUT. REPLACE TO
o | o BEFORE MATCH EXISTING

MAX MAX BREAKING | 2"
MAX

| Y -

— / = £ 4
54" MIN. — =| *BACKFILL TO BE ! i
T *BACKFILL TO BE —— ]  COMPACTED IN — 1 24" MIN.
oL COMPACTED IN o) 6" LAYERS fo)
6" LAYERS
CONDUIT CONDUIT CONDUIT
*Stabilize all backfill material under
and mix in @ concrete mixer
STRAIN POLE CLAMP o_rT transit rglx e(chwpmerlﬂ. gse
" pit run sand and gravel, an
SEMBLY PELCO 3/8° STEEL CABLE stabilize with two sacks of
N EQUAL TO FIT POLE cement per cubic yard.
r Mechanically tamp backfill n
a moist condition or add water
UTOMATIC 3/8" STEEL CABLE to provide a free flowing mixture.

DEAD ENDS

ATTACH TO SPAN WIRE WITH

o gh

APPROVED AERIAL CABLE TIES
(EX. PANDUIT #AST25-5-C100
OR EQUAL) SPACED AT MAXIMUM
INTERVALS OF ONE FOOT

SPAN CABLE
BONDED TO
POLE.

NOTES:

I} MOUNT POLE MOUNTED SIGNAL HEADS A MINIMUM

HORIZONTAL CLEARANCE OF 2 FEET FROM THE FACE

3/ " SWAY CABLE
AUTOMATIC DEAD ENDS

OF CURB OR EDGE OF SHOULDER.

2) POSITION THE BASE OF ALL SIGNAL SUPPORTS A
MINIMUM OF 2 FEET FROM THE FACE OF CURB
OR EDGE OF SHOULDER.

3) SIGNAL SUPPORTS SHOULD NOT OBSTRUCT A

v

WEATHERHEAD

TYPICAL SPAN WIRE ATTACHMENT

SIDEWALK.
4) SELF TAPPING SCREWS ARE NOT ALLOWED.

TWO-TURN
-~ DRIP LOOP

SIGNAL HEAD INDICATIONS

DRILL ¥4" DIA. HOLE
AND FILE SMOOTH.
ENCLOSE SIGNAL CABLE.

TYPICAL SIGNAL HEAD MOUNT TYPICAL POLE MOUNTING

SIGNAL HEAD MOUNTING DETAILS

3/8" SPAN WIRE SADDLE CLAMP 97413 i 7
I: \\7 Y - N D s [%EANfgzﬁi\@é: ¥4
MAST ARM POLE
I: // 12/28/2023
ASTRO-BRACKET
L 323%)&'_ [ | POLE ATTACHMENT E?'EAQBCAE_ |A2D2J@L;J§.TAER SIGNAL
I: CLAMP WITH STAINLESS OR EQUAL CONSTRUCTION
STEEL BANDS DETAILS
1 OF 2

3/16" SWAY CABLEjJ R

5) ALL CONDUIT FITTINGS ARE WATERTIGHT.

AN

ATTACH TO HEAD WITH

U-BOLT CLAMP

R /
\%—, " CABLE CLAMPS—

BETWEEN HEAD AND POLE WITHIN 2 FEET OF HEAD.
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)

SADDLE CLAMP

3/8" SPAN WIRE\ / ]:I I:[ |

\ e —

1]
|
\
. |
hr PEDESTRIAN PUSHBUTTON, ¥4
MINIMUM BUTTON DIAMETER IJ_.I
$
|
l
|
\
L

- 10" MAX
i

@ see TvPicaL |0 AND SIGN (WHERE REQUIRED)
POLE

3/16" SWAY CABLE @ ATTACH TO HEAD WITH MOUNTING
\ / U-BOLT CLAMP

T3/, " CABLE CLAMPS—
BETWEEN HEAD AND POLE WITHIN 2 FEET OF HEAD.

TYPICAL SPAN WIRE MOUNTING
I:/H

7-6" MIN

(

7-6" MIN - 10° MAX

[ ]

T 40" MIN. - 46" MAX.

< 40" MIN. - 46" MAJ

PV
TRAFFIC SIGNAL POLE RO T

PEDESTAL POLE

TYPICAL PEDESTRIAN HEAD MOUNTINGS g

5 .

HHO/\{‘«AZE{CENSEQ-"*@&#
\\ e WO 2

0\ \\\/ONAL N

A3 S S

gbt . %£12/28/2023

SIGNAL
CONSTRUCTION
DETAILS
2 OF 2
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Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Maint\VIVDS.dgn

NOTES
VIDEO DETECTION

I. INSTALL VIDEO DETECTION PROCESSOR UNIT INSIDE
CONTROLLER CABINET.

2. INSTALL VIDEO DETECTION CAMERA & BRACKET AS
DETAILED.

3. MOUNT CAMERAS AS SHOWN ON PLANS OR AS
DIRECTED. LUMINAIRE MAST

ARM MOUNTING

4. AM CAMERA SO THAT HORIZON IS NOT VISIBLE IN
THE FIELD OF VIEW.

— CAMERA ASSEMBLY
CONSIST OF
CAMERA, LENS,
ENCLOSURE, SUNSHIELD
SUNSHIELD AND
BRACKET ASSEMBLY. CAMERA HOUSING

TRAFFIC SIGNAL
MAST ARM MOUNTING

- K\CAMERA MOUNTING BRACKET

IEE=I=
5. INSTALL CAMERA ENCLOSURE ASSEMBLY SO THAT IT IS W
ROTATABLE AFTER INSTALLATION TO PROVIDE PROPER .\
DRILLY," DIA. HOLE IN MAST ARM,

ALIGNMENT.

ENCLOSE VIVDS CABLE IN MAST

6. MAKE ALL CABLE ENTRY AND EXITS POINTS IN THE MAST ¥," STAINLESS STEEL ARM AND BRACKET.
ARM AND/OR POLES WATER TIGHT. BANDING 2 PLACES MIN.

7. USE A SIX-FOOT PIPE EXTENSION ON TRAFFIC SIGNAL
MAST ARM FOR A MAST ARM SENSOR MOUNTING BRACKET.
(EXAMPLE: PELCO AS-O166-74-62-SS-PNC OR EQUAL)

8. SECURE VIVDS CABLE TO CAMERA MOUNTING BRACKET
USING BLACK NYLON UV STABILIZED CABLE TIES.

CAMERA HOUSING 2 TURN LOOP
5" 1o 6"

SUNSHIELD SUNSHIELD DIAMETER

TURN LOOP
0
DIAMETER ——STEEL STRAIN POLE

(
) “ > ¥," STAINLESS STEEL
| BANDING 2 PLACES MIN,

\CGB CONNECTOR

CAMERA'HOUSING

— STEEL STRAIN POLE
OR MAST ARM POLE

DRILL 3/4" DIA HOLE
AND FILE SMOOTH.

ENCLOSE VIVDS CABLE.

2 TURN LOOP
5" to 6"
DIAMETER

CGB CONNECTOR
WITH REDUCER
BUSHING

MIN. 5
SEE NOTE #7

FEC SR

(7
WO L IepNsED

NS ional e
DY p «¥£12/28/2023

N ) ASTRO-BRACKET AB 3009 VIVDS
DETAIL
SHEET

Texas
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of Transportation
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Camera Mounting Plate

VIRVDS Camera

) Coaxial or Cable
Arm of signal pole

Typical Traffic
Signal Pole-—>$

on total width of lanes.
or as directed by Engineer.

VIRVDS Camerg——— B E - = 2
Pole Arm—" 3

| .

VIRVDS Camera: 5.

T\(pical

ane Placement Detail

Typical Traffic
Signal Pole-—>$

—— Camera shall be centered
on total width of lanes
or as directed by Engineer.

VIRVDS Caomera—— T~ —

Pole Arm—"

VIDEO

Typical VIRVDS Camera:
Left Turn Lane Placement Detail

«—— VIRVDS Camera

~—— Camera Mounting Plate

T~ Arm of signal pole

Side View

ﬂ 51% ﬁ B — Lt I — Locate drip loop no lower than
RIY |G RIY |G the bottom of the mast arm.
Stainless Steel Clamps CGB Connector
Elevation View
—— Camera shal |l be centered Notes:

INSTALL VIDEO DETECTION PROCESSOR UNIT(S) INSIDE

THE CONTROLLER CABINET.

INSTALL VIDEO DETECTION CAMERA & BRACKET
AS DETAILED OR AS APPROVED BY THE ENGINEER.

USE STAINLESS STEEL CLAMPS TO INSTALL
CAMERA MOUNTS OR METHOD APPROVED BY ENGINEER.

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

INSURE WATER TIGHT CABLE ENTRY AND EXIT POINTS ARE IN
THE MAST ARM.

IMAGING AND RADAR VEHICLE DETECTION SYSTEM
(VIRVDS)

TYP RADAR VIRVDS CAMERA MOUNTING. dgn

TYPICAL
VIRVDS
CAMERA
MOUNTING
DETAILS

Texas
D

lepartment
of Transportation
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[SECT
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6462

78

001
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DATE:

-26-001 NonSP\Maint\egcomm-1TS. dgn

FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 U

pg.rode 6344

DOME STYLE CCTV INSTALLATION

APPROX. I' OR | f_‘

Py

BUTTED TO THE
BOTTOM OF THE
TOP LUMINAIRE

—~—

BRACKET. 7 A

ASTRO-BRACKET CLAMP 84" CABLE

EXAMPLE: PELCO NO. AB-3040-84-SS-PNC
OR EQUAL.

DRILL TAP AND INSTALL/
CGB CONNECTOR FOR
CATSE CABLE.

DOME STYLE CCTV INSTALLATION

INSTALLATION AND ORIENTATION AS SHOWN
ON PLANS OR AS DIRECTED BY ENGINEER

GALVINIZED

3'/2" X 16 TWT(THIN WALL TUBING)
|

APPROX. I' OR |

INSTALLATION AND ORIENTATION AS SHOWN
ON PLANS OR AS DIRECTED BY ENGINEER

2" X 16 TWT(THIN WALL TUBING)

BUTTED TO THE
BOTTOM OF THE
TOP LUMINAIRE

BRACKET. ,|\

ASTRO-BRACKET CLAMP 84" CABLE
EXAMPLE: PELCO NO. AB-3040-84-SS-PNC

OR EQUAL.

MOUNTED ON TOP OF
SIGNAL POLE WITH OR
WITHOUT LUMINAIRE

DRILL TAP AND INSTALL
CGB CONNECTOR FOR
CATSE CABLE.

GALVINIZED

LUMINAIRE ARM -

MOUNTED ON TOP OF
SIGNAL POLE

WITH LUMINAIRE

DETAIL FOR
COMMUNICATION
EQUIPMENT

Texas
Department
of Transportation

CONT | SECT JOB HIGHWAY

6462 78 001 UsS82,ETC.

DIST COUNTY SHEET NO.

PAR LAMAR, ETC 9




A
SPREAD SPECTRUM ANTENN B

APPROX. I' OR J/ ‘}'/—l |/4 X 10 RIGID

BUTTED TO THE T METAL CONDUIT

BOTTOM OF THE PROX. I" OR
TOP LUMINAIRE LS EBTTS?A o?-' THE: /‘ !
BRACKET. I i TOP LUMINAIRE |
! LUMINAIRE ARM - BRACKET. 7 / i

|

ASTRO-BRACKET CLAMP 84" CABLE | ?
EXAMPLE: PELCO NO. AB-3009-62 OR EQUAL. | ASTRO-BRACKET CLAMP 84" CABLE |
o EXAMPLE: PELCO NO. AB-3009-62 OR EQUAL. ,
DRILL TAP AND INSTALL t / i
CGB CONNECTOR FOR | DRILL TAP AND INSTALL —
COAX. | CGB CONNECTOR FOR |
| COAX. |
| |
| |
| |
| |
| |
| |
i |

MOUNTED ON TOP OF S

SIGNAL POLE

WITH LUMINAIRE

SPREAD SPECTRUM ANTENNA/ <—

APPROX. I' OR |

|

L /4" X 20' RIGID

MOUNTED ON TOP OF

SIGNAL POLE.

DETAIL FOR COMMUNICATION

EQUIPMENT

METAL CONDUIT

© o |
v 4

e

12/28/2023

®
Texas Department of Transportation

FHWA
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PROJECT NO.

SHEET
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108"

Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Maint\PEDSERV. dgn

12/28/2023: 46: 05 PM

FILE:
DATE:

I'/4" X 20 RIGID
METAL CONDUIT — ] Controller
(FOR COMMUNICATION
WHEN REQUIRED)
Pedestal
Service
| 6“ (
.
< | 20 .
|1 8" Cé)ntT)roll;er 2
" — = al |ne "
9 <~ —3 9 = L -
’ 0
Pedestal ! N Uj
Service \\ i
S 0 I
@ S, _
10 ) == =3
®\L
TOP VIEW
of Controller
and Pedestal Service /I\
FRONT VIEW

NOTE: REFER TO STANDARDS
TS-CF-O4 AND ED (8)-03.

e
N CENSED
‘\ig\/ONAL e

~
}_.\\Ad»
&,

12/28/2023

PEDESTAL SERVICE
I\I\I[) ?;$§épnnmnuwmwd'namuMMm

SIGNAL CONTROLLER o | o iz o [

owisin] RMC 6462-78-001 11

PAD DETAILS

TEXAS | PAR LAMAR, ETC

CONTROL SECTION JoB HIGHNAY NO.
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Maint\smao-80.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:06 PM

DATE:

Arm ROUND POLES POLYGONAL POLES .
Length [ p, Dio D,, Dy [1) thk D, Dig D,, Dy | thk OU?SS;'O”
ft. in. in. in. in. in. in. in. in. in. in.
20 10.5 7.8 7.1 6.3 179 11.5 8.5 7.7 6.8 179 30-A
24 11.0 8.3 7.6 6.8 179 12.0 9.0 8.2 7.3 .179 30-A
28 11.5 8.8 8.1 7.3 .179 12.5 9.5 8.7 7.8 .179 30-A
32 12.5 9.8 9.1 8.3 179 12.0 9.0 8.2 7.3 .239 30-A
36 12.0 9.3 8.6 7.8 .239 12.5 9.5 8.7 7.8 .239 36-A
40 12.0 9.3 8.6 7.8 .239 13.5 10.5 9.7 8.8 . 239 36-A
44 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 . 239 36-A
a8 13.0 10,3 9.6 8.8 .239 15.0 12.0 1.2 10,3 . 239 36-A
Arm ROUND ARMS POLYGONAL ARMS
Length | L ?, ?2 C)Thk Rise L, D, @ D, [D trk Rise
ft. ft. in. in. in. ft. in. in. in.
20 19.1 6.5 3.8 179 1°-9" 19.1 7.0 3.5 . 179 1°-8"
24 23.1 7.5 4.3 179 1°-10" 23.1 7.5 3.5 179 1°-9"
28 27.1 8.0 4.2 179 -1 27.1 8.0 3.5 . 179 1"-10"
32 31.0 9.0 4.7 179 2°-1" 31.0 9.0 3.5 179 2'-0"
36 35.0 9.5 4.6 179 2'-4" 35.0 10.0 3.5 . 179 2 -1"
40 39.0 9.5 4.1 .239 2'-8" 39.0 9.5 3.5 .239 2'-3"
44 43.0 10.0 4.1 .239 2'-1" 43.0 10.0 3.5 .239 2'-6"
48 47.0 10.5 4.1 .239 3'-4" 47.0 11.0 3.5 .239 2'-9"
Ds = Pole Base 0.D. D, = Arm End 0.D.
Dig = Pole Top 0.D. with no Luminaire L, = Shaft Length
and no ILSN L = Nominal Arm Length

D24 = Pole Top 0.D. with ILSN
w/out Luminaire

D3¢ = Pole Top 0.D. with Luminaire

D1 Arm Base 0.D.

(D) Thickness shown are minimums, thicker materials may be used.

(® D, may be increased by up to 1" for polygonal arms.

| Nominal Arm Length - L

See "Tenon Detail"
’/////, ,//kaee "Slip Joint Detail"

—_—
\*=%==:=:=:::g=::==::;‘ e —

2
Ly

Note: The arm shall be fabricated straight with

the unloaded rise measured as shown.

TRAFFIC SIGNAL ARM

(Fixed Mount)

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

Nominal Arm Length - L

"MA-C"

Lumingire Arm -
See Sheet "Lum-A"

SHIPPING PARTS LIST

Mast arm
connection-
See Sheet

[o/

/

N

m Arm Lgth

T ey

See Sheet"MA-D"
-Detail A

, D30

E See

" Sheet

L

A A

3-0" Bracket 3/ .g"| Brocket 3.0

Assembly rkga— Assemb|y~\\\\‘rk44—

See Sheet
"SNS" e \&E)

Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
connection bolts and washers and any additional hardware |isted in the table.

30’ Poles With Luminagire 24’ Poles With ILSN 19 Poles With No
. Luminaire and No ILSN
Nominall Above hardware plus: One Ab har dwar
Arm | tor two if ILSN attached) POy oo S
9 smal | hand hole, clamp-on g ug g”? sma See note above
simplex on ole
ft Designation Designation Quontity Designation Quantity
20 20L-80 20S-80 20-80
24 24L-80 24S-80 24-80
28 28L-80 285-80 28-80
32 32L-80 325-80 32-80
36 36L-80 365-80 36-80
40 40L-80 40S-80 40-80
44 44L-80 445-80 44-80
48 48L-80 485-80 48-80

Traffic Signal Arms (1

Ship each arm with the I|isted equipment attached

Type T Arm (1 Signal) Type 1T Arm (2 Signals) Type 11T Arm (3 Signals)
Nominal .
Length CGB connector ang 2°CoB Comectors and S°CEB Connentors
ft Designation Designation Quantity Designation Quantity
20 201-80
24 241-80 2411-80
28 281-80 2811-80
32 3211-80 3211T1-80
36 3611-80 36111-80
40 4011T-80
44 4411T-80
48 487111-80
Luminaire Arms (1 per 30’ pole)
Nominal Arm Length Quantity
8’ Arm
[LSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
Nominal Arm Length Quantity
7' Arm
9 Arm

"MA-D"
/Defoil
B or C

El Paso

St [

(o8 T T
: A-iJ;IJ\;K\CD
A
« o .
? % CD Eggeggﬁﬂeg$gﬁ"”g for Traffic Signal Arm
=€ See "ARM COUPLING DETAILS" See Sheet "MA-D"
x| Sheet 2 of 2 Detail D,E or F
23
Sl TABLE OF DIMENSIONS "A"
o|5 [Arm Length | 24" | 28° [ 32 | 36" | 40' | 44° | 48’
& @ Arm Type IT 10° 1M’ 112 137
3|0 |Arm Type IIT 10 | 11 e Tz e
°|5
ol See Shffi///}\
- Crown of Road "MA-D"

1 +
L { S =
°
2| 2
2 2 §
g | 2
2 S
I
ol %k
s N
Il » 5§
] - Z
©
1
>

Y, VY,

AW

NN .
W f\\\\//\\\\//x\\vf\\\\//k\\\//)% '

Anchor Bolt Assemblies per pole)
Anchor Anchor Each anchor bol+ assembly consists of the following:
Bolt Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
Diameter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
VA T per Standard Drawing "TS-FD".
1Y%, 3'-4
1 % 3°-10 Templates may be removed for shipment.

o' -o"

3
35°-0" Nominal Mounting Height

SHEET 1 OF 2

=t Texas Department of Transportation
“" Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(80 MPH WIND ZONE)

SMA-80(1)-12

©TxDOT August 1995 DN: MS ‘CK:JSV ‘DW:MMF ‘cx:Jm
Foundation REVISIONS CONT |SECT JoB HIGHWAY
See Sheet 5% 6462 78 001 us82,ETC.
STRUCTURE ASSEMBL Y "TS_FD" I:'?: DIST COUNTY S:{EET NO.
PAR LAMAR, ETC 12




No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
NonSP\Main+t\sma-80. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:06 PM
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001

DATE:

7019 fhickness 1s permissible VIBRATION WARNING
Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 ft
. or longer are subject to harmonic vertical vibrations in Iight wind conditions due to the aeroelastic
6 -0" (Min) ~ 11°-0" (Max) Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers,
! ,) eguols 1.5 weights and positions; existence/solidity of backplates; presence of additional attachments to the
9"+ times female arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.
2" Sch Such vibrations may caouse fatigue damage to the structure and may lead to galloping in moderate
Z — 40 pipe wind conditions which may further damage the structure aond alarm the public. Tests have indicated
: : End Plate 3" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached
e 6" / shape to match arm the probability of unacceptable harmonic vibration and/or galloping is raother high.
- r—’ |
. . 1- 5 a D?éogg?\llei3g?dbol+ N € Arm If bockplaotes are not required for improved visibility they should not be applied to the signal
Note: A_s: |prom+ is Tocka weld nut to thread . I % : / heads or, !f they must be appl ied, they should be vented aos o first ond inexpensive measure to
ﬁgfméﬁj'grgmgﬁ ?;ms projection after making | o mitigate vibrations.
length. The s!ip joint ég:g;ﬁiz?ggI?ndggggﬁgonce 2.375" The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
shal | be made in the with Item 445, "Galvonizing" MA-3 instal lation of signal heads aond ony ottachments, including any required bockpates. If vertical
shop, but may be match ’ . f movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
mgrked and shipped Ve than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.
disassemb led. See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.
SL IP JOINT DETA“. TENON DETA[L This visual inspection shall be repeated after each modification of the structure that could
affect its aeroelastic response. Excessive vibrations shall not be al lowed to continue for more

than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standord Specificotions for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specificaotions thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Stainless steel bonds (or Cables) Poles are designed to support one 8'-0" luminaire arm, one 9'-0"
ond cast brocket as in "Astro-Brac", internally lighted street name sign and one troffic signal orm with a
"Sky Brocket" or "Eosy Bracket" with length os tobuloted. The specified luminaire load opplied at the end
1 /3" Dia Threaded Coupl ing. of the luminoire arm equals 60 Ibs vertical dead lood plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The

specified internally lighted street nome sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
—_— horizontal wind load on an effective projected area of 11.5 sq f+t.

The specified signal load applied at the end of the traffic signal arm

equals 180 Ibs vertical dead load plus the horizontal wind load on an

effective projected area of 32.4 sq ft (actual area times drag

coefficient).

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

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

ggggnae:gng:udmcl Materials, fabrication tolerances, and shipping practices shall meet
ermi tted -IFor the requirements of this sheet and Item 686, "Traffic Signal Pole
e : MA-1 Assemblies (Steel)".

polygonal arms if

Dy exceeds 10" Unless otherwise noted, all parts shall be galvanized in

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

Deviation from the details and dimensions shown herein
require submission of shop drawings in accordance with

Item 441, "Steel Structures". Alternate designs are not
: f_z \ - acceptable.
" £ MA-2 SHEET 2 OF 2
@ LTI 2" Dia
hreaded g
Longitudinal Seam Weld must be Ya Coupl ing Texas Department of Transportation
oriented within the lower 90° I Traffic Operations Division

of the signal arm. TRAFF Ic SIGNAL

ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES
@60'/. Min. penetration SINGLE MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

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

©TxDOT August 1995 DN: Ms ‘CK:JSV ‘DW:MMF ‘cx:Jg
596 REVISIONS CONT |SECT JoB HIGHWAY
1-12 6462 78 001 us82, ETC.
DIST COUNTY SHEET NO.
PAR LAMAR, ETC 1 3
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No warraonty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
NonSP\Main+\dma-80. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:07 PM
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001

DATE:

Nominal Arm Length - Lg Nominal Arm Length - L¢

ol
See "Tenon Detail" '}—7 ¢ Pole ———=
/ /See “Slip Joint Detail" 90° S:io?Teg+o;Mé_D" .HO' See "Tenon Detail"
D |, :
e = .
——————————— R
D } } ise

2 —_— .
L 2

1" -6"
Mast arm
connection-
See Sheet Note: The arm shall be fobricated
Note: The arm shall be fabricoted straight with "MA-C" with a 20° or greater radius
the unload rise measured as shown. within 8° of the base so as
. . _ . to produce the unloaded rise
Min. Radius = 20 measured as shown.

FIXED MOUNT TRAFFIC SIGNAL ARM CLAMP-ON TRAFFIC SIGNAL ARM GENERAL NOTES:

Design conforms to 1994 AASHTO Staondard Specifications
for Structural Supports for Highway Signs, Luminaires, and
Traffic Signals ond Interim Specifications thereto. Design
Wind Speed equals 80 mph plus a 1.3 gust factor. Designs
are based on an arm included angle of 90 degrees or more.
Angles of less than approximately 75 degrees will require a
special design.

Poles are designed to support one 8'-0" luminaire arm,
two 9'-0" internally lighted street name signs and two
traffic signal orms with length combinations as tobulated.
The specified luminaire load applied ot the end of luminaire
orm equals 60 Ibs vertical deod load plus the horizontal
wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street nome sign applied 4’ -6"
from the centerline of the pole equals 85 Ibs vertical dead
load plus the horizontal wind load on an effective projected

Luminaire Arm -
See Sheet "Lum-A"

See Sheet"MA-D" o area of 11.5 sq ft. _The_specified signal load applieg at
Detall A the end of the traoffic signal orm equals 180 Ibs vertical
dead load plus the horizontal wind load on an effective
projected area of 32.4 sq ft (actual area times drag
I coefficient).
See M " . " "
ILSN Arm Connection - See Sheet "MA-C (ILSN)" Nom Arm Lgth §a§?5" %' : ILSN Arm Connection - See Sheet "MA-C (ILSN)" +rc§$?cs;?SggTdoﬁgeggnngé+?onfg;+g?:g,d?&glésingﬁ)E f;gr
Nominal Arm Length - Lg (8") Detail s ‘ Nominal Arm Length - L. internal ly lighted street name sign arm connection details,
B or C T Traffic Signal Arm A "LUM-A" for luminaire arm ond connection details, "SNS"
A A See Sheet — ——a o See Above Detail for internally lighted street naome sign details, ond "TS-FD"
3-g"| Bracket 3+ g bracket 307 "SNS” c 3°-0" Bracket |3'-0" for anchor bolt and foundotion details. See "MA-C" for
Assembly = Assembly\r—- | El Paso St | t El Paso St Assembly material specifications.
—————— — ] 3 — —
) 1 Do e— - 2 —  ——T [ Fabrication shall be in occordance with Item 686, "Traffic Signal
& ‘\\\7Tr ffic Sianal Arm sl _ - — ; . ] Pole Assemblies (Steel)" ond with the details, dimensions, and weld
S Seg Aégvelgeguil 2 ol:-| o 3 §|_ procedures shown herein. Weld references call for preapproved weld
o § 2 £l £ i = b procedures which the Fabricator must obtain prior to fabrication.
L _| o §l ol 5 z Weather Head vl Materials, fabrication tolerances, and shipping practices shall meet
= e See Sheet "MA-D" ol €| =/ A 2| _ ‘ éSUpgé'Ed) ~| & the requirements of this sheet and Item 686, "Traffic Signal Pole
x| @ Detail D,E or F S : o | y orhers Tle Assemblies (Steel)".
5|2 ' | 8§ ¢ << | g3
> ; ‘ Z 2 nl § ‘ § g Unless otherwise noted, all parts shall be galvanized in
; £ ‘ 5 ~ Mz ‘ e accordance with Item 445, "“Galvanizing"“, after fabrication.
2|5 = : &|°
tl2 _H~ | 8 L PR Deviation from the details and dimensions shown herein
5|0 , ‘ Nl © ‘ |2 require submission of shop drawings in accordance with
o5 | e pt 515 Item 441, "Steel Structures". Alternate designs are not
N 44‘///ﬂ ‘ ) N ‘ e acceptable.
2 e o QLo @ il o
own of Road See Sheet "MA-D — Crown of Road
v, NN W NN NN NN AN T T N T A I o ™, A
PUVANNVARAZAREY “\\VVXVYY/X\\&Q&\\VV\\VV/X\\Y/X&&Y YRS \QO/A“ VA Ly ALY ANV AN AWV AN A VA
VAN \ / \
fouraation NIV m\\m\v/kgmgﬁﬂ?n SHEET 1 OF 3
ee Shee
2ot T-Fo =t
Texas Department of Transportation

Traffic Operations Division

ELEVATION STRUCTURE ASSEMBLY ELEVATION TRAFFIC SIGNAL

@Tmmmdmmﬁmfw (Showing clamp mount arm) SUPPORT STRUCTURES
CGB Connector DUAL MAST ARM ASSEMBLY

See "ARM COUPLING DETAILS"

Sheet 2 of 3 (80 MPH WIND ZONE)
TAl F “A"
Arm Length B;El'o Z%I'ME’;SZI'ONS?:G' 40° | 44’ DMA'SO (] ) - ] 2

{Showing fixed mount arm)

Arm Type IIT 10° 1|12 137
Arm Type IT1 10° | 117 12" | 12° ©TxDOT August 1995 DN: Ms [ usv Jow e [ks sy
REVISIONS CONT |SECT JOB HIGHWAY
i 6462 78 001 us82, ETC.
DIST COUNTY SHEET NO.
PAR LAMAR, ETC 14
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No warraonty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
NonSP\Main+\dma-80. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE:

. 179" thickness is permissible
for Tip Section

- Vo Min. Lap
_87-0"Mim) ~ 11°-0" (Max) equals 1.5
14 o" * times female

r—————» 1.D

—_ 7Zf‘47
. Rl :3. 2" sch
— —_— 40 pipe End Plate 3" thick min.

Note: A slip joint is £L— 4 %" dia. holes and 1-%" dia. <<;\\\ 6" ///Aishope to match arm
permissible for arms galv A307 bolt. Tack weld

40’ and greater in nut to thread projection o

length. The slip joint after making joint. .

shall be made in the Repair domoggd galvanizing in

shop, but may be match accordance with [tem 445,

marked and shipped Galvanizing”.

disassembled.

SLIP JOINT DETAIL TENON DETAIL

VIBRATION WARNING

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

Such vibrations may cause fatigue damoge to the structure and
may lead to galloping in moderote wind conditions which may
further damage the structure and alarm the public. Tests have
indicated that when wind is blowing toward the back side of
signal heads having un-vented backplates attached the

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

and cast brocket as in "Astro-Braoc", galloping is rather high.

"Sky Bracket" or "Egsy Bracket® with

1 Y2" Dio Threaded Coupl ing. If backplates are not required for improved visibility they

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

BRACKET ASSEMBLY measure to mitigate vibrations.

The traffic signal mast arms shall be visually inspected in
5 to 20 mph wind conditions after installation of signal heads
and any attochments, including ony required backpates. If vertical
movements with a total excursion (maximum upward excursion to
max imum downward excursion) of more than aopproximately 8"
are observed at the arm tip, a damping plate shall be fitted to
the arm. See "Damping Plate Mounting Details" on staondard
sheet, MA-DPD-10.

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

Second longitudinal Seam Weld
is permitted for polygonal MA-1
arms if D, exceeds 10"

SHEET 2 OF 3

=t Texas Department of Transportation
“" Traffic Operations Division

TRAFFIC SIGNAL

SUPPORT STRUCTURES
A TA A p TA
?or: Mftzﬁ?im“_ RM_COUPLING DETAILS DUAL MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base welds. DMA'SO (2)']2

Longitudinal Seam Weld must be
oriented within the Ilower 90° MA-2
of the signal arm. s

Threaded
Coupling

(©TxDOT August 1995 ON: Ms ‘CK:JSV ‘DW:MMF ‘CK:JQ

REVISIONS CONT |SECT JOB HIGHWAY
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112 6462 78 001 uUs82, ETC.
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No warraonty of any

TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

ARMS ROUND POLES POLYGONAL POLES
SHIPPING PARTS LIST - (o | 0 [ 0w | 0w | 0w [@mk | 05 | Dw | da | 0w [@emk |roundetion
Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection ft. ft. in. in. in. in. in. in. in. in. in. in.
bolts and washers and any additional hardware listed in the table. 20 20 1.5 8.8 8.1 7.3 179 12.5 9.5 8.7 7.8 179 30-A
Nemina! 30’ Poles With Lumingire 24’ Poles With ILSN 19’ Poles With no Luminaire 20 12.0 9.3 8.6 7.8 .179 13.0 10.0 9.2 8.3 .179 30-A
e iee ??+?Lgﬁov$+plﬁs;)one (or See note above plus and _no ILSN 24 24 12.0 9.3 8.6 7.8 | .179 | 13.0 | 10.0 | 9.2 8.3 239 30-A
wo 1 artached) smo one small hand hole
LF Lc |hand hole, clamp-on simplex See note above 20 12.5 9.8 9.1 8.3 . 179 12.0 9.0 8.2 7.3 . 239 30-A
ft+. | ft. | Designation Quantity Designation Quantity Designation Quantity 28 24 12.5 9.8 9. 1 8.3 - 179 12.0 2.0 8.2 7.3 - 239 30-A
70 | 20 2020L-80 20205-80 2020-80 28 13.0 10.3 9.6 8.8 .179 12.5 9.5 8.7 7.8 .239 30-A
20 2420L-80 24205-80 2420-80 20 13.0 10.3 9.6 8.8 . 179 12.5 9.5 8.7 7.8 . 239 30-A
e4 24 2424L-80 2424S-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
20 2820L-80 2820S-80 2820-80 28 12.0 9.3 8.6 7.8 .239 13.0 10.0 9.2 8.3 . 239 30-A
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 2828L-80 28285-80 2828-80 20 12.0 9.3 8.6 7.8 | .239 13.5 10.5 9.7 8.8 .239 36-A
;3 iiigt'zg 32205-80 iggg':g 24 12.0 9.3 | 8.6 7.8 | .239 | 13.5 | 10.5 | 9.7 8.8 . 239 36-A
- 3224S-80 -
36 12.5 . o1 . . 13.5 10.5 T . . -A
* o8 | seeew0 o T o o [ o3 [ am [ os [os o7 T os | o3 | 36k
32 3232L-80 32325-80 3232-80 32 o : : : : T : : : .
20 3620L-80 36205-80 3620-80 36 . 9.8 9.1 8.3 . 239 . . 10.2 9.3 .239 36-
24 3624L-80 36245-80 3624-80 20 12.5 9.8 9.1 8.3 .239 14.0 11.0 10.2 9.3 .239 36-A
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 . 239 36-A
32 3632L-80 3632S-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 11.2 10.3 . 239 36-A
20 4020L-80 4020S-80 4020-80 36 13.5 10.8 10.1 9.3 .239 15.0 12.0 11.2 10.3 . 239 36-A
24 40241 -80 40245-80 4024-80 20 13.5 10. 8 10.1 9.3 .239 15.0 12.0 1.2 10.3 .239 36-A
40 22 :gi;’t'zg :g;g:':g :gig'gg 24 | 13.5 | 10.8 | 10.1 9.3 | .239 | 15.0 | 12.0 | 11.2 | 10.3 | .239 36-A
- - Z 13.5 . 10.1 . . 15.0 12. 1. 10. . -
36 2036L-80 20365-80 2036-80 44 28 10.8 0 9.3 239 2.0 2 0.3 239 36-A
20 2420L-80 2420S-80 2420-80 32 14.0 11.3 10.6 9.8 . 239 15.5 12.5 1.7 10.8 . 239 36-B
52 24330-80 24245-80 433480 6 14.0 11.3 [ 10.6 9.8 | .239 | 15.5 | 12.5 | 11.7 | 10.8 | .239 36-B
44 28 4428L-80 44285-80 4428-80
32 4432L-80 44325-80 4432-80 Arm ROUND ARMS POLYGONAL ARMS
36 | 4436L-80 44365-80 4436-80 trorte] D Dz |3 thk Rise L, D, @D, [®Dtrk Rise
Traffic Signal Arms (Fixed Mount) (1 per pole) Ship each arm w/ the |isted equipment attached ft. L in. in. in. ft. in. in. in.
Nomina Type T Arm (1 Signal) Type IT Arm (2 Signals) Type TTIT Arm (3 Signals) 20 19.1 6.5 3.8 179 17-9 19.1 7.0 3.5 179 17-8
inal . _ " _gn
Arm 1 CGB + 1 Bracket Assembly 2 Bracket Assemblies 24 23.1 .5 4.3 179 1°-10 23. 1 7.5 3.5 -179 1-9
Lengtn connector and 2 CGB Connectors ond 3 CGB Connectors 28 27.1 8.0 4.2 | 119 ERYE 27.1 8.0 3.5 | .179 1"-10"
ft+. | Designation Quantity Designation Quant ity Designation Quantity 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 28IT-80 44 43.0 10.0 4.1 . 239 2'-11" 43.0 10.0 3.5 . 239 2'-6"
32 32I1-80 32TT1-80 D1 = Arm Base 0.D
- - Dg = Pole Base 0.D. 1 = Arm Base O.D.
28 SO0 38%—28 Dig = Pole Top 0.D. Dz = Arm Eng O.D.
with no Luminaire and no ILSN L1 = Shaft Length
44 44TTT-80 D,,= Pole Top 0.D. with ILSN II:F = Ellxed ArmALenE-I-h n
inai = amp-on Arm Len
Traffic Signal Arms (Clamp-On Mount) (1 per pole) Ship each arm w/ the I|isted equipment attached Dy - gé?thgmé?S_' re ¢ (36'pMcx) 9
Type I Arm (1 Signal) Type IT Arm (2 Signals) Type IIT Arm (3 Signals) with Luminaire
Ng’;‘;’“" 2 CGB connector and 1 1 Bracket Assembly, 3 CGB 2 Bracket Assemblies, 4 CGB @ Thickness shown are minimums,
Length clamp w/bolts ond washers | Connectors, and 1 clamp Connectors, and 1 clamp w/bolts thicker materials may be used.
w/bolts and washers and washers @ .
ft. | Designation Quantity Designation Quantity Designation Quantity |13.20[7.10¥oEeD$TS;gﬁgfdGEg’15?D to
20 201-80
24 241-80 24TIT-80
28 281-80 28IT-80
32 32IT-80 32I11-80
36 36IT-80 36I11-80
Luminaire Arms (1 _per 30' pole) ILSN Arm (1 or 2 per pole) ship with
inal Ari ngth i 1 y 1t n
Nomina m Leng Quantity o] om-ps bolts and washers : SHEET 3 OF 3
8 Arm Nominal Arm Length Quantity
7' Arm T
i : s exas Department of Transportation
An:ho:1 Bolt AsAsen;bl ies (1 per pole) 9’ Arm I Traffic Qperations Division
nchor nchor Each anchor bolt assembly consists of the
Bolt LBOIIh following: Top and Bottom templates, 4 TRAFF IC S I GNAL
Diameter eng it anchor bolts, 8 nuts, 8 flat washers, ond 4
/R OV Quantity nut anchor dévices (ﬁ'ype 2) per S+onaord SUPPORT STRUCTURES
- Drawing "TS-FD".
m 0"
! 2;?.' 2,_3? Templates may be removed for shipment. DUAL MAST ARM ASSEMBLY
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(80 MPH WIND ZONE)
DMA-80 (3)-12
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No warraonty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
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kind is made by TxDOT for any purpose whatsoever.
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DATE:

" 5000
Max  mum / ’ 4
Pole FQC?I'L{nodr; Permissible - '/ //// /‘///// /// SHIPPING PARTS LIST
Type ! Span Wire . ‘ —/— A— - - -
STRAIN POLE DESCRIPTION Type | | ood (Ibs.) g // // P '// / 7 y Poles (Without Traffic Signal Arm)
26’ Pole A 36-A 5200 ~ 4000 7 AN va // £ — Strain poles with Luminaire Strain poles without Lumingire
30' Pole B 36-A 4600 g ,4 /?’ 5,2/, A N /,/ Ship each pole with the following Ship each pole with the following
B . ’ /" T 7T / pd 7 hardware attached: hardware attached:
Pol th . -A -
30, o€ wl "“'I“ B 36 4400 c /’ /,3/, 6//,4/ / A L3 / FT’°'9 handhole at base, pole cap, 2 ¢lamp-on handhole at base, pole cap and
30’ Pole with 20’ Mast Arm C 36-B 5600 © 3000 i i L ype simplex and 1 pipe plug. 1 pipe plug.
- = v Yo /A S s s /
30° Pole with 24’ Mast Arm c 36-B 5500 w AN 00 3 | e P — — - — — "
30° Pole with 28° Mast Arm C 36-B 5300 3 /, //, 7, '// /, o o Description Designation Quantity Description Designation Quantity
30 Pole with 32° Mast Arm c 36-B 5100 = zooo////,/’/ // - //// T A 26’ Strain Pole SP 26 A-80
’ . . / 3 R -
30" Pole with 36° Mast Arm c 36-B 4900 i v 2 Al “ / NG B 30" Strain Pole SPL 30 B-80 30 Strain Pole SP 30 B-80
30" Pole with 20° Mast Arm & Lum. cC | 36-B 5300 5 < = - ; - ; -
% l = N N(_). of D 34’ Strain Pole SPL 34 D-80 34 Strain Pole SP 34 D-80
30 Pole with 24’ Mast Arm & Lum. c 36-B 5200 1000 /// |- Signal Heads
30’ Pole with 28’ Mast Arm & Lum. c 36-B 5000 9 8 e e
30 Pole with 32° Mast Arm & Lum. C 36-B 4800 gpon (1) - - Poles (With Traffic Signal Arm)
30’ Pole with 36’ Mast Arm & Lum. C 36-B 4500 @ ) Strain poles with Luminaire Strain poles without Luminaire
34" Pole D 36-8 5600 SIGNALS WI TH ]2- INCH LENS Ship each pole with the following Ship each pole with the following
34’ Pole with Lum. D 36-B 5400 Pole hardware attached: haordware attached:
5000 Type hondhole ot base, pole cop, clamp-on handhole at base, pole cap and
// /I/! //7 / simplex and 3 pipe plugs. 3 pipe plugs.
—~ v 4
L . a No. o £ /// // 7 ‘/ / Description Designation Quantity Description Designation Quantity
@ Numbers on Load Span Charts indicate the number of signal heads on o Si. hal Heads / 7 / /// /
the span. The total span wire design load is based on one 5-section Z 4000 g A4 /| i, . /
head and one or more additional 3-section head(s). Design wind / /’ / / / / :
pressures on cables are assumed as 1.0 Ib/ft. Weight of span wire 3 v’ i 71 g g4 (o 30° SPw/TS Arm SPL 30 C-80 30° SPw/TS Arm SP 30 C-80
cables (one per signal head) is assumed as 0.65 Ib/ft which includes o 7 y 2’ 57 // 7
an al lowance for conductor cables and miscellaneous hardware. The - 4 3 / ,5/, A .
effect of the sway cable on load distribution is ignored as it is 5 3000 + /) ‘// ~/ 4 A/ - -
assumed to break at design wind conditions. When a pole supports = , A¢” Vet e V Traffic Signal Arms (For Type C poles)
2 spans, the span wire design loads for both spans should be added 3 Vs //» / 7’ 37 3 2 " N
vectorially to determine the design load for that pole. o 7 7 ///7 = / — Type I Arm (1 Signal) Type II Arm (2 Signals) Type Il Arm (3 Signals)
. o .
[0 V4 4 \ L L
= £ 2000 AR r/'/; ) ;// = ‘/ Sl Ship each Type I Arm with Ship each Type LI Arm with Ship each Type II Arm with
i = , ) . T Nominal the following h i
© L Span (See Load Span Charts for Maximum) _ = , "/¢/ 4 _ _ 2 Arlm The fol lowing hardware O+$ched?w1ng ardware Z:%Zﬁéé?wmg hardware
< F 7 g ’ 2. z | _ 7 . Length attached: oD
a 4 /7/ // ~ eng 5 CGB C + I ol 1 Bracket Assembly ™, 3 CGB 2 Bracket Assemblies™—, 4 CGB
%e' Galvanized Steel v %/’ = .~ . onnecrors, | ¢lamp Connectors and 1 clamp Connectors and 1 ¢lamp
H Span Wire Cables 10005~ - o~ = S with bolts ond washers with bolts and washers with bolts ond washers
gl | | 2 8 g 2
O - - —
*g %] ‘ ‘ @ @ Span (ft.) ft. Designation Quantity Designation Quantity Designation Quantity
- ! ! 20 201-80
9 ‘ @ ﬂ? @J R | R, SIGNALS WITH 8-INCH LENS
0 \ +| v | 3B Signal || Steel 24 241-80 241 -80
= . ke o LA A | Sway
o | @ 8 S5E| 5~ Head Cable 28 281-80 28 I -80
| o o ZIZER
z : Sl o 55 345 strain Pole Signal Head Type Wt. Per Head|Wind Area @ 32 3210 -80 3210 -80
| 5 & N s | 5-Section, 12" Lens 125 1bs 9.6 sg. ft. 36 36 11 -80 36 I -80
n @ wor ¢ Pavement I 5-section, 8" Lens 70 Ibs 4.8 sq. ft. ; Lumingire A
ol o Crown of Road 3-Section, 12" Lens 75 1bs 5.64 sq. ff. Anchor Bolt Assemblies (1 per pole) Num.lnoll:e erfh -
- m T lat ominag rm Len ant it
AN TNRR NN YNNI 3-Section, 8" Lens 45 1bs 3.0 sq. ft. Anchor Agcrl,gr ngpsgiggeﬂ:'_y be removed c vontity
. . . . Bolt o .
. Qe Efficfllve pro-Jrgc‘redddesmn \Hr)d_ori? Diometer Length Quantity 8~ Arm
actual area times drag coefficien
STRAIN POLE ELEVATIONS 1 %" 3 -10"
—————— Sag = 4'-6" (26’ or 30’ Pole) Each Anchor Bolt Assembl i ing:
T y consists of the following:
HORIZONTAL SIGNALS Sag = 8'-0" (30’ or 34’ Pole) 2" 4'-3 Top and Bottom templates, 4 anchor bolts, 8 nuts,
_— — — = 11'-6" (34’ Pole) 8 flat washers, and 4 nut anchor devices
Sag 6 3 ole (Type 2) per S:rondord Drawing "TS-FD".
Max. Span =170’ (8" or 12" Lens)@ Pole D Min. Sag = 9'-0"
© Mox. Span = 120° (8" or 12" Lens) ® Pole B Min. Sag = 6’ -0 @ see Sheet “DMA-80"
| e 1o SHEET 1 OF 2
I
o ‘ ‘ Load Span
o Charts do
A i not apply Pole ROUND POLES POLYGONAL POLES s Texas Department of Transporiation
o | | Tye | D8 [ Dr [(@+nk] H Ds Dy [(thk] H Traffic Operations Division
o . 3, in. in. in. ft. in. in. in. ft. .
- L © $Feer Swa 12.5] 8.9 |.239 | 26 | 13.0 239 @ Thickness shown TRAFFIC SIGNAL
o | J0 00 T ) . | 2oeTe y A . -9 1. . 9.0 | - 26 are minimum,
3 ‘ oL xgg;écglss%?g:‘ B |13.5] 9.3].239 | 30 | 14.0 | 9.0 | .239 | 30 thicker moterials SUPPORT STRUCTURES
= - used.
" | iw 5322|235 | ©Sw0y Cable is c 15.5 | 11.3[.239 30 16.0 | 11.0 | .239 30 y STRAIN POLE ASSEMBL IES
- ol of ... |52 - Strain Pole — o 10 be snugly D 15.5 [10.7 |.239 34 16.0 | 11.0 | .239 34
| E S ©00|,0 | tightened after
al @ NN Pavement . all signal heads (80 MPH WIND ZONE)
s | = wor) ¢ are adjusted Dg = Pole Base 0.D. Dt = Pole Top 0.D. H = Pole Height
K o N S Crown of Rood to height with SP 80 (l ) ] 2
7 the span wires. - -
K\% o )\UN N A VA ’ Y VIRV INVRNVANY ANVANYANY, ¥
RNV * @TXDOT March 1996 DN: MS CK: JSY DW: BR CK: JSY
STRAIN POLE ELEVATIONS S
VERTICAL SIGNALS 6% 6462/78] 001 Us82, ETC.
(Mast arms are not used with vertical signals) DIST COUNTY SHEET NO.
PAR LAMAR, ETC 17
TZO0A




No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
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Zinc die cast or

Alum. or Galv. Metal 'a" dia J-Bolt & ”U*l Bi MATERIALS

ap with min. of 3 VA 1w
3%" diag Hook for set screws. Also see /2" 10 Y2 T
hanging wire "Alternate Pole Cap Detail" . = Round Shafts or ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
vt t Vet B Polvgonal snorrs@ A1011 HSLAS Gri50 Class 2, AS572 Gr.50
o ‘ or A1011 SS G6r.50(19
[Xe]
Vw 4s
K ;’P Attachment r{gng?r"g B?Eefg;d Plates @ ASTM A36, A588, or A572 Gr.50
—a|— Lumingire Arm ~ Yy J-Bolt attachment Connection Bolts | ASTM A325 except where noted
© See Sheet "LUM-A . 5 Pin Bolts ASTM A325
T 1
- ASTM A53 Gr.B, A50I1,
. Pipe@ A1008 HSLAS-F Gr. 50 A1011 HSLAS-F Gr.50
Span Wire = SECTION B-B TERNATE
Design Load POLE CAP DETAIL i
ASTM A475, 7 Wire
| Steel Cable Utilities Grade
: = = T . Galvanized steel or stainless steel
| ° See Detail "A ‘ Misc. Hardware or as noted
. y Luminaire Arm -
w0 P ~; one "Lum-A" @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
| —————|—— € Arm Connectors & ~ See Sheet “"Lum . ]
Simplex Fitdings - 7 } or A1011 SS may have higher yield strengths but shall not
: S(IeepShee-r ..LUM‘_JA.. [ Traffic Signal Arm have less elongation than the grade indicated.
| W NG, Arm Lgth See Sheet "DMA-80"
. ‘ N n @ ASTM A1011 SS Gr.50 shall also have a minimum elongation
| - ﬂ 8" Nominal Arm Length - Lg¢ of 18 percent in 8 inches or 23 percent in 2 inches. Material
X I A thickness in excess of those stipuloted under AIQ11 SS
| | x ‘ o Brocker I3+ -o0- will be acceptable providing the material meets all other
. - - A1011 SS requirements and the requirements of this item.
\ = N ‘/\ = *j Assembly End aut aut st
- | Traffic Signal Arm ~ —E I =4 | ———————— Tenon
DETAIL A See Sheet "DMA-80" 9 x |l ———r .
2 6 e S LR g GENERAL NOTES
[}
o T B ‘ / g ® Design conforms to 1994 AASHTO Stondard Specifications for
S o o 5 B /\ I _ *5 Structural Suppor+s for Highway Signs, Luminaires, and Traffic Signals
ML e o c 1 ‘ See Detail "B ° c ond Interim Specifications thereto. Design Wind Speed equcls 80 mph
Weather Head A /’ | A —— € Arm Connector I 35l = ! M plus a 1.3 gust factor. The maximum permissible span wire design loads
(Suppl ied by . P See Sheet "MA-C" T 5 2 o590 tabulated are calculated at a stress load of 1.4 times the basic
others) ~ 1 per ; | ‘ 9 € ‘ -z 3 allowable stress. A simultaneous wind on the pole, mast arm, and
Pole A,B & D g L. luminaire is also included.
Pol ‘ : Threaded Coupling for c|vE
3 per Pole ¢ + | 5 5 | ® CGBGCC,ﬁneE*gE 'ng to s, 6 See standard sheet "DMA-80" for details of clamp-on traffic signal
. S ‘ Sl -~ See "ARM COUPLING DETAIL" ~ v arms, sheet "MA-C" for traffic signal arm connection details, sheet
2 Dlg Threaded - 5 y \ ° 0 "LUM-A" for luminaire arm and connection details, and sheet "“TS-FD"
Couplings ~ All Q ‘ v - | T o for anchor bolt and foundation details.
Pole * s ! N c
[Te]
° ® N—_see Detail "C" - 2 Fabrication shall be in accordance with Item 686, "Traffic Signal
S v Crown of Road Pole Assemblies (Steel)" and with the details, dimensions, and weld
CGB - procedures shown herein. Weld references call for preapproved weld
50-\| Connector I . m ; JINY v, N ) ANY//\ procedures which the Fabricator must obtain prior to fabrication.
Pipe Plug FA ] T \W ”X\\V/\\WHWM\W\\}/ A\\\//\\\V/\\\VA\\"’\\\\/A‘ T Materials, fabrication tolerances, and shipping practices shall meet
(Typ.) : N A # X the requirements of this sheet and Item 686, "Traffic Signal Pole
| Weother \Y/INNVA SAVZZANV/AN TABLE OF DIMENSIONS “A- Assemblies (Steel)".
| Head Foundation |Arm Length | 24" | 28° | 32°| 36 Unless otherwise nmoted, all i i
v ont . . . . - parts shall be galvaonized in
2" Dia Thrf0d9d @L/ (Supplied See Sheet Arm Type TI | 10" | 11| 12" | 13 accordonce with Item 445, "Galvonizing”, aofter fabrication.
Couplings ~ Pole by others) TS-FD 7 7
C Only Arm Type IIT 10 11

Deviation from the details ond dimensions shown herein
L require submission of shop drawings in accordance with

DE TAIL B STRUCTURE ASSEMBLY Item 14:),' "Steel Structures". Alternate designs are not
_—— acceptable.
|/4 " (
— - )
S MD-4 7;8:? /® %Y o Foundation| Anchor Bol+t Bol+t Bgse R

See Detail D f 5% Bol+t Hole Circle m.
for Hondhole Weld Ya x e ‘ Hondhole Dp + Y6 = TYP€  Ipigmeter|Diometer|Diameter| L x T

| ° a0 /Frcme o Egla
Handnole cover ' c \ -2
12g min. E . : 2" dig threaded i

2 ®85%M'”'. -iEI coupling ~ NPSL / 2 36-A 1 " 2" 19" 19" x 1 ¥,

%" dia bolt : : Penetration Threads & S
or screw on?fI S"x © \ "~ -, 36-B on 2 V" 29" 21" x 2%

. «U. - MD-2

H hol ©o

Handhole Frame - |Z andnole - M
R 3%p" x 2" m|n B SHEET 2 OF 2

=t Texas Department of Transportation
Traffic Operations Division

TRAFFIC SIGNAL

Ya" | | /4" or 3g pole

| ©
MD-3 ot Va i feee T SUPPORT STRUCTURES
NS e mer | Plate V- o A 7N STRAIN POLE ASSEMBLIES

.
SECTION A-A Couniing (80 MPH WIND ZONE)

R ARM_COUPL ING DETAIL SP-80(2)-12

=
See Detail EJ} | Dp !

|
DE TA I L c \ Base Plate © TxDOT March 1996 DN: Ms ‘cx: Jsy ‘DW: BR ‘cx: Jsy
60'/- Min. penetration, except 6% REVISIONS CONT |SECT JoB HIGHWAY
100% penetration within 6" i 4 7 .
POLE EL EVAT ION M of circumferential base welds. e Gmgz 8 C?)SNL USSZS;EETTSO_
PAR LAMAR, ETC 18
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

TRAFFIC SIGNAL CONTROLLER BASE:

1. Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting

1" PVC To Telephone q_ 12" Minimum PVC To

. . A of calcareous ond siliceous stone; glass fibers ond thermoset polyester resin. The polymer concrete cabinet
Service \ 96"1 /Atlec+r|col Service base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the
- following bases: Armorcast Part # A6001848X24, Quazite Model # PG3048Z709, or other as approved by TxDOT
\ ‘ ! Traffic Safety Division.
““

H . H 2. The polymer concrete material must have a minimum compressive strength of 10,300 pounds per square inch
H ‘ H (psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.

I . 1 3. The polymer concrete cabinet base must conform to the dimensions shown and must accommodate @ standard
1 ‘ 1 TxDOT basemount cabinet.

I : I

I : I

I ‘ I

1 . 1 5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top

1 X " edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9#16x 3#16inch steel channel with
‘ eight T-slots spaced at 1-1/2 inches. The cable rocks must easily accommodate the insertion of tie wraps

" . to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using

I : 1 182" -13 UNC stainless steel screws and inserts.

4, Supply the cabinet base with four 1#2"-13 UNC stainless steel inserts for attachment of the cobinet to the
base. Inserts must withstand a minimum torque of 50 ft-1b and o minimum straight pull out strength of 750 Ibs.

" 47 Yg" Min.————————

09 PM

a6

\CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\HB}H18HEAEFd21Q ggher formats or for incorrect results or damaoges resulting from its use.
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Q

DATE
FILE

1l 16" 16" ||
‘ Ve ~ 6. The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
minimum wind lood of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
the base or cabinet to come out of their anchored position or cause any permanent deformation. The
9 ,n manufacturer must supply certification by on independent testing laborotory or sealed by a Texas Licensed
'/a ‘ 28 1/, Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.
2
" . . . L 1 w ¥ ) S 1 | .
108 18 Y2 : Min. 7. The traffic signal base must be permanently marked either by impress or by permanent ink with the
‘ manufacturer’s model number and name or |ogo.
T
[ I - 8. Seal the base to the concrete with a silicone caulk bead and fastened to the slab per manufacturer’s
| instructions.

I T O I [ )
T T Y T I

CONCRETE SLAB:
et 1/2-13 UNC 20 Yy — hd -
T T Y T I S.S. INSERT 9. Traffic signal controller pad must be a portlond cement concrete slab poured in place, must conform to
TR (4%) 40 Yy the dimensions shown, and must be level.

(YA
e 56 2 10. Grode earthwork such that it is flush with the concrete pad on all four sides, unless otherwise shown on the
I T T A I B O | plans. Subsidiary to ITEM 680, four inch rip rap may be used in lieu of earthwork. Slopes shall gradually
IR contour to match plans.
et CABINET BASE 11. Bond a #8 AWG copper ground wire ond an 8 ft ground rod bonded to the reinforcing mesh by a suitable
T T Y T I UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing o local ground
IR for the electrical grounding conductor. The electrical grounding conductor specified in [tem 680-3.A.4
o is required and must be terminated to the cabinet ground bus.
I O T T I I I | 12. Install a PVC sleeve to prevent the ground rod from direct embedment in the slab.
/ I I I brd ! I I I 13. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints and splices in the mesh with a
et minimum 6-inch overlap. Center the mesh between top and bottom and provide o minimum 3 inch cover on the edges.
i h [ I N I I I I | . .. . . .
(vsvéeeNgi: 13) [ 14. Provide Class B concrete minimum for the slab in accordance with Item 421. Construct the slab in accordance

o f
with Item 531.

CONDUITS:
TOP V I EW 15. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on
— the layouts. I[nstall the number of conduits as shown on layouts plus two additional 3 inch conduits for future

use. Terminate the conduits with a bushing between 2 and 4-inches above the slab.

16. Extend conduits for future use at least 18-inches from the edge of the slab, terminate underground with a
coupling, and cap and seal so that the seal can be removed without damaging the coupling. This must also apply to
unused telephone conduit.

17. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the
electrical feed directly to the electrical service enclosure. Run the conduit for the telephone Iine directly to the
telephone service, usually located on the same pole as the electrical service. Telephone must not under any

Con.l.r-o | | er circumstance share a conduit with any other function.
COb I ne-|— Cabinet Ground Bus 18. Terminate electric and telephone conduits above the slab with a coupling. After the base is installed, extend the
/ conduits above the top of the base and secure to the base using o steel one-hole strap or similor suitable
Y»- 13 NC Mounting g |7_J Grounding Conductor substitute.
Bolts (4 Typical) /‘*8 AWG

I ¥ CONTROLLER CABINET:

19. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts.

Inserts i

(4 Typical) 20. The silicone caulk bead specified in [tem 680.3.B must be RTV 133. - e
25" 1+ 1" - o

rore 1577 PAYMENT: I Texas Department of Transportation Standory

21. Bid TS-CF as subsidiary to Item 680.

Note 13) TS p] Grade
W _ . ﬂ H g F] J_]’: - /(See note 10)

3""71 o o o
3

TRAFFIC SIGNAL
o e e CONTROLLER CABINET
| 12" Minimum PVC To Electrical Service BASE AND PAD

Eopper—Clod Steel Ground Rod

1" To Telephone —— U
Service

%" x 8 min. TS-CF-Z]

FILE ts-of-21.dgn \ [or: [exs

3" Conduits

S I DE v I EW To Signal Pales ©TXDOT Octaber 2000 CONT [SECT JoB HIGHWAY
ogs | FEVEIOS 6462[78] 001 Us82,ETC.
2-21 DIST COUNTY SHEET NO.
PAR LAMAR, ETC 19
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No warraonty of any

TxDOT assumes no responsibility for the conver-

FOUNDATION DESIGN TABLE NOTES:
REINFORCING EMBEDDED DRILLED SHAFT ANCHOR BOLT DESIGN FOUNDATION Anchor bolt design develops the
FDN |DRILLED STEEL LENGTH-ff(5, . (& ! DESIGN foundation capacity given under
TYPE SHAFT TEXAS CONE PENETROMETER| ANCHOR [ . | BOLT LOAD TYPICAL APPLICATION Foundation Design Loads.
DIA | VERT SPIRAL blows/Tt BOLT | (kai)| CIR |ANCHOR MOMENT[SHEAR . .
BARS & PITCH 10 15 40 DIA ! DIA TYPE K-ft |Kips C)Foundaflon Design Loads are the
= al lowable moments and shears at
24-A 24" |a- 5 |#2 ot 127 5.7 5.3 4.5 Yo" 36 12 %] 1 10 1 |Fedestal pole, pedestal mounted the base of the structure.
30-A 30" 8- #9 |#3 at 6" 11.3 10.3 8.0 15" 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) () Foundations may be |isted separately
Mast arm assembly. (see Selection Table) or grouped qccording to similarity
36-A 36" [10- #9|#3 at 6"| 13.2 12.0 9.4 1 %" 55 19" 2 131 ; ; 5 : oAt of location and type. Quantities are
a 3 5 |30’ strain pole with or without Iluminagire. for the Contractor’s information only.
Mast arm assembly. (see Selection Table)
36-B 36" [12- #9|#3 ot 6" | 15.2 13.6 10.4 2" 55 21" 2 190 7 Strain _pole taller than 30’ & strain () Field Penetrometer reodings at a depth
pole with mast arm of approximotely 3 to 5 feet may be
42-A 42" |14- #9|#3 ot 6"| 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 271 9 |Most arm assembly. (see Selection Table) used to adjust shaft lengths.
® If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole EedT?lquﬂwiqﬁeﬁgnTawfore
o allow interpolation for other
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) ponetrameter varues. Roumd fo mearest
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
_ |MAX SINGLE ARM LENGTH 32’ 48’
2a 24' X 24' c ANCHOR BOLT & TEMPLATE SIZES
v B B 5 BOLT
e 28° X 28 o OLT |@eoLt| Ttop |BOTTOM | BOLT Rz R
| MAXIMUM DOUBLE ARM 32° X 28 32° X 32° 9 IN LENGTH | THREAD | THREAD | CIRCLE
o| LENGTH COMBINATIONS P 7 -
$2 36° X 36 - 75 17-6" 3" — 2% %" | 5%
8; 40° X 36° EL, 1 Vz" 3 -4n 6" q" 17" 10" 7
44' X 28’ 44 X 36° g 1 ;/4.. 3°-10" 7" 4 Vz" 19" 11 |/4.. 7 ;/4..
> |MAX SINGLE ARM LENGTH 36’ 44’ o 2" 4’ -3" 8" 5" 21" 12 2" | 8Y"
(&) " . " " "
=0 24° X 24° E 2 Va 4' -9 9 5 VYo" 23" 13%"| 9
a8 28" x 28 =] @ Min dimensions given,
| MAXIMUM DOUBLE ARM 32 X 24° 32 X 32' longer bolts are acceptable.
aa| LENGTH COMBINATIONS n 7
=z 36" X 36 Use average N value over
o= 40" x24° . . the top third of the .
e X :3, i 12, embedded shaf+t. . Conduit
Ignore the top 1’ of soil. Steel Template <~ _
EXAMPLE: with holes /i " greater
1.For 80mph design wind speed, foundation than bolt diameter /

30-A can support up to a 32°

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Ya" thk. min.

Circular Steel

Top Template

Anchor Bolt Length

another arm up to 28°

arm with Span Wires

2. For 100mph design wind speed, foundation

36-A can support a single 36’ mast arm.

o Heavy Hex o
al 9 Nut (Typ) c
oL 2 Flat Washers g
£ per Anchor Bolt =z
©
N
~
d
: £ 8
o LJ LJ
[s} oD | - — o
- 9IS Type 1 E
o _IE = — T »
] : ~—Type
2 Rle E
cza =d—|
5.9 E] d o Thickness =
> a d/4 (inch) min,
5" e ILSN
o Supporting
Arm
15" Min
2 Sides I
Circular Steel Bottom Template (Typ)

(Omit bottom template

for FDN 24-A)
HOOKED ANCHOR

NUT ANCHOR

(TYPE 1)

(TYPE 2)

ANCHOR BOLT ASSEMBLY

12/28/2023 3:46:10 PM
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Maint\ts-fd.dgn

DATE:

Orien+ anchor bolts orthogonal
with the fixed arm direction to
ensure that two bolts are in
tension under dead load.

9'-6"s

1

Sway Cable

Luminaire
Arm (optional)

Anchor bolts to be
approximately oriented
so that two bolts are in
tension from the Span
Wire loads.

TYPICAL STRAIN POLE

ASSEMBLY

Luminaire

~

required)
Arm (optional)
-
5 Vertical
L & number).
o
c
-
c
3 Spiral
piral,
= top & 1
e bot+om.
)
-
0
sl
Vertical
L if material

TYPICAL MAST ARM
ASSEMBLY

Conduit

FOUNDATION SUMMARY TABLE @

AVG.
LOCATION N FDN | NO. DRILLED(EEQFIJ; LENGTH @
IDENTIFICATION| B-OW fpypprl )
/Ft. 24-A | 30-A | 36-A| 36-B ] 42-A

jumper.
connectors shal |

Bond anchor bolts to— [{-
rebar cage, (
locations using #3
bar or #6 copper
Mechanical

be UL

two

Listed for concrete
encasement.

Bars
Design Table for size

(See Layout
Sheets for diameter.
Orient as directed by \

the Engineer. 1 or 2

(See

18"

3 flat turns
flat turn

(See Design
Table for size & pitch)

bars may rest

on bottom of drilled hole
is firm enough
to do so when
concrete is placed.

-

Template
(Temporary)
fimi] o =
L1
|
< B [ —Anchor £
= =T Bolt o
Eeriimnl Circular 92
=T Steel +8
ity Template s|-
= ac
el .
= 5 58
v oln
e Blo
== o0
@
312
[S
[T}
Drilled _|o
Shaft Dia !
ELEVATION

Bars

TOP VIEW
Va" to V2" of
bolt shank shall
project above
concrete

Circular Steel

3" or as directed
“by the Engineer

FOUNDATION DETAILS

Vertical

Bolt Circle
Diameter

TOTAL DRILLED SHAFT LENGTHS

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard

Specifications for Structural Supports for
Highway Signs, Luminaires and Traffic
Signals and interim revisions thereto.

Reinforcing steel shall conform to Item 440,
"Reinforcing Steel”.
Concrete shall be Class "C".

Threads for anchor bolts and nuts shall be
rolled or cut threads of 8UN series up to 2"
in diameter or UNC series for all sizes. Bolts
and nuts shall have Class 2A and 2B fit tolerances.
Galvanized nuts shall be tapped after galvanizing.

Anchor bolts that are larger thon 1" in diameter
shall conform to "alloy steel" or "medium-strength
mild steel" per Item 449, "Anchor Bolts". Anchor
bolts that are 1" in diometer or less shall conform
to ASTM A36. Galvanize a minimum of the top end
thread length plus 6" for all anchor bolts unless
otherwise noted. Exposed washers and exposed nuts
shall be galvanized. All galvanizing shall be in
accordance with Item 445, “Galvanizing".

Templates and embedded nuts need not be galvanized.
Lubricate and tighten anchor bolts when erecting the
structure in accordance with Item 449, "Anchor Bolts".

f%g*ﬁuusammmumd’numnMMMm

Traffic Operations Division

TRAFFIC SIGNAL
POLE FOUNDATION

TS-FD-12

©TxDOT August 1995 DN: Ms ‘CK: Jsy ‘DW: MAO/MMF ‘CK:JSY/TEE

REVISIONS CONT |SECT JOB HIGHWAY

5-96
i 6462 78 001 Us82,ETC.

DIST COUNTY SHEET NO.

PAR LAMAR, ETC

20 |




No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Main+\Ium-a.dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:10 PM

DATE:

MATERIALS

9'-6"*1" (10’ Nominal Arm Length) . ASTM A27 Gr.65-35 or A148 Gr.80-50
Pole or Arm Simplex ’
7°-6"t1" (8’ Nominal Arm Length) P A576 Gr.1021 (3, or A36 (Arm only)

0° (+2°,-0°) \0'“2',-0') Arm P ASTM A53 Gr.B, A501, A1008
- jr . — rm Fipes HSLAS-F Gr.50 @), or A1011 HSLAS-F Gr.50 @

= I
S a" |Min. straignt

!
8" w Arm Strut Plates @ |ASTM A36, A572 Gr.50 @), or A588

Strut R % "x 2" Min.— A

N length

/, 2" Max. ‘ length ‘ Misc. ASTM designaotions as noted
2" SCH 40 Pipe Removable plastic or Strut R % "x 2" Min.

2 %" 0.D. galvanized metal caop
/1 /7 2" SCH 40 Pipe
E-I-;u-l— / 2'-0"% Yo" Min. 2 %" 0.D.
6 "x 2" S _gua4m ' " "
. 2'-6"% Y5" Max. Strut R 5 "x 2
Min. /, /) () Min.
7 //

( LA-1
A Ve

Removable plastic or
galvanized metal cap
S xma s s J @Dimensioncl limits are given to show acceptable
2'-3"%£1," Min, variation in design. All of a Fabricator’'s production
3-0% Yyt Mcx.ﬂ @ of a pgr-ricu!or_orm length shall have the same

. dimensions within specified tolerances.

rree
5 -p"t]"

@Any of the materials Iisted for plates may be used
where the drawings do not specify a particular ASTM
designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

@ASTG must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
1 " SCH 40 Pipe 35 ksi, ond elongation in 2 inches of 22 percent.

/ (YA .
1 SCH 40 Pipe
/ Y/ P 1 %" 0.D.

T n
/) 1 %" 0.D. (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

/4 LA-1
Ya

17-6"* %2"
1" -6" *! 2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

Design conforms to 1994 AASHTO Standard
D I RECT ATTACHMENT Specifications for Structural Supports for
. . Highway Signs, Luminagires, and Traffic Signals
€Y Dia. A307 Bolts ] '3'0- A307 Bolts DETA I L and Interim Revisions thereto. Design Wind
2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.
4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. lumingire
washers per clamp washers per clomp having an effective projected area (octual area
times drag coefficient) of 1.6 sq. ft.

Materials and fabrication shall be in

accordance with Item 686, "Traffic Signal Pole
; i Assemblies (Steel)" and with the details,
a i O dimensions, and weld procedures shown

R ——— A1 v sy, O herein. Weld references call for preapproved
LI L weld procedures which the Fabricator must
P S/ I | € %%" Dio. Holes- obtain prior to fabrication. In the absense of
N - 13NC Tapped /o specified Fabricaton tolerances, dimensions
| PP Ya 4" shall be within the tolerances generally

= \é‘g qA\. = Threads ¥e " obtainable in normal fabrication practice.
S e L . QL
1 " . 1 " " . n =
B V2" Dia. x 1Y i Y2" Dia. x 1 Y> N Unless otherwise noted, all parts shall be

A325 Bolt A325 Bolt _ galvanized ofter fabricotion in occordance with
(2 per fitting) (2 per fitting) ‘ Y, — \ J Item 445, "Galvanizing".

S R
+ )
: S

]"il/z"

'_ - 4 K

\
|
|
7z

5" Approx.

Clamp Clamp
R Ya" x 6" R 3g x 7"
A572 GR 50 A36 Field cut

LA-2 LA-2 hole in

Ya A Vs pole ——_ |
CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.?2
(HALF SECTION) (HALF SECTION)

G\

1

5" Appox.

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

Field cut
hole in

pole \

Smooth -1 —
Lip :

Eoch pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shall be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
LA-3 ), € 54" Dia. A307 Bolts shall ship the clamp assembly securely attached

'/ . N . ;
€ %" Dia. A325 Bolts 4 LA-3 % 6 i gglis%& 4c—|<;;)cekcch side || Clamp H POLE S IMPLEX DETA I L to the pole at the location shown on the plans.

2 bolts & 2 lock . .
washers per clamp If clamp assemblies are ordered without
washers per clomp7 UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING poles, the Fabricator shall ship one upper and

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer [
(2 per fitting)

Arm Simplex

NN\ B AN

2" Dia. Approx.

Pole Simplex Pole Simplex

one lower clamp assembly together in a single

= . 5" Approx. package, including all nuts and washers
X \ S N %" required for the clomps and simplex fittings.
:1 ‘ (95 | o - V2" Dia. x 1 /2" —pu Y2" Dia. x 1 '" max 1 %" Dia. Approx.
SN | & - A325 Bolt A325 Bol+
— & T (2 per fitting) (2 per fitting)
HN & N A : = 1ox0s Department of Transportation
.. . o /| M Lip ~ X B o Traffic Operations Division
% oo = 1] Y G = removed — R i g STANDARD ASSEMBLY
Pipe = S Lip
] o removed-—H Izc2>ck Woitjil;'. ) I?c2>ck WO?E:_ , 7] {. DRAW[ NGS FOR LUM I NA l RE
Clomo S N amp per fitting per fitting =
R g’zp" x 5" R %" x 6" Arm Simplex Arm Simplex 0 SUPPORT STRUCTURES
A572 GR 50 A715 GR 50 % 1
LA-2 v J 7 LA-2 Cl:nc])ple Simplex Pole Simplex Yy ARM DETAILS
| - %" | - -
CLAMP ATTACHMENT CLAMP ATTACHMENT LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING L Y6 " LUM A 12
DETAIL NO. 3 DETAIL NO.A4 B ©TXDOT August 1995 DN: LEH [oc oy Jomirm ok tes
(HALF SECTION) (HALF SECTION) 59 REVISIONS CONT_|SECT J08 HIGHWAY
SECTON A-A SECTON B-B ARM SIMPLEX DETAIL = 646278] 001 | US8Z,ETC.
PAR LAMAR,YETC 21 .
129




ess Access

No warronty of any

TxDOT assumes no responsibility for the conver-

0" +1"

sion of this stondard to other formats or for incorrect results or damoges resulting from its use.
30°

The use of this stondard is governed by the "Texas Engineering Practice Act".
NonSP\Main+\mad. dgn

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

PM

Zinc die cast or See Detail F for c
Alum. or Galv. Metal alternate Pole Cap Back plate  compartment Back plate Compartment
Cap with min., of 3 D30 N
set screws %" dia Hook for BV
hanging wire . ’ #
_ Ve 1 .
. " " = 4
+ |/4 %5 " IJAE _ = \</%6 " $7 — /'\,/ 17
- Pole o4 ! =] ! e %
& clom Ehrgéged Haondhole Yax 16 slot ¥ " ¥ - < see Detail J Pol | Pol
- Coup! ing Frome P [l te ! / Round Pole olygonal Pole
Luminaire Arm ~ NPSL @ 74 \\ -
threads ! MD-4 DETAIL J

Tab Ya* dia Vyx %eQD
x ¥ " out
Tob ond

DETAIL A Pole . SECTION X-X slot Ring, %" x 2 /2" ASTM A572 Gr 50

(for pole with luminaire) W M Opening for occelss compar tment shal | Back plate
woqe th inch wi th " " . "
%" dio Hook See Detail G Eﬁengcgggg corcrllgo{'lﬁ-rlngg+ viv-lrcsjgllrf. o« >_E|_ 7o' x A" x 1'-6 %

for hanging wire for Handhole Weld / steel strip M-1020 or sheet A-569
I-{/EII

Zinc die cast
| i

% |

%6 "
— e

See Detail F for

al ternate Pole Cap

6" I.D. Galv. Metal Cap

((f_ of 4"x or Alum. or

Handhole with min. of
3 set screws

9"

1"

23'-6"

3%" dia Hook for Burndy #KC22J12T13, I‘
hanging wire Blaockburn TTC, MD-5 —| _ 12 circuit 600 volt
or approved equal. L1 compression Type HD terminal block
S / Will occept 4-%#8, (2 req’'d)
— %" Dio. — Dig 2-%6 or 1-w4 max
— Bolt or *
: Screw
- Clamp-on arm . p #8-32 —
- = - for ?LSN<‘ See Detail A 1, dia Split lockwasher, mtg. holes | T— Phil. Pon HD. scres, #8-32 x 1"
o K for regular M Bolt = " stainless for optional self-tap Type "F", stainless steel
. . Handhole Frame ! Pole Cap & Nut — 6 circuit (4 req’d)
%"x 2" Min. — .-. Vw terminal | 27"
US> — — Hex._ nut, " - 13NC block
stainless q\- S _f)P
DETAIL B %" dia Hook DETAIL C SECTION Y-Y o u
T —. . - 1/on
Ve (If ILSN applied) (optional) COPPER GROUND [] ﬁzolec L‘%?—r?:rc‘)%%er
vy an See Detail G . (& See Detail G 1 n #10-32 ground connector
L of 4"x 6 for Hondhole Weld L,o0f 4"x for Handhole Weld 450 " Y CONNECTOR mtg. holes, ~
I.D. Handhole 6" I.D. 2o Va" R for luminaire
Threaded Str N Handhole cover Handho ! e Handhole cover " y double fuse 6"
5 1 €aded ap 12g min. 12g min. b= ’*‘ 5" dia block (see
6" x 1" R Mlnﬁ\( %" dia bolt %" dio bol+ ° S — Bar for notes 3 & 4) ol
h - " "
2 \r or screw or screw T --\YI) Q??g'gﬁd e : B 6" hand
'E Handhole Frome - Handhole Frame- Q J-Bol+ Tab and 4 ole opening
( R %" x 2 min R 3¥%" x 2 min ( + attachment slot
N Fixed mount arm for Fixed mount arm for A \_@
© single mast arm single mast arm 4/
N assemblies or first assemblies or first 2" dia
o~ lo orm on dual mast o arm on dual mast Ya threaded ACCESS COMPARTMENT
R /f arm assemblies arm assembl ies coupl ing
N - 2 per
Qt ~ N NOTES:
[———Clomp-on arm for [~ Clamp-on arm for dual mast _—
| ° second arm on duagl I second arm on dugl E g;rgembly 1. The cover shall be one piece formed from ABS plastic, shall be a
v v mast arm assembl ies m m mast arm assemblies v pear| gray color, and shall be suitable for exposure to harsh
g\_ 8\\_? g\_ 8\\ . _? sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
coupling - 2 per coupling - 2 per rainproof seal. Latch screws shall be 1/4-20 stainless flat
D dual mast arm N = dual mast arm socket head screws with tamper proof feature.
assembly assembly
DETA“. D DETAIL E M 2. The pole monufocturer shall provide with each pole a separate kit
S T —————————— . (for 19° pole with no ILSN consisting of: one cover with two latching assemblies, two terminal
- tfor 30 %OIIeLSm'ﬂ] IL)Jmuncure (for 24" pole with ILSN sign Zigngonejon?) vllllJminoire) L strips (Marathon #985GP12CU or approved equal), four #8-32 x
i an sign and no luminaire) 1 4" self tapping type "F" stainless steel pan head screws, and
N o~ R = 3" +1" one ground connector (Blackburn TTC, Burndy KC22J12T13, or
o L= Anchor | Bolt Bolt Base R . B - ~ =\ [Isco SSS-5). The traffic signal contractor shall install the kit
. Bol+t Hole LSIOIh Circle LDIm.T Agé;'g;- items in the field.
® Diometer|Diameter| Leng Diometer| X Do + Ve 9
B /e o0 h‘, 3. The screw hole spacing on the enclosure back plate shall be for
1o 7 3 Y 17" 18" x 1 Yo" 13.4° Bolt Hole i two Marathon #985GP12 terminal strips, one Marathon #385GP06CU
AN Diameter [S] g — terminal strip, ond one Bussmann #BM6032B fuse block.
M| Access . . . . . | . w +12
*'| compartment —+—] 1 2 4 19" |20" x 1 % 13.5 S5 4. Install one Bussmann ®BMG032B, Littelfuse ®L60030M-2C, or
~N N N " o Ferraz-Shawmut #30352 fuse block for poles where Iuminaires are
2" 2 V" 4Y, 21" 22" x 2 13.6° </ > to be instal led.
2 Vu" 2 Yo" 5" 23" [24" x 2 Vy| 13070
Slot . s Texas Department of Transportation
|/4 " or 3g pole |/4 " Length Sgézz-l-men-r I Traffic Operations Division
=\v ¥ " or 7g pole He " BASE PLATE PLAN
S s or ————— TRAFFIC SIGNAL
Base
B pole
N Plare SUPPORT STRUCTURES
MD-3 at 4
_ gg'l'eor 7g (D 85% Min. penetration MAST ARM POLE DETAILS
0 @60'/. Min. penetration
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DATE:

100% pemetration within MA-D- ] 2

6" of circumferential
base welds.

Ye "
Y6 "

See Detail H
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No warranty of any

TxDOT assumes no responsibility for the conver-

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

The use of this staondard is governed by the "Texas Engineering Practice Act".
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kind is made by TxDOT for any purpose whatsoever.
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DATE:

ARM SIZE CONN ARM SIZE CONN MC-2
D, + A B C D E g?g D, + A B C D E B?E % , MATERIALS
in. in. [in.]in. [in. [in. [in. | in. in in in.| in.| in.| in. [ in. | in %"
: : : : : : > = ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
65 | 179 [ 120 [0 |6 %] 1 70 | 7o [ [ n |8 [8 [y |1 Y r 1% R e onay T thatrs@ A1011 HSLAS Gri50 Class 2, A572 Gr.50 '
7.5 | 179 [ 13 ]9 1o]l6 [1%]| 1 7.5 | s [ s AR ShE or A1011 SS 6r.50 (2)
8o | 179 [1al w07 |2 [1Y 8.0 | 79 [ |1 [8 |8 |2 [V / \7/‘4
9.0 | 179 [ 16 | 11 | 138 | 2 |1 % 9.0 | .179 | 13 | 13 | 10 | 10| 2 |1 3 Plates W ASTM A36, AS588, or A572 Gr.50
9.5 79 [ 17 ] 12 ] 14| 9 2 |1V 10.0 179 | 13 [ 13 ] 10 ] 10 2 |1V > § Connection Bolts | ASTM A325 or A449, except where noted
9.5 . 239 18 12 15 9 2 1 Ya 9.5 .239 13 13 10 10 2 1 Ya = g Pin Bolts ASTM A325
10.0 .239 |18 |12 ] 15| 9 2 |1V s 10.0 239 | 1afa]l | 2 [V SN
; . ASTM A N A501
1051 .239 | 18131151103 [1% .o .23 |14l afnn |3t 3 o Pipe® A?O"OAB angg-E'créso: A1011 HSLAS-F Gr.50
11.0 2239 18 [ 13115 ] 10 3 11 11.5 .239 | 14| 14| 11 11 A Yy
- ¥ . Ivani teel tainl teel
NN TS : < Miso. Horowore | G2y 1zed Steel of stainiess stee
oIS Hex KL e S DETAIL A
" _ I . 4
JMC-1 L e |/4"gf3é 7 x/‘:/’\V || |- %" Cussets R ® ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
Yaor3g/%e /a" Qussets 16 > /4 N\, (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
% See "Detail A" Sés shal |l not have less elongation than the grade indicated.
° 7 (Opti #1)
o a |582 7 B % 7+ Option DETA“. B/s @ ASTM A1011 SS Gr.50 material shall also have a minimum
@ T % elongation of 18 percent in 8 inches or 23 percent in 2 inches.
iiiii |7 See "Detail B” Material thickness in excess of those stipulated under A1011 SS
€ Conn. Boits ¢ B4 (Option #2) will be acceptable providing the moterial meets all other
4 1_01_&” with Arm MC-3 ¢ conn. Bolts € Arm—’ %.. Gusset B %s " Clamp B A1011 SS requirements aond the requirements of this item.
1 flat & 1 MC-2 X (4 total with -
lock washer a ‘ ‘ /a 1 flat & 1 lock ‘ /7—‘7—<MC—2 o0 Y Flonge R
each) — \'g ! washer each) —— = %s gl g Yoo "
| ® 4_4'_7
- | 2 Y2" dia hole 2 2
‘ ﬁin plate 1t ': t
‘ ‘ 6| ©
=< o “ A 7 G - 1 < 7 St
4 ‘ [
1= y — 11 ®
T N ! ° . . L ! — 2 4" dia hole ) —4 o
= [~—4" dia hole inpole & plate Iyl %, 1 = Min. 85%
in pole e ben holes 4 NS : Penetration
N w eburr holes an ] : _ except
€ Pole— o @ Deburr holes and € Pole — 2= offset as shown Arm ; Arm "Clor':p-on
offset gs shown for drainage Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM

FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 ARM BASE WELD DETAILS GENERAL NOTES:

Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 Y5" wide vertical slotted hole shall be
cut in the front clomp plate to facilitate drainage during

6 78 910111213141516
2223242526272829303132
3839404142434445464748

54555657585960616263

ARM SIZE A r CONN. BOLTS|PIN BOLTS| ARM SIZE A F T CONN. BO|__TS PIN BOL.TS ARM SIZE A F CONN. BOI:TS PIN BOL.TS galvanizing. The slot shall be centered behind the arm and shall
b, * No. [ Dio |No.| Dia Dy + No. | Dia |No.| Dia Dy + No. | Dia | No.| Dia be no longer than the arm diameter minus 1"
in. in. in.|in. | ea. | in. [ea.] in. in. in. ine|in.| in.| ea. | in. |ea.] in. in. in. in.|in.] ea. | in. [ea.]| in.
6.5 .179 12 6 4 1 2 | % 7.0 .179 12 6 Ya 4 Ya 2 | % 6.5 179 12 6 4 1 2 5 Fixed mount details are used for single mast arm assemblies
7.5 179 2| 8 2 ! 2 [ % 7.5 179 | 14 8 Y, 2 Y | 2 | % 7.5 179 14| s 2 1 2 | % and for the first arm on dual mast arm assemblies.
8.0 | .179 | 14| 8 | 4 vl % 8.0 | .179 | 14 8 | % | 4 Va |l 2| % 8.0 | .179 14| 8 4 1 | 2] % Where duplicate parts occur on a detail, welds shown for one
9.0 .179 16| 10 4 1 2 | % 9.0 179 16 10 ) 4 1 2| % 9.0 179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
9.5 .179 18 [ 12 4 1l 3] % 10.0 .179 | 18 10 VA 4 1 2 | % 9.5 .179 18 12| 6 1 31 % . ; . _
9.5 | .230 | 18|12 | 4 | 1l 3| % 9.5 | .239 |18 |10 | 1 | 6 | 1+ | 3] % 9.5 | .239 | 18| 12| & | 1 | 3| % undz;”dgg;; ore reguired fo prevent rotation of clamp-on arms
10.0 . 239 18| 12 4 1 vl 3] % 10.0 .239 [ 18 [ 10 1 6 1 3] % 10.0 . 239 18| 12| 6 1 3| %
», Gap, = 2T max. NOTE:
= Gop, 1" Max g 2" Pin bolts shall be A325 with threads excluded
. T = 1/ m : h h
Dia as ) x 2" Typ . — 4“ T MC-2 '/" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥" dia pipe
required 2 2" Dia Dia as " ﬁ Ve e shall have 3" dia holes for a Yg" dia galvanized
drainage hole required BB _—R=T /2" dia 2" dia drainage hole cotter pin. Back clamp plate shall be furnished with
4 drainage hole a ¥4" dia hole for each pin bolt. An ' " dia hole
1 " Dia == . e 1 Y%5" Dia for each pin bolt shall be field drilled through
threaded 12" Dia J threaded the pole after arm orientations have been
¢ Pin bolt, J' i coupling Yo =/ \ threaded . i+ coupling approved by the Engineer.
pipe and hole B 1 : ’ﬂ_ coupling ¢ Pin bolt J ( ¢
¥" Dia Sch 80 ¢ Arm Q.FIH bolt, 7, ) & pipé & g0|é f
Pipe (Typ) pipe & hole iz *j
Typ ¥)" dia Ya" dia —€¢ Arm
(Typ) Min. 85% Sch 80 Pipe —€ Arm Sch 80 Pipe
R (YA [ Penetration H
| 3ra Pin ‘ é%rif-:-‘r;h%t R 3rd bolt Grade 50 R Min. 85% 3rd bolt Grade 50 Required '
«| bolt where ‘ ‘ ‘ where Penetration Ivgfe’:[j?re o Texas Depariment of Transporiation
required—~ ‘ Yo x Va required Voo I Traffic Operations Division
e s | L4 Ll exv 4 STANDARD ASSEMBLY
q . LY o ? I \Xﬂjz—-g & i FOR TRAFFIC SIGNAL
< s k (7} ~ . . 4 : =
: ~ : : : o
i g J “Hl 3 s 4o SUPPORT STRUCTURES
co ‘ i < [ [ == g '{“
= A * Il & 8 . MAST ARM CONNECTIONS
N T thick 4 B e e IO \ y -/
| %" Dia ~ Connection bolt with v i : , Al ) MA-C-12
~| Ppin boits heavy hex nut, : B /a I ¥%" gusset R
(Typ) F'*q- Pole 2 flat washers N : Connection Bolt with C?nnec+i°n Bolt (©TxDOT August 1995 DN: Ms ‘cx: Jsy ‘DW: MVF ‘cx: Jsy
Yo" thick and 2 lock washers. ~ hex nut, 2 flaot washers Pin Bolt : with hex nut, 2 ETTsTon
sfrop E . FQ & 2 IOCK wOSherS Fq’- Pole f|o+ wosher-s & 5-96 CONT |SECT JOB HIGHWAY
Pin Bolt Pole 2 lock washers 50 6462| 78 001 us82,ETC.
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3
PAR LAMAR, ETC 23
TZ26R




No warronty of any

TxDOT assumes no responsibility for the conver-
sion of this staondard to other formats or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

TABLE OF DIMENSIONS

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

ILSN ARM SIZE CONN. BOLTS [PIN BOLTS
A F T <
. . No. Dia No. Dia
3 in. dia in.[in.[ ea. | in. Jea. | in.
Scheqple
40 Pipe 10| 4 4 Va 2 %
X
o
€ Gap_=_1 /2" mox. 8"
N Gap <lI" Max i\v - 3"> - - .
Dia as <& = | ) Dia as o MC-2 Y2" U-Strap, Grade 50
required - V2" Dia _required — B/ v /" dia drainage hole Y," dio drainage hole

drainage hole

%" Dia threaded
coupling for

%" Dia threaded

A ¥" Dia threaded
coupling for

coupling for

SN
=V

Eip2|2ngogg1e4;]*: conduit connector ¢ pin bolt i:J- i conduit connector ¢ pin bolt conduit connector
i % ipe hol
¥" Dia Sch 80 € Arm pipe & hole & pipe hole
Pipe (Typ) ¥ DI o € Arm
4 IGP' ¥%" Dia .
TP Sen 80 Pipe Sch 80 Pipe Dia as required
L ;'4" 4 3/5.. R
Grade 50 Grade 50
SECTION A-A SECTION B-B SECTION C-C
Min. 85%
. . Min. 85%
: Yo" thick Penetration .
< stiffener B ] Penetration
NV X MC-4
A = o I/ 1
| = v Y6 x V/a
A A '

_?

_ﬂ;) I : ¥ r@ ILSN Arm SN
q\—<= “ IR e e —fr's) < N
~ et b ) ~

] [ g I —
1 I I E—
s bia v SR s .
& 78 Ui S Connection bolt with [}
2 pin bolts A\ heavy hex nut, . ) Connection Bolt with A %" gusset B
(Typ) —¢ Pole 2 flat washers Pin Bolt hex nut, 2 flat washers Pin Bol+t
" +hick and 2 lock washers. & 2 lock washers 'n bo Connection Bolt with
strap R hex nut, 2 flat washers

r‘i@ Pole Fq;_ Pole & 2 lock washers
ILSN CLAMP-ON DETAIL 1 ILSN CLAMP-ON DETAIL 2 ILSN CLAMP-ON DETAIL 3

GENERAL NOTES:

Clamp-on details shall be used for ILSN support
arm gssemblies. A 1!," inch diometer hole shall be - =
cut in the front clamp plate for wiring access. A
matched hole shall be field drilled through the pole
to provide wire access after arm is oriented.
Deburr both holes.

Where duplicate parts occur on o detail, welds jl«——Claomp R
shown for one part shall aopply to all similar
parts on the details. . g
. . . Texas Department of Transportation
Pin bolts are required to prevent rotation of A L Min. 85% Traffic Operations Division

clamp-on arms under design wind forces. Zig:;;qﬂon S{r - STANDARD ASSEMBLY
NOTE: e R e FOR TRAFFIC SIGNAL
Pin bolts shall be A325 with threads excluded Coupling SUPPORT STRUCTURES

fr:oT|+:e sh;orl‘l 3!onﬁ.l Pir; bolt ﬁndZ’.‘ dicll pipe .
Sotter pin. Back ¢lamp Blate shalll be furnished with CLAMP-ON ARM ILSN ARM COUPLING DETAIL MAST-ARM CONNECTIONS

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

for each pin bolt shall be field drilled through MA_C ( lLSN) - I 2

the pole after arm orientations have been
opprgved by the Enginéer. I v ARM BASE WELD DETA“.S ‘ ‘ ‘
C)TxDOT August 1995 DN: MS CK: JSY DW: MMF CK: JSY
5-%6 REVISIONS CONT |SECT JOB HIGHWAY
1-12 646278 001 us82,ETC.
DIST COUNTY SHEET NO.
PAR LAMAR, ETC 24
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No warranty of any
ility for the conversion
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The use of this stondard is governed by the "Texas Engineering Practice Act".
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DISCLAIMER:
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DATE
FILE

GENERAL NOTES FOR ALL ELECTRICAL WORK

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

2. Provide new ond unused moterials. Ensure that all moterials aond instal lations comply with
the applicable articles of the National Electrical Code (NEC), TxDOT standards and
specifications, National Electrical Manufacturers Association (NEMA), and are listed by
Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) Iisted devices will not be considered an 9.
acceptable equal to o NEMA Iisted device. Acceptable devices may have both a NEMA and IEC
listing. Faulty fabrication or poor workmanship in any material, equipment, or installation
is justification for rejection. Replace or reinstall rejected material or equipment at no
additional cost to the Department.

3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless
steel when plans specify galvanized, provided the bolt size is!,; in. or less in diameter.

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

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

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

CONDUIT
A. MATERIALS 2.

1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Staondard Specifications
For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3.
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies."
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC)
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is
called for on polyvinyl chloride (PVC) systems.

2. Provide golvonized steel RMC for oll exposed conduits, unless otherwise shown on the plans. 5.
Properly bond all metal conduits.

3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in
the following table, which applies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6.
not applicable to the table, size junction boxes in accordance with NEC.

1.
AWG 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4" 8
#2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4"
#4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4"
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
%8 8" x 8" x 4" 8" x 8" x 4" 8" x 8" x 4" 9.
. . . . 10.
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries are on the some side. Mechanically secure all junction boxes with 11.
an internal volume greater than 100 cu. inches.
12.
5. Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13.
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically required by the plan sheets. When EMT is called for, provide
junction boxes made from galvaonized steel sheeting, |isted and approved for outdoor
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14.

in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet
the some requirements for junction boxes used with RMC systems.

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

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

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal

conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by

the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size

and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
foundat ions.

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

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

the service riser conduit.

CONSTRUCTION METHODS

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

Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
on ED(2)}. Install conduit support within 3 ft. of all enclosures and conduit terminations.

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

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

When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
material unless otherwise noted on the plons. When plocing conduit in the sub-base of

new roadways, backfill all trenches with cement-stabilized base as per requirements of
Items 110 "Excaovation", 400 "Excavation and Bockfill for Structures", 401 "Flowable
Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."

Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.

During construction, temporarily cap or plug open ends of all conduit ond raceways immediately
after installation to prevent entry of dirt, debris and animals. Temporary caps constructed of
durable duct tape are allowed. Tightly fix the tape to the conduit opening. Clean out the
conduit and prove it clear in accordance with Item 618 prior to installing any conductors.

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

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

Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,

or equipment grounding conductor. Ensure all bonding jumpers are the same size aos the equipment

grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not
required, if the duct extends the full length through the casing.

At all electrical services, install a 6 AWG solid copper grounding electrode conductor.

Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
from the bottom of the box. See the ground box detail on sheet ED(4).

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

File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
cut ends of all mounting strut ond RMC (threaded or non-threaded) with zinc rich paint (94% or
more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material
as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
paint as an alternative for materials required to be galvanized.
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CONDUIT HANGING DETAIL

CONDUIT MOUNTING CHANNEL

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

"SPAN" "W ox "H" T
less than 2* 1 %" x 1 B 12 Ga.
2'-0" to 2'-6" 1 %" x 1 %" 12 Ga.
>2°-6" t0 3'-0" |1 %" x 2 Yg" | 12 Ga.

Channels with round or short slotted hole

patterns are al lowed,

if the load carrying

capacity is not reduced by more than 15%.

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT
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HANGER ASSEMBLY DETAIL

//~'Bridge Deck

Hex Nut, Split Lock
Washer & Flat Washer

Hex Nut
Threaded Coupler Nut

Hex Nut
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Washer & Square or
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Ye———Stainless steel
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/a" dia. anchor.
For conduits 1 ',"
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K indorf,
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depth 1" min.,
1 2" max.

CONDUIT MOUNTING OPTIONS

Attachment to concrete surfaces
See ED(1)B. 2
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TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL

EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT

1.

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

Unless otherwise approved by the Engineer: do not use adhesive anchors;
do not use expansion anchors that are not included in the ICC-ES approval
list; and do not use expansion anchors that are only approved for use in
uncracked concrete.

Use anchors manufactured with stainless steel expansion wedges. Anchors
manufactured with carbon steel expansion wedges are not al lowed. Anchor
bodies can be either zinc-plated carbon steel or stainless steel. For
application in marine environment, both the anchor body ond expansion
wedge shall be stainless steel.

Install anchors as shown on the plans and in accordance with the anchor
monufocturer’s published installation instructions. Arrange a field
demonstration test to evaluate the procedures and tocls. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure.

Prior to hole drilling, use rebar locator to ensure clearing of existing

deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (hef), as shown. Increase (Nef)as needed to ensure sufficient
thread length for proper torqueing and tightening of anchors.

Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete
breaokout, and concrete pul lout strengths as determined by ACI 318 Appendix D)
at the required minimum embedment depth (Pef). No lateral loads shall be
introduced after conduit installation.

‘;§§§‘7® Traffic
= Operations
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. nductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest condusTors Witk Heat Hot mel+ “C" clamp
under "Roadway I!lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink adhes | ve type conmector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape yP
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 4\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to '/
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jaocket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot mel+t
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : tubing by
around both circuit conductors at each aoccessible location. Provide tags with the splices are more than 10 ft. above grade vertically and more than 5 ft. overlap 8" to '/a"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft+. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal bet Heat
per form conductor pull test. If a conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide e°d ﬁ;‘ ‘”ee”.,m Shr ink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Lorger diometer or |onger ﬁO? U°|$r5dx' A Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +° meT a +esnve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d ng* :nd +ape Split bolt
L. N . A specific locations including electrical service, see individual plan sheets. ft b_p b
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in or, Tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . .. . . . . . .
1. Furnish auxiliary ground rods for |ightning protection ond install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . W it I+ !”CFGGS?
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. rap 5$ ! ?$h insulation
may not shrink sufficiently to provide a watertight seal around the individual . . . go$necl$r wg . diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of +° mi od+esive hot melt
insulation using hot mel+ adhesive tape to provide a watertight seal between the rod. h°p$ g ?rﬁ ?c 2" Min - adhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . eat shrink Trom . 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap posT end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to '/a"
5. Route all conductors as short and straight as possible for connection to
4. Size ond install gel-filled insulating splice covers according to |73U*”‘gg gro$e$+ion_grgundfrodih When Odbegd is required, ensure a minimum
. PFi i i i i radius bend of four inches for these conductors.
manufacturer’s specifications when used in place of heat shrink tubing. SPL ICE OPTION 2
5. Wire nuts with factory opplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler 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 an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged. Snap- | ock,
See through .
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. I . Division
Texas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

9. Do not repair damaoged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods. Set Screw/Lug

for making
connections
L Al [ Al

10. Do not terminate more than one conductor under a single connector, unless the
connector is raoted for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed.

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

11. Install breakaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Follow manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque
threaded connections. Proper terminations are critical to the safe operation of

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn oN: TxDOT Mnrmebm TXDOT |ck: TxDOT

around the conductor to ensure waterproof connection. Only one conductor may enter ©Tx00T  October 2014 cont lseer o8 HTohwAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 VIsTonS 5462178 ool 0S8z ETC

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors L is1'ed Screw T ! .
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No. 3
Reinforcing gg.i méorcing Ground 10" GROUND BOXES

No warranty of any

TxDOT assumes no responsibility for the conversion

steel e box YD)
___ _I_ ¢ Closs A Aj\\ P A. MATERIALS
f 10" (typ) \ $°R°re*e A?rog) 4 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require % Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
| 10" . G Depth of box Item 624 "Ground Boxes. "
| A Grounding S5
| (typ) bushing for 7). . . .
L | RMC. Bell end} - 3 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
el i @) (IZHZZ 1 1= fitting for S " the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
i g 9" Aggregate . A
' PVC (4) Fill (3) and Electrical Supplies," Item 624.
|
| : Ground [ 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! | Conduit or / 4, Provide larger ground boxes in accordance with I[tem 624 and as shown in the plans.
[ " M duct cable
_ - - - — — ;2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
¢ and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
- least 9 inches deep, prior to setting the ground box. Install ground box on top of
L v SECTION A A
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

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

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings aond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o metal cover, bond the cover to the
equipment grounding conductor with a 3 ft+. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiary to various bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS bolt with - — ~ " p— Traffic
= Operations
for head . Division
DIMENSIONS (INCHES) L _ _ I Texas Department of Transportation Standard
TYPE : J K P i i
H I J K L M N P M i ‘ I
I
A, B&E 23! 23 |13 13! 97 5Ys | 13 2
' /s Ya| 1372 | 0% s 1k For cover logo R =S ELECTRICAL DETAILS
C&D ! 30! 17! 17! 13! 6 13 ond labeling
30 Y /4 Y2 /4 /4 Ya Va 2 geq“éagmﬂ’;?b GROUND BOXES
ee
PLAN VIEW END SIDE

ED(4)-14

GROUND Box COVER FILE: ed4-14.dgn oN: - TxDOT ‘CK:TXDOT‘DW: TxDOT |ck: TXDOT
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL SERVICES NOTES

1.Provide new moterials. Ensure installation and materials comply with the applicable A T RANCH R T BREAKER
provisions of the National Electrical Code (NEC) ond National Electrical Manufacturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Association (NEMA) standards. Ensure material is Underwriters Loboratories (UL) |isted. 1.Provide threaded hub for all conduit entries into the top of enclosure. 1.Field drill flange-mounted remote operator haondle if needed, to

Provide and install electrical service conduits, conductors, disconnects, contactors,
circuit breagker paonels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,

ensure hondle is lockable in both the "On" ond "Off" positions.
2.Type galvanized steel (GS) enclosures may be used for Type C ponelboards

S A L Lo . . . . > aond for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer larger than 50 KVA,
or installation is justification for rejection. Where manufacturers provide warranties photocell or Iighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
ond guarontees as o customary trode practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084. breaker ‘s ampere interrupting capacity (AIC) rating and provide

' mentation from the electri tilit rovider to the Engineer.
2.Provide electrical services in accordance with Electrical Details standard sheets, doev e ° Frrie urTiy provid >

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the 4,Provide pedestal service (PS) enclosures in accordance with ED(9) and
Standard Specifications. Provide electrical service types A, C, and D, as listed DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide an AL enclosure

Il1lumination aoand Electrical Supplies,” Item 628. Provide other service types as ' b
detailed on the plans.

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,
and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
not paint stainless steel. ! ! ! ’ PHOTOELECTRIC CONTROL

1.Provide photocell as listed on the MPL. Move, adjust, or shield the
photocel | from straoy or ambient night time 1ight to ensure proper
operation. Mount photocell facing north when practical. Mount top
of pole photocel Is as shown on Top Mounted Photocel | Detail.

3.Provide all work, materials, services, ond ony incidentals needed to install a
complete electrical service as specified in the plans.

4,Coordinate with the Engineer and the utility provider for metering and compliance

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location x ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit| /' .
work as approved. ID Number *%Size No. /Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps Amps
5. The enclosure manufocturer 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" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40 25
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20 5
enclosures. Master Lock #2195 keys and locks become property of the State. nderpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. Flashing Beacon 2 1P/20 4
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . L. photocel |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. recep o$ e O Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photoce channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6{{: Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser y olum|?$: outlet 6" to 8" meosured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box wi cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or 18
Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yp" RM to 20 feet obove
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ onduit, bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; - td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits O provide /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS)= No safety Switch Ahead of cell and pole.
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) P TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= &nsn?edSeFV|ce/Enclosure Lpg;oééxcogdgég+5;;g?mﬂgx;gggi2gfee*
ounte .
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufocturers will prepare ond submit a schemaotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment ond TP= Timber pole
branch circuits supplied by that service. Ths laminated plan $hee+s are to be placed SP= Steel pole
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to "
8!, in. x 11 in. before laminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= 20|e by O*QGTS or paid
or separately
14.When providing an "Off The Shelf" Type D or Type T service, provide lominaoted plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plon sheets to 8!, in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. — ED (5) - ] 4
. . . 0= Overhead Service Feed
15.D0 not install conduit in the bock wall of a service enclosure where it would from Utility FILE: ed5-14.dgn ON: TxDOT hmTwOTbm TXDOT  |ck: TXDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxDOT October 2014 CONT |secT 108 HIGHWAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. from Utllity 1 REVISIONS 6462 78 001 US82. ETC
Grounding bushings are not required when the end of the metal conduit is fitted ’ .
with @ conduit sealing hub or threaded boss, such as a meter base hub. pIsT COUNTY %;2;&
PAR LAMAR, ETC
T1E




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

White insulation or

No warranty of any

color code 6" length
of neutral conductors’
insulation with white

TxDOT assumes no responsibility for the conversion

tape where conductor
- (:) exits the weatherhead.

/ _/
. Two Photocell viewing
‘ windqws not shown but
required when photocel |
is listed as enclosure
mounted. Windows not

required when photocel |
a (:) is listed as pole top
) mounted.

Do not bond

R

«—2ZZ

Grounding Typical Branch
Circuits

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

SCHEMATIC TYPE A
THREE WIRE

with red tape where
conductor exEif/jbg///////////’/”///(
weatherhead.

this bus to
J, J the enclosure =

Grounding
Electrode

SCHEMATIC TYPE C
THREE WIRE

G =
Grounding
L l l v l Electrode
Typical Typical
120 Vol+t 240 Vol t

Branch Circuit Lumingire
Branch Circuit

SCHEMATIC TYPE D -

120/240 VOLTS - THREE WIRE

120 / 240 Volt
Branch Circuit

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Main Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure

WIRING LEGEND

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

Photo Electric Control (enclosure-
mounted shown)

Power Wiring

Lighting Contactor

Control Wiring

Power Distribution Terminal Blocks

Neutral Conductor

Neutral Bus

Equipment grounding conductor-always
required

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

DATE:
FILE:

Load Center

Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2

conductors’ insulation

with red taope where

conductor exiiE,iggl’ﬂﬂ“//,f~«'”’”“"
weatherhead.

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

G N = G N
Grounding
l l Elec+rodel l
v L 2
Typical Typical
120 Vol t 120 /7 240 Vol+t
Branch Circuit Branch Circuit

SCHEMATIC TYPE T
120/240 VOLTS - THREE WIRE

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

‘;§§§‘7® Traffic
= Operations
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14. dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
©TxDOT October 2014 CONT | SECT JoB HIGHWAY
REVISIONS 6462|78 001 Us82, ETC.
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\MB}H134BPrd, tpyother formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:17 PM

DATE:

. . . V] 1 "
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of Y2 . 2 Yy TYP.
. e . w : therhead radius
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6 4" (typ.) grade. Circumtances I yearhernea R
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neutral TR 1 may require the Ll IE’ Ee 2 T° 6",
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service | | Yp_'rﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller M b$ °‘”| e Top :
members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough
with zinc-rich paint before installing. conductor exits check with utility edges shall
weatherhead. before installing. White insulation be ground
2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the . . or color code 6" smooth
service drop to the pole in conformance with the electric utility provider’s specifications Red fnsulation s of neutral
: or color code 6" Point of oo tor” .
. . . . . . . length of Line 1 attachment conductor’'s Drain hole
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of service drop insulation with for galv.
bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +o be below white tape where 2 - places ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. I
3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where ! . weatherhead. Yo
and install leveling nuts for all anchor bolts. conductor exits Condl_.ll'l' sgppor'r i Yo " 16
spacing, 3'max 1 Red insulation
R th therhead.
4,Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Coﬁdxg;?ore;l(oegg from the ends, or color code 6"
I isted mechanical connectors rated for embedment in concrete. See Inset B. Tength. 12° mi ond 5° in between length of Line 1 POLE TOP PLATE
1ngma;< min., L __service unless otherwise or Line 2
5.Furnish ond install rigid metallic ells in all steel pole and steel frame foundations for all o 1 Enclosure ¢called for by fthe conductor’s _
conduits entering the service from underground. I utility. ] [° insulation with 24" Diameter et
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety / Service 1 conductor exits
unobstructed concrete cover. Switch iy _~Channe Enc losure the weatherhead. Condui+
. ~ K bracket or Conductor slack ondui
7.Drill aond tap steel poles and frames for /2 in. X 13 UNC tank ground fitting. For steel pole service = 1 other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - M approved by ° 18" max.
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B .J the Engineer. Inset A 1 [
conductor. Ensure electrical service grounding electrode conductor is as short and straight os possible & s (Kindorf, ';:T Meter - =\
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, Vs
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v J equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X IR . Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For TR 1Y Wﬁ» o< na _ —
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC 2 TR —y= 2 J ‘YW’”"
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install class "¢ [y i ?‘ﬁ o€ </></>\</>\v<f/\\§/§< A
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC  concrete — s ~ [Lrme PVC -y N R Lo . BASE PLATE DETAIL
is fitted into a sealing hub or threaded boss. LT . ﬁ ' P 24" dia. X 60#
o . ) . o AR 41— 24 Dia. x 60" PVC RMC | foundarion doms
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to Bl |T|>|‘ depth foundation ! reinforcing bars R 3 ~
a tapped hole. T 4-8#5 reinforcing AR YL orjd #2 spiral at 6 e i
bars and #2 spiral T pitch (typ.) i E Y6 "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch RS Yo =———— Z
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vg™
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. =T~ €e Nore
. ) | i Drill, +op, and thread E SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically state Yo" X 13 UNC. Install | =
elsewhere or directed by the Engineer. tank ground fitting, ‘ LT = N A00" _
. i I |
| | comee? elecirico o ) (& o so00 ()
| | electrode conductor. | ) } . . \ ~
: M o7 See Note 7. | H 5" thick " expansion :
72 o— _— . y concrete joint material ©
above — - Rebar pad (class C <
grade Center of meter i Anchor concrete and el
max. SAFETY socket 60" typical Bol+t 6" X 6" #6
SWITCH = above grade. b wire mesh)—
METER (Verify with utility) el
o - FRONT VIEW
T Dimension varies
-y Threaded INSET A INSE B install only as ’
Al | 3 boss . wide as required
| Varies Service to accommodate
RMC Steel post I i ) Enclosure equipment
~ Safety
SERVICE ch | strut || | L switch °
L
_{|[ENCLOSURE gnnel SIrd ] m ] (when gl ¢ TOP VIEW
- o for mounting required) — sk
equipment. || =
Number of struts — SERVICE _ Inset A £ A, SERVICE SUPPORT TY SF (O) & SF (uU)
as needed to METER . 3 g —
/ secgrelmioun-r — - ENCLOSURE":, a mox. 8™ e
— equipmen — - + o L] 7 %@ raffic
B ; Inset A ; Inset B +|15  3/4" dia. 015%?51;1:’1,15
T || _k >ﬁ :% 2" 3 i d I Texas Department of Transportation Standard
" L= 4—$4—F 4+ l®
20 M Inset B 1 Su_p - . L 8
min 5n RS 2 I%-I o|Z
| A N N
e L L : b nser 4 ey ELECTRICAL DETAILS
A S /P [ I I S N b N RS .
Ty M o L R R mere [k SERVICE SUPPORT
) urrlirty kL LT
Inset B 104y 1slg 247 gio. x 48" o ) v aas RMC PVC Ao TYPES SF & SP
NANE T R lo o/ l& |11 Lifi| foundation L L4 12=4 gug._ x Ze#sdep-rh 4
e Db e liiad  4-85 reinforcing - oundation 4-
bars and %2 spiral reén:grmqg ?ors nggﬁh ED ( 7) =1 4
"ot an spira
WITH SAFETY SWITCH at 6" piteh (typ.) WITHOUT SAFETY SWITCH (typ. ) 02'6.. pitch FILe: od7-14. dgn o TXDOT_[ex: TxDOT [owe TxDOT_Jex: Tx00T
FRONT vIEw WITH SAFETY SWITCH HOOKED ANCHOR DETAIL © TxDOT OiZS?SIZNiOM GC:NGjZ 57EC8T (;E()JBI US;IZGHWEYTC
y .
SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE bist conrr sHEET vo.
PAR L AMAR, ETC 31
716




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
\CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\HB}H134&agard, tiyether formats or for incorrect results or damages resulting from its use.
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DATE
FILE

TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of
. . . . neutral conductor’s
2. Include an equipment grounding conductor in all conduits throughout insulation with white
the electrical system. Bond all exposed metal parts to the grounding tape where conductor
conductor. exits weatherhead.
—0
3. Provide roadway lumingires, when required, in aoccordance with the Red insulation or
material and construction sections of Item 610, "Roadway IIlumination color code 6" length
Assemblies, " except for performonce testing of luminaires. Test of Line 1 or Line 2
instal led roadway luminaires for proper operation as o part of the conductor’s insulation
associated traffic signal system test. (1] with red taope where
. . . . Service conductor exits the
4. If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. (§ Lice slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or H-H
6 AWG stranded copper conductors. Use |isted mechanical connectors 1207240 Vol+t
roted for embedment in concrete. See TXDOT standard TS-FD for further L 3 Wire
details.

6. Drill ond tap signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 0 ‘J=ﬂ

bottom of the enclosure for the service grounding electrode conductor. — ——

Connect the electrical service grounding electrode conductor to the tank --————___________———____——————-—-* =

ground fitting. Ensure electrical service grounding electrode conductor T

is as short and straight as possible from the enclosure to the tank

ground fitting. See Inset A detail for further information. Size service it
entrance conduit and branch circuit conduit as shown in the plans.

[

7. Mount electrical service enclosure and meter to signal pole with stainless
steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bonds using two-bolt brackets. Install brockets near top ond bottom of

each enclosure. Install properly sized stainless steel washers on each bolt 3",,‘ I)(I'IJODN(?ndI *h:elold
in the enclosure. Band or drill and tap properly sized stand-off straps to 2 UNC. Insta
signal pole for attaching conduit. @«* Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor
To prevent electronics damage, do mot conduct insulation resistance tests l«— Service See Note 6
on traffic signal cables after termination. Enclosure a
~
See Note 7 See layout
9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
to the signal installation. — signal pole
typeg —M
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
or threoded boss such as meter hub. Install a grounding bushing on all metal — See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A d number of required
seal conduit ends. . conduits, and grounding
ggsgérﬁ; requirements (see side Ground )
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the P view) box
s . . T . " End Fitting
minimum burial depth for conduit placed under a roadway is 24". =
1T
A < GGG LG, LY LY L R E S N N7 SR NN ) RS
Sohelib See Note 11 Ground box s R
N > . . R X N
§\</Z .“A ?\\\Z (see side view) %«/\%\/\\\/ ;/\\
,\\/ b B I 1
I o 4 0
= A LIRRE
SO0, .
NS Conduits (See See TS-FD staondard
- layout sheet sheet for foundation
_ SIGNAL POLE WITH SERVICE for details) and conduit detqails—»
— Type T electrical service mounted
f— on signal pole shown as an example.
—_— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
— and electrical service data chart for
— additional details. FRONT VIEW
=t oratio
= Oge;rg{lons
. ivision
I — I Texas Department of Transportation Standard
SRR T AV i i i i i i i i S L,
SEH, 8 R NN R S . SRR SIS
R A AR A B RTEESIARRRRRRRY
SN CLRRA
N bRy ELECTRIC DETAILS
e LECTRICAL TAIL
K IR
RERK0 B LIS See TS-CF standard for
MAAN ke L . .
@@@Qg\/\\@\jﬁ@j‘@f@ conduit and grounding TYP I CAL TRAFF l C S l GNAL

A TR R requirements. See |ayout
SIGNSII-DEO'\;IIEVCI)LLE sheets for ground box SYSTEM DETA I LS

locations and any additional
ED(8)-14

conduits that are required.

FILE: edB-14.dgn o TxDOT [cks TxDOT [oms TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

PEDESTAL SERVICE NOTES | 16 |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers Iist (MPL) on the Department’'s web site under (:)
"Roadway [1lumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal details prior to
installing the electrical pedestal service. Submit any changes required by the
utility company prior to manufacturing the pedestal enclosure.

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

min.
o

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

48"
]

4. Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement [———— EqQuipment Mounting

for Concrete.” 1\ EE 47‘ ,447 Eﬂ l\ Studs (as required)
5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE ::I ,::j;} \RR(:)

mounting pedestal enclosure to foundation. Anchor location to match mounting holes in I — —

each corner of enclosure. Secure each of the four corners of the pedestal enclosure to H\\\\\\\1:) | _ — Equipment Mounting

the anchors in the foundation with a', in. galvanized or stainless steel machine thread * :F;F :F;f 6" ] Studs (as required)

bolt, a properly sized locknut and a flat washer. o}

3"
max.

Bell End Fittings
or Grounding
Bushings

See anchor
bolt detial

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers T ,lul
are used, ensure no more thaon g in. gap at any corner. Do not exceed a maximum dip or L KD'J |
rise in the foundation of Y3 in. per foot. When properly instal led, ensure the top of
the service enclosure is level front to back and side to side within Y4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

|

——Reinforcing Steel

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

8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements / \
for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CQﬂQElt,,’/ || \\\_ _
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where e N LOAD SIDE CONDUIT

. . . . . . . . c~ —
extension conduits are metal, grounding bushings must be installed with a bonding jumper

- LOAD SIDE CONDUIT
properly terminated. Jtl'l . Size and number O ”

of conduits |
i&—1D

determined by
plan details

I
| LINE SIDE CONDUIT

FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on an equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
Hex Nut
Lock Washer
. Flat Washer
~N
Level ing Washers
6" 16" 6" - R S N BRI S LEGEND
min. min. .0 ”gv g ikl Teor e 1 [Meter Socket, (when required)
: 2 | Meter Socket Window, (when required)
@ s 3 | Equipment Mounting Panel
'|_' - T T/ ‘I' A-bb 4 | Photo Electric Control Window, (When required)
| S o . . = : 5 | Hinged Deadfront Trim
| /I/ RSeatoreing | o 6 |Lood side Conduit Trim
n . e 7 |Line Side Conduit Area -
- R T ® Traffic
5 ! LINE | AN L 8 |Utility Access Door, with handle % Operations
o o o ~ ha 9 | Pedestal Door I Texas Department of Transportation Division
| LOADC::25§E | A N 10 [Hinged Meter Access
o ® S ’ 11 | Control Station (H-0-A Switch)
'l " »
| 4- B> _ 12 | Main Disconnect ELECTRchL DETAlLS
— — — b L4 ' o o
UGS . 13 | Bronch Circuit Breakers
S e rev! — [ELECTRICAL SERVICE SUPPORT
I I S Y N I U 14 | Copper Clad Ground Rod - 5/8" X 10 PEDESTAL SERVlCE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FILE: edd-14. dgn one TxDOT [cks TxDOT [ows TxDOT [ek: TxDOT
©TXDOT October 2014 CONT |SECT JOB HIGHWAY
REVISIONS 646278 001 Us82,ETC.
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
ggRdard to other formots or for incorrect results or damages resulting from its use.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

nt\i+oferh

29 PM

46

\CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSP\Ma

12/28/2023 3

Q

DATE
FILE

Min. %e"18 UNCX1 %"L
Min. %" Dia. Studs Welded to Bracket

" Min. Refer to Camera Manufacturer
Bott Ho for Disa. o/f Bolt Circle and
olt Holes 5 Bolt Size/Length in. %" Di
Closed Circuit TV (CCTV) Installation Soring L k/15 55 Washer, \ ~_ 'g"(')’ft'HfleE'a'
See Pedestal Mount Detail pring Lock, and fiex Ny T — Tk
(Each Stud) .
B < ] —
. = [-(]D-| f Q
/ Air Terminal & Ner —
(See ITS(5)) i S ——
Min. %" Dia. " I |
Bolt Holes

Front View

E— 16" % . Wall Mounting Plate
118" Min. . % .

s . 1-8

N 2" Min.

Side Vi
4'%6 %" 1.D. - =ldeview External Positioner CCTV Adapter Arm
Handhole Dome Style CCTV Installation External Positioner CCTV Adapter Arm Pole Mounting Bracket
(See Pole Mount Detail) Min. %" Di
See Band Mount Detail in. 1a. " Mi _an M
¢ ! " f Bolt Holes 16" Min. ‘ | 7"Min. 16" Min.
! : 6" Min. . .
Z 5 %s" SS Washer, . R R Min. %" Dia.
Spring Lock, and Hex Nut f Bolt Holes
(Each Stud)
i Min. %" Dia. é T
e Bolt Holes < l : g
4"x6 %" I.D. ° ° . [E— \EL L o o o =
Handhole \ o o — . E
6" Min Side View -
- Dome CCTV A L Arm ! 9 %———————f
LJ 3
| Eront View |
X . Min. %6"-18 UNC X1 %"L Ni : : Dome CCTV Adapter Arm Wall Mounting Plate
— Wireless Antenna Installation ) Studs Welded to Bracket Undermount Location
(See Band Mount Bracket Detail) for Dome Style CCTV
7n
. Wall Mount Detail
Pole Mount Detail for Camera Pole Mounting Bracket _—
Radar Vehicle Sensing o Mou acke
Device (RVSD) Installation
(See Band Mount Bracket Detail)
! 2"1.D. Hole for Cable
\ . (Round Edges)
Refel_' to Camera_ Manufacturer Accommodate up to Refer to ITS Equipment
for Dia. of Bolt Circle and %" Steel Bands Manufacturer for Dia. of
% Bolt Size/Length. Pattern Bolt Circle and Bolt Size/Length
g Shown is Generic.
N 7" Min. 7" Min. Size of Access
® Hole Varies
¢
< _— o
%" Thick Plate & o
Min. ° @ s c
11 » ES) s
N Plate A Detail A - 5 d ° ° ey
See Plans for — i ITS Pole T o
Barrier Protection =y=] Plate "A"
Type and Need t Refer to ITS Pole ae
! Mounted Cabinet = Accommodate up to
ASTM-A36 3" Sch 80 N
", 1 n A 3/
4"x11 4" 1.D. ISTtg?f:)rds Pipe x 6" 1 i ; %" Steel Bands
Handhole - I ITS(15). (3 %" 0.D. x .30" Thick) 2 N@
B Il ITS(16), or
ITs(17) Top Plate 2"
\V Pole Banding Bracket - 2 Bands
See Note 8
ﬁ Pole Banding Bracket - 3 Band
2" Dia. Hole See Note 8
T in Top Plate e
™ %" J-Hook .
2.2" PVC Schd 40 (Comm.) Connector Welded Inside Pole Band Mount Bracket Details
‘ ‘ / -2" PVC Schd 40 (Power)
‘ ‘ Unless Otherwise Shown %" R. Hook for
on the Plans Hanging Cable
|| Pedestal Mount (See "J Hook Detail")
Pole Top Detail B atglsrgegﬁpsteelwwe §® Traffic
Direction (1 Per Cable) 0}5%?51;_100,1,15
of Travel Refer to ITS(19) I Texas Department of Transportation Standard
ITS Grounding Standard General Notes:
1. Designed according to Sixth Edition AASHTO Standard 6. Galvanize parts in accordance with Item 445, "Galvanizing" unless
1- 1" PVC Conduit — Specifications for Structural Supports for Highway otherwise noted. I T S POL E
for Cndr. to Ground Rod Signs, Luminaires, and Traffic Signals and Interim
b gR%fer toc:TS(:DQ)t I'.I;S Specifications. 7. The type of ITS equipment shown to be mounted to the E QU I PME N T MOUN T I N G
ole Grounding Details) i\~ - 2. Hang all cabling inside ITS pole structure with gqi ig?r:eerﬁ ;”;;’i‘g:t‘i’ofsr:ﬁge:ﬁgafgf\g‘t‘%se' common ITS
stainless steel wire mesh grips. all inclusive. Other ITS equipment applications may D E T A I L S
3. Bolt positioning in the pedestal top plate (Plate "A") for the panttilt base exist that are project specific.
must be determined in the field per camera manufacturers
recommendations. This will allow positioning of the camera to 8. Mounting brackets are intended to be diagrammatic and for information
maximize coverage area. The Engineer will determine the only, and are not all inclusive. Contractor responsible for submitting I T S ( 6 ) - ] 5
Refer to ITS(S_) \ camera's blind zone at each location. mounting bracket design for approval by the Engineer prior .
Foundation . . to fabrication. Mounting bracket designed to support a maximum FILE:  115(6)-15.dgn Nz TxDOT ‘C“ TxDOT \DW= TxDOT  |ck: TXDOT
4. Provide pedestal top plate and Plate "A" that conform to ASTM A36. 35 Lbs. Off-the-shelf mounting brackets are acceptable and shall ©Tx00T  June 2015 cont lsecr o8 LTGrAY
5. Make all welds conform to Item 441 and AWSD 1.1 (Structural Welding). be submitted by shop drawing for approval. REVISIONS 6462/78] 001 Us8z,ETC.
ITS Pole with Cabinet Repair damaged galvanized coating per ltem 445, "Galvanizing. 9. Mounting heights to be determined in the field based on DIST COUNTY SHEET NO.
manufacturer recommendations. PAR LAMAR, ETC 3 4
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No warranty of any

The use of this stondard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:
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DATE:

CW205G-1
48" x 48"

CW20s6-1

48" x 48"

8"

B
[“see
Note 7

T 8 & 8 & B=u
30"
Min

48"

CW20-5TR

CW20SG-1

x 48"

——See Note 8

x 48"

CW20sG-1

48"

NEAR SIDE LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

x 48"

o

CW20SG-1
48" x 48"

CW20-5TR
48" x 48"

CW20SG-1

48" x 48" |

CW20-5TR
48" x 48"

48"

FAR SIDE RIGHT LANE CLOSURE

x 48"

SHORT DURATION OR SHORT TERM STAT|ONARY

CW20SG-1
48" x 48"

LEGEND

zZzzZz2|Type 3 Borricade L

Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

Trailer Mounted

L]

Portable Changeable

7N
Flashing Arrow Boord @ Message Sign (PCMS)
2 |sign <p |roffic Fiow
<:\ Flag [L() F lagger
Minimum Suggested Maximum| ... .
Desirable Spaci f Mi n imum
Fosted|Formula|  Toper Lengths ChggﬁéT?z?ng Ss|gp L;ig?¥32?:il
p;fd * % Devices p?ilng Buffer Space
107 KR 12' on a Oon o . "B"
Of fset/Of fset|Offset] Taper | Tangent Distance
30 2| 1507 165" | 180’ 30 60’ 120° 90’
35 L:-!%L 205'| 225' | 245°| 35 70° | 160° 120°
40 265'| 295'| 320’ 40 80° 240’ 155'
45 450’ | 495" | 540° 45 90’ 320° 195°
50 500’ | 550’| 600’ 50’ 100’ 400’ 240’

N\ . 55 L=WS 550’| 605 | 660 55° 1107 500’ 295°
CW20SG-1 - B B B 7 7 " g
48" x 48" 60 600’ | 660'| 720 60 120 600 350

/ 65 650°| 715°| 780° 65° 130° 700° 410’
| | x 5330;515" 70 700 | 770°| 840’| 70’ 140° 800° 475°
75 750 | 825'| 900’ 75’ 150’ 900’ 540"
- % Conventional Roads Only
| | %% Toper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
| | CW20-5TL
e 48" x 48"
{7| VAIEA |4} WORKERS IN BUCKET TRUCKS SHALL NOT

v
CW20SG-1

48"

FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

x 48"

48"

CW20SG-1

48"

x 48"

x 48"

OPERATIONS IN THE INTERSECTION

CW20SG-1
48" x 48"

— - —
.-

¢:> 10 min.T .

b x| )
‘ I

Typical

CW20SG-1
48" x 48"

SHORT DURATION

GENERAL NOTES

1.

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

Obstructions or hazards at the work area shall be clearly marked
ond delineated at all times.
Flaggers and Flagger Symbol (CW20-7)
to field conditions.

signs may be required according
Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.

High level warning devices
the vehicle.

(flag trees) may be used at corners of

When work operations are performed on existing signals, the signals
may be placed in flashing red mode when approved by the engineer.

If existing signals do not have power, All-Way Stop (R1-1 and R1-3P)
signs may be implemented when approved by the engineer.

For Short-Term Stotionary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration
(less than 1 hour) any buffer space provided will enhance the
safety of the setup.

The orrow board at this location moy be omitted for Shor+ Duration
work if the work vehicle has an arrow board in operation. As an
option, the arrow board may be placed at the end of the taper in

the closed lane if space is not available ot the beginning of the taper.

Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for

a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) ond adding
channel izing devices on the centerline to protect the work space from
opposing traffic.

WORK ABOVE OPEN LANES OF TRAFFIC.

SHEET 1 OF 2

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

wZ

TRAFFIC SIGNAL WORK
TYPICAL DETAILS

(BTS-1)-13

FILE: wzbts-13.dgn

phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

©Tx00T April 1992
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.
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DATE
FILE:

— WORK | G20-5aP Temporary Traffic Barrier g\gZOSG"‘é
- 36" x 24" te 4 | X
- | ROAD WORK (jso 2T24" ZONE oy 0 G See Note below 0 G
trr] @ SIGNAL NEXT X MILES TRAFFIC WARNING /Work Area | | |
& WORK e FINES | R20-5T SIGNS
" AHEAD o 36" x 36" STATE LAW
‘ \‘_ ;| STATE G20-6T DOUBLE | S | _ol’
CW20SG-1 CONTRACTOR 48" x 30" [ we R20-5aTP R20-3T l J L % N\ % l l J L' l
END " " WORKERS " "
48" x 48 Zz ARE_PRESENT | 36" 18" 48" x 42
ROAD WORK S Ch20s6-1, X <G 10° Min. Ta” Min. (See Note 7 below) <
620-2 | _
36" x 18" X X X X o> f N
WORK AREA O T 1 [ T T T T T T 1 [ I
L x e 1 1 1 | ™ - ~ P
N [ToTalll MToTel ]
0> MAJOR STREET o . o>
N\ . f SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
| END NOTES CROSS HERE CLOSED CROSS HERE
L 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 F2%3-1 I<JL2
G20-2 24" % 19" 24" x 12" PP
OBEY G20-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each Vi AN O AN
SIGNS TRAFFI 48" x 24"|NEXT ¥ MILES intersection, but only in advance of the
STATE Law | R20-ST ¢ WA intersections at the project Iimits. Actual 5
36" x 36"| FINES hooRESS locations will be as directed by the Engineer. u—l’ H I- OIH
R20-3T R20-50TP DOUBLE| G20-6T s L
48" x 42" -5a = 48" x 30"L__contracror _ 3. Advance signs shall be removed when signal
36" x 18"| wies %@0264'8.. construction operations are no longer < Work Area
— ! under way, as directed by the Engineer.
4. Warning sign spacing shown is typical for both E‘l>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING directfons. N i a
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Tdble on sheet 1 of 2 for Typical
warning sign spacing. 0 G SIDEWALK DETOUR 0 G

GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING

1. Signs shall be installed ond maintained in a straight and plumb 1. All signs shall be retroreflective ond constructed of sheeting meeting CW],"Z N See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED

=t } )
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS CROSS HERE g‘z,,1l°?2" CLOSED — g?‘uilleu
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbogs i R9;9 .
filled with dry, cohesionless material. [ 24" x 12
4. Nagils shall NOT be used to attoch signs to any support. . . Lo
2. The sandbogs will be tied shut to keep the sand from spilling ond cwir-2

5. All signs shall be installed in occordance with the plans or as to maintain a constant weight. —— 36" x 36

directed by the Engineer. [m See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be 22 —

6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CW16-9P L CW16-7PL

in the "Stondard Highway Sign Designs for Texas" (SHSD}. . . . 24" x 12 O 54" x 12" Work Area O AN
4, Sandbags should weigh @ minimum of 35 Ibs and @ maximum of 50 Ibs. ol

7. The Controctor shall furnish sign supports and substrates listed in . Di‘ - —————————— - amn ~
the "Compliant Work Zone Traoffic Control Device List" (CWZTCD), 5. Saondbags shall be made of a durable material that tears upon : - RO e \ |
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - - - - . ._L. }

8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;' <:J
damaged or marred reflective sheeting shall be reploced as for ballast on portable sign supports. Sign supports designed and _— _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> ¢>

list.

9. Identification mcrklngs may be shown only on the back of the sign ~N = ~N /
substrate. The maximum height of letters ond/or compaony logos used 7. Sandbags shall only be ploced along or laid over the base supports Za
for identification shall be 1", of the traffic control device and shall not be suspended above ground

level or hung with rope, wire, chains or other fastners. Sandbags | 6” G | | | | ” G | |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be al lowed. sign support.
R9-10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED " "
DURATION OF WORK level sign supports placed on slopes. 24" x 12 CROSSWALK CLOSURES
. . . . USE OTHER SIDE

1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"

SIGN MOUNTING HEIGHT =& |Sign b IRIA R

1. Sign heigh1_' of Long-term/Intermediate-term warning signs shall be as ee Channelizing Devices EDES IAN_CONTROL
shown on Figure 6F-1 of the TMUTCD. ezzz2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,

. . . . . delineating or surrounding the hazard with orange plastic pedestriaon

2. Sign height of Short-term/Short Duration worning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.

shown on Figure 6F-2 of the TMUTCD. " " . . . s . SHEET 2 OF 2
DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval

3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . §® o Traffic

9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the Bc_s+ondurds IBe;r?{lons

or CWZTCD Iist, or when fabricated from approved lightweight plastic I Texas Department of Transportation Standory
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the andar

REMOVING OR COVERING location shown.
. Wh b P a + | h 4. For speeds less than 45 mph longitudinal channelizing devices may be used
. en sign messages may be confusing or do not opply, e signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of

ggg;(‘)vgg removed or completely covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFFIC SIGNAL WORK

4 o : ORANGE | BACKGROUND TYPE By, OR TYPE Cg SHEETING ond manufacturer’s recommendations. . .

2. When signs are covered, the material used shall be opague, such 5. Location of devices are for general guidonce. Actual device spacing ond BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. .
the entire sign face and mgintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
aqutomobile headl ights at night without domaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or daluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) - l 3

3. Duct tape or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Povement morkings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriagte bid items. . . FILE: wzbts-13.dgn on: TXDOT ‘CK:TXDOT‘DW: TXDOT ‘CK:TXDOT

4 si ; h tubs shol | b o ond holes back f11led describes pre-qualified products and their sources and may 9. !rlhen Cr°55¥0”55|>_$f O*Nﬁrleegeszf‘lrﬂn*fg?'|"f('jesh019| glo?eg or re'°98'{?9; ©7Tx00T  April 1992 CoNT |secT 108 HIGHWAY

. igns and anchor stubs sha e removed and holes bock filled upon . : emporary facilities sha e detectable ond shall include occessibility
completion of the work. be found at the following \.ueb oddres.s . . features consistent with the features present in the existing pedestrian REVISTONS 6462 78 001 us8z, ETC.
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT CONTY SHEET G
4-98  3-03 PAR LAMAR, ETC 3§
T




DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\MB}H1SHEWPEY -1 afar formats or for incorrect results or damoges resulting from its use.
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DATE:

END
ROAD WORK

G20-2

48"
(See note 2) A

X 24"

Channelizing
Devices
(See note 2) A

LEGEND

Type 3 Barricade Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

——ZzZzZ2
b
VAN
-l

Heavy Work Vehicle

Trailer Mounted
Flashing Arrow Board

SENED|D

Chzo 1D, END | Sign Traffic Flow
(Flogs-  F I | ROAD WORK
See note 1) @ [ Channelizing | <:>\ Flag F lagger
0l c Devices )
vl a G20-2
= € | (See note 2) A | 48" X 24" N | —
ﬁ b 518 (See note 2)A . inimum Suggested Moximum| .. .
G opn < CW20-1D" h \= Desirable ggpocinq of M'sn;'mr:m Suggested
CW20-1D 5% L = 4" x 48" o |m 0 | G - | | [restes[Formuio]  taper Lenotns | cramretizing | (SI9 | ongitudinal
- E|l > ) N 0 . * % Devices e Buffer Space
w " (Flags-
48" X 48 ol® | 21 .60 4 L5 * 0 ] 11 ] 12 | ono on o ok "B"
(Flags- 5| 952 See note 1) | Distance
Seegno-re 1) s @ @ 3| 3wdb C|E < ! Offset/Of fset|Of fset| Taper | Tongent
6" | G| =86 52 5 | 5 oR | 30 2] 15077165 [ 180°] 30 60° | 120 90"
X oS c ws 7 7 7 T D D 7
" Q> © Gy ° b 5o 35 |L=—==|205'| 225’ | 245 35 70 160 120
x Svown £l ® = 3 H : 60 7 n
4728 ol3 3 | 3| Zu8% | 40 265'1 295°] 320'| 40 80’ | 240’ 155°
- Il e c i g n T B g "
| k N » n Lo, . 45 450’ | 495°| 540 45 90 320 195
* o) éu? 8§2$ | 50 500'| 550'| 600’ 50’ 100° 400’ 240’
™ | N s < |& | T . 55 L=WS 550'| 605°| 660" 55" 110" 500" 295’
; L | > L | 60 600’ | 660 | 720" 60’ 120" 600’ 350"
alc 0 | s . 65 650°] 715°] 780°] 65’ 130’ 700’ 410°
Chqnnelizing 2 g | ¢ | 70 700 | 770’ | 840’ 70’ 140 800" 475"
Devices 512 L | y 3| Inactive | 75 750 | 825'| 900’ 75’ 150" 900’ 540’
(See note 2)A i | L | N work | .
£ | nﬁ,: o vehicle % Conventional Roads Only
El3 10; ,dff 0| (See Note 3” X¥ Taper lengths have been rounded off.
9 Min. s, . : L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
Channelizing vy t Work vehicles or ——| o
devices may be L | o other equipment <
omitted if the % S necessary for the —F O
work area is a M a work operation, such
minimum of 30’ o | « as trucks, moveable 3zl TYPICAL USAGE
from the nearest f cranes, etc., shall ?. MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way,— | . <] remain in areas 4 DURATION STATIONARY | TERM STATIONARY STATIONARY
Sbggo¥MXeh|gle = separated from o 7 7
wi an .
. - - lanes of traffic by + -
e high intensity | . v © c
Shad Vehicle o . channel ization 53 [=J
'fho¥MA "d high a rofating, devices at all times. g El
wi A and nhig o L flashing, 3 - | GENERAL NOTES
intensity rotating, o 2-— v oscillating or | | -
flashing, IE v strobe |ights. . f 1. Flogs attached to signs where shown are REQUIRED.
oscillating S (See notes 4 & 5) S?$ﬁ°¥MXeh'g'e S - | 2. AIl traffic control devices illustrated are REQUIRED, except those
or strobe |ights. u n V. x; n infeggif | denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) | ro$o+ing floghing . in the plons, or for routine maintenance work, when approved by the
o J osel! I<J+'inq o , | 3 Engi:‘?e"- k hicl th i t should b ked th
9 o strobe |ights. . Inactive work vehicles or other equipment shou e parked near the
3 s | (See notes 4 & 5) : right-of-way |ine and not parked on the paved shoulder.
~-|E o - | | 4. A Shadow Vehicle with a TMA should be used anytime i+ can be positioned
518 . 30 to 100 feet in advance of the area of crew exposure without adversely
clo L | | | affecting the performance or quality of the work. If workers are no
8 g | o longer present but road or work conditions require the traffic control
o . to remain in place, Type 3 Barricades or other channelizing devices
8y | - | | may be substituted for the Shadow Vehicle ond TMA.
e | 3 . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
Ol . . 3 [ | surfoce, next to those shown in order to protect wider work spoces
.. ~ Py N - 6. See TCP{5-1)for shoulder work on divided highways, expressways ond
Channelizing = x 5 | - | Y - : freeways
?fg’;c,f;e 2)A : - ° . b > | 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
2 a . . " W s .
° 3 c | ROAD WORK AHEAD" signs for shoulder work on conventional
C
ROAEDNV[I)ORK n | -|e Channelizing i ok | roadwoys.
L Devices "] :
°2 (See note 2) A 0 G L5 |
5 b 620-2 sl | _|E :
3 S 48" x 24" | gs 5o
3 @ G S (See note 2A o| 0 c|? |
5 5 "y | B 5 -
N w L| O >
| S : 9|8 |
_'_= : [ 3k L] 6 ® Traffic
. | | = - | 2* | ;’ Operations
Chor_mel izing / \ x| . . Division
Cw20-1D Devices _— Texas Department of Transportation Standard
48" X 48" (See note 2)A | : y
(Flogs- 1
See notes 1 & 1)
- TRAFFIC CONTROL PLAN
ROAD WORK COQ\I_IKE)”E[I)(E)RAIV_IOE%AD
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.
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(See notes

. &
9 ©
= 2
3 | 2
% 7]
|
|
|
o Fe |
3|8
5| @ |
£ %
g3
35
L‘l—
B RS |
xX 1 -
olE
M=
is o minimum 3
|
o
Q
a
| n
¥
|
°]
| =
4 & 5)
| s A
Evl2c
co0l®g
| N
5528
| <
|
s |
o o
2 2
g | g

TCP

CW20-1D

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

TCP (2-1b)

5 8
CW20- 1D\ o @ | G 3 END
¢ N =
Flogs 3 2 ROAD WORK
(2]
See note 1) 620-2

| 48" X 24"
(See note 2)A

less
50 mph

or
3x for over

x for 50 mph

Work vehicles in wolaasgéggle
or other equipment | n (See Note 1)
necessary for the

work operation, |
such as trucks,
moveable cranes, | n

etc., shall remain in

areas separated from

lanes of traffic by
channelizing devices |
ot all times.
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ROAD WORK VAR I
620-2 | '
48" X 24"

(See note 2) A | CW20-1D

48" X 48"
(F lags-
See note 1)

TCP (2-1¢)

LEGEND

Type 3

Barricade

Channel izing Devices

Heavy Work Vehicle

Truck

Attenuator

Mounted
(TMA}

Trailer Mounted
Flashing Arrow Boord

Portable Changeable
Message Sign (PCMS)

ot |

SEY | =

Sign Troffic Flow
Flag F lagger
Minimum Ssuggested Moximum| .. .
Posted|Formula TOEZ§i[§2;$hS Spacing of MI;?;:’“ Suggested
Channelizing A Longitudinal
SD:fd * % Devices Spezlnq Bﬂfgéruséoce
10 KH 12° On a On a f "B"
offsetOffsetlorfset| Taper | Tangent |DiSTONC®
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" 240" 155
45 450°| 495’ | 540" 45" 90’ 320’ 195
50 500°| 550'| 600" 50° 100’ 400" 240’
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’ 410°
70 700’ | 770 | 840" 70" 140 800" 475"
75 750’ | 825" | 900’ 75’ 150 900 540
% Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH}
TYPICAL USAGE
MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY
v v v v

GENERAL NOTES

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

2. All traffic control devices illustrated are REQUIRED, except those
denoted with the friangle symbol may be omitted when stated in the
plons, or for routine maintenaonce work, when approved by the Engineer.

3. Stockpiled material should be placed a minimum of 30 feet from
nearest traveled way.

4. Shadow Vehicle with TMA and high intensity rotating, flashing,
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in odvonce of
the area of crew exposure without adversely affecting the

per formance or quality of the work

If workers are no longer present

but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA,
5. Additional Shadow Vehicles with TMAs moy be positioned off the paved
surface, next to those shown in order to protect a wider work space.
6. See TCP(5-1) for shoulder work on divided highways, expressways ond
freeways.
7. Inactive work vehicles or other equipment should be parked near the
right-of-way line ond not parked on the paved shoulder.
8. CW21-5 "SHOULDER WORK" signs moy be used in place of CW20-1D
"ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER e
Conventional Roads Conventional Roads Conventional Roads 2-0a agg " S e
ba 20 PAR LAMAR,YETC 3L

HS)



No warranty of any

The use of this stondard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

DISCLAIMER:
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LEGEND
c=ZzZzZz2|Type 3 Barricade @@ |Channelizing Devices
. Truck Mounted
- | - | - | - | END (IR |reavy Work venicie | @R |,(5e8 ator <rua)
i -2 ROAD WORK Trailer Mounted @ Portable Changeable
| | | | Flashing Arrow Boord Message Sign (PCMS)
G20-2
8 8 8 § g § § g 5l¢ 48" x 24 - [sign <p |rroffic Fiow
xa 3 3 3| D3 2 3 AEAYAYE 72
12 R R 1 arAH R EES N 10 [riomr
o c c Bc o C c Bc
5‘! (2] (V2] (V2] lll:’ w "2 (V2]
| | i 5 | | i DW':'““;T Suggested Maximum
esirable Spacing of Si ted
N g F’S%?e%d Formulal  Toper Lengths Channelizing Lonl;g;gfisd;im
S | | o | | o % % Devices Buffer Space)
© ] 5] * 10° 1’ 12" | On a on a "B"
'% SVSIZI)-(SBIQ ;% Of fset|Offset/Of fset] Taper | Tangent
| | ¥ OR | | ¥ 30 2| 150°| 165" | 180°' 30’ 60’ 90’
5 5 WS 7 7 7 G v 7
o] - NS
Shadow Venhicle with 2 _ _ 2 35 L= 5o | 2057 2257 | 2457} 35° | 70 120
TMA aond high intesity,—] LEFT Shadow Vehicle with —] 40 265°| 295 | 320'| 40 80’ 155°
rotatin flashin TMA and high Tn'I'esH'y 7 7 7 7 7 .
| ”: 3,”1 s ing, 7 . SHOULDER | rotating, flashing, ’ =~ . 45 450°'| 495 | 540°'| 45 20 195
g:ﬁobeol Tgﬁ'r(s). " CLOSED oscillating or m 50 500‘| 550’| 600°| 50° 100 240"
2021 -50L strobe Iights. 55 || .y [ 550'] 605°] 660°] 55 110’ 295°
LEFT | | L a8 x 48" | | L 60 600" | 660" 720 | 60" | 120" 350"
SHOULDER - @ 1000 FT - @ 65 650°| 715'] 780°| 65° 130° 210’
CLOSED, | | CW16-3aP | | 70 700°| 770’ [ 840'| 70’ 140’ 475°
m 30" X 12" . m 75 750°| 825°| 900°| 75 150° 540"
Y bS] Y 80 800'| 880’ 960’| 80’ 160 615'
CW21-5aL | | Py ] 0 | | Py -
48" x 48" * T * < ¥ Conventional Roads Only
g » Y ) - » "y xxTaper lengths have been rounded off.
o | | | | L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
RIGHT
LEFT - 5
o
I I SHOULDER 8 I I 3 SEE(%ESR
. CLOSED, TYPICAL USAGE
| | 8 | | MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
¥ e Pe -2 CW21-5aR DURATION | STATIONARY | TERM STATIONARY| STATIONARY
- o Cwzi-5aL - 7Y 48" x 48" TCP(5-1a) | TCP(5-1b) TCP(5-1b)
M 48" X 48 "
N g | N | L | N
) -t ) L :
2]
I I RIGHT I | RIGHT GENERAL NOTES
@ - ) SHOULDER @ -] SHOULDER
| CLOSED, | CLOSED 1. A Shadow Vehicle with a TMA should be used anytime it can
| | | | CW21-5aR be positioned 30° to 100’ in advance of the area of crew
48" X 48" exposure without adversely effecting the performance
™ or quality of the work. Type 3 barricades or drums may be
| ) | CWw21-5aR | Y4 I L substituted when workers on foot are no longer present when
48" X 48" i i 16-3aP i *
sy vt vimn e S e S, SHIE. | oy e e
g l rotating, flosning. 9 l rotating, flashing, oR 2. 28" tall or taller one-piece cones will be allowed only for
2 | osci | IcrI-,Ing or ’ 2 | oscillating or Short Duration or Short Term stationary operations when
2PN strobe |ights. vl e strobe lights. workers are present to maintain the devices upright ond in
x| ™3 . x| S . RIGHT proper location. Intermediate Term stationary work areas
5 | | 8 5 | | 3 SHOULDER should use Drums, Vertical Ponels or 42" tall two-piece
= © = © CLOSED cones.
1000 FT
I I I |
& & & & CW21-5bR
0 o 0 0 48" x 48"
o A RAYEAYE .y o AR E
o|C
& @ Sz @ &
. | . | . | . | .
0] 7] o ] ® Traffic
o @ 0 ° END b @ @ ° ;’ Operations
3 =) -=| 2 3 . e D " t of Tr tati ivision
E | _8 | ROAD WORK 8 | _8 | ITexas lepartment of Iransportation Standard
w 2] (2] v
G20-2
Wi 48" X 24" TRAFFIC CONTROL PLAN
a8" x 48" SHOULDER WORK FOR
CW20-1D FREEWAYS /7 EXPRESSWAYS
48" X 48"
TCP (5-1q) TCP (5-1Db)
TCP(5-1)-18
WORK AREA ON SHOULDER WORK AREA ON SHOULDER e TRl 8.0 o Jor
© TxDOT February 2012 CONT | SECT JoB HIGHWAY
REVISIONS 6462| 78 001 US82,ETC.
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No warranty of any
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Type 3 Barricade @@ |Channelizing Devices

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

o>
o>
o>
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Shoul der

Shou l der
Shoul der
Min.

Trailer Mounted
Flashing Arrow Boord

500’

Sign Traffic Flow

D14 |

620-2 s
48" X 24"
N See Note 13

SN

Flag F lagger

Minimum Suggested Maximum

ility for the conversion

Shadow Vehicles

Formula

Desirable
Taper Lengths “L*"
* %

Spacing of
Channelizing
Devices

Suggested
Longitudinal
Buffer Space

TxDOT assumes no responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

33 PM

a6

\CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\HB}fm18HEPEED. tiyrther formats or for incorrect results or damages resulting from its use.
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Q

DATE
FILE

10° 1 12° Oon a on a
Of fset/Of fset|Offset] Toper | Tangent

45 450" | 495°| 540’ 45’ 90’ 1957
50 500’ | 550°| 600° 50° 100 240’
55 550°| 605°| 660’ 55° 110’ 295°
60 600’ 660°| 720° 60’ 120° 350’
65 650'| 715'| 780’ 65" 130° 410°
70 700°| 770’ | 840’ 70° 140° 475"
75 750'| 825°| 900’ 75’ 150 540’
80 800’ | 880'| 960° 80’ 160’ 615"

%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)

with TMA ond
high intensity
rotating,

flashing, ‘
oscillating or
strobe lights

Min.

Work Space

500

Shadow Vehicle
with TMA and

high intensity
rotating, flashing,
oscillating or
strobe |ights

TYPICAL USAGE

MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
CW20-5TR DURATION STATIONARY TERM STATIONARY STATIONARY

e o A Q.
CW16-2aP GENERAL NOTES

30" x 12" 1. All troffic control devices illustrated ore REQUIRED. Devices denoted with the
triongle symbol may be omitted when stated elsewhere in the plans.
2. Drums or 42"cones are the typical channelizing devices. For [ntermediate Term
Stationary work, drums shall be used on tapers with drums or 42" cones used on
tangent sections. Other channelizing devices may be used as directed by the Engineer.
3. All construction signs and borricades placed during any phase of work shall remain
in place until removal is approved by the Engineer.
4. The Engineer may direct the Contractor to furnish additional signs ond barricades as
required to maintain traffic flow, detours and motorist safety during construction.
Static message boards or changeable message signs stating the dote ond duration of
48" X 48" ramp or freeway lane closures shall be placed a minimum of seven (7) calendar days
(See note 10) in advance of the octual closure
6. Phase 2 of the PCMS message should include approprigte information formatted as shown
on BC(6), such as "MERGE LEFT," recommended advisory speed, delay information, or
other specific warnings.
7. Duplicate construction warning signs should be erected on the medians side of freeways
where medion width will permit and traffic volume justifies the signing.
8. The number of closed laones may be increased provided the spacing of traffic control
devices, toper lengths and tangent lengths meet the requirements of the TMUTCD.
9. Warning signs for intermediate term stationary work should be mounted at 7° to the
bottom of the sign.
10.Warning signs shown shall be appropriately altered for left lane closures. When signs
are mounted at 1’ height for short term stotionary or short duration work, sign versions
shown in the SHSD for Texas with distances on the sign face rather than mounted on
CW20-5aTR a plaque below the sign may be used.
48" X 48" 11.When possible, PCMS units should be located in advance of the last available exit ramp
(See note 10V prior to the lane closure to allow motorists an alternate route. They may also be
relocated to improve advonce warning in case of unanticipated queuing or congestion.
CW16-3aP 12.For Intermediate Term_S+a+ionory york at night, floodlights should be used to illuminate
30" X 12" the work area ond equipment crossings. Floodlights shall not produce a disobling glare
condition for road users or workers.
13. The END ROAD WORK (G20-2) sign may be omitted when it conflicts with G20-2 signs
j\\ 2 RIGHT XXXX already in ploce on the project.
LANES XXXX
CLOSED XXXX
PHASE 1 PHASE 2

(See note 6)

Work Space

See note

- :‘fnd 7—\\\:1_

1000’

48" X 48"
(See note 10)

o

&

k |1/3 L
I

Q
=
N
<
w
=
)
o

See note P
1 oand 7 ‘ ‘ ‘

1000

A

48" X 48"
(See note 10)

See note

CW16-3aP 1 ond 7
30" x 12"

1000’ | 1600’ |

y
y

CLOSED XXXX
AHEAD XXXX

PHASE 1 PHASE 2
(See note 6)

@, RIGHT LN XXXX

See note

1 and TA\-

1600’

=k Texas Department of Transportation
% A shadow vehicle equipped with l Traffic Operations Division Standard
a Truck Mounted Attenuagtor is
typically required. A shadow
vehicle equipped with a TMA shall
be used if it can be positioned
30' to 100’ in advance of the
area of crew exposure without
adversely affecting the work
per formance.

48" X 48" ISegngo;e /
e A TRAFFIC CONTROL PLAN

FREEWAY LANE CLOSURES

CW20-1F

TCP (6-10Q) TCP (6-1Db) 2 )
48" x 48 TCP(6-1)-12

TYPICAL FREEWAY TYPICAL FREEWAY FILE: top6-1.dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT

ONE LANE CLOSURE TWO LANE CLOSURE R e oo et

8-12

DIST COUNTY SHEET NO.

PAR LAMAR, ETC 4Q
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DISCLAIMER:

No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\MB}H13HEWE=Q, tRyother formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.
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DATE:

LEGEND
5 5 END c=zZzZz2|Type 3 Barricaode @ @ |Channelizing Devices
o o G G G G
= = —_—— R Truck Mounted
3 3 5 s ROAD WORK [0 |Heavy wWork venicie | @ |at¥enuator (Tma)
fo C -
v v 0 S z;go i 24" Trailer Mounted Portable Changeable
END a 2 (s 13! |Flaoshing Arrow Board Message Sign (PCMS)
e & ee Note 4)
ROAD WORK & ‘ ‘ ‘ o |[sign <o |rroffic Fiow
G20-2
48" X 24" 0\ Flag D—O F lagger
(See Note 4)
@ G Minimum suggested Maximum
Desirable Spacing of Suggested
Posted| 1| TOPE™ Lengths L™ | chonnelizing Longitudinal
Speed |Formula * ¥ Devices Buffer Spoce
‘ 10° 11 12° Oon a on a "B"
Offset/Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45’ 90’ 195
™ ° Y 50 500’ | 550'| 600’ 50’ 100’ 240°
. Q 55 L=WS 550°| 605'| 660" 55 110 295"
© 60 600°| 660" | 720’ 60’ 120° 350"
® S 65 650'| 715"| 780° 65’ 130 410
. & 70 700’ | 770'| 840 70’ 140’ 475"
. xolS ¥ 75 750" | 825°| 900°| _75° | 150" 540
M= b 7 7 7 g 7 7
° CW4-3R - 2 80 800° | 880'| 960 80 160 615
a 42" X 42" ” a Shodow Vehicle X% Taper lengths have been rounded off.
ee note w i - Wi -
8 with TMA and L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
‘ L] high intensity
‘ ‘ t a rotating, flashing, TYPICAL USAGE
oscillating or
. SHORT SHORT TERM INTERMEDIATE LONG TERM
. ‘ ‘ @ ‘ strobe lights MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
e v v v
[]
[]
a . RAMP GENERAL NOTES
CLOSED 1. All traffic control devices illustrated are REQUIRED. Devices
@ R11-2bT denoted with the triangle symbol may be omitted when stated
- 48" X 30" elsewhere in the plans.
. @ [ ':vr' CW25-17 A 2. ADDED LANE Symbol (CW4-3) sign may be omitted when sign
Sr'mdow Vehicle " a 48" X 48" between ramp and mainlane can be seen from both roadways.
with TMA ond a " © 10° (See note 1) 3. See "Advance Notice List" on BCI(6) for recommended date
high !n'rensrry . A '__ 8 A a €€ nore and time formatting options for PCMS Phase 2 message.
rotating, flashing, Ll a CWi13-1PA M 4. The END ROAD WORK {G20-2) sign may be omitted when it
oscillating or . 24" X 24 a conflicts with G20-2 signs already in place on the project.
strobe |ights olE ¥ (Plaque [ ] R + . losed
T *mls 5 See note 1) a omp to remain close '
= L] until work space is 1500
= ‘ ™ R past entrance to freeway
8
ANARA ;
[] » “ ¥A shodow vehicle equipped with o Truck Mounted Attenuator is
[y typically required. A shodow vehicle equipped with a TMA shall
a ° o . be used if it can be positioned 30° to 100’ in advance of the
5.—, GLJ L) 8 area of crew exposure without adversely affecting the work
S © “ b per formance.
=) =] ol
ig é @ 4 > 4 > =y )
. . 2 ENT RAMP XXX X
o ) %_ M TO BE XXXX Additional requirements for lane closures and advance signing
™ CLOSED XXXX shall be as shown on TCP (6-1) or as directed by the Engineer.
3 PHASE 1 PHASE 2
® (See note 3)
. o
® - ‘ 3
“ See TCP(6-1)for
® @ Lane Closure
[ y Details and
= o
o o Stoning! L - =k Texas Department of Transportation
G ‘ G ‘ G ‘ G A 2| — y 4 Traffic Operations Divislon Standard
AN | AIA | AN | Los
CLOSED T FF T P
See TCP(6-1) for AHEAD RAFFIC CONTROL PLAN
Lane Closure
Details and
Additional Sggozp"‘g? WORK AREA NEAR RAMP
Signing.
TCP (6-2a) TCP (6-2D) TCP(6-2)-12
FILE: tep6-2. dgn pN: TxDOT ‘CK:TXDOT‘DW: TxDOT ‘cx:TxDOT
ENTRANCE RAMP OPEN ENTRANCE RAMP CLOSED ©Tx00T_Februory 1994 | cow [secr] s
3 REVISIONS 6462 78 001 US82,ETC.
WORK WI TH I N 500 OF RAMP 1'97 8-98 DIST COUNTY SHEET NO.
-9 8-12 PAR|  LAMAR,ETC 41
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\MB}H1HEWE=S. tyother formats or for incorrect results or damoges resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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DATE:

LEGEND
G‘G‘G‘G N N ezzZz2a|Type 3 Barricade @ ® |Channelizing Devices
O (7]
o © . Truck Mounted
5 5 2 G G G G 3 IS [Heavy Work venicie | @ |xtyenuator (TMA)
35 3 § 5 Trailer Mounted Portable Changeable
o 8 ) Flashing Arrow Boord Message Sign (PCMS)
v n
[xY] & |sign <b |rroffic Fiow
EXIT O\ |Frag 0o [Fragger
— Minimum Suggested Moximum
/ ‘ Existing TopeEeEL;gt;L: "y CsDacing of Suggested
Shadow Vehicle Posted honne | izing Longitudinal
vith TMA ong Speed | FOM1C )fl* = S De‘““g Buffer,2poce
N . . 10" ‘ ‘ n o n a
rr?cl)$21' ::;en? :-crlghing Of fset/Of fset/Offset] Taper Tangent
L] ’
oscillating or _ 45 450°| 495’ | 540" 45' 90’ 195
strobe Iighfs—\\ 50 500’ | 550°| 600°] 50’ 100’ 240’
’C‘. _ \'\ 55 | | .y | 550716057 660°] 55" | 110 295"
o3 § % I~ RAMP 60 600’ | 660" | 720’ 60" 120 350’
a G ‘@ e o CLOSED 65 650'| 715°] 780°| 65° | 130’ 410"
Shadow Vehicle o= 3 T 7 T v 7 B
x with TMA and s 8 R11-20T 70 700" | 770 840, 70, 140, 475
® S high intensity a 48" X 30" 75 750’ | 825'| 900 75 150 540
rotating, flashing, ¥ 80 800’ | 880'| 960" 80’ 160’ 615
L oscillating or 5 ‘
strobe |ights = | EXIT XY %% Taper lengths have been rounded off.
L] ° L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH
[ ] I
" RAMP .| o Street B TYPICAL USAGE
L J _ SHORT SHORT TERM INTERMEDIATE LONG TERM
‘ ™ ® CLOSED a ’ MOBILE DURATION STATIONARY TERM STATIONARY STATIONARY
R11-2bT a
@ - ® 48" X 30" g EXISTING A v A
o
. ® A
G G GENERAL NOTES:
[]
o RAMP 1. All troffic control devices illustrated are REQUIRED. Devices
- -l CLOSED denoted with the triangle symbol may be omitted when stated elsewhere
1 P [] AHEAD in the plans.
‘ “ 2 CW20RP-3D
° 48" X 48"
4 e
‘ ‘
°
e 4
e
|XX|
CW13-1P , EXIT
24" x 24" " ® b %A shadow vehicle equipped with a Truck Mounted Attenuator is
. (P loque S | | | P typical ly required. A shadow vehicle equipped with a TMA shall
See note 1) A Existing be used if it con be positioned 30’ to 100’ in odvance of the
] | | | ﬂ area of crew exposure without adversely affecting the work
See TCP(6-1) for per formance.
a Lane Closure
Details and
‘ ‘ ; Additional Signing. ‘
| EXIT XX
“ St reet A Additional requirements for lane closures ond advance signing
e ‘ L —1 ’ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
®
‘ . /
[’y et
) -I./ Existing
@
L] |
See TCP(6-1) for )
Lane Closure X
Details and ¢ ——
Addi om0l S Toming. ‘ STREET B USE lgﬂ' Texas Department of Transportation
|| EXIT STREET A Traffic Operations Division Standard
G\G\@\G (M— CLOSED EXIT
Or, as an option when
exits are nombered TRAFFIC CONTROL PLAN

EXTT xv | [_usE WORK AREA BEYOND RAMP

CLOSED EXIT XX

TCP (6'30) TCP (6_3b) Place 1 mile (approx.) TCP (6_3) _]2

in aodvance of Street A

exit.

ENTRANCE RAMP OPEN EXIT RAMP CLOSED e

TRAFFIC EXITS PRIOR TO CLOSED RAMP e T BT T 1

1-97 8
4-98 8-12 PAR|  LAMAR, ETC 47
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
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FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\HB!fm18HEEEEd. tiyrpther formats or for incorrect results or damages resulting from its use.

DATE:

LEGEND
ezzz2|Type 3 Borricade ae (EES:TeI izing Devices
: 5 ANAWAWAS
8 Truck t
4 ‘ 4 ‘ AN ‘ NE A I3 |Heavy Work venicle | @S| ATien otor crva
2
e 2 X - & Existing Trailer Mounted Portable Changeable
m “ . EXIT 3 g Exit Gore ‘ Flashing Arrow Board Message Sign (PCMS)
I a g § Sion -l Sign < ::I Traffic Flow
ﬂ j j Existing O\ Flag D_O F lagger
Minimum suggested Maximum
Desirable . Spacing of Suggested
Posted| o rmuia Taper Lengths "L Chonnel izing Longi tudinal
Speed * % Devices Buffer Space
10° 11 12° Oon a on a "B"
Offset/Offset|Offset|] Toper | Tongent
45 450°| 495°| 540’ 45° 90’ 195
50 500’ | 550'| 600’ 50’ 100’ 240°
55 L=WS 550°| 605'| 660" 55 110 295"
EXIT 60 600°| 660" | 720’ 60’ 120° 350"
| EXIT XY b 65 650'| 715'] 780°| 65’ 130" 410°
‘ 70 700’ | 770'| 840 70’ 140’ 475"
Street B e AT 75 750 | 825'] 900°| 75° | 150 540
e 80 800°| 880’/ 960'] 80’ 160’ 615"
’ ° :pgz?ng* 60 X% Taper lengths have been rounded off.
Existing 8 L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
J‘a |— 200’ approx. gap
¥x] < ‘ TYPICAL USAGE
] R SHORT SHORT TERM INTERMEDIATE LONG TERM
EXIT = L ~5 CDs at 60 MOBILE DURATION STATIONARY | TERM STATIONARY STATLONARY
- a spacing / / f
Existing
‘ GENERAL NOTES
. 1. All troffic control devices illustrated aore REQUIRED. Devices
RAMP 8 G G denoted with the triongle symbol may be omitted when stated elsewhere
CLOSED |r11-201 =4 in the plans.
48" X 30 . Rl * 2. See BC Standards for sign detoils.
[ ]
— Shadow Vehicle
M Shadow Vehicle a with TMA and
S with TMA and high intensity
& high intensity @ rotating,
rotating, - flashing,
f flashing, oscillating or %A shadow vehicle equipped with a Truck Mounted Attenuator is
§ oscillating or ™ strobe lights typical ly required. A shadow vehicle equipped with a TMA shall
—strobe |ights o be used if it can be positioned 30’ to 100’ in advance of the
| | [ ] area of crew exposure without adversely affecting the work
per formance,
] RAMP [Ex1T xx - EXIT
s L1 CLOSED]| R11-207 | | OPEN
48" X 30" il
G G G Street A 1 E5-2
“ — ° 48" X 36"
@ ’ “
o P = °
o Existing L) Additional requirements for lane closures aond advance signing
° “ shal |l be as shown on TCP (6-1) or as directed by the Engineer.
4 I I | o]
a RAMP " | | |
.= CLOSED > M
e AHEAD ¢
A CW20RP-3D
‘ ‘ Py 48" X 48"
e See TCP(6-1)for See TCP(6-1)for 5 T f T i
° Lane Closure Lane Closure exas Department of Transportation
s Detoils and STREET A USE Detoils and y 4 Traffic Operations Divislon Standard
‘@ Additional EXIT STREET B Additional
4 Signing. Signing.
o o | N9 CLOSED EXIT roning
- 9 Or, as on option when TRAFF lc CONTROL PLAN
exits are numbered
||| 4 EXTT xx | [_Us WORK AREA AT EXIT RAMP
CLOSED EXIT XY TCP (6-4b)
TCP (6'40) l_’locelmile (approx. ) EXIT RAMP OPEN TCP (6-4) -]2
in odvance of closed ramp. FILE: Top6-d. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
Ex I T RAMP CLOSED © TxDOT Feburary 1994 CONT [SECT JOB HIGHWAY
REVISIONS 6462 78 001 Us82,ETC.
TRAFFIC EXITS PAST CLOSED RAMP a5 312
PAR LAMAR, ETC 43
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

12/28/2023 3:46:36 PM

FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 Non3F\HB!fm18HEEEEY. tiyrpther formats or for incorrect results or damages resulting from its use.

DATE:

5 b LEGEND
S 4D 4» 4p 403
G G G G e 3 c=zZzZz2|Type 3 Barricade @ @ |Channelizing Devices
I}
I L c c Truck Mounted
s 3 - s (000 [Heavy Work venicie | @8 |at¥enuator (Twa)
3 3 Trailer Mounted Portable Changeable
g g 5 Flashing Arrow Board Message Sign (PCMS)
2= |Sign QI Traffic Flow
a 0\ Flag D_O F lagger
L o
g Minimum suggested Maximum
8 [ it a Desirable . Spacing of Suggested
Ry Posted| | Taper Lengths "L Chonnelizing Longitudinal
f Speed | Formula * ¥ Devices Buffer Space
3 |_—Shadow Vehicle S 0’ | 11 | 12 on o on a "B"
bt B with TMA and Offset/Offset/0ffset|] Toper | Tongent
(9 s high intensity Shadow Vehicles 45 450°] 495'| 540" 45° 90" 195
x s rotating, with TMA ond B 0 n 7 B B
5 % Q.= . flashing, high intensity 50 500’ | 550'| 600 50' 100 240
= oscillating or - rotating, 55 L=WS 550'| 605'| 660’ 55 110’ 295'
[ ] strobe lights ol oo flc§r|1:n$,_ 60 600°| 660" | 720’ 60" 120’ 350'
© +
- ©9 cirope lignts 65 650 715'] 780°| 65’ | 130’ 410
= | | 70 700°'] 770'[ 840] 70’ 140’ 475"
o9 \ 75 750°] 825°] 900 75" | 150’ 540"
Vo [] 80 800’ | 880‘| 960 80’ 160’ 615’
™~ Existing Exit
. Gore Sign %% Toper lengths have been rounded off.
.. N L=Length of Toper (FT) W=Width of Offset (FT) S=Posted Speed (MPH)
- [~—Existing Exit EXIT
Gore Sign
A ‘ A ‘ A t . >
. EXIT . e TYPICAL USAGE
a .G o N @ b4 48"x42" MOBILE SHORT SHORT TERM INTERMEDLATE LONG TERM
14 ® rY DURATION STATIONARY | TERM STATIONARY STATIONARY
[]
[]
E5-4T 'S . v v v
.-g'// 48"x42" . 3 G G
g —K ™ GENERAL NOTES
s Q 3 8
U ~ o .
& ﬂ ~ ® e 1. All traoffic control devices illustrated are REQUIRED. Devices
@ - .0 - denoted with the triongle symbol may be omitted when stated elsewhere
‘0 a in the plans.
\/ o
@, a 2 2. See BC standards for sign details.
D) - EXIT
L o a R OPEN 3. If odequate longitudinal buffer length "B" does not exist between the
a ” @ S work space and the exit ramp, consideration should be given to closing
® 0 E5-2 the ramp.
[} 48" X 36"
[ Y °
)
: +°', .
.0 o “ - %A shadow vehicle equipped with a Truck Mounted Attenuator is
N ° typical ly required. A shadow vehicle equipped with a TMA shall
3 L /\ be used if it can be positioned 30° to 100’ in advonce of the
= area of crew exposure without adversely affecting the work
a [} _% per formance.
o
] ° .
" EXIT c
. OPEN ‘ ‘ =
£5-2 N Additional requirements for lane closures and advance signing
. 48" X 36" L shall be as shown on TCP (6-1) or as directed by the Engineer.
8 See TCP(6-1) for
n 8 _% Lane Closure
° Details and
o ° Additional Signing.
° —1 °
‘ ‘
s See TCP(6-1) for O‘ - 5
. B Lone Closure . Texas Department of Transportation
. Details ond s y 4 Traffic Operations Division Standard
Additional Signing. o
“ VAN —r
ot _ v ¢
= ® -V
™M
¢ =y 4>|4>|4>|4> TRAFFIC CONTROL PLAN
4>|4>|4>|4> TCP (6-5b)
TCP (6-5q) Ex I T RAMP OPEN FILE: +op6-5. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
Two LANE CLOSURE WI TH I N @TXDOT Feburary 1998 CONT |SECT JOB HIGHWAY
EX I T RAMP OPEN REVISIONS 6462 78 001 Us82,ETC.
] 500 . PAST Ex I T RAMP 1-97 8-98 DIST COUNTY SHEET NQ.
4-98  8-12 PAR LAMAR, ETC 44
[953




No warranty of any
ility for the conversion

TxDOT assumes no responsi

Typical Expected queue length = 1 mile

(See General Notes) 500’ Work
> $E Min.l SPace LEGEND
Shou | der R Shou |l der P, "
4 = @@ |Channelizing Devices Control Position (CP)
> > IO D CIDCIDLD 00 oD @
- - - - - ~ - - - - - - - e — — Portable Chqngecble Borrier Vehicle Wi"'h
Q J— J— N N J— J— J— J— J— “f I '::2 — — _ — S _ _ E:D D:l_j[:m_D:D l@ Message Sign (PCMS) E[[]j Truck Mounted Attenuator
E:> E:> E1B e CIoOCD l:[[:D 1my Law Enforcement <:| Traffic Flow
Shou | der Shou | der @ Officer’s Vehicle(LEOV)

@ II< 1000° - 1500° >|I
Approx.
@
1

D> b b b b
® 1600° ‘

1000 1000 1000° 1000’ 1000 Varies

TYPICAL USAGE

/ / 1000 Min. SHORT SHORT TERM
INTERMEDIATE LONG TERM
FREEWAY 4 WARN I NG THE TRAF F I C QUEUE MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY
CLOSED DO NoOT ROAD DO NOT
AHEAD PREPARED DRIVE CLOSED DRIVE 4
TO STOP, ON ON ¥ Should be repeated
15 SHOULDER SHOULDER in sequence every . .
VINUTE 1000° until reaching @ @ The WARNING LEOV should proceed to the right shoulder of the roadway, with emergency
CW20-1D DELAY Cw3-4 R4-17 CW20-3D CW3-4% R4-17% lights on approximately 1000’ in advance of the traffic queue (stopped traffic) as the
48" X 48" 48" X 48" 36" X 48" 48" X 48" 48" X 48" 36" X 48" queue develops. When determined thot |imited sight distaonce situations {(crest of hills,
@ sharp roadway curvature, etc.) may occur to motorists approaching the queue, the GENERAL NOTES
| s .
] START ING POSI T ION WARNING LEOV may proceed o mile or more in advance of the queue. 1.All traffic control devices shall conform with the latest edition of the
Texas Manual on Uniform Traffic Control Devices (TMUTCD). Additional
Traffic control devices should be installed or located near their intended position prior to beginning guidelines for traffic control devices may be found in the TMUTCD. Signs
temporory roodway closure sequence. Duplicate signs should be erected on the medion side of the roadway conflicting with the roadway closure sequence should be completely removed
when median width permits. Warning signs should not be placed on the paved shoulders that will be used by or covered. Additional traffic control devices may be required for closure
the WARNING LEOV, or where movement of the LEOVs or barrier vehicles will be impeded. @ Work of access roads, cross streets, exit and entrance ramps as directed by the
Space Engineer.
@ Prior to beginning the roadway closure sequence, all equipment, materials, personnel, ond other items Shou | der EREREN
necessary to complete the work should be gathered mear the work area. Entronce ramps located in the @ e g 2.Law enforcement officers and all workers involved should review and
area where a queue is expected to build should be closed. E:> 1B CIECIpco @@ aco understond al| procedures before the roadway closure sequence begins.
- T:ID - — — Pre-work meetings may be held for this purpose. Local emergency services
@ There should be one LEOV for every lane to be controlled, plus o minimum of one to warn traffic _E:> = and media should have advance notification of roadway closure, expected
approaching a queue. An additional lead law enforcement officer is desirable to remain with the ED dotes and approximate times of closures.
Engineer’'s or Contractor’s point of contact (POC) during the operation in order to improve
communication with all LEOVs involved. Shou l der 3.Law enforcement officers shall be in uniform and have jurisdiction in the

locale of the work area. An additional WARNING Law Enforcement
Officer’s Vehicle (LEOV) moy be used on the medion side of the
roadway where median shoulder width permits (See sequence #9 ).

@ One barrier vehicle with a Truck Mounted Attenuator and amber or blue and amber high intensity
flashing/oscil lating/strobe Iighting shall be used for each lane to be closed.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

S

The roadway closure should be during off-peogk hours, as shown in the plans,

Shoulder 5 RELEASING STOPPED TRAFF IC or as directed by the Engineer.
<
Q @ _ IT[ED_ — _@_ L _ E_:[ED_EFD Work should be Iimited to approximately 15 minutes maximum duration unless
1o @0 @ L E:H:D otherwise directed by the Engineer based on existing roadway conditions.
J— J— i — e E — L J—
&0

o

ond maintain on odequate clear zone. queue extends post the most distont advance warning signs, the work area
should be cleared of all equipment, materials, personnel, and other items,
When the roadway is clear for traffic, the LEOV should proceed forward from the left and the roadway reopened. When the queue hos dissipated and the traffic
Last vehicle shoulder followed by the barrier vehicles, from left to right, as shown alphabetically flow appears normal the roadway closure sequence may be repeated.

< — — All equipment, materials, personnel, and other items should be removed from the roadway If the work is not complete within 15 minutes, or if the end of the traffic
> p 15
(=)

Shou | der

&)

1600° must clear in the plan view. .
M before closing — 6.For troffic volumes greater than 1000 Passenger Cors Per Hour Per Laone
@The LEOV or LEOVs on the right shoulder may remain on the shoulder until satisfied (PCPHPL), or for roadway closures that exceed 15 minutes, see details
that traffic is moving satisfactorily before merging or proceeding. elsewhere in the plan.
CW20-1D . . . .
48" X 48" @LEOVS and barrier vehicles should re-group at their respective starting 7.1f traffic queues beyond the advance warning signs during one road closure

positions if necessary. sequence, the advance wcrnir]g should be.ex+ended prior to repegﬂng the road
2 REDUC l NG SPEED OPERAT ION closure sequence. When possible, PCMS signs should be located in advonce

of the last available exit prior to the closure to al low motorists the
choice of on alternate route.

Starting position of the LEOVS should be in odvonce of the most distant warning signs.

@O

Once the LEOVs have achieved an abreast blocking formation while traveling toward the CP, emergency THIS PLAN IS INTENDED TO BE USED AT LOCATIONS/TIMES
lights ond headlights should be turned "ON". The LEOVs should maintain formation, not allow troffic WHEN TRAFFIC VOLUMES ARE LESS THAN 1000 PASSENGER
to pass, ond begin to decelerate. The LEQVs should continue to decelerate, giving the barrier vehicles CARS PER HOUR PER LANE.

opportunity to be stoged upstream of the work spoce after troffic has cleared. The LEOVs should
then continue to decelerate slowly until bringing traffic to o stop near the barrier vehicles.

36 PM
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\CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19-20 Upgrade 6344-26-001 NonSF\HB}fm18HEPEED. tiyrpther formats or for incorrect results or damages resulting from its use.
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Q

DATE
FILE

o 500° Min. | work
Space

T =k Texas Department of Transportation

— Sgde' T COCEET O e y 4 Traffic Operations Division Standard
o »>C0p . LDCoCBos : TRAFFIC CONTROL PLAN
o CIOTn[ b m SHORT DURATION FREEWAY

CLOSURE SEQUENCE
TCP(6-7)-12

3| ALL TRAFFIC STOPPED AT CP

@ Once traffic is stopped the LEOVs should park on the shoulders with emergency Iighting "ON" in order

to provide low enforcement presence at the closure and keep shoulders blocked ahead of the work space. FILE: teopb-7. dgn bN: TXDOT \C“TxDOT\W TxDoT \WWDOT
They should stay in radio contoct with the WARNING LEOV. ©7Tx00T  February 1998 CONT | SECT JoB HIGHWAY
. . . . REVISIONS 6462 78 001 us82,ETC.
The barrier vehicles should be parked, one in each laone, the parking brake set, with the high visibility 1-97 8-12 oreT CounTY SHEET MO
flashing/oscil lating/strobe lighting "ON, " and the transmission in gear. 4-98 PAR LAMAR, ETC 45
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No warranty of any

TxDOT assumes no responsibility for the conversion

ndard to other formats or for incorrect results or damages resulting from its use.

Sl.dgn

e
bc-

&

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:
thi
-20 Upgrade 6344-26-001 NonSB\Ma i

12/28/2023 3:46:37 PM

FILE: Q: \CONTRACTS\SIGNAL MAINT CONTRACTS\FY 19

DATE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment
within the right-of-way shall wear high-visibility safety apparel meeting

devices, construction pavement markings, and typical work zonme signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility

The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standord

shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 or 3 risk exposure. Closs.3 gcr@en+s should be
considered for high traffic volume work areas or night time work.

—_

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

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

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

when flagging is used at night.

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

by a licensed professional engineer for approval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

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

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

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

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

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

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

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

necessary warning signs as shown on these sheets, the TCP sheets or as

directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

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

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

8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is maonufactured. TRAFFIC ENGINEERING STANDARD SHEETS

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

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

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

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

devices. SHEET 1 OF 12
. . . . . . . %§§§§‘V® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles - g?@ﬂ
must be parked away from travel lanes. They should be as close to the ITexasDePartmenfOfoa"SPO"taﬁon Standard

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

FILE: be-21. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

©TxDOT November 2002 CONT | SECT JoB HIGHWAY
2-03 7_??190“ 6462 78 001 us8z,ETC.
9-07 8-14 DIST COUNTY SHEET NO.
5-10 5-21 PAR LAMAR, ETC 4§
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15,6
ACING
TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACI
BEGIN
TYPICAL LOCATION OF CROSSROAD SIGNS T-INTERSECTION ) WORK SPACING
% %G20-9TP | 7oNE SIZE
ROAD W?ATFES TRAFEISC A
<& NEXT X % %R20-5T | FIN . Posted| Sign
(Optionol NEXT X MILES => DOUBLE Sign Conventional| Expressway/ Speed |Spacing
see Note 620-1aT % % R20-50TP| B ROAD WORK Number Road Freeway ny
é‘é 620-21F 1 ond 4) <5 NEXT X MILES or Series
w O G20-1bTL Feet
Y= L H
5% q { % X.G20-2bT | WORK ZONE cw204 MPH | (Apprx.)
5 . L * 1 120
gog X y X N X i ' x Exglz 48" x 48" | 48" x 48" 2
o8 CROSSROAD ] e <& | 10007 -1500° - Hwy 35 160
LE 1 Block - City kil = [
CTED cw23
ENE4 X X INTERSE _— — = Tock - Cit 40 240
e : — 4 ROADWAY ) 100071500y ey | T Blaok ity CW25
28 - | 320
Z¥ g §® ! k > 45
el b » ) ; Q i CW1, Cw2 50 400
=+H—:.; ROAD WORK \ 620-1bTR ROAD WORK ) csJ END 0O CW7: CWB: 36" x 36" 48" x 48" = 5007
958 <= NEXT X MILES NEXT X MILES = 80 Limit WORK ZONE | G057 % % CWO, CW11,
8@% NEXT X MILES => ENDORK —BECIN min. o P :‘ 60 6002
<gn 620-10T Optional ROAD BEGIN 620-5T | ROAD WORK 2 o5 7002
50l see Note 620-2FF WORK NEXT X MILES
88, Tond ) %% 020-9TF | zoNe e v B CW3, CWd, L 70 | 8002
&°§ I of Engineer TRAFEIC 620-67 STute / CW5, Cwe, 48" x 48 48" x 48 75 900 2
@c N ] - i ith approval o . -
Sab H+ May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with appi % % R20-5T DBIJJBELSE —ConRICTo m cws-3, 80 10002
gev (see note Z below) " RK AHEAD" (CW20-1D)sign ond o -50TP| e ROAD WORK cwio, cwiz 3
gé‘é 1. The typical minimum signing on o crossroad opprooch should be o "ROAD WO % % R20-50TP| odmets * *
Eot 620-2) "END ROAD WORK" sign, uniess noted o+hfrmse 40 plonE.AD (CW20-1D) sign mounted back to back G20-2
w3 2. The Engineer moy use the reduced size 36" x 36" ROAD WORK AH roads (see Note 4 under
3%% " With the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on ;)w ;mﬁ'c;::)s{ Sign Designs for % For typical sign spacings on divided highways, expressways and freeways,
T . . ing" " rd Hi . . ices"
L. ;Typical Construction Worning Sign Size ond spocmg_).*iee ;thce 32r2ing s?gns on low volume CSJ LIMITS AT T-INTERSECTION see Part 6 of the "Texas Monual on Uniform Traffic Con;rrmmfgewces
co5 Texas" manual for sign details. The Engmee:hmoy omu'fd ': ?o:; volume as per TMUTCD Part 5. This rafl ntrol devices (TMUTCD) typical application diagrams or TCP Stondard Sheets.
L0 i ill determine whether a rood i R . f any additional traffic co ’
VoL crossroads. The Engineer wil . . ne the types and location of any . . . .
£86 information shall be shown in the plans. . + require additional signs such as FLAGGER 1. The Englneizow'éll' gize:gclzomponyinz signs, or other signs, that should be used when work is /\ Minimum distance from work area to first Ac.jvt_mce Wm_'mng sign nearest the
3‘8 e 3. Based on existing field conditions, ”-'efE"gfnezr/&ﬂ:sezdgrnr?zzq| gigns are required, these signs will ;:?:gosegformgg at or near an intersection. work area ond/or distance between each additional sign.
2L e signs. :
5 AHEAD, LOOSE GRAVEL, or other approprig : tor will determine the proper "CONTRACTOR
E‘éé be considered port of the minimm requ|remen'rs;hThchggé:ﬁr/%rr\:?\ec?c Control Plan sheets or the Work 2. If construction closes the road ot a T-intersection, the Contractor Sr:o" g(llc(xl:g)*ztleso():ON GENERAL NOTES
% location and spacing of ony Sign not shown on the ' " NAME" (G20-6T) sign behind the Type 3 Borricodes for I,”?RSZ’S"WSFLESEE% X MILES" right orrow 1. Special or larger size signs may be Used 05 necessary.
égz . %gne"sgggd%gl(sngﬂs;( MILES" (G20-1aT}sign shall be required at high vc_JIune cro§sroods 'rg oc.l:;:i The "ROAD WORI_( NEXT X MILES" ITH gr;ow:gzo;?;b: :?gning called for in the plaons. . . d os required to have 1500 feet
"’aé ' mo?roris'rs of the length of construction in either direction from the intersection. The Engi (G20-1bTR) " signs shall be replace y 2. Distance bef!,een signs should be increased a
- : . is considered high volume. . advance warning.
4 gé :clj:.l!T?:;ng'lr::f:?:TgrrwSoTogg:?:e; may be shown elsewhere in the plans for higher volume crl‘os:;:ggs-i " d required to have 172 mile
. i - : i . ; i as i
o | o s T e e s ot ol s, o o 1 L e g 0 e ok re
2L the plans or os determined by the Engineer/Inspector, shall be i - R WORK BEGINNING AT THE CSJ LIMITS or more advan .
"”5°C SAMPLE LAYOUT OF SIGNING FO | 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on lgw \;Oéu“:
299 1 IN . N . H art 5. See
XY WORK AREAS [N MULTIPLE LOCATIONS WITHIN CSJ LIMITS le 0 % %620-97P BWE(;;RK crossroads at the discretion of the Eng.negrssjsngfr TMUTCD
LA ZONE STAY ALERT OBEY Note 2 under "Typical Location of Crossrood Signs”.
8o TRAFFIC L
:3%3 BEGIN I‘?OOT * ¥ R20-5T DE){JNBEEE '@' WASF:::':?G 5. Only diamond shoped worning sign sizes are indicated.
& 0o+ ROAD WORK. R4-1 .
L3Ew % % G20-5T | ROAD WORK CW1-4L ? PASS = . Vo . . Hiahwo
Z g uot NEXTNfM:lLES X X appropr Tatel * % R20-50TP| 55, TALK OR TEXT LATER STATE LAW 6. See sign size listing in “TMUT|CE . Slgnlggge:\?; g'; :CZ”Z;‘I’:"?';S“ égsigz
ol A } : : " or comp
2" 0¥l CW20-1D % %G20-6T [ ADORESS CWI3-1P | uPw O 620-10T X R20-3T% ¥ Sign Designs for Texos" manuo
n Lz CW1-4R STATE ‘ sizes.
a 1‘% WORK CONTRACTOR ‘ X X X
S AREA X CWI3-1P Type 3 Barricodelor 4
=z ! * CW20-1D uey channeizing devices ) 4 q q d 4 LEGEND
6 /L H
© o I../. //J . \ X L/// / <= Type 3 Barricade
) - - - —_—
q o S o 0o O 0 0 0O sLolo o 0 < - - -
z / <& // s — / / & /ﬁ/ = O OO | Channelizing Devices
3 > <a . s
%3 o \ o o o j
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§ ¥ = SPACE = - N(_)-PASSIN(I;d R2-1| LIMIT WORK 620-2bT % % See Typical Comstruction
5 . "Csy Limit b line shou 00 X X Warning Sign Size and
g HTH Shaqne“zmg ROA%NRORK °‘-’$E°”-’°§e X Spacing chart or the
3 evices ditional wi Sig .
o ngineer/Inspector should ensure additi A location NOTES TMUTCD for sign
§] Wnen extended distonces gocur Detwoen minimel work spogis;h;r;: ::zogll areas to remind drivers they are still G20-2 ¥ % ocati . ISt spacing requirements.
n| "ROAD WORK AHEAD" (CW20-1D)signs ore placed in advance ts for exact location and spacing of signs and The Confractor shall determine the appropriate dis o:ge
z within the project Iimits. See the opplicable TCP sheets fol o be placed on the G20-1 series sngnshond l?E?(I;Npsgjec-r SHEET 2 OF 12
i i " - ign for each specifi .
>l channelizing devices. ITS BEGIN WORK NEXT X MILES" (G20-5T)sign or rounded -
Z| SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIM oL Tnis distonce shol| replace fhe "X" ond shall o Engineer. » Jare
2 >l % %620-9TP | 70NE STAY ALERT OBEY to the nearest whole mile with the approval o E . Safety
- '|< —BEG%RK SPEED TRAFFIC , WARNING No decimals shall be used. I Texas Department of Transportation Standard
2 HHCOSTHGDME | | LIMIT | xaao-st | s ) S O] The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE® (G20-2bT)
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

Work zone speed limits shall be regulatory, established in accordonce with the "Procedures for Establishing Speed Zones, "

ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.

Reduced speeds should only be posted in the vicinity

No warranty of any

one_direction only. sy of work activity and not throughout the entire project.
gore BC@@) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed
signing. or covered during periods when they are not needed.

Signing shown for
one direction only. csJ
See BC(2) for
T
additional advance LIMITS
signing.

~ — __fQ:_ -

TxDOT assumes no responsibility for the conversion

The use of this stondard is governed by the "Texas Engineering Practice Act".
s made by TxDOT for any purpose whatsoever.
%+§&§gggfdcﬁﬁ1ofher formats or for incorrect results or damages resulting from its use.

n

DISCLAIMER:
a
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GUIDANCE FOR USE:
LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS
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GENERAL NOTES

WORK
ZONE

SPEED
LIMIT

©O

This type of work zone speed |imit should be included on the design of
the traffic control plans when restricted geometrics with a lower design
speed are present in the work zone and modification of the geometrics to
a higher design speed is not feasible.

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described

above, should be posted and visible to the motorist when work activity is present.

Work activity may also be defined as a change in the roadway that requires
a reduced speed for motorists to safely negotiate the work area, including:

a) rough road or damaged pavement surface

b) substantial alteration of roadway geometrics (diversions)

c) construction detours

d) grade

e) width

f) other conditions readily apparent to the driver
As long as any of these conditions exist, the work zone speed |imit signs
should remain in place.

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed |imit may be included on the design of

the traffic control plans when workers or equipment are not behind concrete
barrier, when work activity is within 10 feet of the traveled way or actually
in the traveled way.

Short Term Work Zone Speed Limit signs should be posted and visible to the
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered.

(See Removing or Covering on BC(4)).

projects where speed control is of major importance.

mounting height.

for each direction of travel.

. Frequency of work zone speed |imit signs should be:

40 mph ond greater 0.2 to 2 miles
35 mph and less 0.2 to 1 mile

background (See "Reflective Sheeting" on BC(4)).

. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,

. Regulatory work zone speed Iimits should be used only for sections of construction

. Regulatory work zone speed |imit signs shall be plaoced on supports at a 7 foot minimum

. Speed zone signs are illustrated for one direction of travel and are normally posted

. Regulatory speed limit signs shall have black legend and border on a white reflective

"WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT"(R2-1)signs shall not be paid for

directly, but shall be considered subsidiary to Item 502.

otherwise noted under "REMOVING OR COVERING" on BC(4).

. Techniques that may help reduce traffic speeds include but are not Iimited to:

A. Law enforcement.

B. Flagger stationed next to sign.

C. Portable changeable message sign (PCMS).
D. Low-power (drone) radar transmitter.

E. Speed monitor trailers or signs.

. Speeds shown on details above are for illustration only.

Work Zone Speed Limits should only be posted as approved for each project.

.For more specific guidance concerning the type of work, work zone

conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system.

. Turning signs from view, laying signs over or down will not be allowed, unless as

See General
Note 4
e
620-5aP ZONE | 620-5aP
SPEED 7 O R2-1

LIMIT

R2-1 6 O Re-1

SHEET 3 OF 12

gco Traffic
- Safety
I Texas Department of Transportation s”,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT
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No warronty of any
ility for the conversion

TxDOT assumes No responsi

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

The use of this stondard is governed by the "Texas Engineering Practice Act".
NonSP\Maint\bc-21.dgn

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

RA| T F
TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES FOR WORK ZONE STONS

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

38 PM

46
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12/28/2023 3

Q

DATE
FILE

1
12 min. 2. Wooden sign posts shall be painted white.
, 3. Barricades shall NOT be used as sign supports.
2 ROAD 4. All signs shall be installed in occordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and
minimum guide the traveling public safely through the work zone.
from WORK 5. The Contractor may furnish either the sign design shown in the plans or in the "Stondord Highwoy Sign Designs for Texas" (SHSD). The
AHEAD ® curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
g A k= N / from the plons. Any voriation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
° v o \/ Responsible Person. All chonges must be documented in writing before being implemented. This can include documenting the changes in
] o the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.
S i S T 6. The Contractor shall furnish sign supports listed in the "Compliont Work Zone Traffic Control Device List" (CNZTCD) for small roodside
_ 7.0’ min, — e signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
¢l 0 -6 9.0’ mox. 216 or 3 7.0 min. standard sheets.The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. If there is a question
< -3 -7 2 eater ™ 2 9.0° mox. regording installation procedures, the Contractor shall furnish the Engineer o copy of the monufocturer’s installation recommendations so
= — |greate the Engineer can verify the correct procedures are being fol lowed.
7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
N N7 damaged or marred reflective sheeting as directed by the Engineer/Inspector.
S| % 8. ldentification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
Paved 7SS RN Y, Paved =7 \\\///é\‘% % -l v for identification shall be 1 inch.
shoulder shoulder . X \%[ I 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.
NN 2SS~
~7 RAT F K fi 1 "Tex 1 ni form Troffi trol i " Port
¥ When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight ond plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates con vary bosed on the type of
. . . work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Objects shall NOT be placed under skids as a means of leveling. " . . M ? . ", s Y .
Controctor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in
¥ % When ploques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. reg“[d *°*°r°5“‘:°:'f“'”ess ond :“zazfgczfD"_‘:‘;“ﬁg‘;;‘;‘?’;";z'r o thon 3 davs
Supplemental plaques fodvisory or distance) should not cover the surface of the parent sign. 0. Long-ferm starionary - wor upi ! yS. . . . . .
PP ploa rsory ' P g b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
more than one hour.
c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
= shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
ULIES 'T_ protrude Q or screws. Use TxDOT's or SIGN MOUNT ING HE IGHT
| above sign manufacturer’s recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more thon 9 feet, above the paved surface, except
/0 HE M procedures for attaching sign as shown for supplemental plaques mounted below other signs.
%ﬁl substrates to other types of 2. IR: l;(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
T '|F ~| sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
TEI IFH Suppor t / 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
~ shal | not 1 / appropriate Long-term/Intermedigte sign height.
FH WE protrude <_3 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
. above sign . F
DOUBLE i or Nails shall NOT S12E_OF SIONS o . . . .
- 1 1.  The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
= be allowed. SIGN SUBSTRATES
KERS Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
ARE PRESENT i I shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.
Sign supports shall N o A A 2. "Mesh” type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
extend more thon T directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
1/2 way up the support. Mul 'riple fastened to the bock of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
back of the sign . * screws that do not penetrate the face of the sign panel. The screws shall be ploced on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
FRONT ELEVATION joined or spliced by SEFLECTIVE SHEETING . ; ; flectivi i £ DMS-8300
Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements o -
Fiber Rein:‘orced Plastic ony meons Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION lict SICN LETTERS
. . . . . by splicing or - .
above and two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
the sign substrate, not near the base of the support. Splice insert lengths 00 other means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice ond first class workmanship in accordance with Department Standards and Specifications.
of ot least the some gouge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediote stotionary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles ore the primary method to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.
by floggers. The STOP/SLOW poddle size should be 24" x 24", 1. Permanent signs are used to give notice of traffic laws or requlations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely

covered when not required.

4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
entire sign foce and mointain their opaque properties under gutomobile headlights at night, without domaging the sign sheeting.

5. Burlap shall NOT be used to cover signs.

6. Duct tope or other adhesive material shall NOT be offixed to a sign face.

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

2. STOP/SLOW paddies shall be retroreflectorized when used at night.
3. STOP/SLOW paddles may be attached to a staff with a minimum
length of 6’ to the bottom of the sign.
4. Any lights incorporated into the STOP or SLOW paddle faces
shall only be as specifically described in Section 6E.03
Hond Signaling Devices in the TMUTCD.

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

construction.
. . . . . SIGN SUPPORT WEIGHTS SHEET 4 OF 12
2. When permanent regulatory or warning signs conflict with work zone conditions, T. Wnere sign supports require the use of weights to keep from turning over, the use
remove or cover the permanent signs until the permonent sign message matches of sandbags with dry, cohesionless sond should be used §® Traffic
. . ;rs‘fc5°:$:ggo‘r:gnd'1'°n' For details for covering large guide signs see the 2. The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiiiseigln
24 24 . constant weight. . . . I Texas Department of Transportation Standard
3. When existing permanent signs are 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 at all times. 4 ‘S'Ordgse GShS'?g SUPPg” weights. ¢ 35 Ibs ond . 50 1b
4. If existing signs are to be relocated on their original supports, they shall be 5 Sg:dbgg: :hglljl b:eégdeoo?lzlmrogle mo're?igT ,rgoTO:é'é"r’g Spon veh?é:ulor
installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact. Rubber (such as tire inner tubes) shall NOT be used. BARR l CADE AND CONSTRUCT lON
IH 24..4 IH 24..4 :holl meet ';he required mounting helgh'rs shown on the BC Sheets or the iMD 6. Rubber ballasts designed for chonnelizing devices should not be used for
tondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed and manufactured
E°°k°;°:"g 'dRe"_ Whit Eg":g?:"go;dg:"’_“‘glmk relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
egen order 'te 9 5. 1f R . 7. Sandbags shall only be placed along or laid over the base supports of the
= e = . permanent Signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fosteners. Sandbags shall be placed
USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TXDOT [exs TxDOT oW TxDOT [ ek: TxDOT
BACKGROUND ORANGE TYPE By, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damoged by the Contractor FLAGS ON SIGNS @©TxDOT November 2002 CONT | SECT J0B HIGHWAY
LEGEND & BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. Wnhen used, the flag shall REVISIONS 6462/ 78] 001 Us82,ETC.
Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oisT CounTY SHEET NO.
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be al lowed to cover any portion of the sign face. 7-13  5-21 PAR LAMAR. ETC 49
9
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. Sign
> Sign P
ign 05t —
%6 Sign o :::gf ¢| .~ Post
24" x 4~ Post H .
% Moximum I‘_ >~ skid 2
_ A 12 sq. ft. of M 76 H .
. 4ax4 B I s X H
* Maximum wood M Il sion foce \\ 2x6 o2 : :
21 sq. ft. of POSt 246 . Ve of K p
/ sign face B N 21" 0\5‘6 o« ﬁ R HES
u & L7 N <2 desiravle
g5 60" axd 7|e} cesiravie i o
55 axd bl ock E’:’ 34" min, in Optional ‘f{
sy ¥4x4 ¥4 " min, f .
:g * vood 720 block l L~ HH strong soils, | reinforcing s g . . Base
t8¢ /pos'r - 48" 3 2 55" min. in sleeve ———=ysfo 34" min. in See the CWZTCD Post
908 Length of skids may minimum HE weak soils. (172" larger \'&} sfrong soi Is, for embedment.
ggw H '_‘ X %4x4 be increased for oe than sign NI 55" min. in
o5- T ~ Top wood additional stability. it bost x18 i ook Soi 1.
14 .
z:§ BC 14} post Toe Anchor Stub |33 Anchor Stub HE
. HH " :
Y sfeer sign 2x4 x 40" See BC(4) 24" 2x4 brace {1747 larger |4/3 {174% larger K
b-@ o 20" for sign TIN S fhoa ston L3 thon sign HH
<oy 30 he.'r%mn,r . v/ 2x6 height 3/8" bolts w/nuts 3 post) ———=3|2 post) ———= 3|2
8%% requi & requirement or 3/8" x 3 1/2" / i} ~
Fao I RS (min.) lag Y OPTION 3
£ Qo = OPTION 2 . . e)) HANNEL
8oL H H o 0 7 \ \t screws OPTION 1 (Anchor Stub) (Anchor Stub and Reinforcing Sleew %W
’:.8:,',‘ B - + 4x4 block 4x4 block (Direct Embedment) METAL TUBING bolted anchor
£ |‘—’| e sice PERFORATED SQUARE
LQO "
" 6
i - T OUND MOUNTED SIGN SUPPORTS
= Front P RTS GR sign support.
2oz e s H dure for each type sig
= TED wo s installation proce '
553 SK1D MOUN ED SIGN SUPPORTS Refer to the CWZTCD and the mOPUf'rGocgfeurser:oll adhere to the monufacturer’s recommendation.
08 - RTABLE SKID MOUNT The maximum sign square foo N on be used for larger signs.
§-° X LONG/INTERMEDIATE TERM STATIONARY - PO o WEDGE ANCHORS
=+
B tic Wedge Anchor Systems as shown
Ak on e SVD Standord Sheets may be.used gg. sempor ory
£ §‘8' 16 sq. ft. or less of any rigid sign on the SMDer"rf‘gErgigﬂgeug 'roylo square feet of sign
. ft. S J ign suppo . H ils
3L° substrate Iisted in section J.2.d of Foce.  They may be S e O e dy SO
2y the CWZTCD, except 5/8" plywood. if approved by the Engineer. ‘Sﬁee‘;’g.. on BCUIN).
"E’:.._ 9 sq. ft. or less- 172" plywood is allowed. "Traffic Engineering Standard She
OAL 10mm extruded
>200 .
a8 thinwal | plastic . DESIGNS
:‘gé sion only : QZ e sxpgorsl;. jZizci,rI!; OTHER LONG/INTERMEDIATE
o B (2 per su OF APPROVED
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10.Missing or damoged Barrier Reflectors shall be replaced as directed

1

.Single slope borriers shall be delineated as shown on the above detail.

Barrier Reflectors shall be pre-qualified, ond conform to the color and
reflectivity requirements of DMS-8600. A I1ist of prequalified Barrier
Reflectors can be found ot the Material Producer List web oddress
shown on BC(1),

Color of Barrier Reflectors shall be os specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

LOW PROFILE CONCRETE
BARRIER (LPCB) USED
IN WORK ZONES

LPCB is approved for use in work
zone locations, where the posted
speed is 45mph, or less. See
Roadway Standard Sheet LPCB.

Barrier Reflector on
16" tall plastic bracket

\

Max. spacing of barrier
reflectors is 20 feet.

Attach the delineators as per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

CONCRETE TRAFFIC BARRIER (CTB)

See D & OM (VIA)
Where traffic is on one side of the CTB, two (2) Barrier Reflectors

shal |l be mounted in gpproximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced at one end of each
CTB. This will allow for attachment of a barrier grapple without
damaging the reflector. The Barrier Reflector mounted on the side of
the CTB shall be locoted directly below the reflector mounted on top of
the barrier, as shown in the detail above.

Where CTB seporates two-way traffic, three borrier reflectors shall be
mounted on each section of CTB. The reflector unit on top shall have
two yellow reflective foces (Bi-Directional)while the reflectors on each
side of the barrier shall have one yellow reflective face, as shown in
the detail above.

When CTB seporates traffic traveling in the same direction, no barrier
reflectors will be required on top of the CTB.

Borrier Reflector units shall be yellow or white in color to match

the edgeline being supplemented.

Moximum spacing of Barrier Reflectors is forty (40) feet.

Pavement markers or temporary flexible-reflective roadway morker tabs
shal | NOT be used as CTB delineation.

Attachment of Barrier Reflectors to CTB shall be per manufacturer's
recommendat ions.

Install o minimum of
3 Barrier Reflectors
as per manufacturer's
recommendat ions.

DELINEATION OF END TREATMENTS

END TREATMENTS FOR
CTB’S USED
IN WORK ZONES

End treotments used on CTB’s in work zones
shal | meet the opppropriate crashworthy
standords as defined in the Manual for
Assessing Safety Hardware (MASH). Refer

to the CWZTCD List for approved end
treatments and manufacturers.

by the Engineer.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS

FILE

WARNING L IGHTS

1. Warning lights shall meet the requirements of the TMUTCD.

2. Warning lights shall NOT be installed on barricades.

3. Type A-Low Intensity Flaoshing Warning Lights ore commonly used with drums. They are intended to warn of or mark a potentially hazardous
area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmentol Material Specification DMS-8300.

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

The Engineer/Inspector or the plans shall specify the location and type of worning lights to be installed on the traffic control devices

5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB"
5.

approved substitute mounted on a 1.
drum adjacent to the travel way. 2.

6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will
certify the worning 1ights meet the requirements of the Iatest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights

7. When used to delineate curves, Type-C aond Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside.

8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans.

Iype € Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS

Type A flashing warning Iights are intended to warn drivers that they are approoching or are in a potentially hazardous area.

Type A random flashing warning lights are not intended for delineation and shall not be used in a series.

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

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

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

6. Warning lights shall not be installed on @ drum that has @ sign, chevron or vertical panel.

7. The moximum spacing for warning |ights on drums should be identical to the channelizing device spocing.

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS

discretion of the Controctor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or ARRO“ PANEL REFLECTORS

2. The warning reflector shall be yellow in color and shall be monufoctured using a sign substrate approved for use with plastic drums |isted 3 ke¥e| i Tﬁas.CWZTCD ¢ list of ¢ T™A 9 9
on the CWZTCD. . Refer to the C or a list of approved TMAs

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. mAfhgrgIZﬁgu'r“ on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR

Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where ottached to the drum. . . . ‘s
or sqgare.Mus+ haveya yel low 5. Squore substrotes must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 goTrg ?ggu;ge$eizszgvgﬂg;'2$ ngfo;;ocg? 2$e5°:;;;gﬂig
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when @ work |- o be-21.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

DMS 8300-Type B or Type C. . . . area is spread down the roadway and the work crew is an .

7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7xDOT  November 2002 CONT | SECT 408 HIGHWAY

8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS 6462 78 001 UsS82,ETC.

9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oISt COUNTY SHEET NO.

13 5-21 PAR| _ LAMAR,ETC 52

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

Arrow Boards may be located behind channelizing devices in place for a shoulder
toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.

1. The Flashing Arrow Board should be used for all Iane closures on multi-lane roodways, or slow
moving maintenance or construction activities on the travel Ianes.

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

3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
control devices that should be used in conjunction with the Flashing Arrow Board.

4. The Flashing Arrow Board should be oble to display the following symbols:

[ ] [ J
[} [}
[} [ ] [}
[ J [}
[J [J
° o OR °
[ ]
[ ] o ° °
[ N ) ° PY
[ [] L ° [
[} ®
4 CORNER CAUTION ALTERNATING DIAMOND CAUTION [ [

[} [ J [ ] [ ] [ ] [ J
[ J [ J [ J [ ] [ ] [}
[ ] o o o [ ] o 6 6 0 o [ ] [ ] [} [}
[ ] [ ] [ ) [ ] [ ] [ ]
[J [J [ J [ J [J [ ]

DOUBLE ARROW RIGHT/LEFT ARROW
(right arrow shown;

left is similar)

RIGHT/LEFT
SEQUENTIAL CHEVRON
{right chevron shown;
left is similar)

5. The "CAUTION" display consists of four corner lamps flashing simultaneously, or the Alternating
Diomond Caution mode as shown.

6. The straight Iine coution display is NOT ALLOWED.

7. The Flashing Arrow Board shall be capoble of minimum 50 percent dimming from roted laomp voltage.
The flashing rate of the lamps shall not be less than 25 nor more thon 40 flaoshes per minute.

8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
intervals of 25 percent for eoch sequential phase of the flashing chevron.

9. The sequential arrow display is NOT ALLOWED.

10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
display may be used during daylight operations.
11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
flash rate and dimming requirements on this sheet for the same size arrow.
14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
to bottom of panel.
REQUIREMENTS
MINIMUM
MINIMUM | MINIMUM NUMBER
TYPE| "size | oF paneL Lawps | VISIBILLTY ATTENTION WHEN NOT IN USE, REMOVE
Flashing Arrow Boords THE ARROW BOARD FROM THE
B | 30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
C 28 x 96 15 I mile outomatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.

FLASHING ARROW BOARDS

SHEET 7 OF 12

TRUCK-MOUNTED ATTENUATORS

=t

I Texas Department of Transportation

Traffic
Safety
Division
Standard

1.

Truck-mounted attenuators (TMA) used on TxDOT facilities
must meet the requirements outlined in the Manual for
Assessing Safety Hardware (MASH)

BARRICADE AND CONSTRUCTION
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GENERAL NOTES

1.

2.

For long term stationary work zones on freeways, drums shall be used as
the primary chonnelizing device.

For intermediate term stationary work zones on freeways, drums should be
used as the primary chonnelizing device but may be replaced in tangent
sections by vertical panels, or 42" two-piece cones. In tangent sections,
one-piece cones may be used with the approval of the Engineer but only

if personnel are present on the project at all times to maintain the
cones in proper position and location.

For short term stationary work zones on freeways, drums are the preferred
channel izing device but may be replaced in tapers, tronsitions and tangent
sections by vertical panels, two-piece cones or one-piece cones as
approved by the Engineer.

Drums ond all related items shall comply with the requirements of the
current version of the "Texas Monual on Uniform Traffic Control Devices"
(TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List"
(CWZTCD).

Drums, bases, and related materials shall exhibit good workmanship and
shall be free from objectionable marks or defects that would adversely
affect their appearance or serviceability.

The Contractor shall have o moximum of 24 hours to replace any plastic
drums identified for replocement by the Engineer/Inspector. The replace-
ment device must be an approved device.

GENERAL DESIGN REQUIREMENTS

Pre-qualified plastic drums shall meet the following requirements:

1.

2.

9

Plastic drums shall be o two-piece design; the "body" of the drum shall
be the top portion and the "base" shall be the bottom.

The body and base shall lock together in such o manner that the body
separates from the base when impacted by a vehicle traveling ot a speed
of 20 MPH or greater but prevents accidental separation due to normal
hondling and/or air turbulence created by passing vehicles.

Plaostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports
Drums shall present a profile that is @ minimum of 18 inches in width
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and
a maximum of 42 inches

The top of the drum shall have a built-in handle for easy pickup and
shal |l be designed to drain water and not collect debris. The handle
shall have @ minimum of two widely spaced 9716 inch diometer holes to
al low attachment of a warning light, warning reflector unit or approved
compliant sign.

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

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

Plostic drums shall be constructed of ultra-violet stabilized, orange,
high-density polyethylene (HDPE} or other approved material.

Drum body shall have a maximum unbal lasted weight of 11 Ibs.

10.Drum ond base shall be marked with manufacturer’s nome ond mode! number.

RETROREFLECTIVE SHEETING

1

The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “"Sign Face Materials."” Type A or Type B
reflective sheeting shall be supplied unless otherwise specified
in the plans.

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-ploce ond exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES R9-9, R9-10, R9-11 and R9-110 Sidewalk Closed signs which
retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrion facilities ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.
detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestriaon facility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
Diversions, Sidewalk Detours and Crosswalk Closures
1. Unbal lasted bases shall be lorge enough to hold up to 50 Ibs. of sond. 2. Whbre podestrion with visual disabiiifies rormally use the SHEET 8 OF 12
This bose,_ \fhen filled with the I?OI lost material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be §® Traffic
35 Ibs (minimum) ond 50 Ibs (moximum). The ballast may be sand in one placed across the full width of the closed sidewalk instead - Safety
to three sandbags separate from the base, sand in a sand-filled plastic of a Type 3 Barricade. ITexas Department of Transportation sDtla‘;l;ﬂg?d
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similaor to the one pictured
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. barriers, and wood or choinflink fencin?.wi+: a con;?n:ogs
2. Bases with built-in ballast shall weigh between 40 Ibs. ond 50 I1bs. detectoble edging can satisfaoctorily delineate o pedestrion
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
. 4. Tape, rope, or plastic chain strung between devices are not
a solid rubber base. detectable, do not comply with the design standards in the CHANNEL IZING DEVICES
3. Recyclgd truck tire sidewalls may be useg for ballast on drums approved "Amer icans with Disabilities Act Accessibility Guidelines
for this type of ballast on the CWZTCD list. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hozordous to motorists, pedestrions, or workers when the 5. Warning lights shall not be attoched to detectable pedestriaon
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian baorricades should use 8" nominal bgrricode
holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: bc-21. dgn on: TxDOT ‘m:TxDOT‘M: TXDOT | ck: TXDOT
a hazard when struck by a vehicle. Qa sToo+h continuous rail suitable for hond trailing with no T Tx00T November 2002 pE P o8 oA
6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. EVISIoNe 5467 78 001 US82. ETC.
7. Adhesives may be used to secure base of drums to pavement. 3-83 8-14 P P S;ET o
- 21 )
7-13 32 PAR LAMAR, ETC 53

Handle

Top should not
allow collection

of water or
debris

18" min

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

4" max
4" min
8" max
(typ)

2" max
(typ.}

36" mi
42" max

Eoch drum shal | have

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

top stripe being
orange.

[<— Taper to allow
for stacking o

This detail is not intended
for fabrication. See note 3
and the CWZTCD Iist for
providers of approved
Detectable Pedestriaon
Barricades

Continuous smooth

36" rail for hand trailing

Detectable Edge

2" Max.

P
minimum of 5 &
drums NS >

See Ballost
Note 3

)

18" x 24" Sign 12" x 24"
(Maximum Sign Dimension) Vertical Ponel
Chevron CW1-8, Opposing Traffic Lane mount with diogonals
Divider, Driveway sign D70a, Keep Right sloping down towards
R4 series or other signs as approved travel way

by Engineer

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

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED

ON PLASTIC DRUMS

Signs used on plastic drums shall be manufactured using
substrates listed on the CWZTCD.

Chevrons and other work zone signs with an orange background
shal |l be manufactured with Type B or Type Cp Orange
sheeting meeting the color ond retroreflectivity requirements
of DMS-8300, "Sign Face Material," unless otherwise

specified in the plans.

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A or Type B.
Diagonal stripes on Vertical Panels shall slope down toward
the intended traveled Iane.

Other sign messages (text or symbolic) may be used as
approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note B below.

Signs shall be installed using a 1/2 inch bolt (nominal)
and nut, two washers, and one locking washer for each
connection.

Mounting bolts and nuts shall be fully engaged and
adequately torqued. Bolts should not extend more than 1/2
inch beyond nuts.

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locations, they may be placed on every drum or spaced not
more than on every third drum. A minimum of three (3)

10
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8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. Tve'chevr?n shgl:zbg alzef+igal rectangle with a
'<—>| minimum size o N inches.
3 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
= — ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
. © . g 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4 § 4" .E s Min. horizontal alignment of the roadway. placement is uniform and in occordance with the "Texas Monual on Uniform
See 24" | = See e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). . .
45€z note 7 min 4 a5 4 note 7 T § side of a sharp curve or turn, or on the far side 2. Channelizing devices shgwn on this sheet may ?ave Q drlvga?le, fl¥ed or
§ ] of an intersection. They shall be in line with porfobl? ?ose: The requirement for self-righting channelizing devices must
® 3 and at right angles to approaching traffic. be spec!f:ed in The General NoTes or other plon sheets. .
4" e S Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rngh+|ng suppor ts s@ould be used in work zone
VP-1R 2 Vv | has three in view, until the change in alignment areas yhere chonnelu?ung devices are fr§quen+ly impacted by efrgn+ veh!cles
VP-1L [ E S eliminotes its need. or vehicle reloted wind gusts moking ol ignment of the channelizing devices
© . . .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur face & . £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved %?U“* Roadway ‘2 E'Q'd N € 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesive ase Sur face 5 uppor __Jdg 5. Chevrons shall be orange with a black nonreflec- 4. The Controctor shall maintain devices in a clean condition and reploce
\ ~ TES PZ 74 I tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases 0s required by
o retroreflective Type Br. or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
18" == self-righting 12" mini Departmental Material Specification DMS-8300, device spacing ond olignnen+: .
T Support minimum = unless noted otherwise. The legend shall meet the 5. Portoble baoses shall be fobricated from virgin and/or recycled rubber. The
v S“bigme”* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
FIXED P Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Eo:emen'rf:urfgﬁes_shol IfE\e gfepgred ': g mnnnerd'r:;'r ensuresfprope:_r bonding
—_— (Driveable Base, or Flexible tronsitions on freeways ond divided highways, etween the adhesives, The Tixed mount boses and the pavement surtace.
(Rigid or self-righting) Support can be used} self-rignting chevrons may be used to supplement ::22;;:ﬁ20f?g;; be prepared and applied according to the monufacturer’s
. H 1 .
DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
detrimental effects to the final pavement surfoces, including pavement
. , . surface discoloration or surface integrity. Driveable baoses shall not be
1. Vertical Panels (VP's) are normally used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
traffic or divide opposing lanes of traffic. all opplication and removal procedures of fixed bases
8" to 12" 2. VP's may be used in daytime or nighttime situations. -_—
F-—————ﬂ They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive
doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Monual for additional requirements on the use VP's
24" for drop-offs.
min 3. VP's should be mounted back to back if used at the edge Miqimum Suggested Maximum
n. 36" of cuts adjacent to two-way two lane roadways. Stripes b Desirable Spacing of
min. are to be reflective orange and reflective white and gg:gi? Formula Taper Lengths Channel izing
should always slope downward toward the travel Iane. * % Devices
4. VP’'s used on expressways and freeways or other high 10° 1 12° on a on a
speed roadwadys, may have more than 270 square inches Offset/Of fset/Offset] Taoper | Tangent
of retroreflective area facing traffic. 30 2| 1507 | 165°| 180" 30’ 60"
5. Self-righting supports are available with portable base. WS 7 " " 7 "
See "Compliant Work Zone Traffic Control Devices List" 35 L= 60 205" 225" | 245 35 70
(CWZTCD). 40 265°| 295'| 320° 40’ 80
6. Sheeting for the VP’s shall be retroreflective Type A or 45 450’ | 495 | 540 45° 90’
Type B conforming to Departmental Material Specification - S - - -
v DMs-8300, unless noted otherwise. . 50 500°| 550'| 600 50 100
Rigid or self-rignting " Banel 18 36 inches or greater. o penel siripe of 23 1 L-ws [ 350 605 6607 53 110
6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°| 720 60 120
PORTABLE 65 650'| 715'| 780’ 65° 1307
— 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value and 70 700 | 770' | 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. — -
VERTICAL PANELS (VPs) 2. LCDs moy be used instead of a line of cones or drums. ) ] . ) 75 750'| 825'| 900’ 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880°| 960" 80" 160°
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %X Taper lengths have been rounded off
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ;::Z:E:E QEGZSDT;PQET') W=Width of Offset (FT.}
on BC(7) when placed roughly parallel to the travel Ianes.
. . P 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- gzrl’?ritlezgiZEOZZL?C::nZeZ;;Agzrio(glheérgrz sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
normal one-way roddway section to two-way near the top of the LCD along the full length of the device. CHANNEL IZING DEVICES AND
operation. OTLD's are used on temporary
" CW6-4 centerlines. The upword ond downword orrows TAP TH
|<L’| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE TAPER LENGTHS
] M Pane! traffic on either side of the divider. The
anels base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
A mounted work space per the appropriate Manual for Assessing Safety Hardware (MASH) crashworthiness requirements based on

18"

36"

back to back
4/’7

Portable,
Fixed or
Driveable Base
may be used,
or may be
mounted

on drums.

=4

adhesive or rubber weight to minimize movement
caused by a vehicle impact or wind gust.

2. The OTLD may be used in combination with 42"
cones or VPs.

3. Spacing between the OTLD shall not exceed 500
feet. 42" cones or VPs placed between
the OTLD's should not exceed 100 foot spacing.

4. The OTLD shall be orange with a block non-
reflective legend. Sheeting for the OTLD shall
be retroreflective Type Bp or Type Cp conforming
to Departmental Material Specification DMS-8300,
unless noted otherwise. The legend shall meet
the requirements of DMS-8300.

roodway speed and barrier opplication.

2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation
or chonnelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings.
3. Woter ballasted systems used as barriers shall be placed in accordonce to application and installaotion requirements

specific to the device, and used only when shown on the CWZTCD Iist.

4. Water ballasted systems used os barriers should not be used for a merging toper except in low speed (less than 45 MPH)

When used on o taper in a low speed urban area, the taper shall be delineated and the taper length
should be designed to optimize road user operations considering the available geometric conditions.

5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated

urbon areas.

as per monufocturer recommendations or flaored to a point outside the clear zone.

If used to chonnelize pedestrians,

of the unit shall not be less than 32 inches in height.

longitudinal channelizing devices or water ballasted
systems must have o continuous detectable bottom for users of long cones ond the top

SHEET 9 OF 12
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DISCLAIMER:

TYPE 3 BARRICADES

1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD)
for details of the Type 3 Barricodes and o list of all materials
used in the construction of Type 3 Barricodes

2. Type 3 Barricodes shall be used ot each end of construction
projects closed to all traffic.

3. Barricades extending across a roadway should have stripes that slope
downward in the direction toward which traffic must turn in detouring.
When both right aond left turns are provided, the chevron striping may
slope downward in both directions from the center of the barricade.
Where no turns are provided at a closed roaod, striping should slope
downward in both directions toward the center of roadway.

4. Striping of roils, for the right side of the roadway, should slope
downward to the left. For the left side of the roadway, striping
should slope downword to the right.

5. Identification markings may be shown only on the back of the
barricade rails. The maximum height of letters and/or company |ogos
used for identification shall be 1",

6. Barricades shall not be placed porallel to traffic unless an adequate
clear zone is provided.

7. Warning lights shall NOT be installed on barricades.

8. Where barricades require the use of weights to keep from turning over,
the use of sondbogs with dry, cohesionless sond is recommended. The
sandbags will be tied shut to keep the sand from spilling ond to
maintain a constant weight. Saond bags shall not be stacked in a manner
that covers any portion of o barricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbogs should weigh a minimum of 35 Ibs ond o moximum of
50 Ibs. Sandbags shall be made of a durable material that tears upon
vehiculor impact. Rubber (such as tire inner tubes) shall not be used
for sandbags. Sandbags shall only be placed along or upon the base
supports of the device and shall not be suspended above ground level
or hung with rope, wire, chains or other fasteners.

9. Sheeting for barricades shall be retroreflective Type A or Type B
conforming to Deportmental Material Specification DMS-8300 unless
otherwise noted.

Barricades shall NOT
be used as a sign support.

Minimum

Ny & Y ar
nominal Reflective
o Sheet ing

VLA NANG

7 inches.
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

48"

stiffener (M) AV &V & & & & 4

AN

Stiffener may be inside or outside of support, but no more than
2 stiffeners shall be al lowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

barricoded in the same monner.

Eoch roadway of @
divided highway shall be

ROAD
CLOSED

\
};?%Vfa

PERSPECTIVE VIEW

The three rails on Type 3 borricades
shal | be reflectorized orange ond
reflective white stripes on one side
facing one-way traffic and both sides

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

Signs should be mounted on independent supports at a 7 foot
mounting height in center of roadway. The signs should be a
minimum of 10 feet behind Type 3 Barricades.

Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

/.[

0
_8l 69
%F==% ﬁ===ﬁ 55| E
HEY=
Il Ml M M of| 3
) 2o B
] [ (W [ <8l
53 ¥ O
. . cg| g 0
8’ max. length Type 3 Barricades € N =

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

~ 1. Where positive redirectional
= capability is provided, drums
may be omitted.
2. Plastic construction fencing
may be used with drums for
safety as required in the plons.
3. Vertical Panels on flexible support
may be substituted for drums when the

Typical shoulder width is less than 4 feet.

Plastic Drum

4. When the shoulder width is greater
than 12 feet, steody-burn lights
PERSPECTIVE VIEW may be omitted if drums are used.
These drums 5. Drums must extend the length

are not required
on one-way roadway

of the culvert widening.

LEGEND

Plastic drum

(]L) Plastic drum with steady burn light
\\\\\\\\\\ or yellow warning reflector

Steady burn warning Iight
or yellow warning reflector

Increase number of plastic drums on the
side of approaching traffic if the crown
width makes it necessary. (minimum of 2
ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

3 -aT ]
tI: " min.
2" min.
I: " min,
28"
min.

Two-Piece cones

42 PM
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Alternate
Approx. Drums, vertical panels or 42" cones
| 50° | at 50’ moximum spacing

Alternate (][)
Approx. (I[)
| 50° I

| | !

CONES

min. orange

min.

min. white

min.

min. orange

min.

min. white
42"
min.

One-Piece cones

28" Cones shall have a minimum weight of 9 1/2 Ibs.

42" 2-piece cones shall have a minimum weight of
30 Ibs. including base.

2" max.

3" min.

2" to 6"

3" min.
28"
min.

1

Tubulor Marker

SHEET 10 OF 12

Min. 2 drums Min. 2 drums 1. Traffic cones ond tubulor markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. ;’ Safety
borr icade QD STOCKPILE borricaode 2. One-piece cones have the body and base of the cone molded in one consol idated I Texas Department of Transportation Division
unit. Two-piece cones have a cone shoped body and a separate rubber base, Standard
\\\\$ 4,//// or ballost, that is added to keep the device upright and in place.
(][> 3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
o o o o 1 bonds os shows above.  The reflective bonds shol | have a smeoth: sealed BARRICADE AND CONSTRUCTION
lell] ove. e reflective ve Mmoo eale
On one-way roads Desirable outer surface ond meet the requirements of Departmental Material CHANNEL lz l NG DEV l CES
downstreom drums stockpile location ch . . . Specification DMS-8300 Type A or Type B.
or barricode may be is outside annelizing devices parallel To TfOffIC 5. 28" .
. should be used when stockpile is . cones and tubulor markers are generally suitable for short duration ond
omitted here clear zone. within 30’ from travel lane. short-term stationary work as defined on BC(4). These should not be used
for intermediate-term or long-term stationary work unless personnel is on-site BC ‘ ] o) - 2]
<= to maintain them in their proper upright position
—_ R —_ —_ —_ —_ —_ R —_ —_ —_ —_ —_ 6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone FILE: be-21.dgn oN: - TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
= durations. @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
1. Cogeshor tubulor morkers used on eoch project should be of the same size REVISIONS 6462 78 001 us82,ETC.
and shape. 9-07 8-14
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Contractor shall be responsible for maintaining work zone ond
existing pavement markings, in accordance with the standard

specifications and special provisions, on all roadways open to traffic

within the CSJ limits unless otherwise stated in the plans.

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

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

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

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

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

7. All work zone pavement morkings shall be installed in occordance
with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

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

2. All raised pavement markers used for work zone morkings shall meet

the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

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

2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599.

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

FS

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

1. Pavement morkings that are no longer applicable, could create confusion

or direct a motorist toward or into the closed portion of the roadway

shall be removed or obliterated before the roadway is opened to traffic.

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

Pavement markings shall be removed to the fullest extent possible,

so as not to leave a discernoble marking. This shall be by ony method
approved by TxDOT Specification Item 677 for "Eliminating Existing
Pavement Markings and Markers".

The removal of pavement morkings may require resurfacing or seal
coating portions of the roadwoy os described in [tem 677.

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

Blast cleaning moy be used but will not be required unless specifically
shown in the plons

Over-painting of the markings SHALL NOT BE permitted.

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

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

10.Black-out marking tape may be used to cover conflicting existing

morkings for periods less than two weeks when approved by the Engineer.

Temporory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIDE VIEW

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
T %//X///////////////x/////% PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
2" TEMPORARY REMOVABLE, PREFABRICATED DMS-8241

l PAVEMENT MARKINGS

— TEMPORARY FLEXIBLE, REFLECTIVE

e 2y — ROADWAY MARKER TABS DMS-8242

Adhesive pod
Height of sheeting
is usually more thon
1/4" ond less thon 1",

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

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

shal | meet the requirements of DMS-8242.

Tabs detailed on this sheet are to be inspected ond accepted by the
Engineer or designated representative. Sampling ond testing is not
normally required, however at the option of the Engineer, either "A"
or "B" below moy be imposed to assure quality before plocement on the
roadway.

A. Select five (5) or more tabs at random from each lot or shipment
aond submit to the Construction Division, Materials and Pavement
Section to determine specification compliance.

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

3. Small design varionces may be noted between tab monufacturers.

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

Stondard Sheet TCP{7-1) for tab plocement on seal coat work

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

A1l temporary construction raised paovement morkers provided on @
project shall be of the same monufacturer.

Adnesive for guidemarks shall be bituminous material hot applied or
butyl rubber pad for all surfaces, or thermoplastic for concrete
sur faces.

Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body)
WHITE - (one silver reflective surfoce with white body).
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

60" + 3" Type II-A-A Type Y buttons
RAISED
G AT O R R A
I()i'ro 12 <;:| 10 to ,2.. Type 11-A-A NO-PASSING MARKERS T o
\ / DOOODOOE%OOODOOOD OZEZZO ZZZES REFLECTORNlTZED L
— PAVEME 4 to 12" x
Yellow &7 Aﬁ’ LINE
E:> Yellow 1l el low El|> Type 11-A-A Type Y buttons MARKINGS T —
e ow
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
Type I-C, 1-A 0{* [T-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEMENT O o o oObo o oo o o o o o o
MARKERS
< Type 11-A- A <s LINES OR SINGLE ‘glo.. I‘_3
¢ oo OODO ODOOODOOODOOODOOOD REFLECTORIZED -
— —& — — oodooonoo/fo ool oo oogoa NO-PASSING LINE :::E':i:; ” .
q:> . Yel low Type Y ﬂ¢\\\\\\\\:§1_ J;p 4 White or Yellow
4 to 8 buttons 6 to 8" Type I1-A-A - — —
e I- buttons
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B P ype W butto
Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer WIDE P:c;azzT 1-2" LD% 0 C|><_D 6 60 o O oyo o O 0
Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS Fo o o o oo o oo o o o Qoo
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNEL IZING LINE USED TO PAVEENT
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type 1-C or I1I1-A-A 30"+/-3"
—b'—'d—
/ RAISED ooooaQ a a \DODOD

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

a

. 51 5°

Wit 4 € Type W buttons Type 1-C or 11-C-R <3 LINE MRERS e 10" —sk—— 30 . C\ZType W or =t
— e — o low — — oooon goooa a non/ [alelulela] ooodon Y buttons

Type I'A\ Type Y bu++ons\ <,):' OR s .
oOooooO0o0o0O0 OooO0OoooO0DoooOb0Doo0oo0oO0oO0OoO0OO0OCOOOOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
PAVEMENT o = e
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L INE MARK INGS e 10" —4 30’ | White or Yellow

o> vel Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or I1-A-A

- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
omooomooomooopmoooOmooOOOdOObYWHOOOOQOOOODOOOODOOOD palsED O o o o o o o o o
REFLECT PA T 1-2"
EFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL IARY P':A‘;Eéi"; o o ] o o o a o /; o
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8

L INE REFLECTORIZED - - - -

PAVEMENT
.

MARKINGS 3 9
Type W buttons Type I1-C <:| I‘—’I‘—’l

——— Whit /— ——— ——— oogono goooa \EIOEIOEI I:IOI:IOI{/_ gogon gogoa
ITe <:| Type I1-A-A Type Y buttons <:I REMOVABLE MARKINGS 5 + 6" —
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. d
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- - _§Ye| o e "ff:: " ourons. Type T1-A-A . BARRICADE AND CONSTRUCTION

—— goooa goooa
ooooooan oo|:|ooo|:|ooonooonooonooonooonooonooon Roised pavement markers used as standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon _/l:l(onon oo ool oo products list and meet the requirements of
Nwhite”” E:> E\_ Item 672 "RAISED PAVEMENT MARKERS."
Type W buttons T _ .
ype 1-C BC(12)-21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
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