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County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet:
GENERAL NOTES
General:

Install Flashing Beacon, Battery Backup Unit (BBU), CCTV Field Equipment (Digital), and Video Imaging

and Radar Vehicle Detection System (VIRVDS) in accordance with the current Texas Manual on Uniform
Traffic Control Devices and the current National Electrical Code unless otherwise specified on the plans.

Contractor questions on this project are to be addressed to the following individual(s):
Sulphur Springs Area Office

Jesse D Herrera - Jesse.Herrera@txdot.gov
Dustin C Lyday - Dustin.Lyday@txdot.gov

Contractor questions will be accepted through email, phone, and in person by the above individuals.

All contractor questions will be reviewed by the Engineer. Once a response is developed, it will be posted
to TxDOT’s Public FTP at the following Address:

https://ftp.dot.state.tx.us/pub/txdot-info/Pre-Letting Responses/

All questions submitted that generate a response will be posted through this site. The site is organized by
District, Project Type (Construction or Maintenance), Letting Date, CCSJ/Project Name.

Dispose of waste materials at an approved site. Furnish written approval from the property owner before
disposal of waste materials.

Locate equipment a minimum of 30 feet from roadway when possible. Place signs and barricades as
approved.

Stockpile sites for construction materials must be approved. Give at least 48 hours notification prior to
stockpiling material.

Item 2 Instructions to Bidders:

View plans on-line or download from the web at:
http://www.txdot.gov/business/letting-bids/plans-online.html

Order plans from any of the plan reproduction companies shown on the web at:
http://www.txdot.gov/business/letting-bids/repro-companies.html

Item 5 Control of the Work:

The responsibility for the construction surveying on this contract will be in accordance with Section 5.9.3,
Method C.

Item 7 Legal Relations and Responsibilities:

No significant traffic generator events identified.

General Notes Sheet A

County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet: 3

Item 8 Prosecution and Progress:

Before beginning work on this project submit in writing, for approval, a plan of construction operations
outlining in detail a sequence of work to be followed.

Provide a Bar Chart progress schedule for this project.

This project includes SP 008---003 which allows up to a 90-day delay to begin work on the project to acquire

materials such as traffic signal poles and Video Equipment.
Working days will be computed and charged in accordance with Article 8.3.1.4 Standard Work Week.
Item 9 Measurement and Payment:

Items of work for the Monthly Estimate will be cut off on the 25" of each month. Items of work
performed after the 25" will be processed and paid on the following month’s estimate. Material On Hand
(MOH) will cut off on the 20" of each month. Special circumstances will be considered on a case by case
basis.

Maintain all new signal equipment on the project until accepted by TxDOT.
Item 416 Drill shaft foundations:

The locations shown on the plans for pole foundations are approximate. Achieve the correct signal head
placement and clearance before drilling and pouring pole foundations. Extend all pole foundations at least
ten feet below ground.

Dispose of all excavated material off right-of-way at an approved location.
Item 502 Barricades, Signs and Traffic Handling:

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

All flaggers are required to wear a white hard hat while performing flagging operations.

The traffic control plan for this contract consists of the installation and maintenance of warning signs and
other traffic control devices shown in the plans, specification data which may be included in the general
notes, applicable provisions of the Texas Manual on Uniform Traffic Control Devices (TMUTCD), traffic
control plan sheets included in the plans, standard BC sheets and Item 502 of the Standard Specifications.

Do not begin Item 502, Barricades, Signs, and Traffic Handling, on the roadway until both of the
following conditions are met:

General Notes Sheet B



County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet:

1. The work schedule is approved.
2. No more than 5 workdays will pass between the beginning of Item 502 and the actual
commencement of roadway work bid items.

The final estimate will be withheld until all disturbed areas are covered with at least 70% perennial
vegetative cover.

Correct all deficiencies within the time frame noted on the Traffic Control Device Inspection Form 599.
Failure to make corrections within time frame specified may result in no payment for this Item for the
month of the noted deficiency.

Signing and traffic control for traffic signal work is in accordance with standard sheets WZ (BTS-1)-13,
WZ (BTS-2)-13, BC (1)-14 thru BC (12)-14, and the current Texas Manual on Uniform Traffic Control
Devices. Use major street Traffic Control on all approaches.

Furnish and place portable 48” x 48” stop signs with an all way placard at the intersection when signal is
placed in flash or power is off. Portable signs will not be paid for directly but will be considered
subsidiary to various bid items. All signing must be approved by the Engineer before work begins.

The standard sheets WZ (BTS-1)-13 and WZ (BTS-2)-13 govern when they conflict with BC (1)-14 — BC
(12)-14 sheets.

Cover all signal heads with satisfactory material specified or point down when not in operation.

Furnish a phone number reachable 24 hours a day. Be available to return call within two hours.

Ensure that all travel lanes are open at night.

Item 506 Temporary Erosion, Sedimentation & Environmental Controls:

It is the intent of this contract that no disturbance of vegetation occurs as a result of the roadway
operations. However, if vegetation is disturbed, treat the disturbed area as follows at no additional costs
to the department.

Place temporary sediment control fence, or an alternative material as approved, to minimize and control
the amount of sediment that might enter receiving waters from the disturbed area(s). Maintain the
sediment controls in a satisfactory manner until the disturbed area(s) is stabilized. After the area(s) has
been stabilized, remove the sediment controls. The location and length of the sediment controls will be
determined.

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or
paid for directly, but will be considered subsidiary to the various bid items.

Item 618 Conduit

Use rigid metal sweep ells for all conduits entering the controller base.

General Notes Sheet C

County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet: 3A

Rigid metallic conduit elbows that are required to be installed on conduit system will not be paid for
directly but will be considered subsidiary to the various bid items.

Where the rigid metal conduit is exposed at any point, and where rigid metal conduit extends into ground
boxes, bond the metal conduit to the grounding conductor with grounding type bushings or by other UL

listed grounding connectors as approved.

Attach all conduits to any type pole with conduit straps spaced at maximum intervals of five feet and
within three feet of each side of any enclosure.

Provide boring equipment capable of tracking location and depth of bore head at all times. Bore head
must be able to change bore direction without removing bore head. Mark depth of conduit at ten feet
intervals along the length of bore and provide a copy of depth and location information.

Make all threaded conduit and conduit fittings wrench tight.

Shore pits for jacking or boring conduit when closer than five feet to the back of the curb. Consider
shoring subsidiary to this item.

Maintain a minimum vertical cover of 24 inches on all conduits except when it crosses flow line at which
point it is a minimum of 36 inches.

Maximum depth of sweep ells will be 36 inches unless otherwise shown.

Item 620 Electric Conductor:

Install a continuous #6 AWG XHHW green ground wire throughout the traffic signal system. Bond
grounding conductors that share the same conduit, junction box, ground box or structure at every
accessible point in accordance with the current National Electric Code and TxDOT Standard Sheets.

Item 621 Tray Cable

Identify luminaire wiring at the fuse holder in the pole base as to line side, load side, and luminaire
number.

Label tray Cable in the load center within 2 inches of termination as to what they serve.(FB A, FB C,
ILLUM A, ILLUM B, etc.)

Item 628 Electrical services

Install according to utility company requirements. Coordinate service with Engineer.

General Notes Sheet D



County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet:

Item 680 Installation of Highway Traffic Signals
Send all signal related material submittals to District Traffic Operations for approval.

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

The below materials will be supplied by the Department. Install as shown on the plans or as directed by
engineer.

MATERIAL FURNISHED BY STATE
TRAFFIC
SIGNAL BLUETOOTH FLASHER
CONTROLLER | READER (EA) | CABINET(EA)

csJ (EA)
0083-03-056 4
0203-03-049 3 3
0108-11-021 1

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

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 Article 7.15 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.
Return removed material to TxDOT unless otherwise approved by engineer.

Pick up all TxDOT furnished equipment at one time at the District Signal Shop located at 1365 North
Main Street in Paris for the intersection location. Assume responsibility for all such equipment until final
acceptance of the project.

After all signal construction is complete, all circuits are checked, and the signal is ready to turn on,
District Transportation Operation are 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 in
normal operation, this will start the thirty day test period.

General Notes Sheet E

County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet: 3B

Item 682 Vehicle and Pedestrian Signal Heads
Mount vehicle heads vertical except where noted on plans.

Mount signal heads so that the bottom of the head is between eighteen and nineteen feet above the
pavement surface. Mount at the same elevation when there are two or more heads on the same support.

Mount each signal head plumb and aim parallel with the lane it is controlling, unless otherwise directed.
Adjust the location of signal heads as needed so that one head does not block the view of another head.
Item 684 Traffic Signal Cable

Expose no cables unless shown on plans.

Do not strip back the outer jacket of Type A signal cable entering the head until it is inside the signal
head. Terminate all field wiring in the bottom section of the signal head.

Strip back the outer jacket of Type A signal cable to within two inches above conduit in the controller
cabinet.

Leave an extra length of five feet coiled in the controller cabinet for each cable run to the controller
cabinet.

Label all cables going to signal heads in the hand hole according to phase, direction and position (ex: 02
NB RT). Label field wiring terminated in the cabinet within two inches of termination by phase and

direction.

Tie together and bond all wires in pole access compartments colored solid green to pole ground.

All exposed cables shown on plans have a drip loop of two or more five to six-inch diameter turns.
Test conductors for continuity. Reject any conductor testing more than ten-ohms resistance.
Item 686 Traffic Signal Pole Assemblies (Steel)

Plug all holes in signal poles and mast arms with metal plugs or caps colored to match poles.
Replace terminal strips with marathon type strips and fuse blocks.

Item 6004 Networking Intelligent Transportation System (ITS) Communications Cable
Communication cable shall consist of Cat 5¢ or Cat 6 as called for in the plans. The cable shall be rated

for outdoor direct burial, shielded, and gel filled or with waterblock tape as approved by Engineer. The
estimated length shown on plans is subsidiary to Item 6010 and/or Item 6062.

General Notes Sheet F



County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet:

Item 6010 Closed Circuit Television (CCTV) Field Equipment

The CCTV Camera (ITS HD PTZ camera) shall be a high performance 1/2.8-in. progressive scan
day/night CMOS sensor with up to 1920 x 1080 resolution with a 30x optical zoom lens and a 12x digital
zoom, produce a color image with a minimum scene illumination of 0.0077 lux and a monochrome image
when in the night mode with a minimum illumination of 0.0008 lux at 30 IRE, comply with the IK10
impact rating and with the [IP68 and TYPE 6P environmental protection rating, provide direct network
connection using H.264, H.265 and JPEG compression and bandwidth throttling to efficiently manage
bandwidth, have embedded video analysis (VA) that process and analyze video within the camera that
eliminates dedicated PCs and associated software maintenance, conform to the ONVIF standard to
provide interoperability, offer configurable quad streaming with individually configurable HD streams, be
able to control optional illuminator to produce white light to capture full scene details in color and
produce 850m IR array to allow detection of objects at a maximum distance of 450m, be the most recent
version of the product at time of purchase.

Each camera shall include a power assembly consisting of (1) Microsemi PD-9501GI/DC Poe (1) Phoenix
Contact Power Supply Unit 2902993-UNO=PS/1AC/24DC/100w (1) Phoenix Contact Surge Protection
Device 2881007 —DT-LAN-Cat.6+, all necessary parts to pole mount the camera, and any other parts
needed to install as directed by engineer.

Example: Bosch MIC 70001 PTZ Starlight Camera

Four (4) Bosch UML-554-90 55-inch UHD (4K) LED monitor (3840 x 2160 resolution, DP, HDMI, DVI,
VGA inputs, audio, remote, desktop stand, ST650 tilt wall mount, suitable for 24/7 operation), and any
other items need to complete system setup.

Install CCTV as shown on plans or as directed by engineer. If mounting location is less than 30 feet high
use two astro clamps (AB 3040-84-SS-PNC) installed at the top of the pole with a minimum of 16 feet of
2” galvanized TWT (Thin Wall Tubing) to attach CCTV or approved by engineer.

No training required.

Item 6062 Intelligent Transportation System (ITS) Radio

Install Encom E-Lite 450 INT Dual (or approved equal) — IEEE 802.11a/n/ac dual 5.8Ghz radio with 23
DBI or greater integrated dual polarity panel antenna, two external type n female connectors, two 3-meter
LMR-400 cables, one external dual polarity panel antenna, Ethernet cable from POE to radio, POE
device, and any other material required for proper operation.

Install new radio on pole where CCTV is located or location approved by engineer.

Removal of existing radio and cables is subsidiary to the installation of this item.

Item 6058 Battery Backup System (BBU)

Install battery backup system as called for and, in a manner, as directed by Engineer. The BBU enclosure

shall have an external locking generator access door with a L5-30 F1 plug, be a minimum of 21" wide,
and include a remote battery management system (example Myers MP2000E-TBE UPS, PTS-722535-G

General Notes Sheet G

County: HOPKINS, ETC. Control: 0083-03-056, ETC.

Highway: SH 154, ETC. Sheet: 3C

PTS/MBPS with generator option, and ICBM Battery Manager Kit for 48v 1 string in a minimum 21”
wide cabinet or equal).

Cat 5Se cable shall be installed to connect the BBU to the switch in the signal cabinet and any
wire/material needed to connect existing service conductors to the BBU and back to the signal cabinet are
to be installed and are considered subsidiary to the pay item.

Item 6083 Video Imaging and Radar Vehicle Detection System (VIRVDS)

Leave an extra 5 ft. of cable inside controller cabinet. Secure the drip loop using cable ties suitable for
outdoor use. Seal VIRVDS cable ends at all times to prevent moisture contamination. Identify VIRVDS
communications cable runs by color tape on both ends of the runs and at hand holes. Use different color
tape for each run.

Detection areas are in accordance to TTI guidelines (or as directed by engineer). Detection zones shown
on plans are for informational purposes only.

Furnish documentation as to how the detection zones are setup, (example: where the detector is mapped
to, how the detection cards are identified, if there are any extends or delays on the detection zones or in
the VIRVDS system, etc.)

The VIRVDS system will transmit and receive all information needed for detection setup, monitoring
vehicle detection while viewing traffic flow and interrogating all required stored data. This information
will be accessible at any remote location by any new or existing computer that has Windows 10
Professional software.

Provide an Ethernet device in the controller cabinet for remote communications with each VIRVDS
system. Communications with VIRVDS will be made by Ethernet connection with no additional
hardware. The system shall display 4 camera views simultaneously with overlays on each camera view
without having to select another camera view. The system will view video with detection zones overlaid
on the same field of view including radar operations while monitoring actual operation, during setup and
while editing detection zones.

Minimum signal cabinet VIRVDS monitor size is 10”.

A managed Ethernet switch shall be included with each VIRVDS system and is considered subsidiary to
ITEM 6083. The switch shall consist of a minimum of eight 10/100 Ethernet ports and two gigabit ports
(8+2G) and shall be an all-in-one firewall/NAT/VPN/router/switch (example MOXA EDR-810-VPN-
2GSFP or equal) as well as any other equipment needed for remote communication.

Any items not specifically listed in the table below or described in the General notes needed for
connection and communication will be required and are considered subsidiary to ITEM 6083.

General Notes Sheet H



County: HOPKINS, ETC.

Highway: SH 154, ETC. Sheet:

Required Items for Item 6083:

Control: 0083-03-056, ETC. County: HOPKINS, ETC.

Description Not Required | Required
Central Control Workstation (Described in General Notes) X

TS-2 interface X
Camera adjustment. Furnish adjustment module. X

(1 per project)

Field Communications Link X
Cat5e as specified by manufacture
System Set-Up: X

Video Monitor with interface software (1 for each intersection)

Highway: SH 154, ETC.

Micro Serial Port
USB to Serial (9 pin) Adaptor
USB to Ethernet Adaptor

Sheet: 3D

Control: 0083-03-056, ETC.

Field setup computer configuration will be submitted to the District Signal Shop to verify it meets the
minimum requirements prior to purchase and the computer to be provided at the start of construction.

Supply Iteris Vantage Next Video Imaging and Radar Vehicle Detection system (VIRVDS) with SPM
as one unit in accordance with Item 6083 and includes but not limited to:

Field setup computer (Tablet as described in General Notes.) X
(1- per project)

Operation from Control. X
System will transmit and receive all information needed for
detector setup, monitor the vehicle detection, view the vehicle
traffic flow and interrogate all required stored data from any
desktop or laptop that has the operating software on it.

Field setup computer (12 Rugged Tablet) must meet the following minimum requirements:

Intel Core 17-8650U Processor

16 GB 1866MHz LPDDR3 Memory

M.2 512 GB PCle NVMe Class 40 Opal 2.0 SED Drive
Active Pen for 12” Rugged Tablet

Desktop Dock for 12” Rugged Tablet

Keyboard Cover with Kickstand for Rugged Tablet
Intel 8265 Wi-Fi + BT 4.2 Wireless Card (2x2)

2-cell (34Wh) Lithium Ion Primary Battery

2-cell (34Wh) Lithium Ion Secondary Battery

45-Watt AC Adaptor

Battery Charger for Rugged Tablet

Windows 10 Professional 64bit with Recovery USB
WLAN Chassis 11.6 FHD Outdoor-Readable Glove-Capable Touchscreen w/Gorilla Glass

General Notes Sheet 1

Vector Vantage Cat5e Cable as
. Next shelf- 10” Color | specified by
Location camera/radar . System Set-up
units mount Monitors | manufacture and as
CCU’s shown (LF) *

SH 154 AT BILL
BRADFORD RD 4 I I 600 1
SH 154 AT LEE 4 1 1 600 1
SH 154 AT IH 30 6 2 1 1500 1
SH 154 AT SH 11 4 1 1 700 1
US 69 AT SH 276 4 1 1 800 1

*Length is estimated.

Install VIRVDS cameras directly to the mast arm in accordance with the details shown in the

plans and shall be capable of monitoring 3 to 4 lanes of oncoming traffic.

Removal of video equipment and cables is subsidiary to the installation of this item.

The VIRVDS will be tested in a typical intersection application.

Provide ample personnel, equipment and any necessary incidentals to perform testing for detection

accuracy, count and flow rate accuracy, speed accuracy, occupancy accuracy and classification

accuracy of the VIRVDS in accordance with this item and as directed by the Engineer.

General Notes
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Estimate Sheet

ESTIMATE SUMMARY

CONTROL 0083-03-056, ETC
SH 154 . cl;-;ﬁx; TOTAL
L DESCRIPTION UNIT
:
EST FINAL EST FINAL EST FINAL EST FINAL Jivl el B EST FINAL
1.000 100 6011 PREPARING ROW(TREE)(24" TO 36" DIA.) EA 1.000
24.000 416 6032 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 24.000
1.000 500 6001 MOBILIZATION LS 1.000
3.000 502 6001 008 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000
50.000 506 6038 002 TEMP SEDMT CONT FENCE (INSTALL) LF 50.000
50.000 506 6039 002 TEMP SEDMT CONT FENCE (REMOVE) LF 50.000
8.000 610 6102 REPLACE LUMINAIRE W/LED (250W EQ) EA 8.000
283.000 621 6002 TRAY CABLE (3 CONDR) (12 AWG) LF 283.000
1.000 628 |6119 ELC SRV TY D 120/240 060(NS)AL(E)TS(O) EA 1.000
1.000 680 6001 006 INSTALL HWY TRF SIG (FLASH BEACON) EA 1.000
4.000 682 6003 VEH SIG SEC (12")LED(YEL) EA 4.000
4.000 682 6005 VEH SIG SEC (12")LED(RED) EA 4.000
104.000 684 6008 TRF SIG CBL (TY A)(12 AWG)(3 CONDR) LF 104.000
2.000 686 6020 INS TRF SIG PL AM (S)STR(TY D)LUM EA 2.000
7.000 6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 7.000
7.000 6010 | 6004 CCTV MOUNT (POLE) EA 7.000
7.000 6058 6001 BBU SYSTEM (EXTERNAL BATT CABINET) EA 7.000
7.000 6062 | 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-1-U EA 7.000
5.000 6083 6001 VIDEO IMAGING AND RAD VEH DETECTION SYS EA 5.000
7.000 6146 6001 INSTALLATION OF BLUETOOTH READER EA 7.000
MATERIAL FURNISHED BY THE STATE
TRAFFIC SIGNAL CONTROLLER LS 1.000
MATERIAL FURNISHED BY THE STATE
BLUETOOTH READER LS 1.000
CONTRACTOR FORCE ACCOUNT WORK (PARTICIP
EROSION CONTROL MAINTENANCE CONTRACTOR LS 1.000
CONTRACTOR FORCE ACCOUNT WORK (PARTICIP
SAFETY CONTINGENCY CONTRACTOR FORCE AC LS 1.000
STATE FORCE ACCOUNT WORK
SIGNAL TECHNICIAN CHARGES LS 1.000
MATERIAL FURNISHED BY THE STATE
FLASHER CABINET LS 1.000
STATE FORCE ACCOUNT WORK
SIGNAL TECHNICIAN CHARGES LS 1.000
MATERIAL FURNISHED BY THE STATE
TRAFFIC SIGNAL CONTROLLER LS 1.000
MATERIAL FURNISHED BY THE STATE
BLUETOOTH READER LS 1.000
ESTIMATE & QUANTITY SHEET DIST COUNTY ccsy SHEET
01 HOPKINS, ETC 0083-03-056, ETC 4




Estimate Sheet

ESTIMATE SUMMARY

gﬁrgzzm 0083-03-056, ETC ITEM TOTAL
CODE DESCRIPTION UNIT
EST FINAL EST FINAL EST FINAL EST FINAL sl Bl v EST FINAL
STATE FORCE ACCOUNT WORK
SIGNAL TECHNICIAN CHARGES LS 1.000
DIST COUNTY CCSJ SHEET

ESTIMATE & QUANTITY SHEET

01

HOPKINS, ETC

0083-03-056, ETC

4A

202101271511258
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dy dyo4avyd 1711d
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%IQREPLACE VIVDS WITH VIRVDS(VIDEO IMAGING
AND RAD VEH DETECTION).

SULPHUR SPRINGS

K

337

*
O§£HI>Ié

O¢ HI

I
3

¥

o

Il HS

|

{

Sre—

k]

N/

D

—

O

Bx |20 f“AO A

REFER TO QUANTITY SUMMARY FOR EQUIPMENT TO INSTALL.

LEGEND

— TRAFFIC CONTROLLER
= GROUND MOUNTED
o TRAFFIC SIGNAL POLE
o TRAFFIC CONTROLLER
ON SIGNAL POLE
A SERVICE POLE
PEDESTAL SERVICE
— RADIO
1 CCTV
W PED DETECTION
PUSH BUTTON (APS)
BBU (EXTERNAL
BATTERY CABINET)

12/16/2020

INTERCONNECT
AND SIGNAL
LAYOUT
SH 154
0083-03-056

Texas
Department
of Transportation

CONT | SECT JOB HIGHWAY

NOT TO SCALE 0083 03] 056 |SH 154,ET4

DIST COUNTY SHEET NO.

PAR | HOPKINS,ETC 5




INTERCONNECT SUMMARY FOR SH 154

o)
-
ITEM | DESC 2
NO | CODE DESCRIPTION UNIT g
m -
T I I
= L | T O
m — = 0] —
** |TS COMM CBL (ETHERNET) LF 1300/300/300 300|1 200
6010| 6002 |CCTV FIELD EQUIPMENT (DIGITAL) EA I I I 4
6010| 6004 CCTV MOUNT (POLE) EA I L I 4
6058| o001 |BBU SYSTEM (EXTERNAL BATT CABINET) EA I L I 4
6062 ©034 |ITS RADIO (DUAL)5S GHZ/5 GHZ)-I-U EA I (I I 4
6083 600 |VIDEO IMAGING AND RAD VEH DETECTION SY EA I [ I 4
6146 cOO! |INSTALLATION OF BLUETOOTH READER LF I (I I 4

*x ESTIMATED LENGTH IS SUBSIDIARY TO ITEM 6010 AND/OR ITEM ©062.

QUANTITY
SUMMARY
SH 154
0083-03-056

Texas
Department
of Transportation

CONT | SECT JOB HIGHWAY

0083 03| 056 SH 154, ET(Q

DIST COUNTY SHEET NO.

PAR | HOPKINS,ETC ©




%IQREPLACE VIVDS WITH VIRVDS(VIDEO IMAGING
AND RAD VEH DETECTION).

EMORY

ol HS
Go.lZ N4

=<

3

US 69

©)
Oo| O
O%\WW(

REFER TO QUANTITY SUMMARY FOR EQUIPMENT TO INSTALL.

LEGEND

— TRAFFIC CONTROLLER
= GROUND MOUNTED
o TRAFFIC SIGNAL POLE
o TRAFFIC CONTROLLER
ON SIGNAL POLE
A SERVICE POLE
PEDESTAL SERVICE
— RADIO
1 CCTV
W PED DETECTION
PUSH BUTTON (APS)
BBU (EXTERNAL
BATTERY CABINET)

INTERCONNECT
AND SIGNAL
LAYOUT
Us 69
0203-03-049

Texas
Department
of Transportation

CONT | SECT JOB HIGHWAY

NOT TO SCALE 0083 03] 056 |SH 154,ET4

DIST COUNTY SHEET NO.

PAR | HOPKINS, ETC 7




INTERCONNECT SUMMARY FOR US 69

l@]

o | 2538 DESCRIPTION T & o 3 2

5 5 2 0
610 | 6102 |REPLACE LUMINAIRE W/LED (250W EQ) EA 1 214 2 8

**|ITS COMM CBL (ETHERNET) LF 1300150450 900

6010 6002 |CCTV FIELD EQUIPMENT (DIGITAL) EA |1 1| 1 3
6010 6004 |CCTV MOUNT (POLE) EA | L 1| 1 3
6058 6001 |BBU SYSTEM (EXTERNAL BATT CABINET) EA | 1| 1| 1 3
6062 6034 |ITS RADIO (DUALNS GHZ/5 GHZ)-I-U EA | 1 1|13
6083 6001 |VIDEO IMAGING AND RAD VEH DETECTION SY EA | | |
6146 6001 |INSTALLATION OF BLUETOOTH READER LF | 1] | 3

** ESTIMATED LENGTH IS SUBSIDIARY TO ITEM ©010 AND/OR ITEM 6062.

QUANTITY
SUMMARY
Us 69
0203-03-049

lepartment

of Transportation

Texas

CONT

SECT JOB

HIGHWAY

0083

03] 056

SH 154, ET(Q

DIST

COUNTY

SHEET NO.

PAR

HOPKINS. ETC 8




LEGEND

- EXISTING SIGN
" STOP LINE

——— 24"

OVERHEAD UTILITIES

————————————\— —

12/16/2020

CONDITION DIAGRAM
SH 19 AT FM 2324
CSJ 0108-11-021

DATE:
FILE:

30 0 30
[ ‘

Scale in Feé#

© _2021 ‘ ®
Texas
Department

of Transportation
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HIGHWAY

0083

03] 056 SH
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DATE:

FILE:

A0 0 30
\ | — et
Scale in Feet

LEGEND

FLASHING BEACON

X CONTROLLE
- EXISTING SIGN
N —— FLASHING BEACON
o STRAIN POLE
24" STOP LINE
O—  LUMINAIRE
— . OVERHEAD UTILITIES
@ ANCHOR BOLT ORIENTATION
,\’
N
» REMOVE 30" DIAMETER TREE
42”>“///AS DIRECTED BY ENGINEER.
?Mﬁ
: \ N
R
| CR 2220
\ B D
L)
/\ SN
. — ’é’De :‘i‘.ﬁ\z_@f 75*\\6«”,1
\ R Lo
/ ;ﬁf’ §l©
4 § DARIUS SWMLELS 9
\ P 97473 [M;
\/ ROK\ UCtNS@ @’Z/
\/ \‘ %’:’g,
’ 2 ﬁf,
! 12/16/2020
4 FLASHING BEACON
\ LAYOUT
. SH 19 AT FM 2324
'S CSJ 0108-11-021
8

© 2021 ‘ ®
Texas
Department
of Transportation

CONT |SECT JOB HIGHWAY

po83/ 03| 056 SH 154, ET(Q
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PAR| HOPKINS,ETC 10




SERVICE

3-#6 AWG

(XHHW)

(BLK, RED, WH)

LOAD

PANEL

TRAY

CABLE

0
220

TRAY
CABLE
TRAY

CABLE

o

APPROVED

FUSED CONNECTOR-
LOCATED IN HAND HOLE
LUMINAIRE IS MOUNTED ON.

FLASHING
BEACON
CONTROLLER

BLK
Q RED
o)

WH

||||— T | <

RED
R
BLK
Y
BLK
BLK
Q M 13 O RED
N RED <
R N
WH T WH

||||— o | <

WIRING DIAGRAM
SH 19 AT FM 2324
CsJ ol108-11-021

Y

N
u\\%'s'- £
\\\S\[

12/16/2020

Texas
Department

of Transportation
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HIGHWAY

0083
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056
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FILE: -r:\pgr-rrof\-rausho\csj 0083-03-056 etc, \SH19@FM2324\SH19 @ FM 2324.dgn

DATE: 12/15/2020 4:53:55 PM

ELECTRICAL SERVICE DATA
SERVICE TWO-POLE PANELBD./
ELECTRICAL SERVICE CONDUIT| conbunters | SmrEly | MAN DISCONNECT CONTACTOR  |LOADCENTER creur | SRANCH KVA
DESCRIPTION SIZE NO/SIZE AMPS [SWITCH CKT. BRK.  |AMPS AMP RATING NO. POLE/AMPs | LOAD
(SEE ED(4) (5)) (RMC) AMP/FUSES  |POLE/AMP (MIN)
FB. IP/15 <1.0
628 6119 o SUPPLIED BY | N/A N/A 2P/60 30 100 .. '
ELC SRV TY D 120/240 OTHERS Luminiare IP/15 <10
060(NS)AL(E)TS(O)
POLE ASSEMBLY SUMMARY CONDUCTORS AND TRAFFIC SIGNAL CABLE SUMMARY
ITEM|DESC
ITEM |DESC POLE NO. |CODE |DESCRIPTION UNIT |QUANTITY
686 | 6020 INS TRF SIG PL AM(S)STR(TY D) LUM A EA 1 684 | 6008 | TRF SIG CBL(TY A) (12 AWG) (3 CONDR) LF 104
686 | 6020 |INS TRF SIG PL AM(S)STR(TY D) LUM B EA 1
SIGNAL HEAD SUMMARY
FLASHING BEACON SUMMARY
ITEM |[DESC
ITEM [DESC NO. |CODE |DESCRIPTION UNIT |QUANTITY
NO. |CODE |DESCRIPTION UNIT | QUANTITY 682 |6003 |VEH SIG SEC (12")LED(YEL)| EA 2
416 | 6032 |DRILL SHAFT (TRF SIG POLE) (36 IN) LF 24 682 |6005 |VEH SIG SEC (12")LED(RED)| EA 4
680 6001 |INSTAL OF HWY TRAF SIG(FLASH BEACON) EA 1
DRILL SHAFT POLE A-14 LF AND POLE B-10 LF
/
7
MISCELLANEOUS ITEMS M;f\apgs..;g@g@_g\i;/
NRSfoNAL e
ITEM |DESC )
NO. |CODE DESCRIPTION UNIT|QUANTITY
506 |6038 | TEMP SEDMT CONT FENCE (INSTALL) LF 50
506 |6039 | TEMP SEDMT CONT FENCE (REMOVE) LF 50
100 |6011 PREPARING ROW(TREE) (24" TO 36" DIA.)| EA 1

SUMMARY SHEET
SH 19 AT FM 2324
CSJ 0108-11-021

© 2021 ‘ ®
Texas
Department
of Transportation

CONT | SECT JOB HIGHWAY

008303 056 SH 154,ETC

DIST COUNTY SHEET NO.

PAR HOPKINS, ETC 12




THREE PIECE (UNION TYPE) COUPLING IF AN EXTENTION

(EXPLODED VIEW)

HDPE

USE THESE
CONFIGURATIONS

IS NEEDED.

@ ¢

RMC NIPPLE ~ RMC COUPLING RMC SWEEP ELL

BELL END
BUSHING

PVC RISER

RMC TO PVC
COUPLING

TERMINATE THE RMC SWEEP ELL
WITH A UL APPROVED GROUNDING
BUSHING IF RISER IS NOT NEEDED

& /lhs.
RIGID METAL
CONDUIT
SWEEP ELL

NOT TO SCALE

© 2021 ‘ ®
Texas
Department
of Transportation

CONT | SECT Jos HIGHWAY

0083| 03 056 SH 154,ETC

DIST COUNTY SHEET NO.

PAR HOPKINS,ETC 13
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L ]

" @ :

TYPE C

(ONE- TO FOUR-WAY, AS

SHOWN ON SIGNAL LAYOUT)

SIGNAL HEAD INDICATIONS

SADDLE CLAMP

3/8" SPAN WIRE\

BALANCE ADJUSTER
GTE #BA-12260-A
OR EQUAL

ATTACH TO HEAD WITH
@ R / U-BOLT CLAMP
\% " CABLE CLAMPS—

BETWEEN HEAD AND POLE WITHIN 2 FEET OF HEAD.

TYPICAL SPAN WIRE MOUNTING

3/16" SWAY CABLE AJ R

CONDUIT
TYPICAL TRENCH DETAILS

NOTES:

SAWCUT REPLACE TO
] 12" BEFORE MATCH EXISTING
rvllAZx MAX BREAKING 12"
MAX
ST ( /
24" MIN, — =| *BACKFILL TO BE ! "
T *BACKFILL TO BE —— N COMPACTED IN — |, 24" MIN,
o COMPACTED IN o 6" LAYERS o
6" LAYERS
CONDUIT CONDUIT

*Stabilize all backfill material under
pavement with Portland Cement
and mix in @ concrete mixer
or transit mix equipment. Use
pit run sand and gravel, and
stabilize with two sacks of
cement per cubic yard.
Mechanically tamp backfill in
a moist condition or add water
to provide a free flowing mixture.

1) SELF TAPPING SCREWS ARE NOT ALLOWED.
2) ALL CONDUIT FITTINGS ARE WATERTIGHT.

_

STRAIN POLE CLAMP
ASSEMBLY PELCO
AP-1051-GLV OR
EQUAL TO FIT POLE

3/8" STEEL CABLE

UTOMATIC

DEAD ENDS 3/8" STEEL CABLE

gl

SPAN CABLE
BONDED TO
POLE.

3/ " SWAY CABLE
AUTOMATIC DEAD ENDS

TWO-TURN
DRIP LOOP

WEATHERHEAD /
TYPICAL SPAN WIRE ATTACHMENT

ATTACH TO SPAN WIRE WITH

APPROVED AERIAL CABLE TIES
(EX. PANDUIT #AST25-5-C 100
OR EQUAL) SPACED AT MAXIMUM /\bi“ .
INTERVALS OF ONE FOOT

/
12/16/2020

SIGNAL
CONSTRUCTION
DETAILS

Texas
Department
of Transportation

CONT |SECT JOB HIGHWAY

0083/03| 056 SH 154, ET(Q

DIST COUNTY SHEET NO.

REV. 2/2012 PAR 14

HOPKINS, ETC




VIRVDS Camera
Camera Mounting Plate

) Coaxial or Cable
Arm of signal pole

f

R

Y

L

Locate drip loop no lower than

G

Stainless Steel Clamps

Elevation View

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

Typical Traffic
Signal Pole-—>$

VIRVDS Camerg———

Pole Arm—"

T\(pical VIRVDS Camera:
ane Placement Detail

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

Typical Traffic
Signal Pole-—>$

VIRVDS Caomera—— T~ —

Typical VIRVDS Camera:
Left Turn Lane Placement Detail

Pole Arm—"

the bottom of the mast arm.
CGB Connector

«—— VIRVDS Camera

~—— Camera Mounting Plate

T~ Arm of signal pole

Side View

Notes:

1. INSTALL VIDEO DETECTION PROCESSOR UNIT(S)

INSIDE

THE CONTROLLER CABINET.

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

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

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

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

VIDEO

IMAGING AND RADAR VEHICLE DETECTION SYSTEM
(VIRVDS)

TYP RADAR VIRVDS CAMERA MOUNTING. dgn

NOT TO SCALE

1 ! K

L e
12/16/2020

TYPICAL
VIRVDS
CAMERA
MOUNTING
DETAILS

Texas
Department
of Transportation

CONT  [SECT JoB HIGHWAY

0083[03| 056 SH 154,ET(

DIST COUNTY SHEET NO.

PAR [ HOPKINS ETC 15




DOME STYLE CCTV INSTALLATION/ ; If DOME STYLE CCTV INSTALLATION/ 1
2 ~——ITS RADIO E ~——ITS RADIO
INSTALLATION AND ORIENTATION AS SHOWN i INSTALLATION AND ORIENTATION AS SHOWN
ON PLANS OR AS DIRECTED BY ENGINEER ON PLANS OR AS DIRECTED BY ENGINEER
|
vy e 2" X 16 TWT(THIN WALL TUBING)
APPROX. I' OR \|/ f‘ ;1/2 X 16 TWT(THIN WALL TUBING) APPROX. I' OR \|/ —\i GALVINIZED
BUTTED TO THE iy GALVINIZED BUTTED TO THE Iy
BOTTOM OF THE / I BOTTOM OF THE
TOP LUMNARE 1] | TOP LUMINAIRE i
BRACKET. 7 BRACKET. 7 T
' i LUMINAIRE ARM -~
| " |
ASTRO-BRACKET CLAMP 84" CABLE | ASTRO-BRACKET CLAMP 84" CABLE |
EXAMPLE: PELCO NO. AB-3040-84-SS-PNC I CE)EAE";LELPE'—CO NO. AB-3040-84-5S-PNC
L u
OR EQUAL. / i DRILL TAP AND INSTALL’ .
DRILL TAP AND INSTALL" - CGB CONNECTOR FOR
CGB CONNECTOR FOR | CAT5E CABLE. ! UEE SN
CATSE CABLE. | , ,-{3»}.%.-----..’.45_*4}\\‘
: ‘ ” 1
| | 73 )
| | . DARIUS SWWUELS 2
9 07473 Z
| | 'lﬁ?}-...,l_l_cEng_“_.-(;@" =
c | | ‘\\SIQMAE o
: | | e
: | | ‘bL 12/16/2020
I I
\ = \ =
MOUNTED ON TOP OF MOUNTED ON TOP OF
SIGNAL POLE WITH OR SIGNAL POLE DETAIL FOR
WITHOUT LUMINAIRE WITH LUMINAIRE COMMUNICATION

EQUIPMENT

Texas
Department
of Transportation

CONT | SECT JoB HIGHWAY

12/4/2020

0083 03 056 SH 154,ETC

DIST COUNTY SHEET NQO.
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No warraonty of any

TxDOT assumes no responsibility for the conver-

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:

12/4/2020 9:07:01 AM
FILE: U: \TAUSHA\dgnfiles\Qur Standards 2012\Maint+\sp80. dgn

DATE:

" 5000
Max i mum 4 ’ 4
Pote | FOUN- | perm soioie R / /// /,,/// //‘/ SHIPPING PARTS LIST
Type | AT10N | Span Wire N Y2 Sl L : : :
STRAIN POLE DESCRIPTION TyPe | |oad (Ibs.) g // // /., %/ /// 7 y Poles (Without Traffic Signal Arm)
26’ Pole A 36-A 5200 ~ 4000 7 AN va s — Strain poles with Luminaire Strain poles without Lumingire
30’ Pole B 36-A 4600 g '4 /§/ 5.2/, 7 /1/ Ship each pole with the fol lowing Ship each pole with the following
. i - 3 A Vel T S, P hardware attached: hardware attached:
30° Pole with Lum. B | J6-A 4400 c ] /,3/, &L, A L3 = fole handhole at base, pole cap, 2 ¢lamp-on handhole ot base, pole cap and
30’ Pole with 20’ Mast Arm C 36-B 5600 o 3000 7 //'/‘/" /' p //’, >z ype simplex and 1 pipe plug. 1 pipe plug.
30" Pole with 24’ Mast Arm C | 36-B| 5500 o AN | s P — — — — — —
30° Pole with 28’ Mast Arm c 36-B 5300 e ,'//,)//, ‘// A 7‘/ - escription Designation uantity Description Designation uant ity
o - B o
30’ Pole with 32° Mast Arm C 36-B 5100 L / ’ / d A 2T A 26’ Strain Pole SP 26 A-80
— 2000 Ve /7 0 N -
30" Pole with 36’ Mast Arm C 36-B 4900 = v 7 // / N B 30’ Strain Pole SPL 30 B-80 30’ Strain Pole SP 30 B-80
30° Pole with 20° Mast Arm & Lum c 36-B 5300 & - Z = -
o¢c wi as om. a > =~ = No. |of D 34° Strain Pole SPL 34 D-80 2 34° Strain Pole SP 34 D-80
30 Pole with 24’ Mast Arm & Lum. c 36-B 5200 v 1000 /// |- Signal Heads
30’ Pole with 28’ Most Arm & Lum. c 36-B 5000 Q 8 Q 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. (o4 36-B 4500 @ ) Strain poles with Luminaire Strain poles without Luminaire
34" Pole D 36-B 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: hardwore attached:
5000 Type hondhole ot base, pole cop, clamp-on honc_lhole at base, pole cap and
// ///r //7 / simplex and 3 pipe plugs. 3 pipe plugs.
—~ v 4
. . &3 No. | of // ,’/ // 7 Ly Description Designation Quantity Description Designation Quantity
@ Numbers on Load Span Charts indicate the number of signal heads on o Sighal Heads 7 . ///
the span. The total span wire design load is based on one 5-section Z 4000 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 5 257 A 7
an al lowance for conductor cables and miscellaneous hardware. The - 4 3 / .2/, A .
effect of the sway cable on load distribution is ignored as it is S 3000 z / / . ~/ prh 2/
assumed to break at design wind conditions. When a pole supports - , A¢” Vet 7 e V Traffic Signal Arms (For Type C poles)
2 spans, the span wire design loads for both spans should be added . Pl 7 2
vecgorizjl ly +opde+ermine +hg design load for +Ecu1' pole. 2 // ,://////7// /3 /3 — Type I Arm (1 Signal) Type II Arm (2 Signals) Type I Arm (3 Signals)
v 1R [ ' > L
- L 2000 Valiid /,’ v A 1 il . . Ship eoch Type I Arm with Ship each Type II Arm with
© L Span (See Load Span Charts for Maximum) _ = y ,’yy’/ Z - r 27 Nominal i:épfgcll?gwugehérgggrvevu+h the fol lowing hardware the fol lowing hardwore
- c an z o - Arm : attached: attached:
o | 2 - /%/" /.7/‘ = Length [  gttochea: | Bracket Assembly—, 3 CGB 2 Brocket Assembl ies®. 4 ccB
%" Galvanized Steel v z// Z |~ - Z_Eﬁabc‘l’;‘”e”grs' :1 clamp Connectors and 1 clamp Connectors and 1 clamp
A Span Wire Cables 1000 == - o S 5 wi olts and washers with bolts and washers with bolts and woshers
g | | 2 = 0 =
v : ' Span (ft.) ft. Designation Quantity Designation Quantity Designation Quantity
o | | @ @ )
o ! ! 20 201-80
C ‘ @ ﬂ? @J e carv. SIGNALS WITH 8-INCH LENS
v \ 4w | 8 Signal || Steel 24 241-80 2411 -80
= . = F ro 2| 3 | Sway
: | % $ £88 /55 reod Coble 28 281-80 28 I -80
c
1 ") £0 " " - -
T ‘ 2l 3 550 95 -~ ctrain Pole — Signal Head Type Wt. Per Head |Wind Area ¢ 32 321 -80 3210 -80
| _5- _& S EC ‘ 5-Section, 12" Lens 125 Ibs 9.6 sq. ft. 36 361 -80 36 II - 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) um.lnol:e rms i
NI \N/NGNS NN NN NN NN YN NS AN S 3-Section, 8" Lens 45 Ibs 3.0 sq. ft. Anchor Anchor Igfpég‘{g;emy be removed Nominal Arm Length Quantity
N . . . . Bolt Bol+ - 8 Arm 2
¢ Efrective projectes gesion wind areo
u I 1Cl1
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 2 Top and Bottom templates, 4 anchor bolts, 8 nuts,
_ — — = ] . 8 flat washers, and 4 nut anchor devices
Sog 117-6" (347 Pole) (Type 2) per standard 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 *OMA-g0"
I % Galvonizeg steel q ® SHEET 1 OF 2
pan Wire Cables
o ‘ ‘ Load Span
o Charts do
1R i not apply Pole ROUND POLES POLYGONAL POLES =t Texas Department of Transportation
2 @E W @E T © s Ll T PR O T o TRAFE T STENA
[ ‘ Yie' Galv. LB ST ; . = - = . Thickness shown
> \ R | == §reel swoy » |12.5] 8.9 |.239 | 26 | 13.0 | 9.0 | .239 | 26 @ar; minimm, L
s | ol eiels Vertical Signal wre B |13.5] 9.3].239 | 30 | 14.0 | 9.0 | .239 | 30 thicker materials SUPPORT STRUCTURES
& | T £88| 85 | ® sway cavle is ¢ |15.5[11.3].239 | 30 |16.0 | 11.0 | .239 | 30 may be used. STRAIN POLE ASSEMBLIES
- ‘ o E P "6.?_, - Strain Pole _‘ to be snugl?r_/ D 15.5 [10.7|.239 34 16.0 1.0 .23° 34
c cow| y,0 tightened after
5_'” .g L;N;n'\ 3‘: Pavement ‘ all s(ij«;_]no-Ir gecds (80 MPH WIND ZONE)
Mo are adjuste - - - :
E o & —-- 5 Crown of Road o heiéh’r vith Dg Pole Base 0.D. Dt = Pole Top 0.D. H Pole Height P
TN 0 NN AN NN TN the span wires. S -80 (1)-1 2
/A\ w) /\\\(//AV//AW/A\(//I\V///“”" ” W M ANVANY ANV ANYANY

g\ STRAIN POLE ELEVATIONS ' @TxDOTREVMIgS:iSS 1996 DN W [es o Jow 8r [ks sy

CONT |SECT JOB HIGHWAY

VERTICAL SIGNALS 5% 0083/03| 056 | SH 154, ETC

1-12

(Mast arms are not used with vertical signals) DIST COUNTY SHEET NO.

PAR HOPKINS,ETC 17
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No warranty of any

TxDOT assumes no responsibility for the conver-

The use of this stondard 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:

12/4/2020 9:07:03 AM
FILE: U: \TAUSHA\dgnfiles\Qur Standards 2012\Maint+\sp80. dgn

DATE:

Zinc die cast or

-/B)
Dy élum._(:r: G(_:Iv. l:le;ol 4" dia J-Bolt & nut MATERIALS
ap wi min. © A A
3%" diag Hook for set screws. Also see . /2" 10 Y2 T g
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
R ‘ or A1011 SS G6r.50(19
[Xe]
(YA .
K ;’P Attachment r{gng?r"g B?Eefg;d Plates @ ASTM A36, A588, or A572 Gr.50
- — Luminaire Arm ~ Vs J-Bolt attachment Connection Bolts | ASTM A325 except where noted
W 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
= = wan . Galvanized steel or stainless steel
| ° See Detail "A ‘ Misc. Hardware or as noted
. y ; Luminaire Arm -
¢ © - See Sheet "Lum-A" © ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
| S':;rT CO??igfgrs % 7 n or A1011 SS may have higher yield strengths but shall not
: 2P sraet UM A" | Traffic Signal Arm have less elongation than the grade indicated.
| = W Nem. Arm Lgth See Sheet "DMA-80"
. ‘ N TR @ ASTM A1011 SS Gr.50 shall also have a minimum elongation
| ‘ - ﬂ Nominal Arm Length - Lg¢ of 18 percent in 8 inches or 23 percent in 2 inches. Material
I A thickness in excess of those stipuloted under AIQ11 SS
| \ 5 3 0" Brocket |3 -0" will be acceptable providing the material meets all other
. - - A1011 SS requirements and the requirement f this item.
\ = N ‘/\ = *j Assembly End qui quirements o 's trem
-~ | Traffic Signal Arm ~ — £ T =4~ E— A= Tenon
DETAIL A See Sheet "DMA-80" 9 x |l — - L
g o = GENERAL NOTES
I = 6 6
[} \ 6 x| 3
o T i ‘ / g 8 Design conforms to 1994 AASHTO Stondard Specifications for
A‘J"/\@ o o 5 B /\ I _ *5 Structural Suppor+s for Highway Signs, Luminaires, and Traffic Signals
NI ‘ o £ ; ‘ See Detail "B ° c ond Interim Specifications thereto. Design Wind Speed equals 80 mph
Weather Head A /’ | A —— € Arm Connector \ I 35l = \ ! o plus a 1.3 gust factor. The maximum permissible span wire design loads
(Supp!ied by . P See Sheet "MA-C" . T S 2 . o590 tabulated are calculated at a stress load of 1.4 times the basic
others) ~ 1 per ; | ‘ 9 € | e allowable stress. A simultaneous wind on the pole, mast arm, and
Pole A,B & D g L. luminaire is also included.
3 Pol ‘ : Threaded Coupling for c|¥L
per Pole C + | 5 5 | ® cGB COnnec*gE 'ng 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"
gml_upl ings ~ All & \ V= \ \ I o for anchor bolt and foundation details.
ole P nl c
o z ~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 A m : JINY \V \// /N ANY//) procedures which the Fabricator must obtain prior to fabrication.
Pipe Plug FA ) T \W MVA\\\ \\/“\W\\}/ A\\\//\\\V/\\\VA\\"’\\\\/A‘ T Materials, fabrication tolerances, and shipping practices shall meet
(Typ.) z N A # X the requirements of this sheet and Item 686, "Traffic Signal Pole
| Weather \Y/INNVA SAVZZANV/AN TABLE OF DIMENSIONS "A- Assemblies (Steel)".
) Head Foundation [Arm Length | 24’ | 28°| 32’ | 36’ Unless otherwise noted, all i i
v ont . . . . - parts shall be galvanized in
2" Dia Threoded @'\/ {Supp| ied See sSheet Arm Type @ | 10° | 11°| 12" | 13 accordance with Item 445, "Galvonizing", after fobrication.
Couplings ~ Pole by others) TS-FD 7 7
C Only Arm Type III 10 11

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

DETAIL B STRUCTURE ASSEMBLY Item 441, "Steel Structures". Alternate designs are not
_—_ acceptable.
|/4 " (
— ~ )
MD-4 — Pole Q) & Base R
Wal | / o Foundation Anchor Bolt Bol+t
See Detail D = Ve x 7 Dr + V" % Type Bol+ Hole Circle Dim.
for Handhole Weld 4 X e Handho | e B+ “e L+ yp Diameter|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

Ya" | | /4" or 3g pole

=t Texas Department of Transportation
I Traffic Operations Division

TRAFFIC SIGNAL

| ©
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" .
POLE ELEVATION M of circumferential base welds. "2 0[2:3 03 gjﬁ SH I?::;TEN'Z.C
PAR HOPKINS,ETC 18

1208




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:

u: \tausha\dgnfiles\Our Standards 2012\Maint\ts-bp-20.dgn

12/4/2020 9:07:08 AM

DATE:
FILE:

GENERAL NOTES:

Backplate louvers 2"

based on wind and “iﬁ

vibration rating. 1. Backplates are optional for traffic signals and pedestrian

Backplate louvers hybrid beacons. When backplates are used, a 2-inch wide

based on wind and fluorescent yel low AASHTO Type Bf or Cf retroreflective

vibration rating. border conforming to TxDOT DMS-8300 is required. Place on
al | approaches when used.

2. Signal head and backplate compatability must be verified by
the contractor prior to installation.

Retroreflective
border. See
general note 1

Vented backplate with Vented backplate with
retroreflective border retroreflective border

Retroreflective 3. When using backplates on signal heads, venting is preferred
border. See 1o reduce cyclic vibration stress.
general note 1
4. When a vented backplate is used, the retroreflective border
must not be placed over the louvers.

i -

5. This standard sheet applies to all signal heads with backplates,
including but not Iimited to:

e Pole mounted

2" e Overhead mounted
* Span wire mounted
T
Backplate with Backplate with . Mos+.crm m?un+ed
retroreflective retroreflective e Vertical signal heads
border border e Horizontal signal heads

® Clustered signal heads

THREE-SECTION HEAD FOUR-SECTION HEAD e Pedestrian hybrid beacons
HORIZONTAL OR VERTICAL HORIZONTAL OR VERTICAL

Backplate louvers
based on wind and

Backplate louvers . . .
vibration rating.

based on wind and
vibration rating.

Bockplate louvers
based on wind and
vibration rating.

Vented backplate with
Vented backplate with retroreflective border
retroreflective border

Vented backplate with
retroreflective border

Retroreflective
border. See
general note 1

Retroreflective
border. See

. eneral note 1
Retroreflective 9

border. See
general note 1

52223‘,® Traffic
- ékﬂ#y
I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd

Backplate with
retroreflective

TRAFFIC SIGNAL

border HEAD WI TH
Backplate with Backplate with
retroreflective retroreflective BAC KPLATE
border border

TS-BP-20

FIVE-SECTION HEAD FIVE-SECTION HEAD PEDESTRIAN HYBRID Fice To-op20. 3 v 1007 Jor 1007 [ov 1007 [ow 1007

HOR I ZONTAL OR VERT ICAL CLUSTER BEACON ©71x00T J:Eflelsngzso OC;N;3 S(;C3T OJ;BG o HIIGSH:A:ETC

DIST COUNTY SHEET NO.

PAR| HOPKINS, ETC 19
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]
i@ F AT TA NOTES:
£sd OUNDATION DESIGN TABLE : FOUNDATION SUMMARY TABLE ©
=) REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION Anchor bolt design develops the
58X STEEL LENGTH-f* 1 DESIGN foundation capacity given under AVG
00 FDN DRILLED ’ ’ . . ' DRILLED SHAFT LENGTH @
~og TYPE | SHAFT o [RAL | TEXAS CONE PENETROMETER| ANCHOR | ¢ " [BOLT [ - LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDN | NO- (FEET)
EEP DIA | VERT SPIRAL blows/ft BOLT | (kai)| CIR |ANCHOR MOMENT[SHEAR . . IDENTIFICATION| B*O% |1 or EA
& BARS | & PITCH[ ¢ 15 20 DIA oia |TYPE K-t | Kips (® Foundation Design Loads are the /4, 24-A [ 30-A ] 36-A| 36-B] 42-A
CL 2
toe = o | ol : al lowable moments and shears at
s 24-A 24" |4-#5[#2 ot 127 5.7 5.3 | 4.5 Yo | 36 |12 % 10 1 |Fedestal pole, pedestal mounted the base of the structure.
Q+ = °
Z2-3 30-A 30" 8- #9 |#3 ot 6" | 11.3 10.3 8.0 1Y, 55 17" 2 87 3 |Mast arm gssembly. (see Selection Table) @ Foundations may be |isted separately
pat 36-A | 36" [10-#9(#3 at 6" 13.2 | 12.0 | 9.4 | 1% | 55 | 10" 2 131 | 5 |Most orm assembly. (see Sejection Table) o¢ Tocasion and Type. uamtities ore
ggg . . . 4 30’ strain pole with or without Iluminaire. for the Contractor’s information only.
vad Mast arm assembly. (see Selection Table)
o g
] 36-B 36" 12- #9|#3 ot 6" 15.2 13.6 10.4 2" 55 21" ? 190 7 Strain _pole taller than 30’ & strain @Field Pem_a-rrome1-er readings at a depth
Lo pole with mast arm of approximotely 3 to 5 feet may be
o0oL .
£¢eo 42-A 42" [14-#9[#3 ot 6" 17.4 | 15.6 | 11.9 | 2" | 55 | 23" | 2 271 9 |Mast arm ossembly. (see Selection Table) used to adjust shaft lengths.
[
oo+ ® If rock is encountered, the Drilled
a3 Shaft shall extend a minimum of two
o0 o diameters into solid rock.
[TR-AW
[«
°8% FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole Eecirlnclnl Igng‘rhs in+[_>esign Tot:rLe are
o allow interpolation for other
53 ARM PLUS TLSN SUPPORT ASSEMBLIES (ft) fo ollow inferpolotion for other
0.-9 FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
S5
= > MAX SINGLE ARM LENGTH 32 48’
= UL 4
282 Sa 24" X 24 c AN ANCHOR BOLT & TEMPLATE SIZES
25 g 28' X 28° o BOLT |@sBoLT| TOP [BOTTOM [ BOLT Rz R
0,9 Im MAXIMUM DOUBLE ARM 32° X 28° 32° X 32° 3 IN LENGTH | THREAD | THREAD | CIRCLE
X ] a | LENGTH COMBINATIONS 3 B " w
8gg L2 36" X 36 . Vs 1 -6" 3" — 12%" | 1'% 5 %
E.;,‘g& g= 40’ X 36’ o7 1o | 37 -4 6" q" 17" 10" 7"
ggg\-’ 44' X 28’ 44 X 36° g 1 ¥ 3°-10" 7" 4 Yy 19" 1M Yy 7 ;/4..
29% ~ |MAX SINGLE ARM LENGTH 36 44 o 2" 4°-3" 8" 5" 21" [ 2% | 8"
N 2
iR 29 24' x 24’ = 2Ya" | 4-9" 9" 5" | 23" | 13%"] 9"
[=] . . |
gD g 28" X 28 5 @ Min ai . -
coL oo in dimensions given
Egg v Téﬁéwhﬁcgﬁg?h%ﬁ% 32° X 24° 32° X 32° 4 longer bolts are acceptable.
o oo 7 7
o ne =z 36" X 36 Use average N value over
—0un
£ e= 40" x24° 40" X 36’ the top third of the . : TOTAL DRILLED SHAFT LENGTHS
+8'E 2 o, 36, embedded shaft. Conduit
ces 44’ x 36 Ignore the top 1’ of soil. Steel Template |
O 04 . YR
-0 EXAMPLE: with holes Yig " greater .
guc 1.For 80mph design wind speed, foundation s Wi than bolt diameter 7a) GENERAL NOTES:
pEo 30-A can support up to a 32° arm with pan Wires Z Design conforms to 1994 AASHTO Standard
£ another arm up to 28° Luminaire ﬂ& . Specifications for Structural Supports for
Arm (optional) S piral Highway Signs, Luminaires ond Traffic
& 2. For 100mph design wind speed, foundation Egggfgggg" Dolts o — @K © i C— Signals and interim revisions thereto.
. 36-A can s ort a single 36’ mast arm. . T vv .
§ 4" thk. min. upp 'ng locations using #3 wkl Vertical Reinforcing steel shall conform to Item 440,
a Circular Steel bar or *a copper A 7 % Bars "Reinforcing Steel".
2 fop Templote o Heavy Hex 5| Swoy Coble Anchor bolts to be domhectors shol | be UL \' \M Bolt Circle Concrete shall be Class "C"
] Nut (Typ) £ approximately oriented Listed for concrete Diameter .
g o E so that two bolts are in n ment ]
e geilgzcggﬁhggﬂ s tension from the Span encasement. Threads for anchor bo1|c+§ ,c\:lnd nuts shal | !2>e
[ Wire loads. rolled or cut threads o UN series up to 2"
© in diameter or UNC series for all sizes. Bolts
N TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
. | = .é‘..l :or;/z ..kofh . Galvanized nuts shall be tapped after galvanizing.
= olt shank sha hel . .
¢ TYPICAL STRAIN POLE =\ eroiectwove oA Bolts, thet ore lorger fhon 11 in dlometer
iy \ o ASSEMBLY =] concrere 08 mild steel" per Item 449, "Anchor Bolts". Anchor
c +|3 £ LJ J o & =] L= bolts that aore 1" in diometer or less shall conform
3 sl@  23|e Rl —— Circular Steel ©|2 +to ASTM A36. Galvanize a minimum of the top end
3 a7 Ggl|z Type 1 c - LJ Template ol thread length plus 6" for all anchor bolts unless
« L|g Pk = = Type 2 ’ (Temporary) Y otherwise noted. Exposed washers and exposed nuts
4',,_, Slw o= 5 |+ F—Typ ‘515- shall be gOIYgﬂiﬁid' ﬁ‘I‘é ggcl;v?niz!ng shall be in
z 5 z8lo R=d— 8 _ Conduit (See LoyouT NN accordance wi em , "Galvanizing".
€ < 623 : Thickness = Sheets for diameter. N = mlo ;
£ s 1= d/4 (inch) min. Oriomi as direcied b —\ k] Templates and embedded nuts need not be galvanized.
2 %" |° ILSN the Enai ; 2y Lubricate and tighten anchor bolts when erecting the
P ] G| Suppor ting L. ) € tngineer. 1 or S structure in accordance with Item 449, "Anchor Bolts".
N Arm Luminaire required) : e M
o 12" Min Arm (optional) @k  Anchor £
o 2 Sides V . =T Bolt o
§ (i(i),:\?laﬁlggaj;;e-lre,?,g-r;?: Template (Tye s Vertical Bars (See Rniinil l—Circular 3Y|® *
! = Design Table for size L] Steel o
o]
S for FDN 24-A) ; 0} & number). =H Template &\ J Teros Dﬁ‘f.‘,’f,"’f’",?’ Efrgtiwfaﬂm
2 HOOKED ANCHOR NUT ANCHOR o — 2/ raffic Operations Division
[72)
(TYPE 1) (TYPE 2) = 2
. + C L E
=3 c [3) o
<o ) { + J
=2 ANCHOR BOLT ASSEMBLY 3 Spirol, 3 rlot turns x 5|3 TRAFFIC SIGNAL
-0 op a urn " oo
~ o e bottom. (See Design o 23 POLE FOUNDAT ION
Q% 3 Table for size & pitch) )~
o O + [T}
S :
z © - .
Q2 . " Drilled |5 TS-FD-12
] . e Vertical bars may rest Shaft Dia !
]38 Orlen-l- anchor bolts orthogonal on bottom of drilled hole - 3 I I I
N with the fixed arm direction to ' H H H TXDOT August 1995 ON: MS CK: JSY | DW: MAO/MMF |CK: JSY/TER]
Rl; ensure that two bolts are in TYPICAL MAST ARM L .;_:; rggfzgls"!]ergs firm enough M . REVISIONS CONT [SECT J08 HIGHWAY
- tension under dead load. s s
concrete s | aced.
o ASSEMBLY is p FOUNDATION DETAILS i 0083[03] 056 | SH 154,ETC
= DIST COUNTY SHEET NO.
== - PAR| HOPKINS, ETC ZQ
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70 g el

(8" Nominal

Arm Length)

A»oo (+2°,

No warranty of any

2" SCH 40 Pipe
2 %" o.D.

Strut
R %s"x 2"
Min.

rree

Simplex fitting

TxDOT assumes no responsibility for the conver-
€ Bolt Holes

1-67x g

Removable plastic or
galvanized metal cop

2'-0"% 5" Min.
2°-6"t 3" Max. (D)

LA-1

12" SCH 40 Pipe
1 %" 0.D.

8-FOOT LUMINAIRE ARM

€ 'Y," Dia. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock

washers per clamp

S

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.

Clamp
R Ya" x 6"
A572 GR 50

DISCLAIMER:

DETAIL NO.1
(HALF SECTION)

f
o Juin._srroion
1ength

€ Y5" Dia. A307 Bolts

2 at 5"
4 bolts & 4

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.?2
(HALF SECTION)

LA-3 )7

4
€ 5%" Dia. A325 Bolts
2 bolts & 2 lock
washers per clomp;z

%t Y

;/4.. DiO.X_%E
Sch 80

Pipe

Il
Y

Clamp
R %6 " % 5II
A572 GR 50

LA-2
Ya

DETAIL NO. 3
(HALF SECTION)

12/4/2020 9:07:18 AM

A

c-c each side
lock
washers per clomp

Field cut
hole

pole ——\\\~

in

€ 5%" Dia. A307 Bolts

2 at 44" c-¢c each
4 bolts & 4 lock
washers per clamp

Iui|/2u

Clamp
B %" x 6"
AT15 GR 50

LA-2
Ya

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 4
(HALF SECTION)

FILE: T:\PARTRAF\Ashley\PROJECTS\sh37mtvernonSig\Ilum-a.dgn

DATE:

side

Lip
removed

-0°)

9/ -G "+ "

(10’ Nominal Arm Length)

MATERIALS

Pole or Arm Simplex

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

\o' (+2°,-0°)

5 -p"t]"

S

=P

NNNNN B \

>

. .
UPPER

€ Bolt Holes

=~

Strut B %g "x 2"

2" SCH 40 Pipe
2 %" 0.D.

Strut B 5 "x 2"
Min.

Simplex fitting

1
1

Min.

Arm Pipes

ASTM A53 Gr.B, A501, A1008
HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

= = ’

Eﬂﬂ;jizsﬁiﬁ

Arm Strut Plates @

ASTM A36, A572 Gr.50 C), or A588

Misc.

ASTM designaotions as noted

| length

Removable plastic or
galvanized metal cap

2°-3"% 15" Min. |

Y2" SCH 40 Pipe
%" 0.D.

10-FOOT LUMINATRE ARM

Yo" Dia.
A325 Bol+t
(2 per fitting)

x 1 Yo" -

Field cut
hole in

pole ——\\\\

Lock Washer [~
(2 per fitting)

Arm Simplex

Pole Simplex
Clamp

A
SIMPLEX FITTING

€ Y," Dia. Holes-

13NC Tapped
Threads
V2" Dia.

x 1 |/2 "
A325 Bolt
(2 per fitting)

Smooth
Lip

Lock Washer
(2 per fitting)
Arm Simplex

Pole Simplex 2

POLE SIMPLEX DETAIL

3°-0% %" Max. (D

DIRECT ATTACHMENT

DETAIL

C)Dimensioncl limits are given to show acceptable
variation in design. All of a Fabricator’s production
of a particular arm length shall have the same
dimensions within specified tolerances.

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

C)ASTG must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, ond elongotion in 2 inches of 22 percent.

(@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F moy
have higher yield strengths but shall not have less
elongation than the grade indicated.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminagires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.

V2"

5" Approx.

Ya"

3
Ve

4"

[1 %"

5" Appox.

Dia. Approx.

UPPER SIMPLEX FITTING

N i
N

S

’
2\

\a

M
LOWER

V2" Dia. x 1 V"
A325 Bolt
(2 per fitting)

o .
L E Lip
il removed

R EhEhEhEhaS

aSSSSaEs

A =

N «
7727

Lock Washer
(2 per fitting)

Arm Simplex

\/

Pole Simplex
Clamp

SIMPLEX FITTING

']/au

5" Approx.

V2" Dia. x 1 Yo"
A325 Bolt
(2 per fitting)

max

1T B
IRZN

Lock Washer
(2 per fitting)

Arm Simplex

Pole Simplex

V2"

N 1 N
5 Yo" Approx.

[\\

3/5"

LOWER SIMPLEX FITTING

SECTON A-A

SECTON B-B

—e

ARM SIMPLEX DETAIL

Arms are designed to support a 60 Ib. lumingire
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
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. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be
galvanized ofter fabricotion in occordance with
Item 445, "Galvanizing".

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.

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
shall ship the claomp assembly securely attached
to the pole at the location shown on the plans.

If clomp assemblies are ordered without
poles, the Faobricaotor shall ship one upper and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clomps and simplex fittings.

///—-I %" Dia. Approx.

=t Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
LUM-A-12

©TxDOT August 1995 N: LEH [exs usv Jows urr [cxs 1es

5-96 REVISIONS CONT |SECT JoB HIGHWAY

008303 056

1112 SH 154,ETC

DIST COUNTY SHEET NO.

PAR HOPKINS,ETC

21
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ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies. " ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete aond proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
z construction. Where monufacturers provide warranties or guarantees as a customory trade proctice, furnish to the State "Structural Bolting."
o such warranties or guarantees.
5 iii.Tighten each nut to 150 ft+-1b. using a torque wrench.
> 2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
g poles and luminoires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
£ in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.
g i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
o 3. Provide new and unused materials. Ensure that all moterials ond installations comply with the applicable articles of degrees.
z the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA), and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaoft Foundations, " and TxDOT
Canadion Staondard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).

UL. Foulty fabrication or poor workmanship in aony material, equipment, or installation is justification for rejection.
10. Provide ond install underpass luminaires in accordonce with Item 610, DMS-11010, and TxDOT standard sheet
4. Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.
11. Mount Iuminaires on arms level as shown by the luminaire level indicator.

5. Fabricaote steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.
a. Alternate designs to RIP standards or the use of aluminum to faobricate poles will require the submission of shop

drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic
Shop Drawing Submittal” on the TxDOT web site.

TxDOT assumes no responsibility for the conversion

b. Limitaotions on use of the RIP standard: The RIP standaord details were developed for installations in locations
where the 3-second gust basic maximum wind speed is 110 mph, and where the elevation of the base of the pole is
less than (i.e. not more than) 25’ above the elevation of the surrounding terrain, in accordance with the "AASHTO
Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals," 4t+h Edition
(2001) (AASHTO Design Specifications). For poles to be installed in regions where the maximum basic wind speed
exceeds 110 mph or to be mounted more thon 25° above the surrounding terrain, provide poles meeting the following ‘\7{'
requirements:

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing
Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drowings and calculations
for the poles, sealed by a Texas |icensed professional engineer (P.E.).

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.

ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, aond anchor bolt assemblies with a 25 NOTES:
year design life to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer (:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
base poles, include transformer base and connecting hardware in calculations and shop draowing submittals. pole bonding connector, sized appropriately for conductors,
Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit bonded to T-base, or use ground lug in handhole as
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being available.
& furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop
g drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used. (:) Use pre-qualified two-pole breakaway connectors for all
5 . . . . . luminaire pole installations. For lumingires fed by a
2 6. For ?oTh transformer and shoe-base type |Ilum|no+|on.poles, provide and install double:polg breakaway fu§e holders.os circuit with a neutral conductor, use double pole
5 specified by DMS-11040. Breokaway fuse holders ore listed on the MPL for Roodway Il lumination ond Electrical Supplies breakaway connectors with the neutral side unfused and

under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in |ight poles, or inside the |ight
fixture for underpass luminaires. In each pole, connect Iuminaires to the breakaway connector with continuous stronded
12 AWG copper conductors as |isted on the MPL. Bond all equipment grounding conductors together and to the ground

lug in the transformer base or hand hole.

marked white.

(:) Split Bolt or other connector.

7. Tighten anchor bolts for shoe base, concrete traffic barrier base, ond bridge mount roadway illumination poles, in
accordance with Item 449.

[« L1
o L2
© 8. Install T-Base with following procedure: G
~
- a. Anchor Bolt Tightening.
o
'z . . . . . L1,L2 = Hot Conductors
[ ’
7 i. Coat the threads of the anchor bolts with electrically conductive lubricant. G - Grounding Conductor
=4
s ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap TYPICAL WIRING DIAGRAM
3 under aony one corner of the t-base is 1/8" before nuts are tightened.
&~ LUMINAIRES SERVED AT 480V ON 240/480 VOLT
Q iii.Coat the bearing surfaces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" SERVICE OR LUMINAIRES SERVED AT 240V FOR
° hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each 1207240 VOLT SERVICE.
g is hond-tight against the washer. §® opg;fggns
S iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and ITexas Department of Transportation s”,;‘;’,ﬂ;’i’d
by the T-base in the corner regions of the T-base, aond all corner gaps must be closed after opplying torque. If
N a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed
Eg or maximum al lowable torque of 250 f+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
" close the gap the foundotion must be leveled. Gaps along the straight sides of the T-bases and the foundation
No are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the lLLUMINAT ION
S foundation.
O 4
55 DETAILS
9 v. Check top of T-base for level. If not level then foundation must be leveled.
o<
NI
ow - -
3 b. Top Bolt Procedure R I D ( l ’ l 7
N~ i. Erect pole over T-base with crone. Coat bol+s, nuts, washers, and lock washers with electrically conductive FILE: ridi-17.dgn N [cs [ow: [cxs
N lubricant. ©T1xDOT  January 2007 CcoNT [sECT 408 HIGHWAY
o e REVISIONS H 154 T
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No warranty of any
ility for the conversion

TxDOT assumes no responsi
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.

of this standord to other formats or for

DISCLAIMER:
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DATE
FILE

4"'x6 %' 1.D.
Handhole

4'x6 %" 1.D.
Handho/e\

See Plans

Barrier Protection
Type and Need

4"x11 %" 1.D.
Handhole \
R

——

Closed Circuit TV (CCTV) Installation
See Pedestal Mount Detail

Air Terminal
/ (See ITS(5))

Dome Style CCTV Installation
— (See Pole Mount Detail)
(See Band Mount Detail)

for

B I

|
|
|
L]

Direction
of Travel

1 - 1" PVC Conduit —
for Cndr. to Ground Rod
(Refer to ITS(19) ITS
Pole Grounding Details) =

7

Refer to ITS(3)
Foundation \

A

T

ITS Pole with Cabinet

X

Refer to ITS5(19)
/ITS Grounding Standard

11

— Wireless Antenna Installation
/ (See Band Mount Bracket Detail)

Radar Vehicle Sensing
Device (RVSD) Installation
[\j (See Band Mount Bracket Detail)

ITS(15),
ITS(16), or
ITS(17)

i Refer to ITS Pole

1 Mounted Cabinet

- Standards
ITS(14),

2-2" PVC Schd 40 (Comm.)
1-2" PVC Schd 40 (Power)
Unless Otherwise Shown
on the Plans

Min. %6'-18 UNC X 1 ¥" L

Refer to Camera Manufacturer

" Min.
Min. %" Dia. Studs Welded to Bracket for Dia. of Bolt Circle and
Bolt Holes %6 5SS Washer Bolt Size/Length
Spring Lock, and Hex Nut\ \O
(Each Stud) T .
o <
eor — = s [] o @ o = !
% oD —
il sl o
Min. %" pia.—" - I |
Eront View Bolt Holes -
1'-8" Min. :
§ 7-8"
i ; N 2" Min.
side v ; L zmin N
£ | p ”/e_/cecm;_v Ad A N External Positioner CCTV Adapter Arm
xternal Positioner apter Arm Pole Mounting Bracket
Min. %" Dia. " M )
fBo/t Holes 1'-6" Min. ‘ |-/ Min _, 1'-6" Min.
|
Zz S %6" SS Washer, - R R
Spring Lock, and Hex Nut
(Each Stud)
Min. %" Dia. § T
Bolt Holes = N
. A
o o 3 Y 1 o o X 7
6" Min. Side View / ‘ =
Dome CCTV Adapter Arm N % e
EFront View |
Min. %¢'-18 UNC X 1 %" L f\li . . Dome CCTV_Adapter Arm
Studs Welded to Bracket Undermount Location
for Dome Style CCTV

Pole Mount Detail for Camera

Wall Mount Detail

Pole Mounting Bracket

Min. %" Dia.
Bolt Holes

Wall Mounting Plate

6" Min.

Min. %" Dia.
fBo/t Holes
—o o
Lo |;| o

Wall Mounting Plate

8" Min.

2" 1.D. Hole for Cable
(Round Edges)

Bolt Circle and Bolt Size/Length

7" Min. Size of Access
= =/ Hole Varies

12" Min.

SN

Refer 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
‘2‘3 Shown is Generic.
N 7" Min.
@ =
N
<
. e}
%" Thick Plate O'/ <
Min. ° @ S
11f n =
Plate A Detail l %s o ° I
Liale A petal P
¢ ITS Pole _
Plate A\
N s Accommodate up to
ASTM-A36 3" Sch 80 © ‘\'i < ; 7
Pipe x 6" 7" Steel Bands
(3 %" 0.D. x .30" Thick) B 2"
%' R.

Top Plate
ﬁ\w/ A1 7, 7

J=Hook Detail

Pole Banding Bracket - 2 Bands

2" Dia. Hole
in Top Plate

Connector

Pedestal Mount
Pole Top Detail

Kl

#" J-Hook
Welded Inside Pole

%" R. Hook for
Hanging Cable

(See "J Hook Detail")
Stainless Steelwire
Mesh Grip

(1 Per Cable)

See Note 8

Lg_]

Pole Banding Bracket - 3 Bands

See Note 8

Band Mount Bracket Details

=t

General Notes:

Designed according to Sixth Edition AASHTO Standard
Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals and Interim
Specifications.

Hang all cabling inside ITS pole structure with
stainless steel wire mesh grips.

Bolt positioning in the pedestal top plate (Plate "A") for the pan/tilt base
must be determined in the field per camera manufacturers
recommendations. This will allow positioning of the camera to

maximize coverage area. The Engineer will determine the

camera's blind zone at each location.

Provide pedestal top plate and Plate "A" that conform to ASTM A36.

Make all welds conform to Item 441 and AWSD 1.1 (Structural Welding).
Repair damaged galvanized coating per Item 445, "Galvanizing."

I Texas Department of Transportation

Traffic
Operations
Division
Standard

6. Galvanize parts in accordance with Item 445, "Galvanizing" unless
otherwise noted.

7. The type of ITS equipment shown to be mounted to the
ITS pole is intended to represent the most common ITS
equipment applications and should not be treated as
all inclusive. Other ITS equipment applications may
exist that are project specific.

8. Mounting brackets are intended to be diagrammatic and for information
only, and are not all inclusive. Contractor responsible for submitting
mounting bracket design for approval by the Engineer prior

ITS POLE
EQUIPMENT MOUNTING

DETAILS
ITS(6)-15

to fabrication. Mounting bracket designed to support a maximum FILE:  ts5(6)-15.dgn Nz TxDOT ‘C“ TxDOT‘DW= TxDOT  |ck: TxDOT
35 Lbs. Off-the-shelf mounting brackets are acceptable and shall © T1x00T June 2015 CONT | sECT JoB HIGHWAY
be submitted by shop drawing for approval.

y shop g rorapp REVISIONS 0083(03] 056 | SH 154,ETC

9. Mounting heights to be determined in the field based on
manufacturer recommendations.
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GENERAL NOTES FOR ALL ELECTRICAL WORK
1. The location of all conduits, junction boxes, ground boxes, and electrical services is 8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only
~C diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
§2 the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
uég 2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion 9f the Rh./IC elbow i§ t->uried less than 18 in., ground the RM(.l .
2 the c_:pz?l icgble or-rit_:les of the I:loﬂonol Electrical Code- (NI::C), TxDOT standards gnd elbow by means of a grogndung bushing on a rigid me+c_1| ex+en5|or_1. Grogngmg of +h§ rigid
£6. specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in g minimum of 2 in. of
§°9 Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
ggz as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
3 + LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
067 International Electrotechnical Commission (IEC) |isted devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
z+5 acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
el listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
o is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 aond of the same
L5 additional cost to the Deportment. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
Py except that the conduit is supplied without factory-installed conductors. Make the transition of
253 3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) at the bore pi’_r. I?rovide conduit of the size
baf steel when plans specify galvanized, provided the bolt size is ', in. or less in diameter. and schedule gs shown on the plans. Do not extend substituted conduit into ground boxes or
oo, foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
L8 4. Provide the following test equipment as required by the Engineer to confirm compliance with foundat ions.
gcg the contract and the NEC: voltmeter, ommeter, megohm meter (1000 volt DC), ground resistance . . . . .
T—é“ tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho|_e s+rop§ when supporting 2 in. and Iorger: conduits. On electrical service poles,
85, calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps ore allowed on
%@f’, request. Operate test equipment during inspection as requested by the Engineer. the service riser conduit.
C  +
I;,“éé 5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
oxXo conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
- conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
T -0 connectors, ond bonding jumpers ore subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
oL . . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
28 6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on structures such as bridges at maximum intervals of 150 ft. When
20¢€ Material Producers List (MPL) intended for use on eaoch project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
.- listed on the MPL on TxDOT's website under "Roadway I[llumination and Electrical Supplies. joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
e No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
59 amount of ex[_)onsion to -_rhe Enginger upon request. Do not use LFMC or LFNC as a substitute
zgo] CONDUIT for the required expansion conduit fittings.
oL w
@ ag A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
0?5 attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options”
50« 1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.
o5y Specifico+ion_(DMS) HO?O "Conduit" and Item 618 "Conduit" of_TxDOT's "S+0ndorc_j §pecificc1_-ions . .
owc For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
@150 conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plaons or as approved by the Engineer.
230 Provide conduit types according to the descriptive code or as shown on the plans. Do not . . . L.
£- substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4, Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
P (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
%23 systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jaocking, Boring, or Tunneling Pipe
E$§§ called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
wIEW
Zenow 2. Provide golvonized steel RMC for oll exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
<E&-¢ Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
e er new roadways, backfill all trenches with cement-stabilized base as per requirements of
5 b 3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavotion and Bockfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
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. Provide and place warning tape approximately 10 in. above all trenched conduit as per Item 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit and 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
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
gn *1 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
< #2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
- B .. B B .. .. B .. .. cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
L *4 B"x8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not required.
8 #6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
4l *8 8" x B" x 4" 8" x 8" x 4" 8" x 8" x 4" 9. 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.
C
o . . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
£] 4- Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
$ entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit used as a casing under roodways for duct cable is not
t p“"g"?i ar_w-crlh§up§o;1ed ?yTﬁonnechon of +w°_fr’rr1_m°'l'§ '_"g'df“"i;o' cor|1dU|+s. ,?ec‘l-"Te required, if the duct extends the full length through the casing.
~= conduit within . 0 e enclosure or within in. o e enclosure if all ® Traffic
% conduit entries are on the same side. Mechanically secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. ;’ Operations
z an internal volume greater than 100 cu. inches. ) ) ] ] ] ) ITexas Department of Transportation St’a‘;lﬁd’g:’-,d
- . . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
9 5. Provide hot dipped galvanized cast iron or sand caost aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
=3 Junc‘_ruon boxes corj'ronmng only 10 AWG or_12 AWG conductors. Do not use die cast
<z aluminum boxes. Size outlet boxes according to the NEC. 13. 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 ELECTRICAL DE TAILS
w] 6 Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do mot use silicone caulk as a
~— unless specifically required by the plan sheets. When EMT is called for, provide condui+t sealant.
S5 junction boxes made from galvanized steel sheeting, |isted and approved for outdoor CONDU l TS & NOTES
o2 use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
o4 in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (t+hreaded or non-threaded) with zinc rich paint (94% or
= the same requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (1)-14
N . . . . . as allowed under Item 445 “Galvaonizing. " Do not paint non-galvanized material with @ zinc rich
S 7. Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14.dgn ON: [ex: [ow: [exs
E,: otherwise noted on the plans. ©T00T octover 2014 o Terer - pr—
[ REVISIONS 0083| 03 056 SH 154,ETC
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material

25 Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide

o5 conductors as listed on the Material Producers List (MPL) on the Department web site

55 under "Roadway Illumination and Electrical Supplies” Item 620. Color code insulated

~ conductors in conformance with the NEC. Identify grounded (neutral) conductors with

t ] white insulation. Identify grounding conductors (ground wires) with green insulation

S or bare conductors. Identify ungrounded (hot) conductors with any color insulation

e except green, white, or gray. Keep color scheme consistent throughout the wiring

e system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous

28 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

2 least 6 in. of the conductor’s insulation with half lops of tape.

2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical
service equipment to the concrete encased grounding electrode or the ground rod at
the service location. Connect the grounding electrode conductor to the ground rod
with a UL listed connector in accordance with DMS 11040. Connect the grounding
electrode conductor to the concrete encased grounding electrode as shown in the
plans.

3. Where two or more circuits are present in one conduit or enclosure, permanently
identify the conductors of each branch circuit by attaching a non-metallic tag
around both circuit conductors at eaoch occessible location. Provide tags with
two straps, large enough to indicate circuit number, letter, or other
identification as shown in the plans. Print circuit identification on the tag
with a permanent marker.

TxDOT assumes no responsi

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

4. Use listed compression or screw type pressure connectors, terminal blocks, or
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+t
adhesive tope to fill the gop and seal the ends of heat shrink tubing. Provide
UL listed gel-filled insulating splice covers. Splicing materials, insuloting
materials, breokaway disconnects, splice covers, and fuse holders are
subsidiary to various bid items.

B. CONSTRUCTION METHODS

1. Use only a flot, high tensile strength polyester fiber pull tope for pulling
conductors through the conduit system. After installing conductors in conduit,
per form conductor pull test. If a conductor cannot be freely pul led, make any
needed alterations or repairs at no additional cost to the department. Perform
insulotion resistonce tests in occordance with Item 620. Coordinate with the
Engineer to witness the tests.

2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum
length of conductor at enclosures, weatherheads and pole bases.

3. Make splices only in junction boxes, ground boxes, pole bases, or electrical
enclosures and use only |isted compression or screw type pressure connectors,
terminal blocks, or split bolt connectors. Insulate splices with heavy wall
heat shrink tubing or gel-filled insulating splice covers to provide a
watertight splice. Overlap conductor insulation with heat shrink tubing a
minimum of 2 in. past both sides of the splice. Where heat shrink tubing
may not shrink sufficiently to provide a watertight seal around the individual
conductors, prior to heoting the tubing, increase the diometer of the conductor
insulotion using hot melt adhesive tape to provide a watertight seal between
the individual conductors and the heat shrink tubing. Ensure the tape extends
past the heat shrink tubing. Use hot melt adhesive tape to fill the gaop and
seal the ends of heat shrink tubing. Heat shrink tubing that oppears to have
been burned, or overheated, is considered defective aond must be replaced.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

4. Size and install gel-filled insulating splice covers according to
manufacturer’s specifications when used in place of heat shrink tubing.

5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or
smal ler conductors in above ground junction boxes, but not in pole bases or
ground boxes. Install wire nuts in an upright position to prevent the
accumulation of water.

6. Support conductors in illumination poles with a J-hook at the top of the pole.

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.

8. Replace conductors and cables that are damaged beyond repair or that fail an
insulotion resistonce test at no additional cost to the department.

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

\PARTRAF\Ash|ey\PROJECTS\sh37mt+vernonSig\ed3-14. dgn

Provide and install a separate stranded equipment grounding conductor
(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs
are bonded together at every accessible location. For traffic signal
instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for
under Item 620.

TEMPORARY WIRING

Instal |l temporary conductors aond electrical equipment in aoccordance with
the NEC article "Temporary Installations" and Department standard sheets.

Provide a ground fault circuit interrupter (GFCI) for power outlets for
portable electrical equipment, power tools, ice machines, ice storage bins
and refrigerators located outdoors at grade. GFCI may be any one of the
following: molded cord aoand plug set, receptacle, or circuit breaker type.

Use listed wire nuts with foctory applied sealant for temporary wiring
where approved.

Enclose conductor splices within o listed enclosure or ground box, or ensure
the splices are more than 10 ft. above grade vertically ond more than 5 f+t.
horizontally from any metal structure. Where installing temporaory conductors
in areas subject to vehicle traffic or mobile construction equipment, ensure
the vertical clearance to ground is at least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in
conformance with the NEC.

Protect and when necessary repair any existing electrical conduits uncovered
during the construction process in a timely manner and in conformance with
the NEC.

GROUND RODS & GROUNDING ELECTRODES

A.

1.

Set Screw/Lug

MATERIAL INFORMATION

Provide and install a grounding electrode at electrical services. Provide
ground rods according to DMS 11040 ond the plans. Larger diameter or |onger
length rods may be called for in some specific locations, see the individual
plans sheets. Concrete encased grounding electrodes may be called for in
specific locations including electrical service, see individual plan sheets.

CONSTRUCTION METHODS

Furnish auxiliary ground rods for |ightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed

in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

Do not place ground rods in the same drilled hole as a timber pole.

Install ground rods so the imprinted part number is ot the upper end of
the rod.

Remove all non-conductive coatings such as concrete splatter from the rod
at the clamp location,

Route all conductors as short and straight as possible for connection to
lightning protection ground rods. When a bend is required, ensure a minimum
radius bend of four inches for these conductors.

Unless otherwise called for in the plans, protect grounding electrode
conductors with non-metallic conduit. When protecting grounding electrode
conductors with metal conduit, provide and install a grounding type bushing
ond properly sized bonding jumper on each end of the metal conduit.

Written authorization is required before installing a ground rod in a
horizontal trench for rocky soil or a solid rock bottom.

Snap- lock,
molded clamp

See through
molded cover

Listed Screw Type
with gel-filled

Seal between

conductors with Heat

hot melt+ adhesive  ¢pcink Hot melt “C" clamp
tape. Tape to Tobe adhesive type connector
extend past end tape
of tubing by
V8" to Ya"
Increase
insulation
diameter with
hot mel+t
adhesive tape.
Tape to extend
woage wogt past end of
2o sl i
p Vi p VB " to |/4 "
SPLICE OPTION 1
L]
Compression Type
Seal between Heat
conductors with Hot mel+ Shrink
hot melt adhesive ogheg?ve Tube
tape. Tape to .
extend past end tape Split bolt
of tubing by
|/8 " +o0 |/4 "
. Increase
Wrap split bolt insulation
connector with diameter with
hot melt adhesive hot melt
tape to protect - adhesive tape.
heat shrink from 2" Min. 2" Min. Tape to extend
sharp edges over | ap over lap past end of
tubing by
VE " to |/4 "
SPLICE OPTION 2
Split Bolt Type
£;§§§‘V® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’ﬁ,’;’i’d

= 0. b for making insulating splice
10. Do not terminate more than one conductor under a single connector, unless the . cover
2 connector is raoted for multiple conductors. Do not exceed the pressure connector’s connections ELECTR l CAL DE TA l LS
= listing for moximum number and size of conductors allowed. £ - L .
o
5 CONDUCTORS
11. Install breakaway connectors on conductors bid under Item 620 whenever those
2 conductors pass through a breakaway support device. Follow manufacturer’s
) instructions when terminating conductors to breakaway connectors. Properly torque ED (3) - ] 4
Q threaded connections. Proper terminations are critical to the safe operation of
N breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
N around the conductor to ensure waterproof connection. Only one conductor may enter TxDOT _ October 2014 CONT
- a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 ©rx R:ws,i;s 0083 sg; OJ:G < "I';":" T
W openings. Leave unused openings factory sealed. Use prequalified breakaway connectors L is1'ed Scre T L ETC
el as shown on the MPL. W ype DIST COUNTY SHEET NO.
ao PAR|[ HOPKINS,ETC 25
71C
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No. 3
Reinforcing No. 3 Ground
steel Reinforcing box GROUND BOXES
7 _\ A. MATERIALS
zs — === _ _ _____ le—Class A I N
o= [ 10" (typ) - Concrete Apron I . . . .
7 \ . K 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
oh;s I | (when required) Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
76 . A ! 10", A Grounding Depth of box Item 624 "Ground Boxes."
§oyg | (typ) bushing for . . .
k] L I RMC. Bell end 3 4 B ¥ , 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
gfgz f— r ZZF =0 CzZHgzzZ311I= fitting for C 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
Lo PVC (4) £i11 (3) ond Electrical Supplies,” Item 624.
285 | ’
»E | : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
Eap box .
-8 . ! I Conduit or / Cc|>r|1dU|+ 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
<a; e - duct cable €
§§§, - ‘ ) B. CONSTRUCTION METHODS
+e0f 1 - —=-=-=--- -
Sov 1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
a9 1 and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
028 Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place and at
2 . . .
.Cmg PLAN VIEw SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
o aggregate.
[0
cwo
28 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth
0w
St APRON FOR GROUND BOX of concrete for the apron extends from finished grade to the top of the aggregate bed
a3 a2 under the box. Ground box aprons, including concrete and reinforcing steel, are
PR subsidiary to ground boxes when cal led for by descriptive code.
[ (1) Uniformly space ends of conduits within the ground box. Position ends of conduits so . . . .
e 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
%%E or bell end fittings. boxes.
[ 3]
REE (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
o2 conduits so grounding bushings aond bell end fittings can easily be installed.
g2 (3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
5.>',§\6 interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
oa
o2 (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
2o 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
ol6 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.
é:‘: conduits terminating in a ground box. Do not use silicone caulk as a sealant.
coo
ov L 7. When a ground rod is present in a ground box, bond all equipment grounding conductors
w50 together and to the ground rod with I|isted connectors.
“noo
— X+
£Fo 8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
25 to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
°.,%® below grade.
e OO O
x 9o+
WoEw GROUND BOX DIMENSIONS 9. If on existing ground box in the contract has a metal cover, bond the cover to the
Bl equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
oo as the grounding conductor. The bonding jumper is subsidiary to various bid items.
QO T+
A= TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
e xo (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
he)
< E 12 X 23 X 17
<
0
1]
e
9
[%2)
[
e
’ :
Hole for /2" ——-I
e
£ bolt with "
= GROUND BOX COVER DIMENSIONS o y -— _ » Traffic
" recess 3 H = Operations
P for head | N IT D " t of Ti fati Division
% TYPE DIMENSIONS (INCHES) _Eb b i — — exas Department of Transportation Standard
3} Y — ||— == pp—— T J K !
.4 H I J K L M N | P ~ M | !
<x L — | I
3 A, B&E 23 'a| 23 |13 13! 97 5% | 13 2 C
2% ' Ya 132 | 9 % % For cover logo | 1 Pt ELECTRICAL DETAILS
5 C&D 30 ! 30 Yl 17T V2| 17! 13! 6 13 2 and labeling
¥ 2| 04| 1T |1TVa |13V 6% | 1 R Cequirements, GROUND BOXES
[
.z 36e DHs TIOTO PLAN VIEW END SIDE
N
RE ED(4)-14
<Ta FILE: ed4-14., dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
N~
N GROUND Box COVER @©T1xDOT October 2014 conT |sect 408 HIGHWAY
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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 tility provider 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 Load
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" Und 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. recepho$ 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 ond 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;ggg_2gfee*
ounte . i
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 back 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 0083103 056 SH 154, 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 %;1;&
PAR HOPKINS,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 ll 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
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DISCLAIMER:

Mo (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of Y2 . 2 5" TYP.
- epe . " " . weatherhead radius
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specufucohon or color code 6 { 4" (typ.) grade. C!rcum'runces = Yo be 2" to 6",
(DMS) 11080 "Electrical Services." Mount all equipment and condu.i’r on 12 gauge golvomzeg of neufruJ TR 1 may regunlfe +he_ Ll 4" typical
steel or stainless steel channel strut, 1Y, in. or 1 % in. wide by 1 in. up to 3 ¥ i conductor’s electrica servncﬁ ll below the top NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulgtion with support to be tfaller /4 of pole. All rough
zs members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC thon the 20" shown, edaes shal |
52 with zinc-rich paint before installing. conductor exits check with utility ¢ 9 c
w v weatherhead. before installing. White insulation S;Qg:gun
:E 2.Provide poles for overheod service with on eyebolt or similar fitting for attachment of the Red insulation or color code 6"
t8¢ service drop to the pole in conformance with the electric utility provider’'s specifications. or color code 6" Point of ofngeg:rrggjs .
res . . . . . . . length of Line 1 attochment ?gsulflo+ion Wi th Drain hole
5€n 3.Provide and install galvanized ¥4 in. x 18 in. x 4 in. (dia. x length x hook length) anchor or Line 2 of service drop S for galv. i
= F bolts for underground service supports. Provide ond install galvanized ¥ in. x 56 in. x 4 in. conductor’s to be below white tape where 2 - places
29 anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead. conductor exits TYP. I
>,§ 3% in. t0o 3 in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where ! Conduit support weatherhead. o Yo
= and install leveling nuts for all anchor bolts. conductor exits 0001 M0 3?30)( i Red insulotion Yo
- 9
o€ \ the weatherhead. from the ends, or color code 6"
<a- 4.Bond one of the anchor bolts to the rebar cage with & AWG bare stranded copper conductor. Use Conductor slack ond 5° in between | o L Se POLE TOP PLATE
se3 | isted mechanical connectors rated for embedment in concrete. See Inset B. length, 12" min. W ength o i
253 16"9 o ' L __service unless otherwise or Line 2
. max. .
2| s.Furnish ond install rigid metallic ells in all steel pole and steel frame foundations for all - ! Enclosure S‘:H?gyfor by fhe 1L ggggtl.ug:?;nsw”h 24" Diometer T
a-9 conduits entering the service from underground. Inset A . A I’I' S hare it et e
oo Meter ﬁ | e p g g
o o . . . . " I 4
_‘5;5 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety | Service c;ggd:g;c:;eszé;g
E%t unobstructed concrete cover. ) Switch j_ o /g:ggzzl o Enclosure Conductor slack Condui+ /..
%g: 7.Drill aond tap steel poles and frames for '/, in. X 13 UNC tank ground fH-Hng._ For s-ree_l pole service & i other arrangement . Ilie;ng:]r(;;< 12" min., L
St supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L H approved by Inset A .
w23 Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B o the Engineer. —_— _H Met O
gxp conductor. Ensure electrical service grounding electrode conductor is as short and straight aos possible © NS (K!ndorf, H eter
2 . from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, \»
o8 tank ground fitting on steel frame post. Install service grounding electrode conduc+0|: in a non:me*rol lic 2n B-1ine or
QoL conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding L> ‘ } equal.)
+38 electrode conductor to the tank ground fitting. See steel frome ond steel pole detai Is and Inset A for e oy <1 1Y et —c Inset B
apc more information. Size service entrance conduit and branch circuit conduit as §hown in the plans. For ///\<//§//\\>\:/I [Nl %W@» © o= 2,,L S -
o2 underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC Rt h -z . Te W e
220 elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" M F‘ﬁ ;DI__ R SRR
58, grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concre'i'e—-»I I II1‘\I\ RMC PVC -y= ‘ 24" dic. X 60" BASE PLATE DETAIL
2960 is fitted info @ sealing hub or threaded boss. , |,|+|‘ 24 Dio. x 60" ﬁ; o B s R s
82, AR ¥ . . PVC RMC - [ ' ; r
) aé 8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to 11 |I|>‘|‘ geg;hr:E)ﬁr;gﬁ;;ﬁg ‘|ﬁ!| . gﬁén:gr:;;?go?ooi o Y * —
3 i e - i 8 ; "
o5 a tapped hole. o bars and #2 spiral ‘['.|,|T_|>| pitch (typ.) 3, N L ] /e—‘f% "
§‘5§.-, 9.Provide /4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch el / 1
Owr conductive material at contact points. Terminate bonding jumpers with |isted devices. In§1'clll o
1"-“55 minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH '/a
»ao wrench tight. F P
£ e SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
z25] 10.Avoid contact of the service drop and service entrance conductors wi e metal pole to ce Note 4
‘5ﬂ§ prevent abrasion of the insulated conductors. =" S SERVICE SUPPORT TYPE SF & SP
89% Drill, top, ond thread =
JEo} 11,Shop drawings are not required for service support structure unless specifically stated 2" X 13 UNC. Install | =] — ﬁ A n ol g
Qo9 elsewhere or directed by the Engineer. tank ground fitting, ‘ ! g \ £ N ——
FoE . connect electrical } | Hl) 0O 8o oo \_I_I_
L. | Varies | service grounding } | } — —
72 | | electrode conductor. \ ) i Lo \ )
N o] See Note 7. }/ gonzrégz Vo expcnsno_nI 5
72" - — joint materia |
above o— — ® Rebar Anchor pad Iﬁcloszng .
grade Q Center of me+e|: } Bo<I:+° g?n§ g"eue
max. SAFETY socket 60" typical Sire mesh)
SWITCH =H above grade. L. S —
METER (Verify with utility)
C — - FRONT VIEW ) )
O — — T Dimension varies,
° -y Threaded INSET A INSE B ir_15-ro|| only as
i i > boss . ) wide as requ-;_red
~ | Varies Service to occommodate
b | Enclosure equipment
2] RMC SERVICE | l«—— Steel post T o1 Safety _ o
t v || L | switch
< SURE Channel Strut —] M - (when K3 TOP VIEW
S —]| ENCLOSU o for mounting required) — =l E
& N oment = < Rl SERVICE SUPPORT TY SF (0) & SF (W)
= Number of struts M| SERVICE _ Inset A £
& as needed to METER B 30 2/
° / securely mount «— — ENCLOSURE":. > max. s ® Traffic
? — equipment < - wogn - g Operations
5 —1 Inset B Zlg 374" dia. Division
b T _k Inset A 5 2 3|z M) I Texas Department of Transportation Standard
<] L © )
. e %.)ﬁ rl?
& .-.219.—1 T BRI Inset B ! RN IHLT 58
[ " cl~
N 5 AL XN DAY i %
. L L : iy SN ELECTRICAL DETAILS
-0 3 < © N [ IS I I N b ARG
oo R U ERE DDA J ] ! RMC to 7 1 O 4ag SERVICE SUPPORT
8 e ‘ ‘ u =0 tilit : 11
O« NULR e u y L L \_l
- : g RMC PVC
6] nset By iyl 1O £ 24" dio. x 48" oav g e TYPES SF & SP
) LELITI L. lo & Lo L1LILIT1{ foundation . W W p d":'_ : 1-85 4 4"
&2 g Dahed e liowed  4-85 reinforcing - oundat 1o Hook ED (7)-14
9 bars and #2 spiral reln:grcurjg ?ors Length
;40- WITH SAFETY SWITCH at 6" pitch (typ.) WITHOUT SAFETY SWITCH O(I:;ip.) zg'g? pitch FILE: ed’-14.dgn ON: TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
‘}‘ﬁ FRONT vIEw WITH SAFETY SWITCH HOOKED ANCHOR DETAIL ©TxDOT October 2014 CONT |SECT JoB HIGHWAY
-2 REVISIONS 0083/ 03 056 SH 154,ETC
2l SERVICE SUPPORT TYPE SF(U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE T S R 41
< — y
ouw
716
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TRAFFIC SIGNAL NOTES
1. Do not pass luminaire conductors through the signal controller cabinet.

2. Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

3. Provide roadway lumingires, when required, in aoccordance with the
material and construction sections of Item 610, "Roadway Illumination
Assemblies, " except for performance testing of Iuminaires. Test
instal led roadway luminaires for proper operation as o part of the
associated traffic signal system test.

Service

4. If internally illuminated street name signs are approved for use, Entrance -(§

ground the fixture to the pole with a 12 AWG green XHHW conductor.

5. Bond anchor bolts to rebar cage in two locations using #3 bars or
6 AWG stranded copper conductors. Use |isted mechanical connectors
rated for embedment in concrete. See TXDOT standard TS-FD for further
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
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
is as short and straight as possible from the enclosure to the tank
ground fitting. See Inset A detail for further information. Size service
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
in the enclosure. Band or drill and tap properly sized stand-off straps to
signal pole for attaching conduit.

8. Conduct pull tests and insulotion resistance tests on all illumination and
power conductors as required in Item 620 "Electrical Conductors" and ED(3).
To prevent electronics domage, do not conduct insulation resistance tests
on traffic signal cables after termination.

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

10. Terminate conduits entering the top of enclosures with a conduit-sealing hub
or threoded boss such as meter hub. Install a grounding bushing on all metal
conduits not connected to conduit-sealing hub or threaded boss. Bond the
grounding bushing to the ground bus with a bonding jumper. Seal all conduits
entering enclosures with duct seal or expanding foam. Do not use silicone to
seal conduit ends.

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

|
JUTEHL

additional
— [ —1
LYy N AN - B R " " ¢ SAA
/W“<4‘A o ”WW”@{% 7 iz SN \\\\\\\W/\\///\\\/)/\\\///\\\///\\\//
: \f,>\<//\im o AR /\\\///\\\//)\//}/),\//V/\\/\\\{\\{\\{\\{\\,\/\\{\\(\\/\\ QIO ANAAAANAPAAAANNAANAN AN
S St - A
72 s | L RN
K N\ = L B
R R KK
NEZSA B B BT Y
REIRZO! A B @SQLIA See TS-CF standard for
NN > WNSNSWN . .
RO RO LA g NN NN
ESSANC R AAGIAN conduit and grounding

SIGNAL CONTROLLER requirements. See

sheets for ground box

SIDE VIEW locations and any additional
conduits that are required.

[

|

— Meter
See Note 7

[~— Service
Enclosure

See Note 7

Inset A

Bushing
or Bell
End Fitting

NN
R

SRGK
AR

NN
XK
SRR

NN \\//\‘//\
S
SN

K<

7

X4

R,
NN

and electrical
details.

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

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

conductor’s

insulotion

with red taope where
conductor exits the

weatherhead.

slack length,

18" max.

120/240 volt
3 Wire

Conductor

12" min.,

Drill, top and thread

/2" X 13 UNC. Instal
tank ground fitting,
connect electrical
service grounding
electrode conductor
See Note 6

INSET A

See TS-CF standard
for controller

foundation details,
number of required
conduits, and grounding
requirements (see side Ground ]
view)

RZ

PN

A
XX

/\//

K

SHK
X

R
5
2
/\\ZQ\
p\¢

N N NSO SIS
SN SEAIEIESASENANNAREENEAN
R RN R R R RN

See Note 11

N

(see side view)

See layout
sheets for
signal pole

typeg —M

box —

RO
RRLRR A

2 \/»/\\//\\//\4//\\/&//\\
D

R

SIS
SN B
SN

S
SN
4

SIGNAL POLE WITH SERVICE

Type T electrical service mounted
on signal pole shown as an example.

See electrical details, layout sheets,

service data chart for

Conduits (See
layout sheet
for details)

SIGNAL CONTROLLER
FRONT VIEW

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

NN
NN
RO

SIGNAL POLE

Traffic

®
; Operations

I Texas Department of Transportation

Division
Standard

ELECTRICAL DETAILS
TYPICAL TRAFFIC SICNAL

SYSTEM DETAILS
ED(8)-14
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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" - RICL AR A Uy Ly e Y 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
UGS . 13 |Branch 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
©7TxDOT October 2014 CONT | SECT JoB HIGHWAY
REVISIONS 0083/03 056 SH 154,ETC
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DATE:

LEGEND
G @ ezzz2|Type 3 Barricade @@ |Channelizing Devices
CW20SG-1 | . Truck Mounted
PHEAA [TIB |Heovy Work venicie A |attenuator (TMA)
- CW20SG-1 ~
T . X CWEOSG N 48" x 48" Trailer Mounted Portable Changeable
L B 48" x 48 5 Flashing Arrow Board Message Sign (PCMS)
< 2 |sign <p |roffic Fiow
| | Q CW20SG-1 | [|:| O\ |Fioe 0o [Frogger
<:| 48" x 48" 1t
|:l(> E:> Minimum Suggested Maximum| ... .
Desirable Spaci £ Minimum
smyp———— Psos'red Formulao Taper Lengths chggﬁéT?z?nq SSug_n Loiﬁqr?;ﬁ%u
| | E p;ed * % Devices P |Buffer Spoce
= 10" [KE 12° on a Oon a T "B"
} Of fset/Of fset|Offset] Taper | Tangent Distance
| E “8_5 | | . 30 2| 1507 165" 180’ 30’ 60 120° 90’
"= 35 L:% 205'| 225' | 245°| 35 70° | 160° 120°
o 8o 40 265'| 295'| 320’ 40 80’ 240 155
| E "’é | | 45 450°| 495'| 540 45’ 90’ 320’ 195
- N 50 500’ | 550’| 600’ 50’ 100° 400 240°
CW205G-1 L] - 5 55 550| 605° ! 55" 1107 ‘ ‘
48" x 48" | | | | CW20SG- 1 | | - L=Ws o9 980, ; . iy
—1 —<See Note 8 S § 48" x 48" 60 600’ | 660’ | 720 60 120 600 350
CW20SG-1 CW20-5TR ) 65 650°| 715°| 780° 65" 130 700’ 410
| | < 48" x 48" | | 48" x 48 | | < CN20-5TL 70 700°[ 770°1840°| 70’ [ 140" | 800° 475°
A 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)
CW2075TR PEERNN
| | -~ 48" % 48" | | 48" x 48 | | CW20-5TL
e 48" x 48"
@| \V ol o \V | VAIEA | A WORKERS IN BUCKET TRUCKS SHALL NOT
Y WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW20SG-1
48" x 48" 48" x 48" 48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STAT]ONARY
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
CW205G-1 the device must be left unattended ot night.
48" x 48" 48" x 48 2. Obstructions or hazords ot the work area shall be clearly marked
ond delineated at all times.
3. Flaggers and Flagger Symbol (CW20-7) signs may be required according
\ to field conditions.
4, Vehicles parked in roadway shall be equipped with at least two
(] . <:| high intensity rotating, flashing, oscillating or strobe type |ights.
[]
- — — &g— — 'I L — 5. High level warning devices (flag trees) may be used at corners of
E:> ] the vehicle. SHEET 1 OF 2
. - -
10 mnn.T 6. When work operations are performed on existing signals, the signals ;ﬂ Opz;’afggns
may be placed in flashing red mode when approved by the engineer. . Division
I' X ‘ VL N | . If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) ITexas Department of Transportation Standard
| |» ' signs may be implemented when approved by the engineer.
Typical a .
7. For Short-Term Stotionary work the buffer space "B" from the above
* table should be used if field conditions permit. For Short Duration TRAFF Ic SIGNAL WORK
[ (less than 1 hour) any buffer space provided will enhance the
safety of the setup. TYP l CAL DE TA l LS
v 8. The arrow board at this location moy be omitted for Shor+ Duration
CWEOSG-I" | work if the work vehicle has an arrow board in operation. As an
48" x 48 option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - l 3
CW20SG-1 . .
< " 9. Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wzbts-13. dgn DN: TxDOT |cks TXDOT |ow: TxDOT | ck: TxDOT
48" x 48 OPERATIONS IN THE INTERSECTION a left lane closure by using o LEFT LANE CLOSED (CWZ0-5TL) and adding O a1 1992 o sm‘ — | HIG‘HWM
HORT RAT channelizing devices on the centerline to protect the work space from
SHORT DURATION eDP0SINg traffic. P P RevisIons 0083 03| 056 | SH 154,ETC
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 PAR| HOPKINS,ETC 32
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— WORK |G20-5aP Temporary Traffic Barrier g\gZOSG"‘é
- 36" x 24" te 4 | X
- | ROAD WORK (jso ET24" 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
\ \‘_ ; | & |g20-6T DOUBLE 1 | K
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 Z ARE_PRESENT " 18" 48" x 42
ROAD WORK 5 CH205G-1, 36" x 18 < 10" Min. 4" Min. (See Note 7 below <&
G20-2 | % _
36" x 18" X X X X &> i N
WORK AREA e T r 1 1 1 71 T 1T [
] S ] i 1 N f N f
N [ToTalll MToTel ]
0> MAJOR STREET SRR o>
N\ 7 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
G20-2 247 x 120 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-le H I- oIH (2
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"| o %@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 o minimum of 35 Ibs and @ maximum of 50 Ibs. ne

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 HE[GHT = = PEDESTRIAN CONTR

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 warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.

shown on Figure 6F-2 of the TMUTCD. " " . . . - . 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 moy be used
. en sign messages may be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of

ggg;(‘)vgg EEWKSdEg"Igg‘QE'e*e'Y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAFF I C S I GNAL 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

P ; N +ubs shol | b 4 ong holes bock fi11ed describes pre-qualified products and their sources and may 9. !rlhen °r°55¥°”§?_$f °'fhﬁrlfl’eg95;rjr°”*fg‘l='"'f('jeshoﬁ ?'0?93 or re'°‘_=g'[?9;r ©Tx00T  April 1992 conT |sEcT 08 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 0083 03 056 SH 154,ETC
http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT CONTY SHEET O
4-98 3-03 PAR| HOPKINS,ETC 33
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard 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 damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

31"

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended — COLORS:
to show typical examples for placement of temporary traffic control R=.13" ) : YELLOW
; . . . . BACKGROUND ——
devices, construction pavement markings, and typical work zone signs. BLACK
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1,1"
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). \2/ LEGEND
(~_r

2.57"
2.88

L7
31"

2. The development and design of the Traffic Control Plan (TCP)is the ORANGE
responsibility of the Engineer. /<; = BACKGROUND ——

BLACK
3. The Contractor may propose changes to the TCP that are signed and sealed E&%E%
by a licensed professional engineer for approval. The Engineer may develop, WHITE AND SYMBOL

sign and seal Contractor proposed changes.

J

48"

55"
\

BLACK

5.

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 i
the approximate location of any device without the approval of the Engineer. \\ 4/ S~

« 75"

14"

[
4"
>t

5. Geometric design of lane shifts and detours should, when possible, meet the ;Ra?
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 o
Design Manual" or engineering judgment.

h.l

.94

1.41 L.4I

.94

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
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be \&t
revised to show appropriate work zone distance.

.94

3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yel low;
—: [STAY ALERT] Font: D

4// 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
4/// = [TALK OR TEXT LATER] Font: C specified length;

94
2]/

;IU

@

.14

.31"*1

I !
1.68".67"1.68".67"1.68"
1 T

7. The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes ) L 6. 38" 3

justify the signing. 8.38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details
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. SIGN DETAIL (GZO-]OT)

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. As shown on BC(2), the OBEY WARNING SIGNS STATE LAW sign, STAY ALERT TALK OR
TEXT LATER (see Sign Detail G20-10T) aond the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shal |l be erected in advance of the CSJ limits. However " . I . . s
Thg TRAFFIC FINES DOUBLE sign will not be required on projects consisfiné Trofflc.Con+roI Devices List" (CWZTCD) gescrlbes pre-qualified ?roduc+s
solely of mobile operation work, such as striping or milling edgeline rumble on? their sourcis $Td may be found on-line at the web oddress given
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs below or by contacting:
shal | be erected at or near the CSJ limits.

Only pre-qualified products shall be used. The "Compliant Work Zone

Texas Department of Transportation
Traffic Operations Division - TE

11. Except for devices required by Note 10, traffic control devices should Phone (512) 416-3118

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

® Traffic
13. Inactive equipment and work vehicles, including workers’' private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT ;;g;f’ oﬁﬂfﬁﬁw
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITeanDePa’tmentOfoanSPO"faﬁon Standard

right-of-way |line as possible, or located behind a barrier or gquardrail,
or as approved by the Engineer. COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)

DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS) BARRICADE AND CONSTRUCTION
WORKER SAFETY APPAREL NOTES: MATERIAL PRODUCER LIST (MPL) GENERAL NOTES

1. Workers on foot who are exposed to traffic or to construction equipment ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS) " AND REOUIREMENTS

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC (] ) - l 4

Apparel," or equivalent revisions, and Iabeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) _— bo-T4don v X007 [ove Tx00T [owe ToBOT [exe 130T

performance for Class 2 or 3 risk exposure. Class 3 garments should be TRAFFIC ENGINEERING STANDARD SHEETS ©Tx00T November 2002 P p— o8 omAr

considered for high traffic volume work areas or night time work. REVISIONS 0083/03| 056 SH 154, ETC

4-03 5-10 8-14 DIST COUNTY SHEET NO.

9-07 7-13
34

PAR| HOPKINS, ETC
95




No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord 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 damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

1,56
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK
o A
620-2 1 poap work (Optional NEXT X MILES =2 ] G20-1b7R o \4
see Note G20-1aT CW20-1D \ i si A
1 and 4} X I rgn Conventional| Expressway/ Posted s 10
4 4 4 INTERSECTED | Block - City <= 1000°-1500 - Hwy N r'NuSmbre'r Road Froewoy Speed pﬁ;lulng
ROADWAY 1000 - 1500° - Hwy = 1 Block - City or >eries
. T : [P—" | > Feot
h T 1
X X X 4 ee
CROSSROAD g A8 » ) /; Q \ Exg? MPH  l(aApprx.)
X X X . csy WORK 30 120
k * + 620-50p | WORK / 80 R 20-50p [ WORK Ccw22 48" x 48" | 48" x 48"
% gw ZONE BEGIN min, S TRAFFIC CW23 35 160
TRAFFIC G20-5T | ROAD WORK 2 R20-5T | FINES cw25 40 240
R20-5T FINES NEXT X MILES
ROAD WORK AVE - a DOUBLE a5 320
< NEXT X MILES DOUBLE woress |7 R20-50TP | st CW1, CW2
NEXT X MILES = R20-50TP | o 620-67 i 20-50TP | wFFiécha ’ ’ . . . . 50 400
620-2 END A aRE PRESET ___STATE___ Cw7, Cws, 36" x 36 48" x 48
G20-1aT  (Optional ROAD WORK = CONTRACTOR 55 5002
see Note Cw9, Cwi1,
END 2
1 and 4) | | ROAD WORK cwi4 60 600
) i . 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. Cw3, Cw4, 70 8002
(See note 2 below) Cw5, Cwe, 48" x 48" 48" x 48" 3
1. The typical minimum signing on o crossroad approach should be o "ROAD WORK AHEAD" (CW20-1D}sign and @ CSJ LIMITS AT T-INTERSECTION Cws-3, 75 900
(G20-2) “END ROAD WORK" sign, unless noted otherwise in plans. cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted bock to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume For typical si . divided high - nd fr
crossroads. The Engineer will determine whether o rood is low volume. This information shall be shown 2. If construction closes the road at a T-intersection the Contractor shall place the "CONTRACTOR * s:; ler)'lrcg oiIg:ese$:;2§sM2:uo:v;neUniégr;O)T!i:in?g gz::gz? Seviceszoys'
in the plons. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). (TMUTCD) typical opplication diograms or TCP Standard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow yp PP 9 .
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans. ' . . . .
be considered part of the minimum requirements. The Engineer/Inspector will determine the proper A M|n||<m.|m d|s+$ce ;ror: workbal;eo to f';“ dgc.j:gnceIWm:mng sign nearest the
location and spacing of any sign not shown on the BC sheets, Traffic Control Plon sheets or the Work work area ond/or distance between each additional sign.
Zone Standard Sheets.
4, The "ROAD WORK NEXT X MILES"(G20-1aT}sign shall be required at high volume crossroads to advise GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.
will determine whether o roadway is considered high volume.
5. Additional traffic control devices may be shown elsewhere in the plons for higher volume crossroads. 2. Distance between signs should be increased os required to have 1500 feet
6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
the plons or as determined by the Engineer/Inspector, shall be in place.
3. Distonce between signs should be increased as required to have 1/2 mile
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L ,
© ' G20-9TP¥ % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
;’gﬁé crossroads at the discretion of the Engineer. See Note 2 under “"Typical
BEGIN DO TRAFFIC STAY ALERT OBEY Location of Crossroad Signs”.
—_DELIN R20-5T% % =
% % G620-5T _ _p |NeT FINES WARNING o
ﬁg(#DX 'I‘?L‘EE Cw-aL ‘iés‘ PASS DOUBLE "' SIGNS 5. Only diomond shaped warning sign sizes are indicated.
CW20-1D NAVE XX appropriate) B o STATE LAW
oW1-4R % ¥G20-6T |  ADDRESS CWI3-1P | weu R20-50TPX X | S TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standord Highway
!\‘ggk STATE @ G20-10T % % R20-3TX ¥ Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
¢ 3X >M<” CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
Lo do.. \ > d . : : : : :

< / N _ e B : LEiqu :
=> / W ok\ <& / / <& : %o 54 / T = Ol:io ype 3 Barricade

Channel izing Devices

\

q
4 => e // = | /egiming of T ' m | ¥ .
[ — Z NO-PASSING R2-1| LIMIT WORK ZONE | 20727 X ¥ -l Sign

a_. 77 .
3X Chonnelizing CcSJ Limit b line should
Devices o ROA%NgoRK coordinate @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure odditional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still G20-2 % ¥ location NOTES X Spacing char+ or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
k > ¥%620-50P | Hors STAY ALERT This distance shall replace fthe "X" and shall be rounded .
* BEGIN OBEY to the nearest whole mile with the approval of the Engineer. ® Traffic
% % 620-5T | ROAD WORK SPEED TRAFFIC » WARNING No decimals shall be used - Operations
ROAD NEXT X MILES | | LIMIT | yy poo-st | FINES ) © deci used. ) Division
SIGNS Texas Department of Transportation Standard
CLOSED|R11-2 -4 e >< >< DOUBLE STATE LAW (®) The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 A 20-6T|  sume ¥ XR20-50TP| udhishs TALK OR TEXT LATER shall be used as shown on the sample lgyout when advance
CVII 6 Barricade or W1 3-1P W20 1E xx | —conmcie— ¥ %R2-1 L one Presn | ();ezge-IOT ;2&'3T signs are required outside the CSJ Limits. They inform the
channelizing MPH motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION
X X X X X X X if workers are present.
/ : ; ¥ ) ; ; ; y PROJECT LIMIT
. // ¥ ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ 1 | FINES DOUBLE signs will not be required on projects
o <= consisting solely of mobile operations work.
I Channelizing ~———CSJ Limit |::> Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) - l 4
/ T g Devices | and other signs or devices as called for on the Traffic FlLE: bo-14. dgn oN: TxDOT ‘CK:TxDOT‘DW: TXDOT | ck: TxDOT
WOR ﬂ // P X "\SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
K —
SPACE ROA%NRORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISTONS 0083/03| 056 SH 154,ETC
>< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
620-2 % % 7-13 PAR| HOPKINS,ETC 35
56




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

TxDOT assumes no responsibility for the conversion

of this standard 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:

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)).

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.

Signing shown for Tv] 1 H Signing shown for
o e ess of work activity and not throughout the entire project. e o <,
see BC(2) for L Requlatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
additional advance . . additional advance
signing. or covered during periods when they are not needed. signing.
|
T
| SN !
IO | |o AN b ANNY ANNNNNY b |o |O§\\\\\\§§\\\\ |o N \l
See General See General
(750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
I I
WORK
620-50P
SPEED ZONE
LIMIT o Yons | c20-50p SPEED )
e SPEED LIMIT WORK WORK L IMIT
70 60 SPEED LIMIT 70 ZONE | 620-50P ZONE | 620-50P
R2-1 LIMIT R2-1 SPEED 70 -
CW3-5 R2-1 SPEED LIMIT Rt
LIMIT
6 O 6 O R2-1 6 O R2-1
GUIDANCE FOR USE:
LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
This type of work zone speed |imit should be included on the design of . Regglo+ory work zone speed Iimi+s shogld Qe used only for sections of construction
the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
speed are present in the work zone and modification of the geometrics to . Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q higher design speed is not feasible. mounting height.
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described . ipeed zan3_3|g:§ orefullus+:o+ed for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires . Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours . Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting" on BC(4)).
e) width
f) other conditions reodi!y'opparevf to the driver L . Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zonme speed limit signs "WORK ZONE" (G20-5aP) ploque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed Iimit may be included on the design of . Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
?arruer, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. ) 0%%2#;35
in fthe travelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard

BC(3)-14

BARRICADE AND CONSTRUCTION
WORK ZONE SPEED LIMIT

FILE: bc-14. dgn

o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT

©TxDOT November 2002
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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".

kind is made by TxDOT for any purpose whotsoever.

DISCLAIMER:

GENERAL NOTES FOR WORK ZONE SIGNS

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 1. Controctor shall install and maintain signs in a straight ond plumb condition and/or os directed by the Engineer.

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

4, All signs shall be installed in accordonce with the plans or as directed by the Engineer. Signs shall be used to regulote, warn, ond

guide the traveling public safely through the work zone.
5. The Contractor may furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plans. Any varigtion in the plons shall be documented by written agreement between the Engineer and the Contractor’s
° ™ Responsible Person. All changes must be documented in writing before being implemented. This caon include documenting the changes in
g N g the I[nspector’s TxDOT diary and having both the Inspector and Contractor initial ond dote the agreed upon changes.
o @© 6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
L _f g shall install the sign support in accordonce with the monufacturer’s recommendations. If there is a question regarding installation
= Lo - T procedures, the Contractor shall furnish the Engineer o copy of the manufacturer’'s installation recommendotions so the Engineer can
_ 7'0, min. = o verify the correct procedures are being followed.
e[ 0'-6' 9.0° max. =] 6" or 3 7.0° min, 7. The Contractor is responsible for installing signs on approved supports and replacing signs with daomaged or cracked substrates ond/or
B le—— 4 L o 9.0° mox 4l b . . A -
= N r &= [greater . . N 27 9.0° max. H § A 6.0" min. damaged or morred reflective sheeting as directed by the Engineer/Inspector.
” N 1 8. Identification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used
for identification shall be 1 inch.
9. The Contractor shall replace damoged wood posts. New or domoged wood sign posts shall not be spliced.
P s — || B!
Paved N7~y Paved N i~ l“ % RAT OF K_{ fine the "Tex 1 niform Troffic trol Devices™ Port 6)
~ ~ < . . . . - - N
shou! der SR shou lder SONY = :J\\ﬂ i 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vaory based on the type of
I //\5/7 work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’'s recommendations in
¥% When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 2990[gn;°+:::\52:’g:'fg;12:55 ongr:u:ﬁ:*Irogcgfp!’:;kar?gz;?om:n:xsz;e than 3 dovs
Objects shall NOT be placed under skids as a means of leveling. - - ! y - w upi cati . yS. . . . . .
bj s shall NOT be p I 'ng b. Intermediate-term stationary - work that occupies a location more than one doylight period up to 3 days, or nighttime work lasting
. than one hour.
% % Wnhen plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. fore ™ 0 B . . . ; } . }
Supplemental plaques (advisory or distance) should not cover the surfoce of the parent sign. 3 SE&CI *ZETQ::{S;I?”%ZK +gg¥*£§u;?:; ;h?;cgg?:z Iﬁ: gol?cg;&?n for more than 1 hour in @ single doylignt perfod.
8 ' .
e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
SIGN_MOUNTING_HE IGHT
L Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports . The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
= = shal | not will be by bolts ond nuts as shown for supplemental plaques mounted below other signs.
I‘E?“E_ protrude Y , 2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
7o above 8ign or screws. Use TxDOT's or the ground.
= ME manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
S N / procedures for attaching sign 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
substrates to other types of appropr iate Long-term/Intermediate sign height.
TE :IFFH o % sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more thon 9 feet, above the paved surface regardless of work duration.
NI Suppor / F
FH qE N ;Eg*lrrl'u2:+ R@AD 1 1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plaons or as directed by the Engineer.
ol L above sign rl rl <': TRAT
H”‘; Hlﬂ LE I W@RK I A OR Nails shall NOT 1. The Controctor shall ensure the sign substrate is installed in accordance with the maonufocturer’s recommendations for the type of sign
) support that is being used. The CNZTCD Iists eoch substrate that con be used on the different types and models of sign supports.
"=—Hﬁ" Il Il be al lowed. 2. "Mesh" type materials ore NOT an approved sign substrate, regardless of the tightness of the weave.
DJ‘HﬁEU |A|H| EAD Each sign 3. All wooden individual sign panels fobricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
RE PRESENT 1N fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
Sign supports shall shall be attaoched screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
extend more than direc'rly to the sign centers. The Engineer may approve other methods of splicing the sign face.
1/2 way up the rt. Multipl REFLECTIVE SHEETING
back of the sign S.UDDO - Multiple 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
substrate. U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BCI1).
] H 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
TONT ELETVAITION Jomed or spliced by 3. Orange sheeting, meeting the requirements of DMS-B8300 Type B or Type Cp , shall be used for rigid signs with orange backgrounds.
Fiber R:?:%o:]zeg P?;s'r'c any means. Wood SICN LETTERS
1 1 1
supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post extended or repaired Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" monual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION b lict first closs workmanship in accordance with Depaortment Standards and Specifications.
above ond two below the spice point. Splice must be located entirely behind y splicing or REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means, 1. When sign messages moy be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediote stationary signs installed on square metal tubing moy be turned away from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicoble. This technique may not be used for signs installed in the medion of divided highwoys or near any

intersections where the sign moy be seen from approoching troffic.

DATE
FILE

3. Signs installed on wooden skids shall not be turned at 90 degree ongles to the roadway. These signs should be removed or completely

STOP/SLOW PADDLES CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS covered when not required.

X . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil block plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control troffic entire sign face and maintain their opoque properties under outomobile headlights at night, without domaging the sign sheeting.
by floggers. The STOP/SLOW paddle size should be 24" x 24" 5. Burlap shall NOT be used to cover signs.
as detailed below. 1. Permonent signs are used to give notice of traffic laws or regulations, call 6. Duct tape or other adhesive material shall NOT be offixed to a sign face.
2. When used at night, the STOP/SLOW paddie shall be attention to conditions that are potentially hozardous to traffic operations, 7. Signs and anchor stubs shall be removed ond holes backfilled upon completion of work.
retrorefiectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW poddles may be attached to a staff with g minimum of interest, and other geographical, recreational, or cultural information. - . . .
. . . . . hts to ki i i
length of 6’ to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route ] f::rﬁs:'g? :::gggz;: ;?g:.lzﬁy*hgogzzigzlgglsgsazd ghozelg bgoﬂsegmmg e
4. Any lights incorporated into the STOP or SLOW poddle faces guidance as normal ly installed on @ roadway without construction. 2. The sandbags will be tied shut to keep the sand from spilling ond to SHEET 4 OF 12
shall only be as s?ecificol ly described in Section 6E.03 2. When permanent regulatory or warning signs conflict with work zone conditions, maintain o constant weight. ' ® Traffic
Hond Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted - Oge;rgt.ions
the roadway condition. . for use as sign support weights. I Texas Department of Transportation Standory
= 3. When existing permonent signs are moved ond relocated due to construction 4, Sandbags should weigh a minimum of 35 Ibs ond a maximum of 50 Ibs.
purposes, they shall be visible to motorists at all times. 5. Sandbogs shall be made of a durable materiol that tears upon vehicular
4. [f existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs 6. Rubber ballasts des! e .
. S A . gned for channelizing devices should not be used for
shal | meet the required mounting heights shown on the BC Sheets or the SMD ballast on portable sign supports. Sign supports designed and manufactured BARR l CADE AND CONSTRUCT lON

Stondards. This work should be paid for under the appropriate pay item for with rubber bases may be used when shown on the CNZTCD Iist. TEMPORARY S l GN NOTES

24" relocating existing signs. 7. Sandbogs shall only be placed along or laid over the base supports of the
5. [f permanent signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - l 4
for under the appropriate pay item for relocating existing signs. sign supports ploced on slopes.
N 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14.dgn on: TXDOT Jeks TxDOT[ows TxDOT [ exs TxDOT
le 24n N le 24 N or his/her construction equipment shall be replaced os soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxD0T  November 2002 CONT |SECT JoB HIGHNAY
= Bookgraund . Res i = Bockoround - Orange i Contractor to ensure proper guidance for the motorists. This will be subsidiary shal | be 16_inches square or larger and shal | be orange or fluorescent REVISTONS 0083/ 03| 056  |SH 154,ETC
Legend & Border - White Legend & Border - Black to [tem 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 DIST COUNTY SHEET NO.
the sign face. 7-13 PAR| HOPKINS,ETC 37
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No warranty of any

TxDOT assumes no responsibility for the conversion

Sige

SKID MOUNTED

Max imum ax4 [ i alic
21 sq. ft. of wood
‘{// sign face post 246 27"
] N
m n
11 11
I N axd « ”
wood x
u _\lr_ H
| =
See BC(4)
for sign 2x4 x 40"
30" height 24" /
requirement b & 2%6
AL .I
1Ml O

Maox i mum
12 sq. ft. of
ign foce

4x4
wood
post
* See BC(4)
for sign
height

requirement

I_I_\l_

Front

24"
= 1 4~ skid

2x6
\\\\\\~ 2x6
Ve
60" 4x4
block
%

Length of skids may
be increased for

additional stability.

Top
2x4 broce
3/8" bolts w/nuts
L or 3/8" x 3 1/2"
[=——" P (min.) lag
screws
4x4 block 4x4 block
Sicge

WOOD SIGN SUPPORTS

LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS O

Sign Sign ? Sign Sign
4 Post 4 Post e[ .~ Post Post—
:
H .
L3
\\\\\:::> H
///// ¢S i! S %
HER HER
v |°] desirable +|o| desirable
NHK HH "
I' . I' } 18
?':’, 34" min. in Optional ‘f H
48" oe strong soils, | reinforcing HH
minimum NH 55" min. in sleeve — 3|8 34" min. in Base
3 g weak soils. (1/2" larger HH strong ;oils See the CWZTCD Post
HE than sign 1 5" min. in | for embedment.
HH post} x 18" HH weak soils.
Anchor Stub  [3]* 3 H
(174" 1arger |32 Anchor Stub i
than sign K (174 !orger se
y post) —=|(3f% than sign se
pd HH post) —=3f?
s A Ug 2 U g
OPTION 1 OPTION 2 OPTION 3
(Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleevel) WING CHANNEL
PERFORATED SQUARE METAL TUBING L°,§’(;|5 eldiccfr{c?r?c?re

GROUND MOUNTED SIGN SUPPORTS

Refer to the CWZTCD and the monufacturer’s installation procedure for each type sign support.
The moximum sign square footage shall adhere to the monufacturer’s recommendation.
Two post installations can be used for larger signs.

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Upright must - ™
telescope to R¥
provide 7' height op
above pavement a8" [
o
7,

36"

Welds to start on
opposite sides
going in opposite
directions. Minimum
weld, do not

DATE:
FILE:

back fill puddle.
weld

weld—— N ’{¢¢)’ weld starts here

starts b
here
vy

weld

9 sq. ft. or less-
10mm extruded
thinwal | plastic
sign only

1 374" x 1 3/4" x 11 foot
12 ga post
(DO NOT SPLICE)

1 374" galv. round
with 5/16" holes
or 1 3/4" x 1 3/4"
square tubing

pin ot angle
needed to
motch sideslope

2.5

48"

2" | [ssssesssosossesasves

I

SINGLE LEG BASE

Side View

SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS | 9-07

—2" % 2" x

12 ga.
upright

©000000000@000 0]

1374 " x 1 3/4 " x 129"
(hole to hole) 12 ga. support

telescopes into sleeve

1374 " x 1 3/4 " x 52"

to hole) 12 ga. square perforated

tubing diagonal brace

1374 " x1 3/4 " x 32"

to hole) 12 ga. square perforated

16 sq. ft. or less of any rigid sign
substrate listed in section J.2.d of
the CNZTCD, except 5/8" plywood.

1/2" plywood is allowed.

& 3/8" x 3" gr. 5 bolt
{2 per support) joining
sign panel and supports

(hole

172 "

WEDGE ANCHORS

Both steel and plastic Wedge Anchor Systems os shown
on the SMD Standard Sheets may be used as temporary
sign supports for signs up to 10 square feet of sign
face. They may be set in concrete or in sturdy soils
if opproved by the Engineer. (See web address for
"Traffic Engineering Standard Sheets" on BC(1)).

OTHER DESIGNS

MORE DETAILS OF APPROVED LONG/INTERMEDIATE
AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.

GENERAL NOTES

1. Nails may be used in the assembly of wooden sign
supports, but 3/8" bolts with nuts or 378" x 3 1/2"
log screws must be used on every joint for final
connection.

2. No more than 2 sign posts shall be placed within g
7 ft. circle, except for specific materials noted on the
CWZTCD List.

131

1172
L~ Dia. (typ)
18"
Direction
of Troffic
Nominal Max i mum Minimum | Drilled
Post Sq. feet of Soil Holel(s)
Size Sign Foce | Embedment|Required
4 x4 1 12 36" NO
4 x4 2 21 36" NO
4 x6 1 21 36" YES
4 x 6 2 36 36" YES

WOOD POST SYSTEM FOR GROUND

3. When project is completed, all sign supports and
foundations shall be removed from the project site.

(hole

tubing cross brace

[e]

[e]
O,‘o

30

3/8" X 4-1/2 gr.
5 BOLT (TYP.)

D1/16"

17 172"

a"
84"

MOUNTED SIGN SUPPORTS

1374 " x 1374 " x 129"
(hole to hole}

12 ga. squore

per forated

tubing upright —————>

&3/8 " X 3" gr.
5 bolt

2" x 2" x 59"

\_/

Completely welded
around tubing

This will be considered subsidiary to Item 502

[ see BC(4) for definition of "Work Duration.”

96 Wood sign posts MUST be one piece. Splicing will
NOT be allowed. Posts shall be painted white.

A See the CWZTCD for the type of sign substrate
that can be used for each opproved sign support.

SHEET 5 OF 12

3;2223‘,,® Traffic
= Operations

I Texas Department of Transportation s‘:;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION

(hole to hole)

12 ga. perforated
tubing skid 2" x 2" x 8"
(hole to hole)
12 go. square

TYPICAL SIGN SUPPORT

5 per forated -
: tubing sleeve BC (5) l 4
| | welded to skid FILE: bc-14. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
60" 1 @©TxDOT November 2002 CONT [SECT JoB HIGHWAY
REVISIONS 0083]03 056 SH 154,ETC
8-]4 DIST COUNTY SHEET NO.

7-13

PAR | HOPKINS,ETC
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standord 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 damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . v o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
1. The Engineer/Inspector shall approve all messages used on portable . .
changeable message signs (PCMS). Phose ] . Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
2. Messages on PCMS should contain no more thon 8 words (about four to
f;gg*..cf.‘f;"f*:';z per word), not including simple words such as "T0, * Road/Lane/R C List Action to Take/Effect on Travel Location Warning ** Advance
, ’ - n m re Li it i . . . . .
Messages should consist of a single phase, or two phases that oa ane/sRamp osure S Other Condition List List List List Notice List
alternate. Three-phase messages are not al lowed. Each phase of the
message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
"EXIT CLOSED." Do not use the term "RAMP."
Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
along with the number vhen referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
When in use the bottom of o stationary PCMS message ponel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
a minimun 7 feet above the roadway, where possible.
The message term "WEEKEND" should be used only if the work is to —
start on Saturdoy morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Actual days ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
The Engineer/Inspector may select one of two options which ore avail-
able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
should be steady burn or continuous while displayed.
AR Ao AN AR ot o A B CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
. Do POt use the word "Donger T messoge, 91 ' : LANE LANE GRAVEL LANES USE FOR TO LANE XX PM -
. Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
on a PCMS. Drivers do not understand the message.
. Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT UsS XXX USE NEXT
the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
. The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
are acceptable for use on a PCMS. Both words in a phrase must be
displayed together. Words or phrases not on fhis Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
cobreviated, unless shown in the TWUTCD. LANES CLOSED PAST NEXT DELAYS TO SAFELY TO
. PCMS character height should be at least 18 inches for trailer mounted
units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
should be legible from at least 600 feet at night and 800 feet in
daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
‘E’“dh“‘LI’?* bef|$g|$lehfr?g g* 'eai* 480 fe:;- boord rother th CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
. Each line of text should be centered on the message boord rather than
left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
. If disabled, the PCMS should default to an illegible display that will
not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
bors is appropriote. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
XXXXXXXX STAY
*
WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CEIC_)\S/ED % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. LimE % % See Application Guidelines Note 6.
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
est Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma | NORM 2. The 1st phase lor both) should be selected from the 2. Roodway designations IH, US, SH, FM and LP can be interchanged as
Connot CANT Nor th N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
Eggg;mc*'m CONST AHD :orkmg :gING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
oad Phase Lists". 4, Highwoy names and numbers reploced as appropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do _Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged os appropr iate.
Eost E Shoul der SHLDR a minimum of 1000 ft. Eoch PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:as‘rbound {route) E Slippery SLIP and should be understandable by themselves. 9. Distonces or AHEAD can be eliminated from the messoge if a
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work dote, calendor days should be replaced with
Entrance, Enter |ENT Speed SPD days of the week. Advance notification should typically be for
Express Lone EXP LN Street ST no more thaon one week prior to the work.
LXpressway EXPWY SUnde SUN SHEET 6 OF ]2
XXXX Feet XXXX_FT Telephone PHONE e
Froavoy R | ] o PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =k operations
Freewoy Blocked | FNY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | sianeior
Friday FRI Traffic TRAF TRAFF ON T
Rozor dous DFTvng [WAZTRIVIG | [ rove ers TRV PLASTIC DRUMS PLACED PERPENDICULAR TO IC ON THE
ozordous Moter g Toosday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION RRICADE A TRUCT
T Tine Minufes [ TIWE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
. HWY Upper Level UPR LEVEL
Highwoy A Vehicles (s vER, Vems SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- . Worning WARN
17 Tgoren s Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SICN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT WesToound routeT W CHANGEABLE MESSAGE SIGNS" above. BC(6)-14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lone Closed LN CLOSED H shall maintain the legibility/visibility requirement Iisted above. FILE: be-14. dgn ON: TXDOT | cks TxDOT|ows TxDOT | ks TxDOT
Will Not WONT
Lo!/er Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenance MAINT for, or replace that sign. REVISIONS 0083 03 056 SH 154, ETC
Roadway 4, A full motrix PCMS may be used to simulate o flashing orrow boord provided it meets the visibility, flash rote ond dimming requirements on BC(7), for the 9-07 8-14 oror ooty SHE’ET .
designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13 PAR HOPKINS, ETC 39
TO0




No warranty of any
ility for the conversion

TxDOT assumes no responsi

1. Borrier Reflectors shall be pre-qualified, and conform to the color and

ivi i ; TE H Barrier Reflector on Arrow Boards may be located behind channelizing devices in place for a shoulder
;:;::g:;:zqzeg:I;gﬂgg*:»ro:hzﬁgg,??a|Ap||r(|)§:cg: E?Zgu%gféggrzggner 16" tall plastic bracket toper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1),
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
cost of the reflectors shall be considered subsidiary to Item 512.

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
Max. spacing of barrier or work on shoulders unless the "CAUTION" display (see detail below) is used.

v 3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
reflectors is 20 feet. . . s . M .
Attach the delineators as per control devices that should be used in conjunction with the Flashing Arrow Board.

N . 4. The Flashing Arrow Board should be oble to display the following symbols:
manufacturer’s recommendations.

Barrier
Reflectors

LOW PROFILE CONCRETE BARRIER (LPCB)

° °
° °
° ° °
CONCRETE TRAFFIC BARRIER (CTB) o o
- - - See D & OM (VIA) . .
3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N ry OR ry
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 Install @ minimum of o o o °
damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® 0 ° L4 o
the CTB shall be located directly below the reflector mounted on top of o5 per monufocturer’s .° .‘
the barrier, as shown in the detail above. .
4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L °
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 DEL INEATION OF END TREATMENTS
the detail above. ° ° ° O ° °
5. When CTB seporates traffic traveling in the same direction, no barrier .0. oo o .0. c 000 o .0. 0. 0. O.
reflectors will be required on top of the CTB.
6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° L4 L4 ° ® L
the edgeline being supplemented. CTB'S USED L L LJ LJ LJ LJ
7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
8. Pavement markers or temporary flexible-reflective roodway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
shal | NOT be used as CTB delineation. End treatments used on CTB’s in work LEFT & RIGHT
9. Attachment of Barrier Reflectors to CTB shall be per monufacturer’s zones shall meet crashworthy stondards
recommendat i ons. as defined in the National Cooperative " - ) L .
10.Missing or damaged Borrier Reflectors shall be replaced as directed Highway Research Report 350. Rgfer to 5. [Tyr-’zmoﬁﬁuagf-og';géqu?gﬁéf,;s of four corner lomps flashing simultoneously, or the Alternating
by the Engineer. . i i .
11 S?ngle slgpe borriers shall be delineated as shown on the above detail the CWZTCD List for opproved end 6. The straignht Iine caution display is NOT ALLOWED.
) ' treatments and manufacturers. 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from rated lamp 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
BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percent for each 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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

display may be used during daylight operations.

11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
WARNING L [GHTS 12. A Flashing Arrow Boord 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,
1. Warning lights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.

2. Warning lights shgll NOT b(:: ins'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roodway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

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 REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet ond/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE - WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning lights and warning reflectors on drums shall be as shown elsewhere in the plans. C 48 x 96 15 | mile outomatic dimming devices. ?Si%:goéigR?Eglgg gaxgggli
Type € Worning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on @ 1. Type A flashing warning Iights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shall not be used in a series. FLASH I NG ARRow BOARDS

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 SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -

5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;’afggns

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

7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Nationol BARRlCADE AND CONSTRUCTlON

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 Cooperative Highway Research Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Monual for Assessing Sofg'ry Hardware (MASH).

2. The warning reflector shall be yellow in color and shall be manufactured using @ sign substrate approved for use with plastic drums |isted 2 EefeT ;OT:ARE CWZTCD for the requirements of Level 2 or ARRO“ PANEL’ REFLECTORS’
on the CWZTCD. eve S. .

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3' $§Zer o the FWZLCD fgr a list °T GEDrﬁr’r‘;es TZAS;‘ teg WARN l Nc L IGHTS & AT TENUATOR

Worning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. Cin :hgrgl(r;\gunre on Treeways unless otnerwise note
or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least gttaches to the drum. . . . . . .. . 30 to 100 feet in advance of the area of crew exposure BC ( 7) - l 4
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. - - - - -
DMS 8300-Type B or Type C r A FILE: bo-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
. . . . 6. The only reason @ TMA should not be required is when a work

7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxD0T_ November 2002 CONT | SECT 408 HIGHWAY

8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 0083|03 056 SH 154,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.

7-13 PAR| HOPKINS,ETC 40
ToT




No warranty of any
ility for the conversion

TxDOT assumes no responsi

of this staondard 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:

GENERAL NOTES

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

2. For intermediote 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

18" min

Top should not
allow col lection
of water or

9/16" dia. (typ)

for mounting
signs and

| warning 1ights

one-piece cones may be used with the approval of the Engineer but only debris
if personnel are present on the project at all times to maintain the -
cones in proper position and location. 4" mox
3. For short term stationary work zones on freeways, drums are the preferred 4" min
channel izing device but may be replaced in tapers, transitions and tangent 8" max
sections by vertical panels, two-piece cones or one-piece cones as (typ) EO;?n?;ﬂm 2:.'0;'0?2::8
approved by the Engineer. . .
4, Drums ond all related items shall comply with the requirements of the ESEEEE LR E:?ng 'T';F',ZEAS:;L?? 18" x 24" Sign 12" x 24"

i " i i fces" Y o - (Moximum Sign Dimension) i
??;5?2;)vggzlgzeorcxl i(T]ﬁ:avslohrﬁ:n;grl‘eor;rgr\:;:grgo;;g:’flges?zzl;otigixlces 2" max §4— pP—m—m—4——————— e r(leflec'rive shee'r!ng Chevron CW1-8, Opgosinq Traffic Lane muﬁirt,liiﬁll dP'.[:;;eoLms
(CWZTCD?. (ny?; with the top stripe Divider, Driveway sign D70a, Keep Right  sloping down towards

5. Drums, bases, and related materials shall exhibit good workmanship and being oronge. R4 series or other signs as approved travel way
shal | be free from objectionable marks or defects that would adversely - é by Engineer
affect their appearance or serviceability. _E h
6. The Controctor shall have a maximum of 24 hours to replace any plastic Q g‘
:;ﬁTsd;S?gzn;;g ;:ra;e(p];;ﬁ:rczzfdgi;:e Engineer/Inspector. The replace- Pl ywood. Al u-ninum or Metal siqn
) substrates shall NOT be used on
GENERAL DESIGN REQUIREMENTS plastic drums
Pre-qualified plostic drums shall meet the following requirements: e—— Taper to ol low
1. Plostic drums shall be o two-piece design; the "body" of the drum shall for stacking a
be the top portion and the "base" shall be the bottom. minimum of §
2. The body and base shall lock together in such a manner that the body . o drums SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling ot a speed g — —~ ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal N - - Bgse (36"
hondling and/or air turbulence created by passing vehicles. = dia. max)
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelizaotion devices or sign supports. hi toil i +oint 1. Signs used on plastic drums shall be monufactured using
4, Drums shall present a profile that is a minimum of 18 inches in width fo;sf:grgcl:of'lgnno sé: zggZdS substrates |isted on the CWZTCD.
at the 36 inch height when viewed from ony direction. The height of earion.
drum unit Itbody ir;g'rol led O:Ibzse) s:cr:ltll ged:] ;?n':r?um ofe3se;gche: and CW1-6L and ’_rhe CWZTCD 1ist for 2. Chevrons and other work zone signs with an oronge background
24" providers of opproved )

a maximum of 42 inches.

5. The top of the drum shall have @ built-in hondle for easy pickup and
shall be designed to drain water and not collect debris. The handle K3
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. 12"

6. The exterior of the drum body shall have a minimum of four alternating

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.

Detectable Pedestrian
Barricades

w~
2

“

Vertical Panels shall be manufactured with orange and white
sheeting meeting the requirements of DMS-8300 Type A

orange ond white retroreflective circumferential stripes not less than Eg?'['?g?“ﬁq;‘;’f‘,::zi ling Diogonal stripes on Vertical Panels shall slope down toward
4 inches nor greater thaon 8 inches in width. Any non-reflectorized 36" the intended traveled lane.
space between any two adjacent stripes shall not exceed 2 inches in | 4 4. Other sion messoges (text or symbol ic) " ’
width. . i X ic) may be used as

7. Boses shall have a maximum width of 36 inches, a moximum height of 4 36" 8" approved by the Engineer. Sign dimensions shall not exceed
inches, ond a minimum of two footholds of sufficient size to allow base 4 18 inches in width or 24 inches in height, except for the R9
to be held down while separating the drum body from the base. series signs discussed in note 8 below.

8. Plostic drums shall be constructed of ultra-violet stabilized, orange, . . . . .
high-density polyethylene (HDPE)} or other approved material. 5. Signs shall be installed using a 1/2 inch bolt (nominal)

ond nut, two washers, and one locking washer for each
connection.

45°}/‘\5/[,\x
4" Oronge
4" White

9. 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.

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

Detectable Edge
RETROREFLECTIVE SHEETING

1. The stripes used on drums sholl be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials
Specification DMS-8300, “Sign Face Materials."” Type A 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
sur face such that, upon vehicular impact, the sheeting shall remain
adhered in-place and exhibit no delaminating, cracking, or loss of
retroreflectivity other thon that loss due to abrasion of the sheeting 8

~

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)
should be used at each location called for in the plans.

2" Mox.

R9-9, R9-10, R9-11 ond R9-110 Sidewalk Closed signs which

sur face. . . . .
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
approval of the Engineer.
. . . . . 1. When existing pedestrian facilities are disrupted, closed, or
1. The Direction Indicator Barricade may be used in tapers, . P M
BALLAST tronsitions, ond other areas where specific directional relocated in @ TTC zone, the temporary facilities shall be

guidance to drivers is necessary. detectable ond include aoccessibility features consistent with

the feotures present in the existing pedestrian focility.

SHEET 8 OF 12

. Unbal losted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2. 1f used, the Direction Indicator Barricade should be used - . . N -
This base, when filled with the ballast material, should weigh between in series to direct the driver through the tronsition ond into 2. Wnere pedestrians with visual disabilities normally use the -
A . . s closed sidewalk, a device that is detectable by a person ;ﬂ Trafte
35 Ibs (minimum) aond 50 Ibs (moximum). The ballost moy be sond in one the intended trovel lone. . . . with o visual disability traveling with the aid of a long cane = Operations
to three sandbags separate from the base, sand in a sand-filled plastic 3. The Direction Indicotor Borricade shall consist of One-Direction sholl be ploced ocross the full width of the closed sidewalk I . Division
base, or other ballasting devices as approved by the Engineer. Stacking Large Arrow (CW1-€) sign in the size shown with a black arrow 3. Devectonln meaes e ion bort ioades similor 10 tre one Siotued Texas Department of Transportation Standard
of sandbags will be allowed, however height of sandbags above pavement on a background of Type Br or Type Cp Oronge retrorefiective sheeting ) T tudinal g v onerate
9 s g 9 ve pav aobove a rail with Type A retroreflective sheeting in alternating 4" obove, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. white ond orange stripes sloping downword ot on angle of barriers, and wood or chain link fencing with a continuous
Bases with built-in ballast shall weigh between 40 Ibs. ond 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectoble edging con sotisfoctorily delineate o pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or shal |gbe as per DMS 8300. P o e path. . . . BARR l CADE AND CONSTRUCT lON
a solid rubber base. 4. Double arrows on the Direction Indicator Borricade will not be 4. Tope, rope, or plastic chain strung between devices are not
Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standords in the CHANNEL lz l NG DEV l CES
for this type of ballast on the CWZTCD Iist. 5. Approved monufacturers ore shown on the CWZTCD List. Americans with Disabilities Act Accessibility Guidelines

The ballast shall not be heavy objects, water, or ony material that
would become hazordous to motorists, pedestriaons, or workers when the
drum is struck by a vehicle.

Bal last shall be as approved by the monufacturers instructions.

for Buildings and Facilities (ADAAG)" and should not be used
as a control for pedestrian movements.

Worning lights shall not be attached to detectable pedestriaon
barricades.

DATE
FILE

BC(8)-14

5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrion barricades may use 8" nominal

holes in the bottoms so that water will not collect and freeze becoming borricade rails gs shown on BC(10) provided that the top FILE: bo-14. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
a hazord when struck by a vehicle. rail provides a smooth continuous rail suitable for hand
6. Ballost shall not be placed on top of drums. trailing with no splinters, burrs, or sharp edges. ©1x001 NORVEEVTSIE;NSZOOZ OC;NBT3 5;; (;;E; i IHI;:WAYETC
7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13 !
DIST COUNTY SHEET NO.
9-07 8-14 PAR | HOPKINS,ETC 41
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

depth

F1XED
(Rigid or self-righting)

6. Pavement surfaces shall be prepored in @ manner that ensures proper bonding

between the odhesives, the fixed mount bases and the pavement surface.
self-righting chevrons may be used to supplement Adhesivecsj :r_mll be prepared ond applied occording to the monufocturer's

. . recommendat ions.

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
permitted on final pavement surfaces. The Engineer/Inspector shall approve
all application and removal procedures of fixed bases.

For Long Term Stationary use on tapers or
transitions on freeways and divided highways

Fixed Base w/ Approved Adnhesive 6
(Driveable Base, or Flexible
Support can be used)

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. r;t‘i':nrﬁv;?;eszgl:zbg al\éef;;g:; rectangle with a
'<—>| ini i Yy i .
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z change of alignment with the direction of travel Work Zone channelizing devices illustrated on this sheet may be installed
= ond provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
© . 18" vehicle operators with regaord to changes in speed roadways. The Engineer/Inspector shall ensure that spacing ond
4" § e ‘é Min. horizontal alignment of the roadway. plocement is uniform and in occordance with the "Texas Manual on Uniform
See 24" |+ See . 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ] ]
i note 7 min 4 a5 4 note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
45 § of an intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
® and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
4" ° Spacing should be such that the motorist always Chonnel izing dEVICE§ on self:rlghhng supports SI"Iould be used in work zone
VP-1R ° v has three in view, until the change in alignment areas \t:here channe izing devices are f‘r(_equen‘rly impacted by er:rc_]n‘r veh!cles
VP-1L » eliminates its need. or vehicle related wind gusts moking alignment of the channelizing devices
© .. difficult to maintain. Locations of these devices shall be detailed else-
Fixed Base Sur foce I - . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
w/ Approved Mount Roadway ‘E Rigid 36 for ot leost 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
Adhesjve Base Surface 5 Suppor't 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
/ N\ i TAS A A~ o tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and_boses as fequzred by
. retroreflective Type Br or Type Cr. conforming to the Engineer/lnspec'roc. The Contractor shall be required to maintain proper
.| = Vseif-righting . e Depar tmental Material Specification DMS-8300, device spacing ond alignment.
18 -+ Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fabricated from virgin and/or recycled rubber. The
Y embedment — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.

Vertical Panels (VP’s} are normally used to channelize

traffic or divide opposing lanes of traffic.

8" to 12" 2. VP's may be used in daytime or nighttime situations.

|<—>| They may be used at the edge of shoulder drop-offs and
— other areas such as lane transitions where positive

CHEVRONS

DATE
FILE

doytime and nighttime delineation is required. The
Engineer/Inspector shall refer to the Roadway Design
Manual Appendix B "Treatment of Pavement Drop-offs in
24" Work Zones" for additional guidelines on the use of
A VP's for drop-offs. Minimum Suggested Maximum
min. 36" 3. VP's should be mounted back to back if used at the edge Desirable ggpqcing of
min. of cuts odjacent to two-way two lane roadways. Stripes Ps%se*e%d Formula Taper Lengths Channel izing
are to be reflective orange and reflective white and * % Devices
should always slope downward toward the travel Iane. * 10° 11° 12° Oon a Oon a
4. VP's used on expressways and freeways or other high Of fset/Of fset/Offset|] Taoper | Tangent
speed roadways, may have more than 270 square inches 30 2| 150°] 165 | 180’ 30’ 60’
of retroreflective area focing traffic. WS - - - — -
5. Self-righting supports are available with portable base. 35 L= B0 205") 225" 245 35 70
See "Compliant Work Zone Traffic Control Devices List" 40 265°| 295’ | 320’ 40 80’
{CWZTCD). g g g g 7
6. Sheeting for the VP's shall be retroreflective Type A 45 450' 495[ 540[ 45' 90[
e conforming to Departmental Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
. . unless noted otherwise. 55 g ' B 557 .
(Rigid or self-righting) 7. Where the height of reflective material on the vertical L=WsS 550, 605, 660, ” ”0,
panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660°) 720 60 120
PORTABLE 6 inches shall be used. 65 650'| 715'| 780’ 65° 130
- 1. LCDs are crashworthy, |ightweight, deformoble devices that ore highly visible, have good torget value ond can be 70 700 | 770' | 840" 70" 140"
connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 200 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 LjLeng'rh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
. . e 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
- gzrl’?riclezgil;ogg:l?c::nZe[s);;Agzrio(glheérgrz src'lge’ring meeﬂ::g the requirimen‘rs for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
K . _ LCD along the full length of the device.
normal one-way roadway section to two-way
operation. OTLD's are used on temporary CHANNE;::::GEDEXFI’ESS ::ET S
" CW6-4 centerlines. The upward ond downward arrows H
|<L>| on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM D L L
) N 0 Ponels traffic on either side of the divider. The
~ mounted 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 fo protect the
[ back to bock adhesive or rubber weight to minimize movement work space per the appropriaote NCHRP 35(_) crosh\:/or'rhmess r(-_:qunremen'rs based on roadwgy speed and barr:ner cp[.')l |ca'_r|on.
coused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 . . . . or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. -
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD list. 0’5%?51;-"?,’,’5
. Portable, . T 4, Water ballosted systems used as borriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
36 Fixed or 3. Spacing between the OTLD shall not exceed 500 urbon areas. MWhen used on G taper in O low speed urban area, the taper shall be delineated and the toper length
Driveable Base feet, 42" cones or VPs placed between . should be designed to optimize road user operations considering the available geometric conditions.
may be u::ed, the OTLD"s should not exceed 100 foot spacing. 5. When water ballaosted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may De 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone.
OI:OLQ?I::; reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
E — / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FiLe: be-14. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
@©TxDOT November 2002 CONT [SECT JoB HIGHWAY
OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 008303| 056 |SH 154, ETC
9-07 8-14 DIST COUNTY SHEET NO.
7-13 PAR| HOPKINS,ETC 42
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No warranty of any
ility for the conversion

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 road striping should slope

Eoch roadway of @

divided highway shall be ROAD m"n‘éfss
barricaded in the same manner. R11-2 CLOSED ST 1 620-6T
CONTRACTOR

\
}2~

~ 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

TxDOT assumes no responsi

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

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

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

d ard in both directions toward the center of roadwa: - 4. Wnen the shoulder width is greater

lownw i i i W way. _ N .

4. Striping of rails, for the right side of the roadway, should slope ?ﬁ) = PERSPECTIVE VIEW ;zsnb:ezq::ﬂ;ds:iogzur:z?réIsz;:
downward to the left. For the left side of the roadway, striping *
should slope downward to the right. These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the - are not required of the culvert widening.
barricade rails. The maximum height of letters and/or company |ogos B on one-way roadway
used for identification shall be 1",

6. Barricades shall not be ploced parallel to traffic unless an adequote PERSPECTIVE VIEW M LEGEND
clear zone is provided. Roadway @l’

7. Warning lights shall NOT be installed on barricades. S Plastic d

8. Where barricades require the use of weights to keep from turning over, - o % QD astic drum
the use of sondbogs with dry, cohesionless sond is recommended. The ‘H=H’ ‘H=H’ 55 g
sandbags will be tied shut to keep the sond from spilling and to The three rails on Type 3 borricades & " - — Plostic drum with steady burn light
maintain @ constont weight. Sond bags shall not be stacked in o manner shal | be reflectorized orange and 10° 2y - QD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side E = 4% @ ’/\

Rock,_ concrete, iron, steel or o'rher_sc_)lid objects will NOT be_ facing one-way traffic and both sides i m m m 2 ;:_’ K] @ Steady burn warning 1ight
permitted. Sondbags should weigh o minimum of 35 Ibs and o moximum of for two-way traffic. I ] 2" e 1| or yellow warning reflector
50 1bs. Sar}dbags shall be made of a durable material that tears upon Barricade striping should slant LJ LJ LJ |_|_| : 2| o

vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour. syl 2

for sandbags. Sandbags shall only be placed along or upon the base E © %E % .

supports of the device ond shall not be suspended above ground level é 2 " A ;?ggegieor;;i;:;h?:gplgcs]; ;?cd?:mihgnc:zzn

or hung with rope, wire, chains or other fasteners. H : c a9 ! 0 "

9. Sheeting for barricades shall be retroreflective Type A conforming I ;;g:iizgoﬁé?ggi muzzge?no;nggg::gs?fT::pz?;;: Z:IOSIZI ZZOZ 8’ max. length Type 3 Barricades (5 : E - width mgkes it necessary., (minimum of 2
to Deportmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet behind Type 3 Barricades. <o| © and moximum of 4 drums)

PLAN VIEW e 6

PLAN VIEW
CULVERT WIDENING OR OTHER [ISOLATED WORK WITHIN THE PROJECT LIMITS

2. Advance signing shall be as specified elsewhere in the plans.

Barricades shall NOT
be used as a sign support.

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

Minimum

Ny & Y ar
nominal Reflective
45° /\/\/ Sheeting

/ AV

7 inches.

THIS DEVICE SHALL NOT BE USED ON
PROJECTS LET AFTER MARCH 2014,

CONES

orange . .
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL e }3 to 4
whni "
4’ min., 8 max. - I g
| | orange 2n f..
WA max. .
: =4 3* min, T2 . EDGELINE
white 6" min 4
i az T 2" to 6" CHANNEL 1ZER
© " min.
2 28" min. 4" min. 3" min.
/’ in.
stiffener (M) AV &V & & & & & 28" 28"
A min. min. V.
Flat rail . . L. . .
. .. . 1. This device is intended only for use in place of a vertical panel to
Stiffener moy be inside or outside of support, but no more thon - — channelize troffic by indicating the edge of the travel lone. It is

not intended to be used in transitions or tapers.

2 stiffeners shall be al lowed on one barricade.
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubular Marker 2. This device shall not be used to separate lanes of traffic (opposing
or otherwise) or warn of objects.

FOR SK[D OR POST TYPE BARR[CADES 3. This device is based on @ 42 inch, two-piece cone with an alternate

DATE
FILE

striping pattern: four 4 inch retroreflective bands, with an
" . . . approximate 2 inch gap between bonds. The color of the band should
Alternate Alternate GD 28" Cones shall have g minimum weight of 9 1/2 Ibs. correspond to the color of the edgeline (yellow for left edgeline,
" . .« . . £ white for right edgeline) for which the device is substituted or for
42" 2-piece cones sho.ll hov_e a minimum weight o which it supplements. The reflectorized bands shall be retroreflective
. . 30 Ibs. including base. Type A conforming to Departmental Material Specification DMS-8300,
Approx. Drums, ver+I|coI ?anels or.42 cones Approx. QD unless otherwise noted.
| 50 | at 50" maximum spacing | 50° 4, The base must weigh a minimum of 30 Ibs.
) | | | | ) T 1. Traffic cones and tubular markers shal| be predominantly orange, and SHEET 10 OF 12
Min. 2 drums Min. 2 drums meet the height and weight requirements shown above. %@ Traffic
or 1 Type 3 or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consolidated = Operations
barricade QD STOCKPILE borricade unit. Two-piece cones have a cone shaped body and o separate rubber base, I Texas Department of Transportation sDt’aV,’ﬁd’g”,’ Y
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
QD height shown, in order to aid in retrieving the device.
4. Cones or tubular markers used at night shall have white or white and orange
m| O O o [m] reflective bands as shown above. The reflective bands shall have a smooth, sealed BARR l CADE AND CONSTRUCT lON
On one-way roads Desirable outer surface ond meet the requirements of Departmental Material Specification CHANNEL lz l NG DEV l CES
downstreom drums stockpile location L. . . DMS-8300 Type A. . .
or barricade may be is outside Channelizing devices parallel to traffic 5. 28" cones ond tubulor morkers aore generally suitable for short duration and
omitted here clear zone should be used when stockpile is short-term stationary work os defined on BC(4). These should not be used
* within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. -
<= 6. 42" two-piece cones, vertical ponels or drums ore suitable for all work zone BC ‘ ] 0) ] 4
N P N - - - - P - - - - - durations. FILE: be-14. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
= 7. Cones or tubular markers used on each project should be of the same size @©TxDOT November 2002 CONT | SECT JoB HIGHWAY
ond shape. o7 s " 0083[03] 056 [SH 154,ETC
TRAFFIC CONTROL FOR MATERIAL STOCKPILES .
713 PAR| HOPKINS,ETC 43
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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 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

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.

2. Tabs detailed on this sheet are to be inspected and occepted 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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1. Raised pavement markers used os guidemarks shall be from the approved
product list, ond meet the requirements of DMS-4200.

2. All temporary construction raised pavement morkers provided on @
project shall be of the same monufacturer.

3. 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).

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}.

SHEET 11 OF 12
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard 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 damaoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

PAVEMENT MARKING PATTERNS

10 to 12" Type II-A-A <:|

10 to 12" <;;| Type I1-A-A
i /\u _{nooonoo noooQoo
L} O O / ooa oo oo ooa
\ T Y|| ﬁ yoooDOOODOOODOOOTDOAODOOODOOODO
Yell
|:',> el low el low ':|1> Type I1-A-A

Type Y buttons
RAISED PAVEMENT MARKERS - PATTERN A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN A

<§:, Type 11-A-A <};.

& oony DOOODOOODOOODOOODOOOD
I —-& —— —— ooan OOAOOOD_ oo oo a a
|:',> " Yel low Ell> N— j
4 to 8 Type Y buttons ¢ to 8" Type I11-A-A

REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B

Pattern A is the TXDOT Standord, however Pattern B may be used if approved by the Engineer.
Prefabricated markings may be substituted for reflectorized pavement markings.

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

Type I-C
oOooooOoDooopmooonoooOdoooOdooOoOOOOOOOOODOOOODOOOODDO
whit 4 <z Type W buttons — _—Type I-C or I1-C-R <
— 1Te — Yel low — — ooa ooa ooag ooa ooa ooao
<:| Type I'A\ Type Y buttons

oOoO0ooopOdooopdooopooopfdoo0o0OObOOOOOCOOOOOOOOOODOOOODO

opgooopmooopmooopmooopmooopmooopmooopmooopmooonooonn

/
E:> Yel low Type I-A/ Type Y buttons
- \hite —— —— — ooa ooag ooa ooao ooag ooo
|::> Yr Type W bu‘H'onS—\ Type 1-C or 1I-C-R
omooobmoooOdoooOdmoooOdodomooopdooomooomooondoooan

REFLECTORIZED PAVEMENT MARKINGS

Prefabricated markings may be substituted for reflectorized pavement morkings.

RAISED PAVEMENT MARKERS AN
Type I-C

EDGE & LANE LINES FOR DIVIDED HIGHWAY

<:| /Type [-C <:|
ooao

——— Whit /— ——— ——— ooao ooao ooo ooo ooo
1rte <:| Type Y buttons

> “ >

— — - YellOw — ooo ooo ooo ooo ooo ooo

'f,> White 7 ,1>
REFLECTORIZED PAVEMENT MARKINGS

Prefabricoted morkings may be substituted for reflectorized pavement morkings.

LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS

RAISED PAVEMENT MARKERS

<:I Type I-C <:|
— =\ — — ooo ooo ooo \JDD ooo ooo
White”” < <5
oogooooan ooaQ OODOOODO ODOOO OOODOOODOOODOOOD
—— —— —— —— ooo ooo ooo
Yel low Type Y buttons Type II A A

—— —— —— —— ooo oo

oomooooan OODOOODOOODO ODOOO OOODOOODOOODOOOD

— — — ooao ooao ooao oog ooo ooo

> SSwhite”” > \Type I

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" = 3" Type II-A-A Type Y buttons
RAISED
DOUBLE SMISED e 12 Yo o o o o o o o\o o o/o o o
MARKERS TD O O o o o o oo o o o o o
NO-PASSING 4"
REFLECTORIZED ¥

. —
LINE ::;?:52; 4 to 12 T*
Yel low

Type I-C, I-A or II-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
LINES OR SINGLE 60" + 3"
NO-PASSING LINE
q" White or Yel low
Type I-C T W buttons
y — 60" + 3" ype utto
WIDE v 120 LD% 0 oo oo oo ofo oo o
L INE VARKERS FTO oo ooooo0om0noo0o0a0o
g
(FOR LEFT TURN CHANNELIZING L INE REFLECTORIZED
OR CHANNELIZING LINE USED TO ::;:’:E:;
DISCOURAGE LANE CHANGING.) wh i te
Type I-C or II_A_A\:‘
RAISED o o o o o o o o
CENTER PAVEMENT : ’
MARKERS  fe— 10" —>fe 30° >| 22
L INE
OR

LANE REFLECTORIZED 40" + 1" ——

PAVEMENT = \/U 7
L INE MARK INGS 10" — 30" ] White or Yellow
Type I-C or II1-A-A
(when required)

raisep O o o o = = 0 o °
PAVEMENT 3 9’ /
MARKERS

AUXILIARY Type I-C or 11-C-R

OR

BROKEN
LINES

LANEDROP 8"
LINE RAISED [ ] [ ] [ ] * [ ]

PAVEMENT

MARKERS 3 9

REMOVABLE MARK INGS T

WITH RAISED
PAVEMENT MARKERS e 10r =k 30" |
Raised Pavement Markers

1f raised pavement markers are used
to supplement REMOVABLE markings,
the morkers shall be opplied to the
top of the tape at the approximate
mid length of tope used for broken
lines or at 20 foot spacing for
solid lines. This allows an easier
removal of raised pavement markers
and tape.

20" + 1’

Centerline only - not to be used on edge |ines

SHEET 12 OF 12
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BARRICADE AND CONSTRUCTION
PAVEMENT MARKING PATTERNS

Raised pavement markers used as standard
pavement markings shall be from the approved
products |ist ond meet the requirements of
Item 672 "RAISED PAVEMENT MARKERS. "

BC(12)-14

REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-14. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
Prefabricated markings may be substituted for reflectorized pavement markings. @©TxDOT February 1998 CONT | sECT Jos HIGHNAY
107 9_07REVISION5 0083| 03 056 SH 154,ETC
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TxDOT for any purpose whatsoever.

formats or for incorrect results or domages resulting from its use.

No warranty of ony kind is mode by

"Texas Engineering Proctice Act”.

d by the

The use of this stondord is governe:

DISCLAIMER:
UFITBUSHA\dgnf i les\Qur Standards 2012\Maint\ec116.dgn

1RKAE2020

4’ minimum steel or wood posts spaced at 6’ to 8'.
RA T
Softwood posts shall be 3" minimum in diometer or nominal 2" x 4". QENE“LLJEQAE§
Hardwood posts shall have a minimum cross section of 1.5" x 1.5"
Connect the ends of the successive
reinforcement sheets or rolls a

minimum of 6 times with hog rings.

1. Vertical tracking is required on projects where soil distributing activities have occurred
unless otherwise approved.
Fosten fabric to the top strand of the wire using
hog rings or cord at a maximum spacing of 15", 2. Perform vertical trocking on slopes to temporarily stabilize soil.

. . 3. Provide equipment with a frack undercarriage capable of producing linear soil impressions
Attach the wire mesh and fabric on end measuring @ minimum of 12" in length by 2" to 4" in width by 1/2" to 2" in depth.

posts using 4 evenly spaced staples

for wooden posts (or 4 T-Clips or

4, Do not exceed 12" between track impressions.
sewn vertical pockets for steel posts).

5. Install continous |inear track impressions where the minimum 12"
perpendicular to the slope or direction of water flow.

length impressions are
Galvanized welded wire mesh (W.W.M.)

(12.5 GA. SWG Min.) with a maximum

opening size of 2"x 4"or Woven Mesh
(W.M. ) (See woven mesh option detail) .
Woven filter

fabric

Place 4" to 6" of fabric against the trench
side and approximently 2" across the trench
bottom in the upstreom direction.

Minimum trench size shall be 6" square.
Backfill and hand tomp.

TEMPORARY SEDIMENT CONTROL FENCE

st

Filter fabric 3’ min. width. Dozer tracks create ftrack imprints

arallel to the slope contour.
Top of Fencegﬁ\\ 4\\\\\\ P o}

Backfill & hand tamp. 90° Embed posts 18" min.
¢ F;"l,\\ 43; or Anchor if in rock.
W/z TN |

R

‘%\)\\\/A\\\/A\ VANV ANVVAN

SECTION A-A
HINGE JOINT KNOT WOVEN MESH (OPTION) DETAIL
Galvaonized hinge joint knot woven mesh (12.5 GA.SWG Min.)
requires a minimum of five horizontal wires spaced at
a maximum of 12 inches apart and all vertical wires VERTICAL TRACKING
spaced at a maximum of 12 inches apart.
;;gg;"® Design
Division
I Texas Department of Transportation Standard
SEDIMENT CONTROL FENCE USAGE GUIDEL INES TEMPORARY EROSION,
A sediment control fence may be constructed near the downstreom per imeter SEDIMENT AND WATER
of a disturbed area along a contour to intercept sediment from over |and LEGEND

runoff. A 2 year storm frequency may be used to calculate the flow rate

POLLUTION CONTROL MEASURES
to be filtered. Sediment Control Fence FENCE & VERTICAL TRACKING
Sediment control fence should be sized to filter a maximum flow through 4444%::::>F4447

rate of 100 GPM/FT2. Sediment control fence is not recommended to control

erosion from a drainage area larger than 2 acres. FILE: ocll6 owTXDOT_ [oxi kM [ow VP Jowews LS
© TxDOT: JULY 2016 CONT |SECT JoB HIGHWAY
REVISIONS 0083/ 03 056 SH 154,ETC

DIST COUNTY SHEET NO.
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DISCLAIMER

No warranty of any kind is made by TxDOT for any purpose whatsoever.

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

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

12/4/2020

DATE

FILE: U:\TAUSHA\dgnfiles\Our Staondards 2012\Maint\epic.dgn

STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402

TPDES TXR 150000: Stormwater Discharge Permit or Construction General
required for projects with 1

Permit

or more acres disturbed soil. Projects with any

disturbed soil must protect for erosion and sedimentation in accordance with
Item 506.

List MS4 Operator (s)

that may receive discharges from this project.

They may need to be notified prior to construction activities.

1.

2.

] No Action Required [J Required Action

Action No.

Prevent stormwater pollution by controlling erosion and sedimentation in
accordance with TPDES Permit TXR 150000

Comply with the SW3P and revise when necessary to control pollution or
required by the Engineer.

Post Construction Site Notice (CSN) with SW3P information on or near
the site, accessible to the public and TCEQ, EPA or other inspectors.

When Contractor project specific locations (PSL's) increase disturbed soil
area to 5 acres or more, submit NOI to TCEQ and the Engineer.

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER
ACT SECTIONS 401 AND 404

USACE Permit required for filling,
water bodies,

The Controctor must adhere to all

dredging, excavating or other work in ony

rivers, creeks, streams, wetlands or wet areas.

of the terms ond conditions associated with

the following permit(s):

[
(i
(i
(i
(i

Required Actions:
and check Best Management Practices planned to control

No Permit Required

Nationwide Permit 14 - PCN not Required (less than 1/10th acre waters or

wetlands affected)

Nationwide Permit 14 - PCN Required (1/10 to <1/2 aocre, 1/3 in tidal waters)

Individual 404 Permit Required

Other Nationwide Permit Required: NwP#

List waters of the US permit applies to,
erosion,

location in project
sedimentation

and post-project TSS.

The elevation of the ordinary high waoter marks of any areas requiring work

to be performed in the waters of the US requiring

the use of a notionwide

permit can be found on the Bridge Layouts.

Best Management Practices:

Erosion

(i
(i
(i
O
(i
O
(i
O
O

Sedimentation Post-Construction TSS

Silt Fence
[J Rock Berm

Temporary Vegetation [] Vegetative Filter Strips

Blankets/Matting [] Retention/Irrigation Systems
Mulch [J trianguiar Filter Dike
[ sond Bag Berm

[ straw Bale Dike

[ Brush Berms

[J Erosion Control Compost

[ Extended Detention Basin
Sodding [] Constructed Wetlands
[ wet Basin

[ Erosion control Compost

[JMuich Filter Berm and Socks

Interceptor Swale
Diversion Dike
Erosion Control Compost
Mulch Filter Berm ond Socks [] Mulch Filter Berm ond Socks [] Compost Filter Berm and Socks
Compost Filter Berm and Socks [] Compost Filter Berm and Socks [] Vegetation Lined Ditches

[ stone Outlet Sediment Traps

[ sediment Basins

[J sond Fitter Systems
[ crossy swales

Iv.

V.

If ony of the
do not disturb species or habitat and contact the Engineer immediately.

CULTURAL RESOURCES

Refer to TxDOT Standard Specifications in the event historical issues or
archeological artifacts are found during construction. Upon discovery of
archeological artifacts (bones, burnt rock, flint, pottery, etc.) cease

work in the immediote area and contact the Engineer immediately.

E§ No Action Required [] Required Action

Action No.

VEGETATION RESOURCES

Preserve native vegetation to the extent practical.

Contractor must adhere to Construction Specification Requirements Specs 162,
164, 192, 193, 506, 730, 751, 752 in order to comply with requirements for
invasive species, beneficial landscaping, and tree/brush removal commitments.

E§ No Action Required [] Required Action

Action No.

FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,
CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES
AND MIGRATORY BIRDS.

[X] No Action Required [ Reauired Action

Action No.

listed species are observed, cease work in the immediate areaq,

The

work may not remove active nests from bridges and other structures during

nesting season of the birds associated with the nests.
are discovered,

If caves or sinkholes

ceagse work in the immediate areg, and contact the

Engineer immediately.

LIST OF ABBREVIATIONS

Best Monogement Practice SPCC:  Spill Prevention Control axd Countermeasure
Construction General Permit SW3P: Storm Water Pol lution Prevention Plan

Texas Depa-tment of State Health Services PCN:  Pre-Construction Notification

Federal Higway Adninistration PSL:  Project Specific Location

Memorandum of Agreement TCEQ: Texas Commission on Envirommental Qual ity
Memorandum of Under standing TPDES: Texos Pol lutont Discharge Elimination System

Mnicipal Separate Stormwater Sewer System TPWD: Texas Parks ond Wildlife Deportment

Migratory Bird Treaty Act TxDOT: Texas Depa-tment of Transportation
Notice of Termination T&E:  Threatened and Endongered Species
Natiorwide Permit USACE: U.S. Army Corps of Engineers
Notice of Intent USFWS: U.S. Fish ond Wildlife Service

V1. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

General (applies to all projects):
Comply with the Hozard Communication Act (the Act) for personnel who will be working with
hazardous materials by conducting safety meetings prior to beginning construction and
moking workers aware of potential hozards in the workplace. Ensure thot all workers are
provided with personal protective equipment appropriate for any hazardous materials used.

Obtain and keep on-site Material Safety Data Sheets (MSDS) for all hazardous products
used on the project, which may include, but are not |imited to the following categories:
Paints, acids, solvents, asphalt products, chemical additives, fuels and concrete curing
compounds or additives. Provide protected storage, off bore ground ond covered, for
products which may be hazardous. Maintain product labelling as required by the Act.
Maintoin an adequate supply of on-site spill response maoterials, as indicaoted in the MSDS.
In the event of a spill, toke actions to mitigate the spill as indicoted in the MSDS,

in accordance with safe work practices, and contoct the District Spill Coordinator
immediately. The Contractor shall be responsible for the proper containment and cleanup
of all product spills.

Contact the Engineer if any of the following are detected:
* Dead or distressed vegetation (not identified as normal)
* Traosh piles, drums, conister, barrels, etc.
* Undesirable smells or odors
* Evidence of leaching or seepage of substonces

Does the project involve any bridge class structure rehabilitation or
replacements (bridge class structures not including box culverts)?

O ves X No

If "No", then no further action is required.
If "Yes", then TxDOT is responsible for completing asbestos assessment/inspection.

Are the results of the asbestos inspection positive

O ves O no

If "Yes", then TxDOT must retain o DSHS |icensed asbestos consultant to assist with
the notification, develop abatement/mitigation procedures, and perform management

(is asbestos present)?

activities as necessary. The notification form to DSHS must be postmarked at leost
15 working days prior to scheduled demelition.

If "No", +then TxDOT is still required to notify DSHS 15 working days prior to any
scheduled demolition.

In either case, the Contractor is responsible for providing the date(s) for abatement
activities and/or demolition with careful coordinotion between the Engineer and
asbestos consultant in order to minimize construction delays and subsequent claims.

Any other evidence indicating possible hazardous materials or contamination discovered
on site. Hazardous Materials or Contomination Issues Specific to this Project:

No Action Required [0 Required Action
Action No.

1.

2.

3.

OTHER ENVIRONMENTAL ISSUES

(includes regional

VIl

issues such as Edwards Aquifer District, etc.)

E§ No Action Required [] Required Action

Action No.
1.
2.
3 ® .
. % Design
Dhﬁﬁ;n
I Texas Department of Transportation Standard

ENVIRONMENTAL PERMITS,
ISSUES AND COMMITMENTS

EPIC

FILE: epic.dgn on: TxDOT ‘CK:RG Dws VP ck: AR
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DATE:

SITE DESCRIPTION EROSION AND SEDIMENT CONTROLS

PROJECT LIMITS:  SH /54 FROM SH Il TO BILL BRADFORD RD (RADIO RD) SOIL STABILIZATION PRACTICES & STRUCTURAL PRACTICES:
US 69 FROM SH 276 TO FM 2795
SH 19 AT FM 2324 EROSION CONTROL: MAINTENANCE: A/l erosion and sediment controls will be maintained in good working order. If @
repalr Is necessary, It will be done at the earliest date possible, but no later than
_____ TEMPORARY SEEDING 7 calendar days after the surrounding exposed ground has dried sufficlently to prevent
PROJECT DESCRIPTION: IMPROVE AND UPGRADE TRAFFIC SIGNALS ____ PERMANENT PLANTING, SODDING, OR SEEDING further damage from heavy equipment. The areas ad facent to creeks and dralnageways shall
_____ MULCHING have priority followed by devices protecting storm sewer Inlets.
MAJOR SOIL DISTURBING ACTIVITIES: : SSIEIEEQE;E):E;ON BLANKET
INCLUDES FOUNDATIONS, EROSION AND SEDIMENTARY CONTROLS, AND RAISED ISLANDS. ____ PRESERVATION OF NATURAL RESOURCES INSPECTION: An inspection will be performed by a TxDOT inspector at least once every seven (7)
calendar days. An Inspection and maintenance report will be made per each Inspection.
OTHER: Stormwater controls will be modified as directed by the Engineer based on these reports.
TOTAL PROJECT AREA: 5.4 ACRES DISTURED AREAS ON WHICH CONSTRUCTION ACTIVITY HAS CEASED (TEMPORARILY
. OR PERMANENTLY) SHALL BE STABILIZED WITHIN 14 DAYS UNLESS ACTIVITIES
TOTAL AREA TO BE DISTURBED: 0.29 AC (5.37%) ARE SCHEDULED TO RESUME AND DO WITHIN 21 DAYS. OTHER EROSION AND SEDIMENT CONTROLS:
SEDI”?(N TATION CONTROL: WASTE MATERIALS: A/lfrash and constructlon debrls from the Job site will be disposed of by
—Z_ SILT FENCES the Contractor at a local dump. No construction materlals will be buried on site.
EXISTING CONDITION OF SOIL & VEGETATIVE __ HAY BALES
COVER AND % OF EXISTING VEGETATIVE COVER: ~ ROCK BERMS
____ DIVERSION, INTERCEPTOR, OR PERIMETER DIKES HAZARDOUS WASTE (INCLUDING SPILL REPORTING): Any hazardous waste spills shall be reported
SH 154 FROM SH I TO BILL BRADFORD (RADIO ROAD) ___ DIVERSION, INTERCEPTOR, OR PERIMETER SWALES to the TxDOT Safety Officer In Parls. It shall be the responsiblllty of the waste owner
Freestone Fine Sandy Loam, 1 to 3 percent slopes, moderately well drained, nonsaline to very slightly saline; __ DIVERSION DIKE AND SWALE COMBINATIONS to provide for the required clean-up. If the owner cannot be determined, the district
Nahatche Soils, 0 to 1 percent slopes, somewhat poorly drained, nonsaline to very slightly saline. ___ PIPE SLOPE DRAINS laboratory shall direct in the clean-up operation.
US 69 FROM SH 276 TO FM 2795 _ :g\éEDBEEg'\IﬁE: AT CONSTRUCTION EXIT
Annona-Raino Complex, 0 to 1 percent slopes, moderately well drained, nonsaline to very slightly saline; -
Freestone Fine Sandy Loam, 1 to 3 percent slopes, moderately well drained, nonsaline to very slightly saline; — Z;XEEELMﬁILégg AT CONSTRUCTION EXIT SANITARY WASTE: Any sanifary waste shall be collected from portable units as necessary or as
Wolfpen Loamy Fine Sand, 2 to 5 percent slopes, well drained, nonsaline. R required by local regulation by a licensed sanitary waste management contractor. All
— SEDIMENT TRAPS sanltary waste from permanent sites will be collected by local sanitary sewer systems.
SH 19 AT FM 2324 — SEDIMENT BASINS
Wolfpen Loamy Fine Sandy, 2 to 5 percent slopes, well drained, nonsaline; — STORM INLET SEDIMENT TRAP
Lufkin-Raino Complex, 0 to 1 percent slopes, moderately well drained, nonsaline to slightly saline. — STONE OUTLET STRUCTURES OFFSITE VEHICLE TRACKING:
— CURBS AND GUTTERS
— STORM SEWERS — HAUL ROADS DAMPENED FOR DUST CONTROL
— VELOCITY CONTROL DEVICES — LOADED HAUL TRUCKS TO BE COVERED WITH TARPAULIN
— EXCESS DIRT ON ROAD REMOVED DAILY
POST-CONSTRUCTION CONTROLS: — STABILIZED CONSTRUCTION ENTRANCE
R e ED D TENT TN boa N (ie:  ROCK BERMS) THE CONTRACTOR IS RESPONSIBLE FOR ENSURING THAT ALL

NAME OF RECEIVING WATERS: SUBCONTRACTORS ARE AWARE OF AND COMFLY WITH ALL COMPONENTS

VEGETATIVE FILTER STRIPS

SH 154 FROM SH Il TO BILL BRADFORD RD (RADIO RD) —— GRASSY SWALES OF THE SW3P.
Segment ID 0303D — VEGETATIVE LINED DRAINAGE DITCHES
Segment Name Rock Creek — CONSTRUCTED WET LANDS
Segment Class Unclasslfied —— WET BASINS
Segment Type Freshwater Stream —— SAND FILTER SYSTEMS
Segment Description Rock Creek - from the confluence with souttwest corner of Sulphur Springs
approximately 2 mi southeast of the Intersection of I-30 and State Hwy I9 %%
Basin Name Sulphur River Basin s
o
Sx -
US 69 FROM SH 276 TO FM 2795 NARRATIVE - SEQUENCE OF CONSTRUCTION (STORM WATER MANAGEMENT) ACTIVITIES: [ R R R
SH I9 e FM 2324 /
Segment ID 05068 " ..........................
Segment Name Sandy Creek THE ORDER OF ACTIVITIES WILL BE AS FOLLOWS: (53
i L2
Segment Class Unclassified INSTALL EROSION AND SEDIMENTATION CONTROLS PRIOR TO SOIL DISTURBANCE W
Segment Type Frestwater Stream WHENEVER POSSIBLE. N
Segment Description Sandy Creek - perennial stream from the confluence of Glade Creek upstream fo ’ ALY
the confluence of an unnamed tributary 0.3 km below SH 19 ONCE BEGUN, EARTHWORK ACTIVITIES SHALL BE PROGRESSED WITHOUT DELAY,
Basin Name Sabine River Basin UNLESS APPROVED BY THE ENGINEER, UNTIL FINAL GRADING IS ACCOMPLISHED. |
SH 154, ETC
SW3P
REMARKS:  DIsposal areas. stockplles, and haul roads shall be constructed In @ manner that will
minimize and control the amount of sediment that may enter receiving waters. Disposal
areas shall not be located In any wetland, waterbody or streambed. ®
The Contractor shall designate a location for, construct, and malntain 2021 ®
an area for concrete mixing, handling and dellvery equipment to wash out.
Construction staging areas and vehicle maintenance areas shall be constructed by the
Contractor In @ manner to minlmize the runoff of pollutants. I Texas
- Department
All waterways shall be cleared as soon as practicable of temporary embankment, temporary of Transportation

bridges. matting. falsework. plling, debris or other obstructions placed during construction

operations that are not a part of the finished work. CONT | SECT J08 HIGHWAY

0083 03 056 SH 154, ETC
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