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Project Number: CM 2021(734) 

County: Tarrant Control:  0902-00-278 

Highway: VA 

General Notes 

General Notes – Intelligent Transportation Systems (ITS) 

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

Theresa Poer, P.E.   theresa.poer@txdot.gov 
Carlos Molina, P.E.     carlos.molina@txdot.gov 

Contractor questions will be accepted through email and phone 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. 

Existing communication systems (wireless or fiber) shall remain in operation throughout the 
project.  A maximum 4-hour window for switch over at each location will be permitted. 
Contractor shall provide 72-hour advance notice to TxDOT Signal Shop at 817-370-3664, and 
receive approval for any outages in advance.  

The major component of the ITS system consist of the installation of ITS radios, Closed Circuit 
Television CCTV, and Ethernet Switches. 

Furnish and install all incidental work, material and services not explicitly called for in the 
specifications or not shown in the plans, which may be necessary for a complete and properly 
functioning ITS system. 

The quantities provided in the sheet summary tables and general notes are estimates to be used 
for Contractor information only and may not reflect the actual quantities required to accomplish 
this project. 

The contractor is responsible for picking up materials furnished by the State at 2501 SW Loop 
820, Fort Worth, TX 76133. Contact the TxDOT Signal Shop at 817-370-3664 forty-eight (48) 
hours in advance. 

Do not submit submittals for devices identified as end-of-life by the manufacturer.  

Perform all work in this project in a manner acceptable to and approved by the Engineer. 
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Contact Texas excavation safety system at 1-800-dig-tess or 1-800-344-8377, and TxDOT Signal 
Shop at 817-370-3664 prior to beginning any excavation work in the area of existing utilities, to 
prevent any damage or interference with present facilities. 

Provide TxDOT with confirmation tickets of utility and line locates. 

Contact the utility companies or the utility coordinating committee for exact locations prior to 
any work that might interfere with or damage present facilities. Verify the locations of all 
existing underground installations that would be in conflict with the new conduit prior to 
construction to avoid conflict or damage to utilities. Contact the respective utility company 48 
hours prior to excavating. Coordinate with the respective utility company for any adjustment 
necessary to the utility. Contractor shall pothole the locations that conflict with utilities. 
Contractor is responsible for utility coordination, locates, and potholing at no additional expense 
to the State. 

Replace within 48 hours all existing underground and above ground installations damaged by 
Contractor’s forces during construction at no cost to the state. If the damaged installation belongs 
to the Department and has not been repaired within 48 hours, the Contractor will be responsible 
to pay a third party or the Department for the repair. 

Procure all permits and licenses. The electrical work will be inspected by the State. 

The Engineer shall approve the starting date for system acceptance testing and, if required, shall 
terminate the system testing because of malfunctions or obvious unsuitability of the equipment. 

Do not remove or relocate existing equipment in existing cabinets without the Engineer's 
approval. Install all necessary shelves, terminal panels, wiring, cabling, harnesses, etc. where 
new equipment is to be installed in existing cabinets. All costs associated with these cabinet 
modifications shall be considered subsidiary to the various bid items. 

Maintain the median of the highway in a serviceable condition, free of obstructions, and 
acceptable to the Engineer. Take special care to eliminate hazards to the traveling public. 

Remove any obstructions to existing drainage due to the Contractor's operation as required at the 
Contractor's entire expense. 

Do not mix materials, store materials, store equipment, or repair equipment on top of concrete 
pavement or bridge decks. Remove all construction related debris from the R. O. W. to a dump 
site approved by the Engineer in writing. 

Replace all pavement, shoulders, and metal beam guard fence damaged by Contractor’s forces 
during construction at no cost to the state. 
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Ensure existing curb, and curb and gutter is not discolored or damaged during construction 
operations. In the event of discoloration or damage, clean, replace, or repair as directed, at no 
cost to the State. 

All Contractor’s vehicles shall be clearly identified with company name plates when working on 
the project. 

Drilling, boring, and trenching through any type of rock or soil is subsidiary to the various bid 
items. No additional compensation will be paid to the contractor for the removal of rock or any 
other obstruction during excavation, trenching, jacking, boring, or drilling and for any additional 
equipment, materials, labor, tools, or incidentals required to complete the work. 

Seal all conduits in the cabinets and in the ground boxes with duct seal, expandable urethane 
foam, or by other methods approved by the Engineer. 

Item 5.  Control of the Work 

When supplementary shop drawings, shop details, erection drawings, working drawings, forming 
plans, or other drawings are required, the drawings will be prepared and submitted on sheets 8 
1/2 by 11 inches, 17 by 22 inches, or full size drawings reduced to half scale if completely 
legible.  If, in the opinion of the Engineer, the drawings are not completely legible, they will be 
prepared and submitted on sheets 22 by 34 inches, with a 1 1/2 inch left margin, and 1/2 inch top, 
right, and bottom margins.  

Submit all sheets with a title in the lower right hand corner.  The title must include the sheet 
index data shown on the lower right corner of the project plans, name of the structure or 
element or stream, sheet numbering for the shop drawings, name of the fabricator and the name 
of the Contractor. 

Item 7. Legal Relations and Responsibilities 

No significant traffic events identified. 

Item 8. Prosecution and Progress 

Working days will be computed and charged in accordance with article 8.3.1.1. ‘Five-Day 
Workweek.’ 

The start of work will be delayed 90 calendar days after the authorization date to begin work to 
allow time for the procurement of materials. 
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Item 8.5. Project Schedules 

Contractor shall submit Critical Path Method (CPM) schedule in bar chart format in accordance 
with 8.5.5.2. Submit preliminary schedule in accordance with 8.5.5.2.1. Submit progress 
schedule in accordance with 8.5.5.2.3. The Estimate will be held if monthly update is not 
submitted. 

Item 502. Barricades, Signs and Traffic Handling 

Do not close a lane, shoulder, or ramp during the peak hours of 6:00 a.m. to 9:00 a.m. and 3:00 
p.m. to 7:00 p.m. weekdays.

Provide minimal interference to traffic during construction operations. 

One week prior to any ramp or roadway lane closures, place message boards or sign panels, as 
shown on the plans or as directed by the Engineer, to inform the public of such closure. 

The following Holiday/Event lane closure restriction requirements apply to this project: 

No work that restricts or interferes with traffic shall be allowed between 3 PM on the day 
preceding a Holiday or Event and 9 AM on the day after the Holiday or Event.  

Holiday Lane Closure Restrictions 
New Year’s Eve and New Year’s Day 
(December 31 through January 1) 

3 PM December 30 through 9 AM January 2 

Easter Holiday Weekend (Friday through 
Sunday) 

3PM Thursday through 9 AM Monday 

Memorial Day Weekend (Friday through 
Monday) 

3 PM Thursday through 9 AM Tuesday 

Independence Day (July 3 through July 5) 3 PM July 2 through 9 AM July 6  

Labor Day Weekend (Friday through 
Monday) 

3 PM Thursday through 9 AM Tuesday 

Thanksgiving Holiday (Wednesday through 
Sunday) 

3 PM Tuesday through 9 AM Monday 

Christmas Holiday (December 23 through 
December 26) 

3 PM December 22 through 9 AM December 
27 

Plan work schedules around the appropriate dates above to ensure productive work is performed 
without lane closures. 
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Do not reduce existing number of lanes open to traffic. Exceptions will only be made during off-
peak hours as shown on the plans, or as approved by the Engineer. The Engineer may direct that 
operations be curtailed or halted out of consideration for traffic expected to and from public 
gatherings, which in his opinion may result in undue traffic congestion and delays to the 
traveling public. 

Two weeks prior to any alterations of traffic patterns, provide the Engineer, for his approval, a 
layout showing all signs, barricades, striping and signalization. 

The Engineer may request additional signing not shown and this will be considered subsidiary to 
the pertinent bid items.  

A qualified flagger may be required during certain phases of construction, and shall be equipped 
with the proper reflective clothing and two-way radios, as directed by the Engineer.  Notify the 
proper city traffic and transportation Department officials when major traffic changes are to be 
made. The notification must be made three days prior to the change. Use plastic drums in 
accordance with the plans and manufacturer's recommendations as approved by the Engineer. 

Existing signs are to remain as long as they do not interfere with construction and they do not 
conflict with the traffic control plan. 

Any sign not detailed in the plans but called for in the layout shall be as shown in the current 
“Standard Highway Sign Designs for Texas”. 

When traffic is obstructed, arrange warning devices in accordance with arrangements indicated 
in the latest edition of the "Texas Manual on Uniform Traffic Control Devices”. 

The contractor force account “safety contingency” that has been established for this project is 
intended to be utilized for work zone enhancements, to improve the effectiveness of the traffic  
control plan that could not be foreseen in the project planning and design stage. These  
enhancements will be mutually agreed upon by the engineer and the contractor’s responsible 
person based on weekly or more frequent traffic management reviews on the project. The 
engineer may choose to use existing bid items if it does not slow the implementation of 
enhancement. 

Item 506. Temporary Erosion, Sedimentation, and Environmental Controls 

It is not anticipated that any erosion, sedimentation, or environmental control devices will be 
needed on this project. However, in the event that such controls are necessary, the SW3P for this 
project shall consist of the use of any temporary erosion control measures deemed necessary by 
the Engineer and as provided under this item. Payment for this work will be determined in 
accordance with Article 4.4, “Changes in the Work”. 
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Item 620. Electrical Conductors 

Do not use non-certified persons to perform electrical work.  Electrical certification for this 
project will be as per Item 7 of the current Texas Standard Specifications and any Special 
Provisions to Item 7. 

All cable ties shall be securely fastened by rivet or other mechanical means. Do not use double-
sided adhesive stick-ons or pressure clamps. 

Include extra cable length in each run to provide adequate slack at each ground box or cabinet, as 
determined by the Engineer. 

Furnish and attach compression type connectors with a compression mechanical release hand 
crimping tool to each individual conductor before making connections to all terminal strips. 

All electrical work shall be in conformance with the latest edition of the National Electrical Code 
(NEC), and TxDOT Standards. 

All power conductors, shielded twisted wire pair cables, coax cables, and control cables shall be 
color-coded consistently or permanently labeled between all connections and splices to ensure 
immediate identification.  Submit a chart or list identifying all cables and conductors in a logical 
and sequential manner prior to installation for the Engineer's approval. 

All conductors shall be continuous without splices from terminal point to terminal point or 
otherwise as directed by the Engineer. 

When pulling cables, conductors or innerducts through conduit, lubricate the cables, conductors 
or innerducts with a lubricant generally used for this purpose. The lubricant shall be non-
aqueous, non-toxic and non-conductive and shall not harm the conduit or the insulation of cable. 

Test each wire of each cable or conductor before and after installation. Any incomplete circuit or 
damage to any wire or cable will be cause for immediate rejection of the entire cable being 
tested. Remove and replace the rejected cable at Contractor’s own expense. 

Bond the grounding conductors that share the same conduit, junction box, ground box or 
structure together at every accessible point in accordance with the electrical detail sheets, and the 
latest edition of the National Electrical Code, and as per TxDOT Standards. 

All circuits shall test clear of faults, grounds and open circuits. 

Use ratchet type crimp tools to install connectors and terminations on all type of cables. 
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Item 6001.  Portable Changeable Message Signs 

Provide all portable changeable message signs and arrow panels with a photoelectric device to 
allow for automatic dimming of operations to approximately 50% of their normal brightness 
when ambient light drops to approximately five footcandles, and then increase back again for 
daytime operations. 

Two electronic portable changeable message sign unit(s) will be required.  Individual or 
collective use of signs will be required by the Engineer when deemed necessary to supplement 
the traffic control plan. 

Each sign must have programmed in its permanent memory the following 15 messages: 

1. Exit Closed Ahead
2. Use Other Routes
3. Right Lane
4. Left Lane
5. Closed Ahead
6. Two Lane
7. Detour Ahead
8. Thru Traffic
9. Prepare to Stop
10. Merging Traffic
11. Expect 15 Minute Delay
12. Max Speed ** MPH
13. Merge Right
14. Merge Left
15. No Exit Next ** Miles

Item 6005. Testing, Training, Documentation, Final Acceptance and Warranty. 

It is the policy of the Department to require performance testing of all materials and equipment 
not previously tested and approved. If technical data is not considered adequate for approval, 
samples may be requested for test by the Engineer. The contract period will not be extended for 
time lost or delays caused by testing prior to final Department approval of any items. 
Four (4) complete sets of operation and maintenance manuals shall be provided prior to the 
installation of the equipment. Schematics shall be updated at the end of the job to show "as-built" 
condition. 

Item 6010. Closed Circuit Television (CCTV) Field Equipment 

This item shall also include, but is not limited to the following subsidiary items: 
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Connecting harnesses of appropriate length and terminated with matching connectors for
interconnection with communications system equipment
PoE++ Injectors
Cat6 Cables
Field Line of Sight Survey
Installation of Local/Remote Control Unit and Cat Cable at Stevens Dr.

Quantities for subsidiary items are shown on the plans. 

Field verify all cable length requirement prior to purchase and installation as shown on the plans. 

No payment shall be made directly for all the above mentioned work and for the subsidiary items 
furnished and installed, or other incidentals required to complete the work, but shall be 
considered subsidiary to this Item. 

Item 6027.  Preparation of Existing Conduits, Ground Boxes, or Manholes 

The existing ground boxes are either welded shut, buried, or sealed with a concrete pad. The 
Contractor shall be responsible for access to the existing ground boxes and restoring to original 
photographically documented conditions (by the Contractor); this includes any removals 
necessary to access the ground box as well as concrete, welding, repairing galvanized welded 
areas in accordance with Item 445 “Galvanizing,” etc. to establish ground box lid to original 
conditions after fiber or conductor cable work is complete. The Contractor is responsible for the 
security of existing ground boxes and ground box contents such as wiring, fiber optic cables, 
splice closures, etc. while they are uncovered or not welded. ITS ground boxes will be sealed by 
tack welding two corners for at least two inches on each side after work is completed and the 
seals galvanized. 

No payment shall be made directly for all the above mentioned work, materials, or other 
incidentals required to complete the work, but shall be considered subsidiary to this item. 

Item 6062.  Intelligent Transportation System (ITS) Radio 

This item shall also include, but is not limited to the following subsidiary items: 

Connecting harnesses of appropriate length and terminated with matching connectors for
interconnection with communications system equipment.
Removal of ITS radios
Removal of Antenna cables
Removal of Antennas and Mounting
Cat6 cables
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PoE Injectors
PoE++ 56 V Injectors
Extension Poles with Clamp Kits
Flat Panel Kit Antennas (Dual Polarity)
Parabolic Kit Antennas (Dual Polarity)
Surge Protected Power Strips
Installation of Hardened Ethernet Switches
Field Line of Sight Survey, Interference, Obstruction, and other factors impacting RF
Communications

Quantities for subsidiary items are shown on the plans. 

Install the Hardened Ethernet Switches as shown in the plans or as directed by the Engineer and 
make the equipment functional. 

Replace the equipment damaged or lost at no cost to the Department. 

Make the radio systems fully operational to provide communications for the traffic control 
system. Integrate the communications system with the traffic control system software and 
hardware as directed by the Engineer. 

All materials, which are deemed salvageable by the Engineer, shall be the property of the 
Department and shall be transported to, and stored at TxDOT’s Traffic Management 
Maintenance Section, 2501 SW Loop 820, Fort Worth, TX 76133 

No payment shall be made directly for all the above-mentioned work and for the subsidiary items 
furnished and installed, or other incidentals required to complete the work, but shall be 
considered subsidiary to this Item. 

Item 6185. Truck Mounted Attenuators (TMA) 

No additional shadow vehicle(s) with TMA other than those shown in the TCP Standard Sheets 
and as detailed on the General Note(s) of these Standard Sheets.  

Therefore, 1 total shadow vehicles with TMA will be required for this type of work.  The 
contractor will be responsible for determining if one or more of these operations will be ongoing 
at the same time to determine the total number of TMAs needed for the project. 

Miscellaneous 

TxDOT personnel will verify network communications to the work site from an appropriate ITS 
cabinet, signal cabinet, satellite building, or from TransVision. If network communications fail, 
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the Contractor will correct the fault so that successful communication is established. The 
Contractor will correct all problems related to his work which develop during the test at no 
additional cost to the state. 

Reference to any specific manufacturer's name, make or number for any item of equipment or 
material necessary to meet the requirements of the specifications and the plans is intended to be 
descriptive but not mandatory and is intended to indicate the type of equipment or materials that 
will be acceptable. The type of equipment or materials that will be acceptable shall be subject to 
acceptable test results, by the Engineer or his named representative, at the time of product 
installation.  However, provide all like items on this contract to be identical and from the same 
manufacturer. 

Within thirty days after the authorization to begin work, provide four copies of descriptive 
manuals and brochures for each type of electronic equipment and apparatus proposed for this 
project.  These documents shall contain sufficient technical data for complete evaluation. 
Incomplete submittals will not be accepted.  Describe the quality, function and capability of each 
deliverable item.  Submit originals or copies equal in quality to the originals manuals or 
brochures. Where a brochure describes several similar items, highlight the specific item being 
submitted.  Where an item has several options or accessories, highlight the options or accessories 
he intends to deliver. Bond all manuals, brochures, and data sheets relating to a bid item together 
in a folder. Identify on the cover with the TxDOT contract number, title and bid item number. 
Submit four copies of detailed equipment submittals and shop drawings for each fabricated item 
proposed for this project within thirty days after the authorization to begin work. Submit these 
equipment submittals and drawings to contain all information required for complete evaluation 
and fabrication in accordance with the plans and specifications. Stamp the drawings with 
Contractor's approval, sequentially numbered and identified as to TxDOT contract number, title 
and bid item number. 

The Engineer, upon approval of the above submittals, will indicate any correction to the details 
in the submittals. 

Correct any errors in the submittals, as directed by the Engineer, and if required, shall resubmit 
to the Engineer four copies of the same.  Begin work upon approval of the corrected drawings 
and equipment.  No change will be permitted in the list of equipment or shop drawings once 
approved, unless authorized by the Engineer in writing. 

Equipment will not be accepted for delivery or any payment made until the equipment, materials 
lists and shop drawings have been approved by the Engineer. Approval by the Engineer does not 
relieve the Contractor of his responsibilities to meet the requirements of the specifications and 
plans. 

The TxDOT, through its authorized representative, retains the right to inspect all structures, 
equipment and materials used in the project before, during and after installation, also the right to 
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inspect the work during the process of fabrication or manufacture for the purpose of determining 
if the plans and specifications upon which the award was made are being complied with and 
being satisfied as to quality of the material and workmanship. Such inspection will not release 
the manufacturer from strict compliance with specifications when the work is finally completed 
and offered for acceptance. 

Provide each field cabinet with three copies of the final as-built cabinet wiring diagrams.  
Deliver a Mylar reproducible of the cabinet wiring diagrams showing all field changes 
incorporated by the Contractor to the Engineer. 

Provide system support during the entire project. This includes any required design reviews, 
complete "parts and labor" on-site maintenance until final acceptance by the state, operational 
support during system integration and manufacturer's warranties and guarantees at no additional 
cost to the state. 

Conduct design reviews of the ITS system within the scope of the project as required. Provide 
review comments within five business days to the Engineer, at no additional cost to the State. 
The Engineer will review and make recommendations and/or corrections as needed. 

The Contractor is responsible for all new materials and equipment furnished and installed, as 
well as existing equipment modified as part of this contract, until final acceptance of the system.  
The Contractor is responsible for the replacement of equipment, cabinets, wire, and fiber optic 
cable that fails due to all causes including theft, vandalism, and "knock downs". 

Designate an ITS supervisor who shall be responsible for the ITS project and serve as the 
Contractor's official contact with the Department. This ITS supervisor shall be on-site from the 
beginning of the ITS construction until final system acceptance.  Supplement the ITS 
supervisor's support with the services of qualified Engineers and the services of vendor technical 
representatives for the duration of the project. 

Upon final system acceptance, furnish a set of as-built plans which shall show the actual 
equipment installation and construction details. 

Provide complete on-site parts and labor support for the furnishing and the installation of the 
Intelligent Transportation Systems for the duration of the entire project and during the warranty 
period. During the project, make any adjustments or repairs which may be required and correct 
any defects or damages that may occur at Contractor expense. 

During the warranty period, furnish parts and labor required to repair, on-site, any manufacturer's 
defects (materials or workmanship), damage caused by manufacturer's defects and damage 
caused by the Contractor during the performance of warranty work.  Natural disasters or other 
events not directly controllable by the Contractor are specifically exempted from warranty. 
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During the test period, make any adjustments or repairs which may be required and remedy any 
defects or damages that may occur at Contractor expense. 

No time charges will be assessed during the 90 days test period, provided all other work is 
completed to the satisfaction of the Engineer. 



QUANTITY SHEET
CONTROLLING PROJECT ID 0902-00-278 DISTRICT Fort Worth COUNTY Tarrant

HIGHWAY Various

CONTROL SECTION JOB

PROJECT ID

COUNTY

HIGHWAY

ALT      BID CODE DESCRIPTION UNIT

0902-00-278

TOTAL EST. TOTAL
FINAL

A00133242

Tarrant

Various

EST. FINAL

500-6001 MOBILIZATION LS 100.00% 100.00%
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 3.000 3.000

6001-6001 PORTABLE CHANGEABLE MESSAGE SIGN DAY 28.000 28.000
6010-6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 10.000 10.000
6010-6004 CCTV MOUNT (POLE) EA 10.000 10.000
6027-6003 CONDUIT (PREPARE) LF 1,260.000 1,260.000
6027-6008 GROUND BOX (PREPARE) EA 33.000 33.000
6062-6018 ITS RADIO (SNGL)(5 GHZ)-I-U EA 1.000 1.000
6062-6024 ITS RADIO (SNGL)(5 GHZ)-C-P EA 2.000 2.000
6062-6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 8.000 8.000
6062-6043 REMOVE ITS RADIO EA 9.000 9.000
6185-6002 TMA (STATIONARY) DAY 14.000 14.000

16 MATERIAL FURNISHED BY THE STATE
(PARTICIPATING)

LS 1.000 1.000

18 SAFETY CONTINGENCY: CONTRACTOR FORCE
ACCOUNT WORK (PARTICIPATING)

LS 1.000 1.000

LAW ENFORCEMENT: CONTRACTOR FORCE
ACCOUNT WORK (PARTICIPATING)

LS 1.000 1.000

EROSION CONTROL MAINTENANCE:
CONTRACTOR FORCE ACCOUNT WORK (PART)

LS 1.000 1.000

DISTRICT COUNTY

Report Generated By: txdotconnect_internal_ext Report Created On: Jun 1, 2021 9:27:40 AM

CCSJ SHEET

0902-00-278Fort Worth Tarrant 4
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5

SUMMARY OF QUANTITIES

## THIS ITEM WILL NOT BE PAID FOR DIRECTLY BUT WILL BE CONSIDERED SUBSIDIARY TO PERTIENENT BID ITEM

## THIS ITEM WILL NOT BE PAID FOR DIRECTLY BUT WILL BE CONSIDERED SUBSIDIARY TO PERTIENENT BID ITEM

US 377 AT BENBROOK FIELD

US 377 AT BENBROOK FIELD

 QUANTITIES OFSUMMARY

 NO.ITEM 6062 6062 6062 6062 6062 6062 6062 6062 6062 6062 6062 6185

 CODEDESC. ## ## ## ## ## 6043 ## ## ## ## ## 6002

DESCRIPTION

RINJECTO

POE

RADIO

 CABLEPOE

ETHERNET

RADIO

 KITCLAMP

 WITHPOLE

EXTENSION

ONLY)

(INSTALL

SWITCH

ETHERNET

 STRIPPOWER

PROTECTED

SURGE

RECEPTABLE,

15A,120VAC,8

RADIO

 ITSREMOVE

 ANDPOLE,

EXTENSION

ANTENNA

 YAGIEXISTING

 OFREMOVAL

 ANDPOLE,

EXTENSION

ANTENNA

 OMNIEXISTING

 OFREMOVAL

 ANDPOLE,

EXTENSION

 ANTENNAPANEL

 FLATEXISTING

 OFREMOVAL

 CABLE

COAX

REMOVE

CABLE

ETHERNET

REMOVE

Y)(STATIONAR

TMA

SHEET LOCATION EA LF EA EA EA EA EA EA EA LF LF EA

26  RD HODGKINS AT 199SH 1

27  AZLE AT 199SH 1

28  CHARBONNEAU AT 199SH 1

29  RD CLUB BOAT AT 199SH 1

30  OFF CUT ROBERTS AT 199SH 1

31  HOME HAWKINS AT 377US 1 90 1 1 1

32  STEVENS AT 377US 1 75 1 1 1 1 1 60

33  2871 RM AT 377US 175 1 1 1 1 1 130

34  WINSCOTT AT 377US 1 340 2 2 1 1 1 90

35  DR WESTPARK AT 377US 190 1 1 1 1 1 90

36  SPROLES AT 377US 1 90 1 1 1 2 1 1 150

37  ST MERCEDES AT 377US 145 1 1 1 1 1 130

38  192 1 1 1 1 1 75

39  EBFR I-820 AT 377US 1 200 2 1 1 1 1 125

 TOTALPROJECT 5 1,497 16 10 9 9 7 1 1 790 60 14

 QUANTITIES OFSUMMARY

 NO.ITEM 500 502 6001 6010 6010 6010 6010 6027 6027 6062 6062 6062 6062 6062 6062

 CODEDESC. 6001 6001 6001 6002 ## ## 6004 6003 6008 6018 6024 6034 ## ## ##

DESCRIPTION MOBILIZATION

HANDLING

TRAFFIC

SIGNS,AND

BARRICADES,

 SIGN

MESSAGE

CHANGEABLE

PORTABLE

(DIGITAL)

EQUIPMENT

 FIELDCCTV

 CABLEPOE

ETHERNET

CCTV

INJECTOR

 POECCTV

(POLE)

 MOUNTCCTV

(PREPARE)

CONDUIT

(PREPARE)

 BOXGROUND

U(5GHZ)-I-

(SNGL)

 RADIOITS

P(5GHZ)-C-

(SNGL)

 RADIOITS

Z)-I-U

(5GHZ/5GH

(DUAL)

 RADIOITS

POLARITY)

 (DUALANTENNA

 KITPARABOLIC

POLARITY)

 (DUALANTENNA

 KIT PANELFLAT

 VOLT56

INJECTOR,

ENABLE

 POERADIO

SHEET LOCATION LS MO DAY EA LF EA EA LF EA EA EA EA EA EA EA

26  RD HODGKINS AT 199SH 1 90 1 1 30 2

27  AZLE AT 199SH 1 130 1 1 70 2

28  CHARBONNEAU AT 199SH 1 75 1 1 20 1

29  RD CLUB BOAT AT 199SH 1 200 1 1 135 3

30  OFF CUT ROBERTS AT 199SH 1 220 1 1 150 4

31  HOME HAWKINS AT 377US 1 90 1 1 35 1 1 1

32  STEVENS AT 377US 20 1 1 1

33  2871 RM AT 377US 1 175 1 1 120 3 1 1 1

34  WINSCOTT AT 377US 1 105 1 1 190 4 1 1 1 1 1

35  DR WESTPARK AT 377US 1 190 1 1 140 2 1 1 1

36  SPROLES AT 377US 35 2 1 1

37  ST MERCEDES AT 377US 1 145 1 1 90 3 1 1 1

38  140 3 1 1 1

39  EBFR I-820 AT 377US 85 2 1 1 1 1

 TOTALPROJECT 1 3 28 10 1,420 10 10 1,260 33 1 2 8 2 8 6
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N

N.T.S.

LEGEND

LOCATION #

EXISTING OMNI ANTENNA

6

INTERSECTION # INTERSECTION NAME PROPOSED IMPROVEMENTS EXISTING COMMUNICATIONS

1 SH 199 AT FOSTER DRIVE

2 SH 199 AT HODGKINS ROAD CCTV 5.8 GHz ITS RADIO

3 SH 199 AT MERRETT DRIVE

4 SH 199 AT AZLE AVENUE CCTV 5.8 GHz ITS RADIO

5 5.8 GHz ITS RADIO

6

7 CCTV 5.8 GHz ITS RADIO

8

9

10 SH 199 AT PAUL MEADOR ROAD 5.8 GHz ITS RADIO

SH 199 AT BOAT CLUB ROAD 5.8 GHz ITS RADIO

SH 199 AT ROBERTS CUT-OFF ROAD CCTV 5.8 GHz ITS RADIO

SH 199 AT BIWAY STREET 5.8 GHz ITS RADIO

IH 820 SBFR/SH199 5.8 GHz ITS RADIO, OMNI

11

12

13

14

CCTV

PROJECT LAYOUT

SH 199

PROP. CCTV

EXIST. ETHERNET RADIO ANTENNA

SH 199 AT NW CENTRE

N
W
 

L
O

O
P
 
8
2
0

SH 199 AT TELEPHONE ROAD (SW)

SH 199 AT TELEPHONE ROAD (NE)

SH 199 AT CHARBONNEAU ROAD (SW)

SH 199 AT CHARBONNEAU ROAD (NE)

NOTES:

2. ITS RADIOS ARE EXISTING TO REMAIN.

   TXDOT APPROVAL PRIOR TO INSTALLATION OF EQUIPMENT.

1. VERIFY LINE OF SIGHT FOR CCTV INSTALLATIONS AND OBTAIN
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N.T.S.

N

LEGEND

LOCATION #

EXISTING OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA

7

EXIST. CCTV

PROJECT LAYOUT

US 377

INTERSECTION # INTERSECTION NAME PROPOSED IMPROVEMENTS

INTERSTATE 820 LOOP EBFR

BENBROOK FIELD 5.8 GHz ITS RADIO

MERCEDES ST.

SPROLES DR. 5.8 GHz ITS RADIO

5 WESTPARK DR. 5.8 GHz ITS RADIO, CCTV

LAKEWAY DR. / WINSCOTT RD.

RM 2871 (CHAPIN SCHOOL ROAD) 5.8 GHz ITS RADIO, CCTV

STEVENS DR.

HAWKINS HOME BLVD. 5.8 GHz ITS RADIO, CCTV1

2

3

4

6

7

8

9

10 INTERSTATE 820 

EXISTING COMMUNICATION

5.8 GHz ITS RADIO, CCTV

900 MHZ RADIO

900 MHZ RADIO

900 MHZ RADIO

900 MHZ RADIO

900 MHZ RADIO

900 MHZ RADIO

900 MHZ RADIO

PARABOLIC RADIO ANTENNA

PROP. CCTV

PROP. ETHERNET RADIO ANTENNA

   HARDWARE PROVIDED AND MAKE CAMERA OPERATIONAL.

7. EXISTING CCTV AT US 377 AT STEVENS SHALL REMAIN.CONTRACTOR SHALL PROVIDE AND/OR INSTALL ADDITIONAL 

6. ALL EXISTING EQUIPMENT SHALL BE SALVAGED AND REMAIN THE PROPERTY OF TXDOT.

5. CONTRACTOR SHALL REMOVE THE EXISTING 5.8 GHZ RADIO ASSOCIATED EQUIPMENT AT STEVENS DRIVE.

4. CONTRACTOR SHALL REMOVE ALL EXISTING 900 MHZ RADIOS AND ASSOCIATED EQUIPMENT.

3. VERIFY LINE OF SIGHT FOR CCTV INSTALLATIONS AND OBTAIN TXDOT APPROVAL PRIOR TO INSTALLATIONS OF EQUIPMENT.

   OF EQUIPMENT.

2. VERIFY LINE OF SIGHT OF ALL RADIOS AND OBTAIN TXDOT APPROVAL PRIOR TO INSTALLATION

1. PARABOLIC RADIO ANTENNAS ARE TO BE INSTALLED AT US 377 WITH HAWKINS HOME AND WINSCOTT ROAD.

NOTES:

5.8 GHz ITS RADIO

5.8 GHz ITS RADIO,CCTV

5.8 GHz ITS RADIO

5.8 GHz ITS RADIO

2 EA.5.8 GHz ITS RADIO,CCTV
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PLACEMENT

MINOR ROADWAY SIGN

Speed
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SH 199

SH 199

S
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INTERSECTION ROAD APPROACH

ADVANCE WORK ZONE SIGNING FOR

SH 199

R
O

A
D

W
A

Y

M
I

N
O

R

AA
X

X

X

X

SOUTHBOUND SH 199

X X X

NORTHBOUND SH 199
X

A

B

C

D

E

D C B

F

E
A

G20-5T

LEGEND ADVANCE WARNING SIGNS

AA B C

NOTES:

OBEY

WARNING

SIGNS

STATE LAW

STAY ALERT

LATERORTEXTKTAL

ROADWORK

NDE

DOUBLE

FINES

TRAFFIC

WHEN

WORKERS

ARE PRESENT

NEXT X MILES
ROAD KWOR

BEGIN

CTORCONTRA

CITY

EDAD R SS

ENAM

STATE

ROADWORK

NDE

   CONSTRUCTION SITE, OR AS DIRECTED BY THE ENGINEER.

   AT ALL TIMES AND AT ALL ACCESS POINTS TO/FROM THE ACTIVE

   CW20SG-1D AND G20-2 SHALL BE PLACED IN BOTH DIRECTIONS

   HIGHWAYS WHERE MEDIAN WIDTH WILL PERMIT.

3. INSTALL DUPLICATE SIGNS ON THE MEDIAN SIDE OF DIVIDED

   IN PLACE UNTIL PROJECT COMPLETION.

   WITHIN PROJECT LIMITS SHALL REMAIN 

2. ALL ADVANCE TRAFFIC CONTROL DEVICES 

   PROJECT LIMIT STANDARDS BC(2)-14.

   SPACING, SEE BARRICADE AND CONSTRUCTION

1. FOR ADVANCE WARNING SIGN SIZES AND

R20-3T
48"x42"

G20-10T
60"x48"

G20-6T
48"x30"

CW20SG-1D
48"x48"

G20-2
48"x24"

G20-5aP
36"x24"

R20-5T
36"x36"

R20-5aTP
36"x18"

WORK

ZONE

F

G20-2

CWS20SG-1D

D E F
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LEGEND

N.T.S.

N
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N

N.T.S.

PLACEMENT

MINOR ROADWAY SIGN

Speed

Posted

Spacing

Sign

40

45

50

MPH
(APPRX.)

FEET

240

320

55 500

400

60 600

ADVANCED WARNING SIGN

SIGN

PLAN

TRAFFIC CONTROL

US 377

ALSIGN

WORK

ADAHE

ALSIGN

WORK

ADAHE
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G20-5T

LEGEND ADVANCE WARNING SIGNS

AA B C

AA

X
X

X
X

NORTHBOUND US 37
7

X

X

X

X

US 377

A
B C

D E

E

D
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B

A

NOTES:

INTERSECTION ROAD APPROACH

ADVANCE WORK ZONE SIGNING FOR

R
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W
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Y
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OBEY

WARNING

SIGNS

STATE LAW

STAY ALERT

LATERORTEXTKTAL

ROADWORK

NDE

ROADWORK

NDE

DOUBLE

FINES

TRAFFIC

WHEN

WORKERS

ARE PRESENT

NEXT X MILES
ROAD KWOR

BEGIN

CTORCONTRA

CITY

EDAD R SS

ENAM

STATE

US 
37

7

SOUTHBOUND 

   IN PLACE UNTIL PROJECT COMPLETION.

   WITHIN PROJECT LIMITS SHALL REMAIN 

2. ALL ADVANCE TRAFFIC CONTROL DEVICES 

   PROJECT LIMIT STANDARDS BC(2)-14.

   SPACING, SEE BARRICADE AND CONSTRUCTION

1. FOR ADVANCE WARNING SIGN SIZES AND

   CONSTRUCTION SITE, OR AS DIRECTED BY THE ENGINEER.

   AT ALL TIMES AND AT ALL ACCESS POINTS TO/FROM THE ACTIVE

   CW20SG-1D AND G20-2 SHALL BE PLACED IN BOTH DIRECTIONS

   HIGHWAYS WHERE MEDIAN WIDTH WILL PERMIT.

3. INSTALL DUPLICATE SIGNS ON THE MEDIAN SIDE OF DIVIDED

WORK

ZONE

R20-3T

48"x42"

G20-10T

60"x48"

G20-5aP

36"x24"

R20-5T

36"x36"

R20-5aTP

36"x18"

G20-6T

48"x30"

CW20SG-1D

48"x48"

G20-2

48"x24"

F

G20-2

CW20SG-1D

D E F

F
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BARR I CADE AND CONSTRUCT ION (BC) STANDARD SHEETS GENERAL NOTES: 

The Bo,,icode and Construction Stondo,d Sheets (BC sheets) o,e intended 
to show typical examples fo, placement of tempo,o,y t,offic control 
devices, construction pavement markings, and typical wo,k zone signs. 
The information contained in these sheets meet o, exceed the ,equi,ements 
shown in the "Texas Manual on Uniform T,offic Control Devices" (TMUTCD). 

The development and design of the T,offic Control Pion (TCP) is the 
,esponsibi I ity of the Engineer. 

The Cont,acto, may propose changes to the TCP that a,e signed and sealed 
by o I icensed professional engineer fo, approval. The Engineer may develop, 
sign and seal Cont,octo, proposed changes. 

The Cont,octo, is responsible fo, instol I ing and maintaining the t,offic 
control devices as shown in the plans. The Cont,octo, may not move o, change 
the opp,oximote location of any device without the opp,ovol of the Engineer. 

Geometric design of lone shifts and detours should, when possible, meet the 
opp I icoble design c,ite,io contained in manuals such as the Ame,icon 
Association of State Highway and T,onspo,totion Officials (AASHTO), 
"A Po Ii cy on Geomet, i c Design of Hi ghwoys and Streets, " the TxDOT "Roadway 
Design Monuo I " o, eng i nee, i ng judgment. 

When projects abut, the Enginee,(s) may omit the END ROAD WORK, TRAFFIC 
FINES DOUBLE, and othe, advance wo,ning signs if the signing would be 
,edundont and the wo,k o,eos oppeo, continuous to the motorists. If the 
adjacent project is completed fi,st, the Cont,octo, shol I e,ect the 
necessary wo,ning signs as shown on these sheets, the TCP sheets o, as 
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shol I be 
revised to show opp,op,iote wo,k zone distance. 

The Engineer may ,equi,e dupl icote wo,ning signs on the median side of 
divided highways whe,e median width wi I I permit and t,offic volumes 
justify the signing . 

A I I signs sho I I be constructed in occo,donce with the deto i Is found in the 
"Standard Hi ghwoy Sign Designs for Texas, " I otest edition. Sign deto i Is 

not shown in this manual shol I be shown in the plans o, the Engineer shol 
provide o detoi I to the Cont,octo, before the sign is monufoctu,ed. 

The tempo,o,y troff i c cont,o I devices shown in the i I I ust,ot ions of the 
BC sheets o,e examples. As necessary, the Engineer wi I I 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 Detoi I G20-10Tl and the WORK ZONE TRAFFIC FINES DOUBLE
sign with plaque shol I be erected in advance of the CSJ I imits. However,
the TRAFFIC FINES DOUBLE sign wi I I not be ,equi,ed on projects consisting
so I e I y of mob i I e ope,ot ion wo,k, such as st, i ping o, mi I I i ng edge I i ne ,umb I e
strips. The BEGIN ROAD WORK NEXT X MILES, CONTRACTOR and END ROAD WORK signs
shol I be erected at o, neo, the CSJ I imits.

11. Except for devices required by Note 10, traffic control devices should
be in p I ace on I y wh i I e work is actuo I I y in progress or o definite need
exists.

1 2. The Eng i nee, hos the f i no I dee is ion on the I ocot ion of o I I t,off i c cont,o I 
devices. 

1 3. Inoct i ve equipment and wo,k veh i c I es, inc I ud i ng wo,ke,s' p, i vote veh i c I es 
must be po,ked away f,om t,ovel lanes. They should be as close to the 
,ight-of-woy I ine as possible, o, located behind o bo,,ie, o, guo,d,oi I, 
o, as approved by the Engineer. 

WORKER SAFETY APPAREL NOTES: 

1. Wo,ke,s on foot who o,e exposed to t,offic o, to construction equipment
within the ,ight-of-woy shol I weo, high-visibi I ity safety oppo,el meeting
the ,equ i ,ements of I SEA "Ame, icon Not i ono I Stondo,d fo, High-Vis i bi I i ty
Appo,el," o, equivalent revisions, and labeled as ANSI 107-2004 stondo,d
pe,fo,monce fo, Closs 2 o, 3 ,isk exposure. Closs 3 garments should be
considered fo, high t,offic volume wo,k o,eos o, night time wo,k.
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SIGN DETAIL (G20-10Tl 

Only p,e-quol ified products shol I be used. The "Comp I iont Wo,k Zone 
T,offic Control Devices List" (CWZTCD) describes p,e-quol ified products 
and thei, sources and may be found on-I ine at the web odd,ess given 
below o, by contacting: 

Texas Deportment of T,onspo,totion 
Traffic Operations Division - TE 
Phone (512) 416-3118 

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT 

.,,-

20" I 20" I 

11. 7" 2. 8" 1
4

. 6" 3
1. 

5" 1 

I I 
60" 

0. 75" Indent, Block on Ye I I ow; 

0. 75" Indent, Block on O,onge;

C specified I ength;

SHEET 1 OF 12 

. 

http://www.txdot.gov I Texas Department of Transportation 

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD) 
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Operations 

Division 
Standard 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

MATERIAL PRODUCER LIST (MPL) 

(OMS) BARRICADE AND CONSTRUCTION 

GENERAL NOTES 

ROADWAY DESIGN MANUAL - SEE "MANUALS (ONL !NE MANUALS)' 

STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD) 

TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMJTCD) 
FILE: 

TRAFFIC ENGINEERING STANDARD SHEETS ©TxDOT 
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AND REQUIREMENTS 
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ROAD 
WORK 
AHEAD 

G20-2 

TYPICAL LOCATION OF CROSSROAD SIGNS 

END 
ROAD WORK I Opt i ono I 

see Note 
1 and 41 

ROAD WORK 
<? NEXT X MILES 
NEXT X MILES ¢ 

G20-loT 

/ 

mos'"°'" j� � ' l 

______ X __ 
4

��
-

- - -x __________ 
_

CW20 1 D 

� � 
ROAD WORK 

<? NEXT X MILES 
NEXT X MILES ¢ 

\ 
G20-1 aT !Opt i ono I 

see Note 
1 and 41 

G20-2 END 
ROAD WORK 

/\ Moy be mounted on bock of "ROAD WORK AHEAD" ICW20-1DI sign with approval of Engineer. 
L!0,, I See note 2 be I owl 

ROAD 
WORK 
AHEAD 

CW20-1 D 

I. The typical m,n,mum signing on a crossroad approach should be a "ROAD WORK AHEAD" ICW20-1Dlsign and a 
IGZ0-21 "END ROAD WORK" sign, unless noted otherwise in plans. 

2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD ICWZ0-1D1 sign mounted bock to bock 
with the reduced size 36" x 18" "END ROAD WORK" IGZ0-21 sign on low volume crossroads lsee Note 4 under 
"Typ i co I Construction Worn i ng Sign Size and Spoc i ng" I. See the "Standard Hi ghwoy Sign Designs for 
Texas" manual for sign detoi Is. The Engineer may omit the advance warning signs on low volume 
crossroads. The Engineer wi 11 determine whether a rood is low volume. This information shol I be shown 
in the p I ans. 

3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs ore required, these signs wi 11 
be considered port of the mini mum requirements. The Engineer/ Inspector w i I I determine the proper 
I ocot ion and spoc i ng of any sign not shown on the BC sheets, Troff i c Contra I PI on sheets or the Work 
Zone Standard Sheets. 

4. The "ROAD WORK NEXT X MILES" IGZ0-1 oTlsign shol I be required at high volume crossroads to advise 
motorists of the length of construction in either direction from the intersection. The Engineer 
w i I I determine whether a roadway is considered high vo I ume. 

5. Addi ti ono I troff i c contra I devices may be shown e I sewhere in the p I ans for higher vo I ume crossroads. 
6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in 

the p I ans or as determined by the Engineer/ Inspector, sho I I be in p I ace . 

WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS 

ROAD WORK 
NEXT X MILES¢ G20-l bTR 

INTERSECTED 
ROADWAY 

WORK G20-5oP ZONE 
TRAFFIC 

R20-5T FINES 
DOUBLE 

WHEN R20-5□TP WORKERS 

ARE PRESENT 

p 

GZ0-5T 

G20-6T 

p 

T-INTERSECTION

1 Block City 
1000'-1500' Hwy 

80' 
BEGIN min. 

ROAD WORK 
NEXT X MILES 

NAME .,,. 

ADDRESS �CITY 

STATE 

CONTRACTOR 

CSJ LIMITS AT T-INTERSECTION 

ROAD WORK 
G20-lbTL <? NEXT X MILES 

I000'-1500' - Hwy 
1 Block City 

CSJ G20 5oP WORK 
Limit ZONE 

TRAFFIC 
R20-5T FINES 

DOUBLE 

�

WHEN 
R20-5aTP AR1

0

�����NT 

END 
ROAD WORK 

G20-2 

1. The Engineer wi I I determine the types and location of any additional traffic control devices, 
such as o flogger and accompanying signs, or other signs, that should be used when work is 
being performed at o, near on intersection. 

2. If construction c I oses the rood at o T-i nte,sect ion the Contractor sho I I p I ace the "CONTRACTOR 
NAME" IG20-6TI sign behind the Type 3 Barricades fo, the rood closure !see BCl101 olsol. 
The "ROAD WORK NEXT X MILES" left or,ow(G20-1bTU and "ROAD WORK NEXT X MILES" right arrow 
IG20-1bTRI" signs shol I be replaced by the detour signing col led fo, in the plans. 

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS 

BEGIN 

00 G20-9TP * * BEG IN 
WORK 

SPEED ZONE STAY ALERT 
LIMIT TRAFFIC OBEY 

TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
I

'
5

'
6 

SIZE 
SPACING 

Sign Conventiona l  Expressway/ Number Rood Freeway o, Series 

Sign Posted 
Speed Spacing 

"X" 

cw20 4 MPH 
Feet 

IApp,x.) 
CW21 
CW22 48" X 48" 48" X 48" 30 120 

CW23 35 160 

CW25 40 240 

45 320 
CW1 , CW2, 
CW7, CW8, 36" 

X 36" 48" X 48" 

CW9, CW11, 

50 400 

55 500 2 

CW14 60 600 2 

65 700 2 
CW3 , CW4, 
CW5 , CW6, 48" 

X 48" 48" X 48" 70 800 2 

CW8-3, 75 900 2 

CW1 0, CW12 80 1 000 2 

* * 

* For typical sign spacings on divided highways, expressways and freeways, 
see Port 6 of the "Texas Monuo I on Uni form Troff i c Contra I Devices" 
ITMUTCDI typical opp I icotion diagrams or TCP Standard Sheets. 

t, Mini mum di stance from work area to fir st Advance Worn i ng sign nearest the 
work ore□ and/or di stance between each odd it i ono I sign. 

GENERAL NOTES 

I. Spec i a I or I orger size signs may be used as necessary. 

2. Distance between signs should be increased as required to hove 1500 feet 
advance worn i ng. 

3. Di stance between signs shou Id be i ncreosed as required to hove 112 mi I e 
or more advance worn i ng. 

4. 36" x 36" "ROAD WORK AHEAD" ICW20-1Dlsigns may be used on low volume 
crossroads at the discretion of the Engineer. See Note 2 under "Typ i ca I 
Locot ion of Crossroad Signs". 

0,,,a 

* * G20-5T ROAD WORK 
NEXT X MILES CWl -4L xx 

RZO-ST** FINES 

�
WARNING 

DOUBLE SIGNS 5. Only diamond shaped warning sign sizes ore indicated. 
CW20-I D 

WORK 
AREA 

t 3X 

ROAD 
WORK 
AHEAD 

CW20-1 D �CW13-1P Type 3 Borr i code or 
chonne I i zing devices 

NAME 

ADDRESS 

CITY 
STATE 

CWl 3-1 P 
xx 

,eH 

0 o o o 

3X Devices 
Channelizing 

e�ND 
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional ROAD WORK 
"ROAD WORK AHEAD" ICW20-1Dlsigns ore placed in advance of these work areas to remind drivers they ore sti I I G20-2 ** 
within the project I imits. See the opp I icoble TCP sheets for exact location and spacing of signs and 
channelizing devices. 

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS

ROAD 
CLOSED R11-2 

l�ICWl-6 

WORK 
SPACE 

Type 3 
Borr-i code or 
channe I i zing 
devices 

A oo 
�1 4L 

� CW13-1P 

...___ _----'"c:_ Channe I i zing 
Devices 

ROAD 
WORK 
AHEAD 

CW20-1 D 

X 

�,;.*
q 

BEGIN 
* * G20-5T ROAD WORK 

ROAD NEXT X MILES 
WORK NAME 

1/2 Ml LE ADDRESS 

CITY G20-6T STATE 

CW20-1 E ** CONTRACTOR 

�xi 
q 

** G20-5oP 
WORK 
ZONE 

SPEED 
LIMIT TRAFF IC 

** R20-5T FINES 

xx 
DOUBLE 

** RZ0-5oTP WHEN 

WORKERS 

**RZ-1 ARE PRESENT 

X 

Beginning of 
NO-PASSING 
I i ne shou Id 
coordinate 
with sign 
location 

STAY ALERT 

�
TALK OR TEXT LATER 

G20-10T 
** 

X 

* *RZ-1 

X 

SPEED 
RZ-1 LIMIT 

OBEY 
WARN I NG 

SIGNS 
STATE LAW 

R20-3T 
** 

X 

® 

WHEN STATE LAW WORKERS RZO-SoTP* * �RE PRESENT TALK OR TEXT LATER 

® G20 101** 

X X 

RZO 

X 

3T* * 
6. See sign size I isting in "TMUTCD", Sign Appendix or the "Standard Highway 

Sign Designs for T exos" monuo I for comp I ete I i st of ova i I ob I e sign design 
sizes. 

NOTES 

The Contractor shol I determine the opp,op,iate distance 
to be placed on the GZ0-1 series signs and "BEGIN ROAD 
WORK NEXT X MILES" IG20-5T)sign fa, each specific project. 
This di stance sho I I rep I ace the "X" and sho I I be rounded 
to the nearest whole mi le with the approval of the Eng ineer. 
No dee imo Is sho I I be used. 

LEGEND 

f------, Type 3 Bo,,icode 

000 Chonne I i zing Devices 

..a.. Sign 

See Typical Construction 
Warning Sign Size and 

X Spacing chart o, the 
TMUTCD fo, sign 
spacing requirements. 

SHEET 2 OF 12 

• Traffic 
Operations 

I Texas Department of Transportation J:::i:�� 
The "BEGIN WORK ZONE" IG20-9TPI and "END WORK ZONE" IG20-2bTI --------------------�------
sho I I be used as shown on the somp I e I oyout when advance 
signs ore required outside the CSJ Limits. They inform the 
motorist of entering or leaving o port of the work zone 
lying outside the CSJ Limits where traffic fines may double 
if workers ore present. 

BARRICADE AND CONSTRUCTION 

PROJECT LIMIT 
* * Required CSJ Limit signing. See Note 10 on BC 11 I. TRAFFIC 

00 

FINES DOUBLE signs w i I I not be ,equ i ,ed on projects 
consisting solely of mobile operations work. 

Area fa, placement of "ROAD WORK AHEAD" ICWZO-IDlsign 
and other signs o, devices os co I I ed for on the Troff i c 
Contra I PI on. 

FILE: 

©TxDOT 

9-07 

bc-14. dgn 
November 2002 

REVISIONS 

8-14 

BC<2> -1 ,4
ON: TxDOT "' TxDOT OW: TxDOT °" TxDOT 

CONT SECT JOB HIGHWAY 

0902 00 278 VA 

DIST COUNTY SHEET NO. 

;-;;'\ Cont,octo, wi 11 instol I a regulatory speed I imit sign ot 
'\"___/ the end of the work zone. -¢ - G20-2 * * 

c�L-------------------------------------...;....;. __________ ...;��;;.---------------..&-------------------------------+"'l!'i!'""I" ________ ...., ........ _.....,..., .......... _ .... _....,_� 
7-13 FW TARRANT 11 
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS 
Work zone speed I i mi ts sha I I be regu I atory, est ab I i shed in accordance with the "Procedures for Est ab I i sh i ng Speed Zones, ' 

and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits. 

Signing shown for 
one direction only. 

See BC 121 for 
additional advance 

signing. 

�I�I�S 

Reduced 

of work 

speeds 

octlvlty 

in the vicinity 

entlre project" 

should only be posted 

ond not throughout the 
Regulatory work zone speed signs (R2-1) shol I be removed 

or covered during periods when they ore not needed" 

---------- - ----1 f-f--_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -----,----- - - - - - - - - - - ----�sc-_-_- _- _- _- _- _- _- _- _-_-_- _- _- _- _- _- _- _- _- _- _- _- _- _- _- _-_-_-_-_- _-_-_-_-_- _- _- _- _---<
-

--1 

lo lo 

1750' 

SPEED 
LIMIT 

70 RZ-1 

GUIDANCE FOR USE: 

1500' I 

WORK 
ZONE 

SPEED 
LIMIT 

60 

See General 
Note 4 

G20-5aP 

RZ-1 

LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS 

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

Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 
above, should be posted and visible to the motorist when work activity is present. 
Work activity may also be defined as a change in the roadway that requires 
o reduced speed for motorists to safely negotiate the work area, including:

a) rough rood or damaged pavement surface
b) substantial alteration of roadway geometrics (diversions)
c) construction detours
d) grade
e) width
f) other conditions reodi ly apparent to the driver

As long as any of these conditions exist, the work zone speed I imit signs 
should remain in place. 

SHORT TERM WORK ZONE SPEED LIMITS

This type of work zone speed I imit may be included on the design of 
the traffic control plans when workers or equipment ore not behind concrete

barrier, when work activity is within 10 feet of the traveled way or actually 
in the trove I I ed way. 

Short Term Work Zone Speed Limit signs should be posted and visible to the

motorists only when work activity is present. When work activity is not 
present, signs sho I I be removed or covered. 
(See Removing or Covering on BC(4) ) . 

WORK 
ZONE 

SPEED 
LIMIT 

60 

G20-5aP 

RZ-1 

lo 

� 

See General Note 4 
\ 

SPEED 
LIMIT 

70 

GENERAL NOTES 

lo 

1750' - 1500' I 

WORK 
ZONE 

RZ-1 SPEED 
LIMIT CW3-5 
60 

I. Regulatory work zone speed I imits should be used only for sections of construction
projects where speed control is of major importance .

2. Regulatory work zone speed I imit signs shol I be placed on supports at a 7 foot minimum
mounting height.

3. Speed zone signs ore i I I ustroted for one direction of trove I and ore normo I I y posted
for each direction of travel.

4. Frequency of work zone speed I imit signs should be:
40 mph and greater 0. 2 to 2 mi I es
35 mph and less 0. 2 to 1 mi le

5. Regulatory speed I imit signs shol I hove block legend and border on a white reflective
background (See "Reflective Sheeting" on BC(4l).

6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5lsign,
"WORK ZONE" IG20-5oPl plaque and the "SPEED LIMIT" IR2-l lsigns shol I not be paid for
direct I y, but sha I I be considered subsidiary to I tern 502.

7. Turning signs from view, laying signs over or down wi 11 not be al lowed, unless as
otherwise noted under REMOVING OR COVERING" on BC(4).

8. Techniques that may he I p reduce troff i c speeds inc I ude but are not I i mi ted to:
A. Low enforcement.

B. Flogger stationed next to sign.
C. Portable changeable message sign IPCMSl.
D. Low-power (drone) radar transmitter.
E. Speed monitor troi lers or signs.

9. Speeds shown on detoi Is above ore for i I lustrotion only .
Work Zone Speed Limits should only be posted as approved for each project.

10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting al lowoble regulatory construction speed
zone reduction see TxDOT form �1204 in the TxDOT e-form system.

Signing shown for 
one direction only. 

See BCIZI for 
additional advance 

signing. 

CSJ 

(
LIMITS 

_j_ 

0 

See General 
Nate 4 

G20-5aP 

R2-1 

WORK SPEED 
LIMIT 

ZONE G20-5aP 
70 SPEED 

LIMIT 

60 
RZ-1 
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS 

w "'
"O w 
(l) 
C 
0 

min. 

max. 
w 

6' > or 
0 

>-'= greater 

6' 

min. 

i 
7. O' min. 
9. O' max. 

-e 
:J 
u 7. O' 

IT TI r· 

* When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 
Objects sho I I NOT be p I aced under skids as a means of I eve I i ng. 

* * When p I oques ore p I aced on duo I -I eg supports, they shou Id be attached to the upright nearest the trove I I one. 
Supp I emento I p I oques lodv i sory or di stance) shou Id not cover the surface of the parent sign. 

Support 
sho I I not 
protrude 
above sign 

ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports 
w i I I be by bo I ts and nuts 
or screws. Use TxDOT's or 

manufacturer's recommended 

Support 
sho I I not 
protrude 
above sign 

Sign supports sha I I 
extend more than 

l /2 way up the 
bock of the sign 

substrate. 

FRONT ELEVATION 
Wood, metal or 

Fiber Reinforced P lostic 

procedures for attaching sign 
substrates to other types of 

sign supports 

Nai Is shal I NOT 
be a I I owed . 

Each sign 

Splicing embedded perforated square metal tubing in order to extend post 
height w i I I on I y be a I I owed when the sp I ice is mode using four bo I ts, two 

above and two be I ow the spice point. Sp I ice must be I ocated entire I y behind 
the sign substrate, not near the base of the support. Sp I ice insert I engths 

should be at least 5 times nominal post size, centered on the splice and 

SIDE ELEVATION 

Wood 

sha I I be attached 
directly to the sign 

support. Multiple 
signs sha I I not be 

joined or spliced by 
any means. Wood 

supports sha I I not be 
extended or repaired 

by sp I icing or 
other means. 

of at least the same gouge material. 

STOP/SLOW PADDLES 
I. STOP/SLOW paddles ore the primary method to control traffic 

by floggers. The STOP/SLOW paddle size should be 24" x 24" 
as detoi led below. 

2. When used at night, the STOP /SLOW podd I e sho I I be 
retroref I ector i zed. 

3. STOP/SLOW paddles may be attached to a staff with o minimum 
I ength of 6' to the bottom of the sign. 

4. Any I ights incorporated into the STOP or SLOW paddle faces 
shol I only be as specificol ly described in Section 6E.03 
Hand Si gno I i ng Devices in the TMUTCD. 

24" 

24" 

Background - Red 
Legend & Border - White 

l' 
8" C 24" 

� 

-----z4" 
Background - Orange 
Legend & Border - BI ock 

8" B 

3" 

:': 'Is" 

CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS 
WITHIN THE PROJECT LIMITS 

1. Permanent signs ore used to give notice of troff i c I ows or regu I at i ans, co I I 
ottent ion to cond it i ans that ore potent i a I I y hazardous to troff i c operot i ans, 
show route designations, dest i notions, directions, di stances, services, points 
of interest, and other geogroph i co I, recreot i ono I, or cu I turo I i nformot ion. 
Drivers proceeding through a work zone need the some, if not better route 
guidance as normo I I y i nsto I I ed on a roadway without construction. 

2. When permanent regu I otory or worn i ng signs conf I i ct with work zone conditions, 
remove or cover the permanent signs unt i I the permanent sign message matches 
the roadway condition. 

3. When existing permanent signs ore moved and re I ocoted due to construction 
purposes, they shol I be visible to motorists at al I times. 

4. If existing signs ore to be re I ocoted on their orig i no I supports, they sho I I be 
instol led on croshworthy bases as shown on the SMD Standard sheets. The signs 
sho I I meet the required mounting heights shown on the BC Sheets or the SMD 
Standards. This work should be paid for under the appropriate pay item for 
re I ocot i ng existing signs. 

5. If permanent signs ore to be removed and relocated using temporary supports, 
the Contractor sho I I use croshworthy supports as shown on the BC sheets or the 
CWZTCD. The signs sho I I meet the required mounting heights shown on the 
BC Sheets or the SMD Standards during construction. This work shou Id be poi d 
for under the oppropr i ate pay i tern for re I ocot i ng existing signs. 

6. Any sign or troff i c contra I device that is struck or damaged by the Contractor 
or his/her construction equipment sho I I be rep I aced as soon as poss i b I e by the 
Contractor to ensure proper guidance for the motorists. This w i I I be subs id i ory 
to Item 502. 

min. 

GENERAL NOTES FOR WORK ZONE SIGNS 
1. Contractor sho I I i nsto I I and mo into in signs in a stro i ght and p I umb condition and/or as directed by the Engineer. 
Z. Wooden sign posts shol I be pointed white. 
3. Borr i codes sha I I NOT be used as sign supports. 
4. A I I signs sho I I be i nsto I I ed in accordance with the p I ans or as directed by the Engineer. Signs sho I I be used to regu I ate, worn, and 

guide the trove I i ng pub I i c safe I y through the work zone. 
5. The Contractor may furnish either the sign design shown in the p I ans or in the "Standard Hi ghwoy Sign Designs for Texas" I SH SD I. The 

Engineer/Inspector may require the Contractor to furnish other work zone signs that ore shown in the TMUTCD but may hove been omitted 
from the p I ans. Any variation in the p I ans sho I I be documented by written agreement between the Engineer and the Contractor's 
Res pons i b I e Per son. A I I changes must be documented in writing before being imp I emented. This con inc I ude documenting the changes in 
the Inspector's TxDOT diary and having both the Inspector and Contractor initial and dote the agreed upon changes. 

6. The Contractor shol I furnish sign supports I isted in the "Comp I iont Work Zone Traffic Control Device List" ICWZTCDI. The Contractor 
shol I instol I the sign support in accordance with the manufacturer's recommendations. If there is a question regarding instol lotion 
procedures, the Contractor sho I I furnish the Engineer a copy of the manufacturer's i nsto I I at ion recommendot i ans so the Engineer con 
verify the correct procedures ore being fa I I owed. 

7. The Contractor is responsible for instol I ing signs on approved supports and replacing signs with damaged or crocked substrates and/or 
damaged or marred ref I ect i ve sheeting as directed by the Engineer/ Inspector. 

8. I dent if i cot ion markings may be shown on I y on the bock of the sign substrate. The maxi mum height of I etters and/or company I ogos used 
for identification shol I be 1 inch. 

9. The Contractor sho I I rep I ace damaged wood posts. New or damaged wood sign posts sho I I not be sp I iced. 
DURATION OF WORK Cos defined by the ''Texas M anual on Uni form Traffic Control Devices" Port 61 
I. The types of sign supports, sign mounting height, the size of signs, and the type of sign substrates con vary based on the type of 

work being performed. The Engineer is respons i b I e for se I ect i ng the oppropr i ate size sign for the type of work being performed. The 
Contractor is res pons i b I e for ensuring the sign support, sign mounting height and substrate meets manufacturer's recommendot i ans in 
regard to croshworth i ness and duration of work requ i cements. 
a. Long-term stationary - work that occupies a location more than 3 days. 
b. Intermediate-term stationary - work that occupies a location more than one doyl ight period up to 3 days, or nighttime work lasting 

more than one hour. 
c. Short-term stationary - daytime work that occupies a location for more than 1 hour in a single doyl ight period . 
d. Short, durot ion work that occupies a I ocot ion up to 1 hour. 
e. Mobile work that moves continuously or intermittently !stopping for up to approximately 15 minutes. I 

SIGN MOUNTING HEIGHT 

I. The bottom of Long-term/Intermediate-term signs shol I be at least 7 feet, but not more than 9 feet, above the paved surface, except 
as shown for supp I emento I p I oques mounted be I ow other signs. 

2. The bottom of Short-term/Short Duration signs shol I be a minimum of 1 foot above the pavement surface but no more than 2 feet above 
the ground. 

3. Long-term/Intermediate-term Signs may be used in I ieu of Short-term/Short Duration signing. 
4. Short-term/Short Duration signs sho I I be used on I y during day I i ght and sho I I be removed at the end of the workday or ro i sed to 

oppropr i ate Long-term/ Intermediate sign height. 
5. Regu I otory signs sho I I be mounted at I east 7 feet, but not more than 9 feet, above the paved surface regard I ess of work du rot ion. 
SIZE OF SIGNS 
I. The Contractor sho I I furnish the sign sizes shown on BC 121 un I ess otherwise shown in the p I ans or as directed by the Engineer. 
SIGN SUBSTRATES 
1. The Contractor sho I I ensure the sign substrate is i nsto I I ed in accordance with the manufacturer's recommendot i ans for the type of sign 

support that is being used. The CWZTCD I ists each substrate that con be used on the different types and models of sign supports. 
2. "Mesh" type materials ore NOT on approved sign substrate, regardless of the tightness of the weave. 
3. Al I wooden individual sign panels fabricated from 2 or more pieces shol I hove one or more plywood cleat, 1/2" thick by 6" wide, 

fastened to the bock of the sign and extending fu I I y across the sign. The c I eat sho I I be attached to the bock of the sign using wood 
screws that do not penetrate the face of the sign pone I. The screws sho I I be p I aced on both sides of the sp I ice and spaced at 6" 
centers. The Engineer may approve other methods of splicing the sign face. 

REFLECTIVE SHEETING 

I. Al I signs shol I be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300 
for rigid signs or DMS-8310 for rol I-up signs. The web address for OMS specifications is shown on BCIIJ. 

2. White sheeting, meeting the requirements of DMS-8300 Type A, shal I be used for signs with a white background. 
3. Orange sheeting, meeting the requirements of DMS-8300 Type BrL or Type CrL, shol I be used for rigid signs with orange backgrounds. 
SIGN LETTERS 
I. A I I sign I etters and numbers sho I I be c I ear, and open rounded type uppercase o I phobet I etter s as approved by the F edero I Hi ghwoy 

Administration IFHWAJ and as pub I ished in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shol I be of 
first c I ass workmanship in accordance with Deportment Standards and Specif i cot i ans. 

REMOVING OR COVERING 
I. When sign messages may be confusing or do not opp I y, the signs sho I I be removed or comp I ete I y covered. 
2. Long-term stationary or intermediate stationary signs instol led on square metal tubing may be turned away from traffic 90 degrees when 

the sign message is not opp I i cob I e. This technique may not be used for signs i nsto I I ed in the med ion of divided hi ghwoys or near any 
intersections where the sign may be seen from approaching traffic. 

3. Signs i nsto I I ed on wooden skids sho I I not be turned at 90 degree ong I es to the roadway. These signs shou Id be removed or comp I ete I y 
covered when not required. 

4. When signs ore covered, the mater i a I used sho I I be opaque, such as heavy mi I b I ock p I ast i c, or other mater i a Is which w i I I cover the 
entire sign face and maintain their opaque properties under outomobi le head I ights at night, without damaging the sign sheeting. 

5. Bur I op sho I I NOT be used to cover signs. 
6. Duct tape or other odhes i ve mater i a I sho I I NOT be off i xed to o sign face. 
7. Signs and anchor stubs sho I I be removed and ho I es bockf i I I ed upon comp I et ion of work. 
SIGN SUPPORT WEIGHTS 
I. Where sign supports require the use of weights to keep from turning over, 

the use of sandbags with dry, cohesion I ess sand shou Id be used. 
SHEET 4 OF 12 Z. The sondbogs w i I I be tied shut to keep the sand from sp i I I i ng and to 

mo into in a constant weight. 
3. Rock, concrete, iron, steel or other sol id objects shol I not be permitted 

for use as sign support weights. 
4. Sandbags shou Id weigh a mini mum of 35 I bs and a maxi mum of 50 I bs. 

.

I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

5. Sandbags sho I I be mode of a durob I e mater i a I that tears upon veh i cu I or 
i mpoct. Rubber I such as ti re inner tubes I sho I I NOT be used. 

6. Rubber bo I I osts designed for chonne I i zing devices shou Id not be used for 
bo I I ost on port ob I e sign supports. Sign supports designed and manufactured 
with rubber bases may be used when shown on the CWZTCD I i st. 

7. Sandbags sho I I on I y be p I aced a I ong or I aid over the base supports of the 
troff i c contra I device and sho I I not be suspended above ground I eve I or 
hung with rope, wire, chains or other fasteners. Sandbags shol I be placed 
a I ong the I ength of the skids to weigh down the sign support. 

8. Sandbags sho I I NOT be p I aced under the skid and sho I I not be used to I eve I 
sign supports p I aced on s I opes. 

FLAGS ON SIGNS 
1. FI ogs may be used to draw ottent ion to worn i ng signs. When used the f I og 

sho I I be 1 6 inches square or I orger and sho I I be orange or f I uorescent 
red-orange in color. Flogs shol I not be al lowed to cover any portion of 
the sign face. 

BARRICADE AND CONSTRUCTION 

TEMPORARY SIGN NOTES 

BC<'I> -1 'I 
FILE: bc-14.dgn DN: TxDOT "' TxD0T DW: TxDOT c,, TxD0T 

©TxDOT November 2002 CONT SECT JOB HIGHWAY 

REVISIONS 0902 00 278 VA 

9-07 8-14 DIST COUNTY SHEET NO. 

7-13 
FW TARRANT 13 



»c co O•-
u, .,_ L 

Oj,! 
>.c .. 0. CO a, 0 ., La,:, L .C 0+-., lO +-L•-
00 
z ... s >.L ......
.. - CJI O•- C ◄.O•-
·-..0,IJ)-oc:, ·- 0 Cl) .. o.a,OU>L oa, LL IJ) ll. a, OCJI CJICO C E •- "'0 

��'C 
GI !;j L C IJ) 0 
·-., CJIOIJ) C +
...,,__O:J u,cu, oxa, ,c,- L 
,_ .. 
' .o La, GI GIL .C > L +- 110 00 >,u, C 
D+-•-

0 
ii5 C .,_ L GI GI IJ) L 
>OO0 0. CJIL IJ) 

:, ..
-� o.� >.L nco LO.,_ 0 t> LL 
CO a,o ... .c .. ...,,_ 0 
co8o •- X+.C ,_ .. ">.L ""OO 0 " GI C •• G.>'C 0 C::CfJO+LaJ ::JE cn ::I! -GHl)U) • .C•-·.... ,_ .c u t>+-Vl C - •-ti--

c J<O 

:::ii ll. 
N 
"' 

ID C 
--u
N .
-...-

NIO 
aNU 
'a::, 
"' 
_..,. 
' -
..-o 

L,JL,J ,_ ...J ·

30" 

Maximum 
21 sq. ft. of 

/ sign face D

4x4 
wood * 
post 

See BC 14) 
for sign 

height 
requirement 

24" 

n-+-r---------- 1 
40" 36" 

I 

Side 

4x4 
wood 
post 2x6 

',._ 

X 40" 

2x6 

- -

27" 

j 
4x4 

72" blo ck 

_l I 

Top 

SKID MOUNTED WOOD 

Maximum 

12 sq. ft. of 
/ sign face D

4x4 l wood 
post 

* See BC 14 l 
for sign 24" 

height 
requirement 

_L
Front 4x4 b I ock 

Side 

SIGN SUPPORTS 

brace 

2x6 

60" 

2x6 
/ 

4x4 _l block 

======= 

Length of skids may 
be increased for 
additional stabi I ity. 

Top 

3/8" bolts w/nuts 
or 3/8" x 3 1/2" 
lmin. I I ag 
screws 

block 

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

Upright must 
telescope to 
provide 7' height 
above pavement 

36" 

0 

T 
48" 

.,

L

Welds to start on 
·' opposite sides 
: ' going in opposite 
0 0 directions. Minimum 
: : we I d, do not 
: : bock f i I I pudd I e. 

we Id :'. ;::• 

we Id�:: ,." we Id starts here 
starts ' 

weld 

9 sq. ft. or I ess-
10mm extruded 
th i nwa I I p I ast i c 
sign only 

1 3/ 4" X 1 3/ 4" X 11 foot 
12 go post 
IDO NOT SPLICE I 

1 3/4" golv. round 
with 5/16" holes 
or 1 3/4" x 1 3/4" 
square 

48" 

pin at ang I e 
needed to 
match sides I ope 

2. 5' 

0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 00 0 0  

5' 

SINGLE LEG BASE 

Si de View 

-2"x 2"x 
12 go. 
upright 

16 sq. ft. or less of any rigid sign 
substrate Ii sted in section J, 2. d of 
the CWZTCD, except 5/8" p I ywood. 
1 /2" p I ywood is a I I owed. 

I 3/ 4 " X 1 3/ 4 " X 1 29" 
!hole to hole) 12 go. support 

te I escapes into s I eeve 

1 3/4 " x 1 3/4 " x 52" (ho I e 
to ho I el 12 go. square perforated 
tubing diagonal brace 

1 3/4 " x 1 3/4 " x 32" (ho I e 
to ho I el 12 go. square perforated 

N 

tubing cross brace-- - - - - - - -� 

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

0 7/16" 

32' 

0 

N 

48" 
minimum 

IJ 
OPT ION 

!Direct Embedmentl 

34" min. in 
strong soi Is, 
55" min. in 
weak soils. 

Anchor Stub 
11 /4" larger 

than sign 
post I --------s- : 

OPTION 2 
!Anchor Stubl 

18" 
Optional 

/4,;, reinforcing 

s I eeve 
11 /2" I arger strong soi Is, 

than sign 55" min. in 
post I X 18" weak soi Is. 

/
Anchor Stub 
11 /4" I arger 

than sign 
post) 

OPTION 3 
!Anchor Stub and Reinforcing Sleeve)) 

PERFORATED SQUARE METAL TUBING 

GROUND MOUNTED SIGN SUPPORTS 

See 
for 

Sign 
Post 

the CWZTCD 
embedment. 

Base 
Post 

WING CHANNEL 

Lap-sp Ii ce/base 
bo I ted anchor 

Refer to the CWZTCD and the manufacturer's instal lotion procedure for each type sign support. 
The maximum sign square footage shal I adhere to the manufacturer's recommendation . 

Two post i nsta I I at i ans can be used for I arger signs. 

4" S> 

6" 

1 I /2" 
Di a. (typl 

-, 
WEDGE ANCHORS 

Both stee I and p I ast i c Wedge Anchor Systems as shown 
on the SMD Standard Sheets may be used as temporary 
sign supports for signs up to 1 O square feet of sign 
face. They may be set in concrete or in sturdy soi Is 
if approved by the Engineer. I See web address for 
"Traffic Engineering Standard Sheets" on BC 11 l I. 

0 3/8" x 3" gr. 5 bolt 
12 per support) joining 

sign panel and supports 

I 8" 

0 EJ OTHER DESIGNS 

� 
co 

10 

Nominal Number 
Post of 
Size Posts 

4 X 4 1 
4 X 4 2 
4 X 6 I 

4 X 6 2 

Maximum 

Sq. feet of 
Sign Face 

12 
21 
21 
36 

Direction 

of Traffic 

Minimum 
Soi I 

Embedment 

36" 
36" 
36" 
36" 

Ori I I ed 
Ho I e Isl 

Required 

NO 
NO 
YES 
YES 

WOOD POST SYSTEM FOR GROUND 

MOUNTED SIGN SUPPORTS 

1 3/4 xl3/4 "x 129" 
!hole to holel 

1 2 go. square 
perforated 
tubing upright-- - -�, 

2" X 2" X 59" 
(hole to holel 
12 go. perforated 
tubing skid 

60" 

03/8 "X3"gr. 
5 bo It 

N 
" 

co 

Completely welded 
around tubing 

2"x 2"x 8" 
!hole to holel 
I 2 go. square 
perforated 
tubing s I eeve 
we I ded to skid 

MORE DETAILS OF APPROVED LONG/INTERMEDIATE 

AND SHORT TERM SUPPORTS CAN BE FOUND ON THE 

CWZTCD LIST. SEE BC 11 I FOR WEBSITE LOCATION. 

GENERAL NOTES 

1. Na i Is may be used in the assemb I y of wooden sign 
supports, but 3/8" bolts with nuts or 3/8" x 3 1/2" 
lag screws must be used on every joint for final 
connection. 

2. No more than 2 sign posts sha I I be p I aced with in a 
7 ft. c ire I e, except for specific mater i a Is noted on the 
CWZTCD Li st. 

3. When project is completed, al I sign supports and 
foundations sha I I be removed from the project site. 
This wi 11 be considered subsidiary to Item 502. 

D See BCl41 for definition of "Work Duration." 

* Wood sign posts MUST be one piece. Splicing wi 11 
NOT be a I I owed. Posts sha I I be painted white. 

D See the CWZTCD for the type of sign substrate 
that can be used for each approved sign support. 

SHEET 5 OF 12 
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WHEN NOT IN USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS 

I 
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC 

PORTABLE CHANGEABLE MESSAGE SIGNS 
I. The Engineer/Inspector shol I approve al I messages used on portable 

chongeob I e message signs IPCMSI. 
2. Messages on PCMS shou Id canto in no more than 8 words lobout four to 

eight characters per word), not including simple words such OS "TO," 
"FOR," "AT," etc, 

3. Messages shou Id consist of o sing I e phase, or two phases that 
alternate. Three-phase messages ore not al lowed. Each phase of the 
message shou Id convey o sing I e thought, and must be understood by 
itself. 

4. Use the word "EXIT" to refer to on exit romp on o freeway; ; . e. i 
"EXIT CLOSED." Do not use the term "RAMP. " 

5. A I ways use the route or i nterstote designation I I H, US, SH, FMI 
along with the number when referring to o roadway. 

6. When in use the bottom of o stat i onory PCMS message pone I shou I d be 
o minimum 7 feet above the roadway, where possible. 

7. The message term "WEEKEND" shou Id be used on I y if the work is to 
start on Saturday morning and end by Sunday evening at midnight, 
Actual days and hours of work should be displayed on the PCMS if work 
is to begin on Fri day evening and/or continue into Monday morning. 

8, The Engineer/ Inspector may se I ect one of two opt i ans which ore ova i I -
able for displaying o two-phase message on o PCMS. Each phase may be 
di sp I oyed for either four seconds each or for three seconds each. 

9. Do not "f I ash" messages or words inc I uded in o message. The message 
shou Id be steady burn or continuous wh i I e di sp I oyed. 

10. Do not present redundant inf ormot ion on o two-phase message; i, e, , 
keeping two I i nes of the message the some and changing the third I i ne. 

11. Do not use the word "Danger" in message. 
12. Do not display the message "LANES SHIFT LEFT" or "LANES SHIFT RIGHT" 

on o PCMS, Drivers do not understand the message. 
13, Do not di sp I oy messages that scro I I hor i zonta I I y or vert i ca I I y across 

the face of the sign. 
14, The fol lowing table I ists abbreviated words and two-word phrases that 

ore accept ob I e for use on a PCMS. Both words in a phrase must be 
di sp I ayed together. Words or phrases not on this I i st shou Id not be 
abbrev i oted, un I ess shown in the TMUTCD, 

15, PCMS character height shou Id be at I east I 8 inches for trailer mounted 
uni ts. They should be visible from at least 1/2 1.51 mi le and the text 
should be legible from at least 600 feet at night and 800 feet in 
day Ii ght. Truck mounted units must have o character height of 10 inches 
and must be I eg i b I e from at I east 400 feet, 

16. Each I i ne of text shou Id be centered on the message board rather than 
left or right justified. 

I 7. If disabled, the PCMS should default to an i I legible display that wi 11 
not o I arm motorists and w i I I on I y be used to o I ert workers that the 
PCMS has mo I functioned, A pattern such as o series of hor i zonta I so I id 
bars is appropriate. 

WORD OR PHRASE ABBREV I AT ION WORD OR PHRASE ABBREVIATION 

Access Rood ACCS RD Major MAJ 
A I ternate ALT Miles Ml 
Avenue AVE Miles Per Hour MPH 
Best Route BEST RTE Minor MNR 
Bou I evard BL VD Monday MON 
Br i doe BROG Normal NORM 
Cannot CANT North N 
Center CTR Northbound I route I N 
Construction CONST AHO Pork i ng PKING 
Ahead Rood RD 
CROSSING XING Right Lane RT LN 
Detour Route DETOUR RTE Saturday SAT 
Do Not DONT Service Rood SERV RD 
East E Shau Ider SHLDR 
Eastbound I route I E SI i ppery SLIP 
Emeraency EMER South s 
Emergency Vehicle EMER VEH Southbound I route I s 
Entrance, Enter ENT Speed SPD 
Express Lone EXP LN Street ST 
Expressway EXPWY Sunday SUN 
XXXX Feet XXXX FT Telephone PHONE 
Fog Ahead FOG AHO Temporary TEMP 
Freeway FRWY FWY Thursday THURS 
Freeway BI ocked FWY BLKD To Downtown TO DWNTN 
Friday FR I Traffic TRAF 
Hazardous Driving HAZ DRIVING Trove I ers TRVLRS 
Hazardous Mater i a I HAZMAT Tuesday TUES 
Hi ah-Occupancy HOV Time Minutes T !ME MIN 
Vehicle 
Hi ghwoy HWY Upper Leve I UPR LEVEL 

Vehicles Isl VEH, VEHS 
Hour Isl HR, HRS Warning WARN 
Information INFO Wednesday WED 
It Is ITS Weight Limit WT LIMIT 
Junction JCT West w 
Left LFT Westbound lroutel W 
Left Lane LFT LN Wet Pavement WET PVMT 
Lane Closed LN CLOSED Wi I I Not WONT Lower Leve I LWR LEVEL 
Mai ntenonce MAINT 

Roadway 
designation# IH number, us number, SH-number, FM-number 

RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES 
(The Engineer may approve other messages not specif i co I I y covered here,) 

Phose 1 Condition Lists Phose 2: Possible Component Lists 

Action to Toke/Effect on Travel Location Worn i ng ** Advance 
Rood/Lone/Romp Closure List Other Condition List List List Notice List List 

I 

FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI 
CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM xxxx LIMIT xx AM-
X MILE CLOSED xxxx FT RIGHT xx MPH X PM 

ROAD SHOULDER FLAGG ER LANE DETOUR USE BEFORE MAXIMUM APR XX-
CLOSED CLOSED xxxx FT NARROWS NEXT xxxxx RAILROAD SPEED xx 

AT SH XXX XXX FT xxxx FT X EXITS RD EXIT CROSS I NG xx MPH X PM-X AM 

ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS 
CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY 
FM xxxx XXX FT xxxx FT xx MILE NORTH MILES xx MPH 

RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS 
LANES LANES TRAFFIC TRAFFIC us XXX I-XX E us XXX SPEED MAY xx

CLOSED OPEN xxxx FT XXX FT SOUTH TO I-XX N EXIT xx MPH 

CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH xxxxxxx RIGHT MAY X-X 
LANE LANE GRAVEL LANES USE FOR TO LANE xx PM -

CLOSED CLOSURES xxxx FT xxxx FT us XXX N TRUCKS xxxxxxx EXIT xx AM 

NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT us XXX USE NEXT 
LANE EXIT X MILE ROAD FOR DELAYS TO CAUTION FRI-SUN 

CLOSURES CLOSED xxxx FT TRUCKS FM xxxx

VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE xx AM 
LANES CLOSED PAST NEXT DELAYS TO SAFELY TO 

CLOSED X MILE SH xxxx FRI-SUN STOP xx PM 

EXIT RIGHT LN BUMP us XXX REDUCE END DRIVE NEXT 
CLOSED TO BE xxxx FT EXIT SPEED SHOULDER WITH TUE 

CLOSED X MILES XXX FT USE CARE AUG xx

MALL X LANES TRAFFIC LANES USE WATCH TONIGHT 
DRIVEWAY CLOSED SIGNAL SHIFT * OTHER FOR xx PM-

CLOSED TUE - FRI xxxx FT ROUTES WORKERS xx AM 

xxxxxxxx STAY 
BLVD * LANES SHIFT in Phase I must be used with STAY IN LANE in IN * 

**See Application Guide I ines Note 6. Phase 2. 
CLOSED LANE 

APPLICATION GUIDELINES WORDING ALTERNATIVES 

I. On I y I or 2 phases ore to be used on o PCMS, I. The words RIGHT, LEFT and ALL can be interchanged as appropriate. 
2. The 1st phase lor both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged os 

"Rood/Lone/Romp Closure List" and the "Other Condition List' appropriate, 
3. A 2nd phase con be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbrev i ot i ans E, W, N and SI con 

on Trove I, Locot ion, Genera I Worn i ng, or Advance Notice be i nterchonged as oppropr i ate. 
Phase Lists". 4. Highway names and numbers rep I aced as appropriate, 

4, A Locot ion Phase is necessary on I y if a di stance or I ocat ion 5. ROAD, HIGHWAY and FREEWAY can be interchanged as needed, 
is not included in the first phase selected. 6. AHEAD may be used instead of di stances if necessary, 

5, If two PCMS ore used in sequence, they must be separated by 7. FT and Ml, MILE and MILES interchanged as appropriate. 
o minimum of 1000 ft. Each PCMS shal I be I imited to two phases, 8. AT, BEFORE and PAST interchanged as needed. 
and shou Id be under standab I e by themse Ives. 9. Distances or AHEAD can be el iminoted from the message if a 

6. For advance notice, when the current date is within seven days I ocot ion phase is used, 
of the actual work date, calendar days should be replaced with 
days of the week. Advance notification shou Id typ i ca I I y be for 
no more than one week prior to the work, 

SHEET 6 OF 12 

*" 
Traffic 

PCMS SIGNS WITHIN THE R, 0. W. SHALL BE BEHIND GUARDRAIL OR Operations 

I Texas Department of Transportation 
Division 

CONCRETE BARR I ER OR SHALL HAVE A MINIMUM OF FOUR (4) Standard 

PLASTIC DRUMS PLACED PERPEND I CUL AR TO TRAFFIC ON THE 
UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRE CT ION 

OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION 
SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT, PORTABLE CHANGEABLE 

FULL MATRIX PCMS SIGNS MESSAGE SIGN <PCMS> 
I. When Ful I Matrix PCMS signs are used, the character height and legibi I ity/visibi I ity requirements sha I I be maintained as Ii sted in Note 15 under "PORTABLE 

CHANGEABLE MESSAGE SIGNS" above, 
BC<6>-1"4 2, When symbo I signs, such as the "F I ogger Symbo I " I CW20-7 I are represented graph i ca I I y on the Ful I Matrix PCMS sign and, with the approvo I of the Engineer, it 

shol I maintain the legibi I ity/visibi I ity requirement I isted above, FILE: bc-14. dgn oN, TxDOT I c,.JxDOT I ow, TxDOT I°" TxDOT 
3, When symbo I signs are represented graph i ca I I y on the Fu I I Matrix PCMS, they sho I I on I y supp I ement the use of the static sign represented, and sha I I not substitute ©TxDOT November 2002 CONT SECTI JOB HIGHWAY 

for, or replace that sign, REVISIONS 0902 001 278 VA 
4, A ful I matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibi I ity, f I ash rate and dimming requirements on BCl7I, for the 9-07 8-14 DIST COUNTY 

I 
SHEET NO. 

some size arrow. 7-13 FW TARRANT I 15 
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I. Barrier Reflectors shol I be pre-qua I ified, and conform to the color and 
reflectivity requirements of DMS-8600. A I ist of prequol ified Barrier 
Ref I ectors con be found at the Mater i a I Producer Li st web address 

Barri er Ref I ector on 
16" tall plo

\ 

bracket
� shown on BC (1 l. 

Z. Co I or of Barri er Ref I ectors sha I I be as specified in the TMUTCD. The 
cost of the reflectors shal I be considered subsidiary to Item 512. 

CONCRETE TRAFFIC BARRIER (CTB) 

Barrier 
Ref I ectors 

See D & OM (VIA) 

Max. spacing of barrier 
reflectors is 20 feet. 
Attach the de I ineators as per 
manufacturer's recommendations. 

LOW PROFILE CONCRETE BARRIER (LPCB) 

3. Where troff i c is on one side of the CTB, two ( 2 l Barri er Ref I ector s 
sho I I be mounted in approx i mote I y the midsection of each section of CTB. 
An a I ternote mounting I ocot ion is uni form I y spaced at one end of each 
CTB. This wi 11 al low for attachment of a barrier grapple without 
domag i ng the ref I ector. The Barri er Ref I ector mounted on the side of 
the CTB sho I I be I ocoted direct I y be I ow the ref I ector mounted an top of 
the borr i er, as shown in the deto i I above. 

4. Where CTB separates two-way troff i c, three barrier ref I ectors sha I I be 
mounted on each section of CTB. The ref I ector unit on top sho I I hove 

3 Borr i er Ref I ectors 
as per manufacturer's 
recommendot i ans. 

two yellow reflective faces IBi-Directionollwhi le the reflectors on each 
side of the barrier sha I I have one ye I I ow ref I ect i ve face, as shown in 
the deto i I above. 

DELINEATION OF END TREATMENTS

5. When CTB separates traffic traveling in the some direction, no barrier 
reflectors wi 11 be required on top of the CTB. 

END TREATMENTS FOR 

CTB' S USED 
6. Barrier Reflector units shal I be yellow or white in color to match 

the edge I i ne being supp I emented. 
7. Maximum spacing of Barrier Reflectors is forty (40) feet. 

IN WORK ZONES 8. Pavement markers or temporary f I ex i b I e-ref I ect i ve roadway marker tabs 
sho I I NOT be used as CTB de I i neat ion. End treatments used on CTB' s in work 

zones sho I I meet crashworthy standards 
as defined in the Nati ono I Cooperative 
Hi ghwoy Research Report 350. Refer to 
the CWZTCD Li st for approved end 
treatments and manufacturers. 

9. Attachment of Barrier Reflectors to CTB shol I be per manufacturer's 
recommendot ions. 

1 0. Missing or damaged Borr i er Ref I ector s sho I I be rep I aced as directed 
by the Engineer. 

11. Sing I e s I ope borr i ers sho I I be de I i neoted as shown on the above deto i I. 

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS 

© 

I
1, 0 

I 
0

L 

1 
Type C Warning Light or 

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

0 

Warning reflector may be round 
or square.Must have o yellow 

reflective surface area of at least 
30 square inches 

WARNING LIGHTS 

I. 
2. 

3. 

4. 

5. 
6. 

7. 

8. 

Warning I ights shal I meet the requirements of the TMUTCD. 
Warning I i ghts sha I I NOT be i nsto I I ed on borr i codes. 
Type A-Low Intensity FI ashing Worn i ng Lights ore common I y used with drums. They ore intended to worn of or mark a potent i a I I y hazardous 
area. Their use shol I be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shol I 
not be used with signs manufactured with Type B

rL 
or CFL Sheeting meeting the requirements of Departmental Material Specification DMS-8300. 

Type-C and Type D 360 degree Steady Burn Lights are intended ta be used in a series far delineation to supplement other traffic control 
devices. Their use shal I be as indicated on this sheet and/or other sheets of the plans by the designation "SB". 
The Engineer/Inspector or the plans shol I specify the location and type of warning I ights to be installed on the traffic control devices. 
When required by the Engineer, the Contractor shal I furnish a copy of the warning I ights certification. The warning I ight manufacturer wi 11 
certify the warning I ights meet the requirements of the latest !TE Purchase Specifications for Flashing and Steady-Burn Warning Lights. 
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. 
The location of warning I ights and warning reflectors on drums shol I be as shown elsewhere in the plans. 

WARNING LIGHTS MOUNTED ON PLASTIC DRUMS 

I. Type A flashing warning I ights ore intended to warn drivers that they ore approaching or are in a potentially hazardous area. 
2. Type A random flashing warning I ights ore not intended for delineation and shol I not be used in a series. 
3. A series of sequential flashing warning I ights placed on channelizing devices to form a merging taper may be used for del ineotion. If used, 

the successive flashing of the sequential warning I ights should occur from the beginning of the taper to the end of the merging toper in 
order to identify the desired vehicle path. The rote of flashing for each I ight shal I be 65 flashes per minute, plus or minus 10 flashes. 

4. Type C and D steady-burn warning I ights ore intended to be used in a series to del ineote the edge of the travel lane on detours, on lone 
changes, on lane closures, and on other similar conditions. 

5. Type A, Type C and Type D warning I i ghts sho I I be i nsto I I ed at I ocat i ans as deto i I ed on other sheets in the p I ans. 
6. Warning I i ghts sha I I not be i nsta I I ed on a drum that has a sign, chevron or vert i ca I pane I. 
7. The maximum spacing for warning I ights on drums should be identical to the channelizing device spacing. 

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

1. A warning ref I ector or approved substitute may be mounted on o p I ast i c drum as o substitute for a Type C, steady burn worn i ng I i ght at the 
discretion of the Contractor un I ess otherwise noted in the p I ans. 

2. The warning reflector shol I be yellow in color and shol I be manufactured using o sign substrate approved for use with plastic drums I isted 
on the CWZTCD. 

3. The warning reflector shol I hove a minimum retroreflective surface area (one-side) of 30 square inches. 
4. Round ref I ectors sho I I be fu I I y ref I ector i zed, inc I ud i ng the area where attached to the drum. 
5. Square substrates must hove a mini mum of 30 square inches of ref I ector i zed sheeting. They do not hove to be ref I ector i zed where it 

attaches to the drum. 
6. The side of the worn i ng ref I ector foe i ng approaching troff i c sho I I have sheeting meeting the co I or and retroref I ect iv i ty requirements for 

OMS 8300-Type B or Type C. 
7. When used near two-way troff i c, both sides of the warning ref I ector sho I I be ref I ector i zed. 
8. The warning ref I ector shou Id be mounted on the side of the hand I e nearest approaching troff i c. 
9. The maxi mum spoc i ng for warning ref I ectors shou Id be i dent i ca I to the channe I i zing device spoc i ng requirements. 

TYPE 

Ar row Boa r ds ma y be located behin d c hannelizing devices in place for a shoulder 
taper or merging taper, ot herwise they shal I be del ineated with four (4) channelizing 
devices placed perpendicular to traffic on the upstream side of traffic. 

1. The FI ashing Arrow Board shou Id be used for a I I I one c I osures on mu It i -I one roadways, or s I ow 
moving mo i ntenonce or construction activities on the trove I I ones . 

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

3. The Engineer/ Inspector sho I I choose a I I appropriate signs, barr i codes and/or other troff i c 
control devices that should be used in conjunction with the Flashing Arrow Boord. 

4. The Flashing Arrow Board should be able to display the fol lowing symbols: 

I<:• 
• • OR 

<:• • • 

4 CORNER CAUTION ALTERNATING DIAMOND CAUTION 

• • • 

• • • 

• • • • • • • • • • • • • • 

• • • 

• • • 

DOUBLE ARROW LEFT & RIGHT 

• 

• 

• 

• 

• 

• • 

• • 

• • 

• • 

• • 

• • • 

• • 

• • 

• • 

• • • 

CHEVRON ARROW 
LEFT & RIGHT 

• 

• 

• 

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

6. The straight I i ne cout ion di sp I ay is NOT ALLOWED . 
7. The FI ashing Arrow Board sho I I be copab I e of mini mum 50 percent dimming from roted I amp vo I toge. 

The flashing rate of the lamps shal I not be less than 25 nor more than 40 flashes per minute . 
8. Mini mum I amp "on time" sho I I be approx i mote I y 50 percent for the f I ashing arrow and equo I 

i ntervo Is of 25 percent for each sequent i a I phase of the f I ashing chevron. 
9. The sequent i a I arrow di sp I oy is NOT ALLOWED . 
1 0. The f I ashing arrow di sp I oy is the TxDOT standard; however, the sequent i a I Chevron 

di sp I oy may be used during day I i ght ope rot i ans. 
11. The Flashing Arrow Board shol I be mounted on a vehicle, troi ler or other suitable support. 
12. A Flashing Arrow Boord SHALL NOT BE USED to laterol ly shift traffic. 
13. A ful I matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibi I ity, 

f I ash rote and dimming requirements on this sheet for the same size arrow. 
14. Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway 

to bottom of pone I.

REQUIREMENTS 

MINIMUM MIN I MUM NUMBER MINIMUM 

SIZE OF PANEL LAMPS VISIBILITY A TT ENT ION WHEN NOT IN USE, REMOVE 

B 30 X 60 I 3 
C 48 X 96 15 

DI STANCE 
3/4 mi le 

I mi le 

FI ashing Arrow Boards 
sha I I be equipped with 
automatic dimming devices. 

THE ARROW BOARD FROM THE 
RIGHT-OF-WAY OR PLACE THE 
ARROW BOARD BEHIND CONCRETE 
TRAFFIC BARRIER OR GUARDRAIL. 

FLASHING ARROW BOARDS 

TRUCK-MOUNTED ATTENUATORS 

1. Truck-mounted attenuators (TMAl used on TxDOT foci I ities 
must meet the requirements out I ined in the Notional 
Cooperot i ve Highway Research Report No. 350 (NCHRP 350) 
or the Manual for Assessing Safety Hardware (MASH). 

2. Refer to the CWZTCD for the requ i cements of Leve I 2 or 
Leve I 3 TMAs. 

3. Refer to the CWZTCD for a I i st of approved TMAs. 
4. TMAs are required on freeways un I ess otherwise noted 

in the plans. 
5. A TMA shou Id be used anytime that it con be positioned 

30 to 100 feet in advance of the area of crew exposure 
without adverse I y affecting the work performance. 

6. The on I y reason o TMA shou Id not be required is when a 
area is spread down the roadway and the work crew is on 
extended di st once from the TMA. 

work 

BARRICADE AND CONSTRUCTION 

ARROW 

WARNING 

FILE: bc-11.dgn 

PANEL
1

LIGHTS 

REFLECTORS
1 

& ATTENUATOR 

BC(7l-14 
DN: TxDOT "' TxDOT DW: TxDOT c,, TxDOT 
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GENERAL NOTES

I. For I ong term stationary work zones on freeways, drums sho I I be used as 
the primary chonne I i zing device. 

2. For intermediate term stat i onory work zones on freeways, drums shou Id be 
used as the pr i mory chonne I i zing device but may be rep I aced in tangent 
sections by vertical panels, or 42" two-piece cones. In tangent sections 
one-piece cones may be used with the opprovo I of the Engineer but on I y 
if personne I ore present on the project at a I I ti mes to mo into in the 
cones in proper pas it ion and I ocot ion. 

3. For short term stat i onory work zones on freeways, drums ore the preferred 
chonnel izing device but moy be reploced in tapers, transitions and tangent 
sections by vertical panels, two-piece cones or one-piece cones as 
approved by the Engineer. 

4. Drums and a I I re I oted i terns sho I I comp I y with the requirements of the 
current version of the "Texas Manua I on Uni form Troff i c Contro I Devices" 
ITMUTCDI and the "Comp I iont Work Zone Traffic Control Devices List" 
ICWZTCDI. 

5. Drums, bases, and re I oted mater i a Is sho I I exhibit good workmanship and 
shol I be free from objectionable marks or defects that would adversely 
affect their appearance or serviceabi I ity. 

6. The Contractor shol I hove a maximum of 24 hours to replace any plastic 
drums identified for rep I ocement by the Engineer/ Inspector. The rep I ace

ment device must be an approved device. 

GENERAL DESIGN REQUIREMENTS 

Pre-qua I ified plastic drums shal I meet the fol lowing requirements: 

I. PI ast i c drums sha I I be a two-piece design; the "body" of the drum sho I I 
be the top portion and the "base" sha I I be the bottom. 

2. The body and base sha I I I ock together in such a manner that the body 
separates from the base when impacted by a veh i c I e trove I i ng at a speed 
of 20 MPH or greater but prevents ace i dent a I separation due to normo I 
hand I i ng and/or air turbu I ence created by poss i ng veh i c I es. 

3. PI ast i c drums sha I I be constructed of I i ghtwe i ght f I ex i b I e, and 
deformab I e mater i a Is. The Contractor sha I I NOT use meta I drums or 
sing I e piece p I ost i c drums as channe I i zat ion devices or sign supports. 

4. Drums sha I I present a prof i I e that is a mini mum of 1 8 inches in width 
at the 36 inch height when viewed from any direction. The height of 
drum unit lbody installed on base) shal I be a minimum of 36 inches and 
a maxi mum of 4 2 inches. 

5. The top of the drum sho I I have a bu i It-in hand I e for easy pickup and 
sha I I be designed to drain water and not co I I ect debris. The hand I e 
shal I have a minimum of two widely spaced 9/16 inch diameter holes to 
a I I ow attachment of a warning I i ght, warning ref I ector unit or approved 
comp I i ant sign. 

6. The exterior of the drum body sha I I have a mini mum of four a I tern at i ng 
orange and white retroref I ect i ve c i rcumferent i a I stripes not I ess than 
4 inches nor greater than 8 inches in width. Any non-reflectorized 
space between any two adj ocent stripes sho I I not exceed 2 inches in 
width. 

7. Bases sha I I hove a maxi mum width of 36 inches, a maxi mum height of 
inches, and a mini mum of two foot ho Ids of sufficient size to a I I ow base 
to be he Id down wh i I e seporat i ng the drum body from the base. 

8. PI ast i c drums sha I I be constructed of u I tra-v i o I et stob i I i zed, oronge, 
high-density polyethylene (HOPE) or other opproved materiol. 

9. Drum body shal I have a maximum unbal lasted weight of 11 lbs. 
I 0. Drum and base sho I I be marked with manufacturer's name and mode I number. 

RETROREFLECTIVE SHEETING 

1. The stripes used on drums sha I I be constructed of sheeting meeting the 
color and retroreflectivlty requirements of Departmental Materials 
Specification DMS-8300, ''Sign Face Materials.'' Type A reflective 
sheeting shal I be supplied unless otherwise specified in the plans. 

2" The sheeting shal I be suitable for use on and shal I adhere to the drum 
surface such that, upon vehicular impact, the sheeting shal I remain 
adhered in-place and exhibit no delaminating, cracking, or loss of 
retroreflectivity other than that loss due to abrasion of the sheeting 
surface. 

BALLAST 

1 . Unba I I osted bases sha I I be I arge enough to ho Id up to 50 I bs. of sand. 

2. 

3. 

4. 

5. 

6. 
7. 

This base, when fi I led with the bol last material, should weigh between 
35 lbs lminimuml and 50 lbs lmaximuml. The ballast may be sand in one 
to three sandbags separate from the base, sand in a sand-f i I I ed p I ost i c 
base, or other ba I I ost i ng devices as approved by the Engineer. Stocking 
of sandbags wi I I be a I I owed, however height of sandbags above pavement 
surface may not exceed 12 inches. 
Bases with bui It-in bal lost shol I weigh between 40 lbs. and 50 lbs. 
Bui It-in bol last can be constructed of an integral crumb rubber base or 
a so I id rubber base. 
Recyc I ed truck ti re s i dewa I Is may be used for bo I I ast on drums approved 
for this type of ba I I ast on the CWZTCD I i st. 
The ballast shal I not be heavy objects, water, or any material that 
wou Id become hazardous to motorists, pedestrians, or workers when the 
drum is struck by a veh i c I e. 
When used in regions suscept i b I e to freezing, drums sha I I have dro i nage 
ho I es in the bottoms so that water w i I I not co I I ect and freeze becoming 
a hazard when struck by a veh i c I e. 
Bo I I ost sha I I not be p I aced on top of drums. 
Adhesives may be used to secure base of drums to pavement. 

Hand I e 

of water or 
debris 

18" min 

4" max 

4" min 
8" 

C X 

E /2 

2" max 
ltyp. I 

6----.---t--------,=-----
E 

0 

9/16" dia. ltypl 
for mounting 
signs and 
warning I ights 

Each drum sha I I have 
a minimum of 2 orange 
and 2 white stripes 
using Type A retro
reflective sheeting 
with the top stripe 
being orange. 

Taper to a I I ow 
for stacking a 
minimum of 5 
drums 

-�--- Base 136" 
f-------------------1 

dia. maxi 

CWI -6L 
24" 

DIRECTION INDICATOR BARRICADE 

1. The Direction Indicator Barricade may be used in tapers, 
transitions, and other areas where specific directional 
guidance to drivers is necessary. 

2. If used, the Direction Indicator Barricade should be used 
in series to direct the driver through the transition and into 
the intended trove I I one. 

3. The Direction Indicator Barricade shal I consist of One-Direction 
Large Arrow (CW1-6) sign in the size shown with a block arrow 
on a background of Type BFLor Type CFLOrange retroreflective sheeting 
above a rai I with Type A retroreflective sheeting in alternating 4 '' 
white and orange stripes sloping downward at an angle of 
45 degrees in the direction road users are to pass. Sheeting types 
sha I I be os per OMS 8300. 

4. Double arrows on the Direction Indicator Barricade wi 11 not be 
al lowed. 

5. Approved manufacturers ore shown on the CWZTCD List. 
Bal last shol I be as approved by the manufacturers instructions. 

36" 

This deta i I is not intended 
for fabrication. See note 3 
and the CWZTCD I i st for 
providers of approved 
Detectable Pedestrian 
Borr i codes 

- ---Continuous smooth

rail for hand trailing 

DETECTABLE PEDESTRIAN BARRICADES 

1. When existing pedestrian foci I ities ore disrupted, closed, or 
relocated in a TTC zone, the temporary foci I ities shal I be 
detectable and include accessibi I ity features consistent with 
the features present in the existing pedestrian foci I ity. 

2. Where pedestrians with visual disobi I ities normally use the 
closed sidewalk, a device that is detectable by a person 
with a visual disabi I ity traveling with the aid of a long cane 
shal I be placed across the ful I width of the closed sidewalk. 

3. Detectable pedestrian barricades simi lor to the one pictured 
above, I ong i tud i no I channe I i zing devices, some concrete 
barriers, and wood or chain I ink fencing with a continuous 
detect ab I e edging can sat i sf actor i I y de I i neote a pedestrian 
path. 

4. Tope, rope, or plastic chain strung between devices ore not 
detectable, do not comply with the design standards in the 
"Americans with Di sob i I it i es Act Access i bi I i ty Gui de I i nes 
for Bui I dings and Foci I ities <ADAAG)' and should not be used 
as a control for pedestrian movements. 

5. Warning I ights shol I not be attached to detectable pedestrian 
barr i codes. 

6. Detectable pedestrian barricades may use 8'' nominal 
barricade roi Is as shown on BC(10) provided that the top 
roi I provides a smooth continuous roi I suitable for hand 
trai I ing with no splinters, burrs, or sharp edges. 

18" X 24" Sign 
!Maximum Sign Dimension! 

Chevron CW1-8, Opposing Traffic Lane 
Divider, Driveway sign D70a, Keep Right 

R4 series or other signs as approved 
by Engineer 

12" X 24" 
Vert i ca I Pane I 

mount with diagonals 
sloping down towards 

travel way 

Plywood, Aluminum o, Metal sign 
substrates sha I I NOT be used on 

plastic d,ums 

SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED 

ON PLASTIC DRUMS 

1. Signs used on p I ast i c drums sha I I be manufactured using 
substrates I i sted on the CWZTCD. 

2. Chevrons and other work zone signs wl th an orange background 
sha I I be manufactured with Type B 

FL 
or Type C

FL 
Orange 

sheeting meeting the color and retroreflectivity requirements 
of DMS-8300, "Sign Face Material," unless otherwise 
specified in the plans. 

3. Vert i ca I Pane Is sho I I be monuf actured with orange and white 
sheeting meeting the requirements of DMS-8300 Type A 
Di agona I stripes on Vert i ca I Pone Is sho I I s I ope down toward 
the intended trove I ed I one. 

4. Other sign messages I text or symbo I i c I may be used as 
approved by the Engineer. Sign dimensions sho I I not exceed 
18 inches in width or 24 inches in height, except for the R9 
series signs discussed in note 8 be I ow. 

5. Signs shol I be installed using a 1/2 inch bolt lnominall 
and nut, two washers, and one locking washer for each 
connection. 

6. Mounting bolts and nuts shal I be fully engaged and 
adequate I y torqued. Bo I ts shou Id not extend more than 1 /2 
inch beyond nuts. 

7. Chevrons may be placed on drums on the outside of curves, 
on merging tapers or on shifting tapers. When used in these 
I ocot i ans they may be p I aced on every drum or spaced not 
more than on every third drum. A mini mum of three ( 3 I 
shou Id be used at each I ocot ion ca I I ed for in the p I ans. 

8. R9-9, R9-10, R9-11 and R9-l 1a Sidewalk Closed signs which 
are 24 inches wide may be mounted on p I ast i c drums, with 
a ppr ova I of the Engineer. 
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VP-IL 

8" to 12" 
� 

See 
note 

Fixed Bose 
w/ Approved 

Adhesive 

Mount Roadway 
/ 

Bose 
/

Surface 

FIXED 

8" to 12" 
� 

Self-righting 
Support 

8" to 12" 

I� 

12" minimum 
embedment 
depth 

Rigid 
Support 

8" to 12" 

� 

!Rigid or self-righting! 

8" to 1 Z" 

� 

T 
See 
note 

!Rigid or self-righting! 

PORTABLE 

12" CW6-4 

36" 

OPPOSING 

1. 

z. 

l 
36" 3. 
min. 

4. 

5. 

6. 

7. 

DRIVEABLE 

Vertical Panels IVP' sl are normally used to channelize 
troff i c or divide opposing I ones of troff i c. 
VP' s may be used in daytime or nighttime s i tuat i ans. 
They may be used at the edge of shou Ider drop-offs and 
other areas such as I one transit i ans where pas it i ve 
daytime and nighttime de I i neat ion is required. The 
Engineer/ Inspector sha I I refer to the Roadway Design 
Manuo I Appendix B "Treatment of Pavement Drop-offs in 
Work Zones" for add it i ona I guide I i nes on the use of 
VP' s for drop-offs. 
VP's should be mounted back to bock if used at the edge 
of cuts adj ocent to two-way two I one roadways. Stripes 
ore to be ref I ect i ve orange and ref I ect i ve white and 
shou Id a I ways s I ope downward toward the trove I I one. 
VP' s used on expressways and freeways or other high 
speed roadways, may have more than 270 square inches 
of retroref I ect i ve area foe i ng troff i c. 
Self-righting supports are avai I able with portable base. 
See "Campi iant Work Zone Traffic Control Devices List" 
ICWZTCDI. 

Sheeting for the VP' s sha I I be retroref I ect i ve Type A 
conforming to Departmental Material Specification DMS-8300, 
un I ess noted otherwise. 
Where the height of reflective material on the vertical 
pane I is 36 inches or greater, a pane I stripe of 
6 inches sho I I be used. 

VERTICAL PANELS (VPs) 

Panels 

Portab I e, 
Fixed or 

Dr i veab I e Base 
moy be used, 

or may be 
mounted 

on drums. 

I. Opposing Traffic Lone Dividers I0TLDI are 
del ineotion devices designed to convert a 
normal one-way roadway section to two-way 
operation. 0TLD' s are used on temporary 
center I i nes. The upward and downward arrows 
on the sign's face ind i cote the direction of 
troff i c on either side of the divider. The 
base is secured to the pavement with on 
odhes i ve or rubber weight to minimize movement 
caused by a veh i c I e impact or wind gust. 

2. The 0TLD may be used in combination with 42" 
cones or VPs. 

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

4. The OTLD shal I be orange with a block non-
ref I ect i ve I egend. Sheeting for the 0TLD sho I I 
be retroref I ect i ve Type BrL or Type CrL conforming 
to Departmental Material Specification DMS-8300, 
un I ess noted otherwise. The I egend sho I I meet 
the requirements of DMS-8300. 

TRAFFIC LANE DIVIDERS (OTLDl 

18" 
Min. 

36" 

I Z" 

> 

Fixed Base w/ Approved Adhesive 
IDriveable Base, or Flexible 

Support can be used) 

I . The chevron sha I I be a vert i ca I rec tang I e with a 
minimum size of 12 by 18 inches. 

2. Chevrons ore intended to give notice of a sharp 
change of a I i gnment with the direction of trove I 
and provide add it i ono I emphos is and guidance for 
veh i c I e operators with regard to changes in 
horizontal alignment of the roadway. 

3. Chevrons, when used, sho I I be erected on the out
side of a sharp curve or turn, or on the for side 
of on intersection. They shol I be in I ine with 
and at right ong I es to approaching troff i c. 
Spacing shou Id be such that the motorist a I ways 
has three in view, unti I the change in alignment 
el iminotes its need . 

4. To be effective, the chevron should be visible 
for at I east 500 feet. 

5. Chevrons sho I I be orange with a b I ack nonref I ec
t i ve I egend. Sheeting for the chevron sho I I be 
retroref I ect i ve Type Br, or Type Cr, conforming to 
Department a I Mater i a I Specification DMS-8300, 
un I ess noted otherwise. The I egend sha I I meet the 
requirements of DMS-8300. 

6. For Long Term Stationary use on tapers or 
transitions on freeways and divided hi ghwoys 
se If-righting chevrons may be used to supp I ement 
p I ast i c drums but not to rep I ace p I ast i c drums. 

CHEVRONS 

LONGITUDINAL CHANNELIZING DEVICES (LCD) 

GENERAL NOTES 

1. Work Zone channe I i zing devices i I I ustrated on this sheet may be i nsta I I ed 
in c I ose proximity to troff i c and ore su i tab I e for use on high or I ow 
speed roadways. The Engineer/ Inspector sho I I ensure that spacing and 
p I ocement is uni form and in accordance with the "Texas Monua I on Uni farm 
Traffic Control Devices" ITMUTCDI. 

2. Chonne I i zing devices shown on this sheet may have a dr i veab I e, fixed or 
portable base. The requirement for self-righting channelizing devices must 
be specified in the Genera I Notes or other p I an sheets. 

3. Chonne I i zing devices on se If-righting supports shou Id be used in work zone 
areas where channe I i zing devices ore frequent I y impacted by errant veh i c I es 
or vehicle related wind gusts making alignment of the channelizing devices 
di ff i cu It to ma into in. Locat i ans of these devices sha I I be deta i I ed e I se
where in the p I ans. These devices sha I I conform to the TMUTCD and the 
"Comp I iont Work Zone Traffic Control Devices List" ICWZTCDI. 

4. The Contractor shal I maintain devices in a clean condition and replace 
damaged, non ref I ect i ve, faded, or broken devices and bases as required by 
the Engineer/ Inspector. The Contractor sho I I be required to ma into in proper 
device spoc i ng and a I i gnment. 

5. Port ab I e bases sha I I be fobr i coted from virgin and/or recyc I ed rubber. The 
portable bases shol I weigh a minimum of 30 lbs. 

6. Pavement surfaces sha I I be prepared in o manner that ensures proper bonding 
between the adhesives, the fixed mount bases and the pavement surface. 
Adhesives sha I I be prepared and opp I i ed according to the manufacturer's 
recommendot ions. 

7. The i nsto I I at ion and removo I of channe I i zing devices sha I I not cause 
detr imento I effects to the f i no I pavement surfaces, inc I ud i ng pavement 
surface discoloration or surface integrity. Driveoble bases shal I not be 
permitted on f i no I pavement surf aces. The Engineer/ Inspector sho I I approve 
a I I opp I i cot ion and removo I procedures of fixed bases. 

Minimum Suggested Maximum 
Desir-able Spacing of 

Posted Formula Toper Lengths Chonne I i zing Speed 
** Devices 

* IO' 11' 1 2' On a On a 
Offset Offset Offset Taper Tangent 

30 
ws

2
150' 1 65' 1 80' 30' 60' 

-

35 L= 

60
205' 225' 245' 35' 70' 

40 265' 295' 320' 40' BO' 

45 450' 495' 540' 45' 90' 

50 500' 550' 600' 50' 1 00' 

55 
L=WS

550' 605' 660' 55' 11 O' 
-

60 600' 660' 720' 60' 1 20' 

65 650' 71 5' 780' 65' 1 30' 
I. LCDs ore croshworthy, I ightweight, deformable devices that are highly visible, have good target value and con be 

connected together. They ore not designed to canto in or redirect o veh i c I e on impact. 

-

70 700' 770' 

750' 

840' 70' 1 40' 

900' 75' 1 50' 2. LCDs may be used instead of a I ine of cones or drums. 
3. LCDs sha I I be p I aced in accordance to opp I i cot ion and i nsto I I at ion requirements specific to the device, and 

used on I y when shown on the CWZTCD I i st. 
4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. 
5. LCDs shal I be supplemented with retroreflective delineation as required for temporary barriers 

on BC 171 when p I aced rough I y para I I e I to the trove I I ones. 
6. LCDs used as barr i codes p I aced perpend i cu I or to troff i c shou Id have at I east one row of ref I ect i ve 

sheeting meeting the requirements for borr i code ro i Is as shown on BC I 1 0 I p I aced near the top of the 
LCD a I ong the fu I I I ength of the device. 

WATER BALLASTED SYSTEMS USED AS BARRIERS 

1. Water ba I I asted systems used as barriers sha I I not be used so I e I y to chonne I i ze rood users, but a I so to protect the 
work space per the oppropr i ate NCH RP 350 croshworth i ness requirements based on roadway speed and borr i er opp I i cot ion. 

2. Water ballasted systems used to channelize vehicular traffic shal I be supplemented with retroreflective delineation 
or channelizing devices to improve daytime/nighttime visibi I ity. They may also be supplemented with pavement markings. 

3. Water ba I I osted systems used as barriers sha I I be p I aced in accordance to opp I i cation and i nsto I I at ion requirements 
specific to the device, and used on I y when shown on the CWZTCD I i st. 

4. Water ba I I asted systems used as barriers shou Id not be used for a merging taper except in I ow speed I I ess than 45 MPH I 
urban areas. When used on a taper in a I ow speed urban area, the taper sha I I be de I i neoted and the taper I ength 
shou Id be designed to optimize rood user aper at i ans considering the ova i I ob I e geometric cond it i ans. 

5. When water ba I I osted systems used as barriers hove b I unt ends exposed to troff i c, they shou Id be attenuated 
as per manufacturer recommendat i ans or f I ored to o point outside the c I ear zone. 

If used to channe I i ze pedestrians, I ong i tud i no I channe I i zing devices or water ba I I asted 
systems must hove o continuous detect ab I e bottom for users of I ong cones and the top 
of the unit sho I I not be I ess than 32 inches in height. 

HOLLOW OR WATER BALLASTED SYSTEMS USED AS 

LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS 

75 825' 
-

80 800' 880' 960' BO' 160' 

**Taper I engths have been rounded off. 

L•Length of Toper IFT. I W•Width of Offset IFT. I 
S•Posted Speed IMPHI 

SUGGESTED MAXIMUM SPACING OF 

CHANNELIZING DEVICES AND 

MINIMUM DESIRABLE TAPER LENGTHS 
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TYPE 3 BARRICADES 

I. Refer to the Comp I iant Work Zone Traffic Control Devices List ICWZTCDI 
for deto i Is of the Type 3 Borr i codes and a I i st of a I I mater i a Is 
used in the construction of Type 3 Borr i codes. 

2. Type 3 Barri codes sho I I be used at each end of construction 
projects closed to al I traffic. 

3. Barricades extending across a roadway should hove stripes that slope 
downward in the direction toward which troff i c must turn in detouring. 
When both right and I ef t turns ore provided, the chevron striping may 
s I ope downward in both directions from the center of the borr i code. 
Where no turns ore provided at a c I osed rood striping shou Id s I ope 
downward in both directions toward the center of roadway. 

4. Striping of roi Is, for the right side of the roadway, should slope 
downward to the I eft. For the I eft side of the roadway, striping 
shou Id s I ope downward to the right . 

5. I dent if i cation markings may be shown on I y on the back of the 
barricade rai Is. The maximum height of letters and/or company logos 
used for identification shol I be I". 

6. Barri codes sho I I not be p I aced para I I e I to troff i c un I ess on adequate 
c I ear zone is provided. 

7. Worn i ng I i ghts sho I I NOT be i nsto I I ed on borr i codes. 
8. Where barr i codes require the use of weights to keep from turning over, 

the use of sandbags with dry, cohesionless sand is recommended. The 
sandbags w i I I be tied shut to keep the sand from sp i I I i ng and to 
maintain a constant weight. Sand bags sho I I not be stacked in a manner 
that covers any portion of a barr i code ro i Is ref I ect i ve sheeting. 
Rock, concrete, iron, stee I or other so Ii d objects wi I I NOT be 
permitted. Sandbags shou Id weigh a mini mum of 35 I bs and a maxi mum of 
50 I bs. Sandbags sha I I be made of a durab I e mater i a I that tears upon 
veh i cu I or impact. Rubber I such as ti re inner tubes) sho I I not be used 
for sandbags. Sandbags sha I I on I y be p I aced a I ong or upon the base 
supports of the device and sha I I not be suspended above ground I eve I 
or hung with rope, wire, chains or other fasteners . 

9. Sheeting for barricades shal I be retroreflective Type A conforming 
to Deportment□ I Mater i a I Specif i cot ion DMS-8300 un I ess otherwise noted. 

Borr i codes sho I I NOT

I. 

2. 

Each roadway of a 
divided highway shol I be 

barr i coded in the same manner. 

PERSPECTIVE VIEW 

RI I -2 

M4-I OL 

The three ra i Is on Type 3 barr i codes 
sha I I be ref I ector i zed orange and 
reflective white stripes on one side 
foe i ng one-way troff i c and both sides 

� /' 

Detour 
Roadway 

for two-way traffic. __-
Barri code striping shou Id s I ant 

downward in the direction of detour. 

Signs shou Id be mounted on independent supports at a 7 foot 
mounting height in center of roadway. The signs should be a 
minimum of IO feet behind Type 3 Borr i codes. 
Advance signing sho I I be as specified e I sewhere in the p I ans. 

G20-6T 

rr==IT tt=====ff 
IO' 

8' max. I ength Type 3 Barri codes 

PLAN VIEW 
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PLAN VIEW 

Typical 
Plastic Drum 

PERSPECTIVE VIEW 

These drums 
ore not required 
on one-way roadway 

-------------

��

1 • Where positive redirect i ono I 
capob i I i ty is provided, drums 
may be omitted. 

2. PI ost i c construction fencing 
may be used with drums for 
safety as required in the p I ans. 

3. Vertical Panels on flexible support 
may be substituted for drums when the 
shoulder width is less than 4 feet. 

4. When the shou Ider width is greater 
than 12 feet, steady-burn I ights 
may be omitted if drums are used. 

5. Drums must extend the length 
of the cu I vert widening. 

LEGEND 

([) Plastic drum 

CID 
Plastic drum with steady burn 
or yellow warning ref I ector 

�
Steady burn warning I i ght 
or ye I I ow worn i ng ref I ector 

I ight 

'

Increase number of plastic drums on the 
side of approaching troff i c if the crown 
width makes it necessary. Im in i mum of 2 
and maximum of 4 drums) 

be used as a sign support. 
TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS 

8" 
Inominal 

Minimum 

I 
Width of 

Reflective 
Sheeting 
7 inches. 

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL 

4' min., 8' max. 

'\__ FI at rai I 

Stiffener may be inside or outside of support, but no more than 

2 stiffeners shal I be al lowed on one barricade. 

FOR 

PANEL DETAIL TYPICAL 

SKID OR POST TYPE BARRICADES 

min. 

mino 

mino 

28" 
min. 

_J 
Two-Piece cones 

On one-way roods □ Desirable □ 
I 

□�□ □ 
downstream drums stockp i I e I ocot ion Chonne I i zing devices para 1 1 e I to troff i c or barricade may be is outside should be used when stockpile is omitted here c I ear zone. within 3o, from trove I I one. 

TRAFFIC CONTROL FOR MATERIAL STOCKPILES 

min. orange 

min. 

min. white 
min. 
min . orange 
min. 

min. white 
42" 
min. 

CONES 

,.,-_ 3 '
-4

' 
/ \ 6 min. 

2" min. 
4" min. 

_J
28" 
min. 

One-Piece cones Tubular Mo,ke, 

28" Cones shol I hove a minimum weight of 9 1/2 lbs. 

42" 2-piece cones shol I have o minimum weight of 

30 I bs. inc I ud i ng base. 

I. Traffic cones and tubular markers shol I be predominantly orange, and 
meet the height and weight requ i cements shown above. 

2. One-piece cones hove the body and base of the cone molded in one consol idoted 
unit. Two-piece cones have a cone shaped body and a separate rubber base, 
or bo I I ost, that is added to keep the device upright and in p I ace. 

3. Two-piece cones may have a hand I e or I oop extending up to 8" above the mini mum 
height shown, in order to aid in retrieving the device. 

4. Cones or tubu I or markers used at night sha I I have white or white and orange 
ref I ect i ve bonds as shown above. The ref I ect i ve bands sha I I hove a smooth, sea I ed 
outer surface and meet the requ i cements of Deportment□ I Mater i o I Specification 
DMS-8300 Type A. 

5. 28" cones and tubu I or markers ore genera I I y su i tab I e for short durot ion and 
short -term stat i onory work as defined on BC 141 . These shou Id not be used 
for intermediate-term or long-term stationary work unless personnel is on-site 
to mo i nta in them in their proper upright position. 

6. 42" two-piece cones, vertical panels or drums ore suitable for al I work zone 
durot ions. 

7. Cones or tubu I or markers used on each project shou Id be of the some size 
and shape. 

THIS DEVICE SHALL NOT BE USED ON 

PROJECTS LET AFTER MARCH 2014. 

3" to 4" 
4 .. 
2" 
4" 
2" 4 .. 
2 .. 
4" 42" 

I 
EDGELi NE 

CHANNELi ZER 

I. This device is intended only for use in place of a vertical panel to 
channelize traffic by indicating the edge of the travel lone. It is 
not intended to be used in transitions or tapers. 

2. This device shol I not be used to separate lanes of traffic (opposing 
or otherwi sel or worn of objects. 

3. This device is based on a 42 inch, two-piece cone with on alternate 
striping pattern: four 4 inch retroref I ect i ve bonds, with an 
approx imote 2 inch gap between bonds. The co I or of the band shou Id 
correspond to the color of the edge I ine lyel low for left edge I ine, 
white for right edge I inel for which the device is substituted or for 
which it supp I ements. The ref I ector i zed bonds sho I I be retroref I ect i ve 
Type A conforming to Departmental Material Specification DMS-8300, 
un I ess otherwise noted. 

4. The base must weigh a minimum of 30 lbs. 
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WORK ZONE PAVEMENT MARKINGS 

GENERAL 

I. The Contractor sho I I be respons i b I e for mo into in i ng work zone and 
existing pavement markings, in accordance with the standard 
specif i cot ions and spec i a I provisions, on a I I roadways open to troff i c 
within the CSJ I imits unless otherwise stated in the plans. 

2. Co I or, patterns and d imens i ans sho I I be in conformance with the 
"Texas Manual on Uniform Traffic Control Devices" ITMUTCDI. 

3. Addi ti ona I supp I ementa I pavement marking deta i Is may be found in the 
p I ans or specif i cot i ans. 

4. Pavement markings sha I I be i nsto I I ed in accordance with the TMUTCD 
and os shown on the p I ans. 

5. When short term markings ore required on the plans, short term 
markings sho I I conform with the TMUTCD, the p I ans and deto i Is as 
shown on the Standard PI on Sheet WZ ISTPMI. 

6. When standard pavement markings are not in p I ace and the roadway 
is opened to troff i c, DO NOT PASS signs sho I I be erected to mark 
the beginning of the sections where poss i ng is prohibited and 
PASS WI TH CARE signs at the beginning of sect i ans where poss i ng 
is permitted. 

7. A I I work zone pavement markings sha I I be i nsto I I ed in accordance 
with Item 662, "Work Zone Pavement Markings." 

RAISED PAVEMENT MARKERS 

I. Roi sed pavement markers are to be p I aced according to the patterns 
on BCl12). 

2. A I I raised pavement markers used for work zone markings sha I I meet 
the requirements of I tern 6 72, "RA I SEO PAVEMENT MARKERS" and Departmenta I 
Material Specification DMS-4200 or DMS-4300. 

PREFABRICATED PAVEMENT MARKINGS 

I. Removob I e prefobr i coted pavement markings sho I I meet the requirements 
of DMS-8241. 

2. Non-removable prefabricated pavement markings lfoi I bockl shal I meet 
the requirements of DMS-8240. 

MAINTAINING WORK ZONE PAVEMENT MARKINGS 

I. The Contractor wi 11 be responsible for maintaining work zone pavement 
markings within the work I imits. 

2. Work zone pavement markings sho I I be inspected in accordance with 
the frequency and reporting requirements of work zone troff i c contra I 
device inspections os required by Form 599. 

3. The markings should provide a visible reference for a minimum 
di stance of 300 feet during normo I day I i ght hours and I 60 feet when 
i I luminated by automobile low-beam head I ights at night, unless sight 
di stance is restricted by roadway geometrics. 

4. Markings foi I ing to meet this criteria within the first 30 days ofter 
p I ocement sho I I be rep I aced at the expense of the Contractor as per 
Specif i cot ion I tern 662. 

REMOVAL OF PAVEMENT MARKINGS 

I. Pavement markings that ore no I anger opp I i cob I e, cou Id create confusion 
or direct a motorist toward or into the c I osed portion of the roadway 
sho I I be removed or ob I i teroted before the roadway is opened to troff i c. 

2. The above sho I I not opp I y to detours in p I ace for I ess than three 
days, where f I oggers and/or sufficient chonne I i zing devices ore used 
in I i eu of markings to out I i ne the detour route. 

3. Pavement markings shol I be removed to the fullest extent possible, 
so as not to I eave o di scernob I e marking. This sho I I be by any method 
approved by TxDOT Specification Item 677 for "El iminoting Existing 
Pavement Mork i ngs and Markers". 

4. The removal of pavement markings may require resurfacing or seal 
coot i ng portions of the roadway as described in I tern 6 77. 

5. Subject to the approval of the Engineer, any method that proves to be 
successfu I on a port i cu I or type pavement may be used. 

6. Blast cleaning may be used but wi 11 not be required unless specificol ly 
shown in the p I ans. 

7. Over-pointing of the markings SHALL NOT BE permitted. 

8. Removal of raised pavement markers shol I be as directed by the 
Engineer. 

9. Remova I of existing pavement markings and markers w i I I be poi d for 
direct I y in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT 
MARK I NGS AND MARKERS, " un I ess otherwise stated in the p I ans . 

10.Block-out marking tape may be used to cover conflicting existing 
markings for per i ads I ess than two weeks when approved by the Engineer. 

Tempo,a,y Flexible-Reflective 

Roadway Ma,ke, Tabs 

TOP VIEW FRONT VIEW SIDE VIEW 

r7 11-1
1 

_J 
,I<'-- - , • I< 1 ) I 

Adhesive pad 
Height of sheeting 
is usuo I I y more than 
I/ 4" and I ess than I ". 

STAPLES OR NAILS SHALL NOT BE USED TO SECURE 

TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER 

TABS TO THE PAVEMENT SURFACE 

I. Temporary f I ex i b I e-ref I ect i ve roadway marker tabs used os gu i demorks 
shol I meet the requirements of DMS-8242. 

2. Tabs deta i I ed on this sheet ore to be inspected and accepted by the 
Engineer or designated representative. Samp I i ng and testing is not 
normo I I y required, however ot the option of the Engineer, either "A" 
or "B" be I ow may be imposed to assure quo I i ty before p I acement on the 
roadway. 

A. Se I ect five I 5 l or more tabs at random from each I ot or shipment 
ond submit to the Construction Division, Mot er i o Is and Povement 
Section to determine specif i cot ion comp I i once. 

B. Select five 15) tabs and perform the fol lowing test. Affix five 
15) tabs ot 24 inch intervals on on ospholtic pavement in o 

stro i ght I i ne. Using a medium size passenger veh i c I e or pickup, 
run over the markers with the front and rear ti res ot o speed 
of 35 to 40 miles per hour, four 141 times in each direction. No 
more than one 11 I out of the five 151 reflective surfaces shol I 
be I ost or di sp I aced as o resu It of this test. 

3. Smo I I design var i onces may be noted between tab manufacturers. 

4. See Standard Sheet WZ ISTPMI for tab pl ocement on new pavements. See 
Standard Sheet TCPl7-1 I for tab placement on seal coot work. 

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS 

I. Roi sed pavement markers used as gu i demorks sho I I be from the approved 
product I ist, and meet the requirements of DMS-4200. 

2. A I I temporary construction raised pavement markers provided on a 
project sho I I be of the some manuf octurer. 

3. Adhesive for guidemorks shal I be bituminous material hot opp I ied or 
buty I rubber pod for o I I surfaces, or thermop I ast i c for concrete 
surfaces. 

Gui demorks sha I I be des i gnoted os: 
YELLOW - ltwo amber reflective surfaces with yellow bodyl. 
WHITE lone si Iver reflective surface with white bodyl. 

DEPARTMENTAL MATERIAL SPECIFICATIONS 

PAVEMENT MARKERS IREFLECTORIZEDl 

TRAFFIC BUTTONS 

EPOXY AND ADHESIVES 

BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS 

PERMANENT PREFABRICATED PAVEMENT MARKINGS 

TEMPORARY REMOVABLE, PREFABRICATED 
PAVEMENT MARKINGS 

TEMPORARY FLEXIBLE, REFLECT IVE 
ROADWAY MARKER TABS 

DMS-6100 

DMS-6130 

DMS-8240 

DMS-8241 

DMS-8242 

A I ist of prequal ified 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<I I. 
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PAVEMENT MARKING PATTERNS 

10 to 1 2" ◊ 
�

II-A-A 10 to 12" Type I I -A-A 
◊ 

1 l□ o o o □ 0�□ 0 0 0 0 □ 0 =
, 

= = 

Yellow fa 
□ □ □ □□ p □ □ □ 

□ 0 0 0 1□ °fl-0 □ 
t 

0 0 0 □ 0 0 0 □ 0 0 0 o o a □ 0 0 0 □ 0 

◊ Yel low ◊ Type II-A-A Type Y buttons 

REFLECTOR I ZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A 

◊ Type II-A-A ◊ 
t oio □�O O

J
O 0 0 0 0 □ 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 

=� f = = 0 0 □ 0 0 0 0 0 0 □ 
t 

□ □ 
� 

□ □-J □ 

◊ 
Ye I I ow 

◊ 4 to 8" Type Y buttons 6 to 8" Type I I -A-A 

REFLECTOR I ZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B 

Pattern A is the TXDOT Standard, 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 

◊ 

◊ 

White!__ = =Yel low
'\.. 

/ 
Yel low 

= White

\

= 

= 

-

REFLECTORIZED PAVEMENT MARKINGS 

Prefabricated markings may be substituted for reflectorized 

◊ 
= 

◊ 

= 

pavement markings. 

Type 1-C 

/ 
0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 D 0 0 0 □ 

Type w buttons� � T y p e I -C or 11-C-R ◊ 
□□□ □□□ □□□ □□□ □□□ □□□ 

Type I-A� Type Y buttons
'-,._ ◊ 

0 D O O O □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 

0 □ 0 0 0 D O O O D 0 0 0 D O O O D O O O D O O O D O O 0 D O O O D O O O D O 0 0 □ 

◊ Type I-A/ Type y buttons/ 
□□□ □□□ □□□ □ □ □

...,__________ 

□□□ □□□ 

◊ Type w buttons

� 
Type 1-C or 11-C-R 

0 □ 0 0 0 D O O 0 D O O 0 D O O O D O O D 0 0 0 D O 0 0 □ 0 0 0 □ 0 0 0 D 0 0 0 □ 

RAISED PAVEMENT MARKERS ' 
Type 1-C 

EDGE & LANE LINES FOR DIVIDED HIGHWAY 

◊ 
= = = = 

White / 
◊ 

p ◊ = Yel low = = = 

◊
White ? 

REFLECTOR I ZED PAVEMENT MARKINGS 

Prefabricated markings may be substituted for reflectorized pavement markings. 

LANE & CENTER LINES FOR 

◊ 
= = = = 

""-white/ ◊ 
= = 

=
�

Yel 
= 

low 
= = -

◊ 
= = = = 

◊ ""-White/ 

REFLECTOR I ZED PAVEMENT MARKINGS 
Prefabricated markings may be substituted for reflectorized pavement markings. 

TWO-WAY 

Type I -C 

□□□ □□□ □□□ □□□/ □□□ 

Type I I -A-A Type Y buttons 
□7o ODO O OD 0 o�o o 00 D 0 0 0 0 0 □ 0 0 0 □ 0 0 0 D 0 0 0 □ 0 

0 0 D 0 0 0 D O O O D O O O D 0 0 0 □ 0 0 0 □ 0 0 0 D 0 0 0 D 0 0 0 □ 0 

◊ 
□□□ □□□ □□□ □□□ □□□ 

◊ ' Type 1-C 

RAISED PAVEMENT MARKERS 

MULTI LANE UNDIVIDED HIGHWAYS 

□□□

0 0 D 0 
□□□

□□□ 
0 0 D 0 

◊ 
□□□

◊ 

LEFT 

Type 

□□□ □□□ 

0 0 □ 0 0 0 D 0 0 D O O O D 0 

) 

□ □ □ □□□ 

Type Y buttons 
□□□ □□□ 

0 0 D O O O D 0 0 0 D O O O D 0 

□□□ □□□ 

I-C

� 00 □□□ 

0 □ 0 0 0 D O O O D O O O D 0 

Type II-A-A 
ODO ODO 

□□□> □□□

0 D O O O D O O O D O O O D 0 

□□□ □□□ 

'Type 1-C

RAISED PAVEMENT MARKERS 

TURN LANE 

◊ 
□□□ 

◊ 
0 0 □ 0 0 0 □ 
0 0 □ 0 0 0 □ 

□□□ 

◊ 
□□□ 

◊ 
0 0 D 0 0 0 □ 

□□□ 

□□□
0 0 D 0 0 0 □ 

□□□ 

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS 

50" + 3" Type Y buttons - Type II-A-A 

.Lo 
� r-

o�□ 010 DOUBLE 
RAISED 0 0 0 □ 0 0 0 □ 0 

PAVEMENT 4 to 1 2" 
MARKERS i-□ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 

NO-PASSING 4" 
.L 

,j, REFLECTOR I ZED 
PAVEMENT 4 to 1 2" � I, 

LINE MARKINGS ,r 
�Yel low 

Type I -C , I-A or II-A-A � Type W or y buttons 
EDGE LINE RAISED -..,._ 

SOLID PAVEMENT □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 0 

OR SINGLE 
MARKERS � � 

LINES 60" + 3" 

t 
-

NO-PASSING LINE 

f 4" White or Yellow 

Type 1-C Type W buttons 

1-- □'io 7i r-
60" + 3" 

o1o 
WIDE 

-
RAISED 

PAVEMENT 1 -2" 0 □ 0 0 0 □ 0 □ 0 

LINE MARKERS i- □ 0 0 0 □ 0 0 0 □ 0 0 0 □ 0 

(FOR LEFT TURN CHANNELIZING LINE REFLECTOR I ZED "
8' 

OR CHANNELIZING LINE USED TO 
PAVEMENT 
MARKINGS t DISCOURAGE LANE CHANGING.) White 

Type 1-C or II-A-A

� RAISED □ □ □ □ □ □ □ □ 
CENTER PAVEMENT 

I I, 5 ',I, 5,, I MARKERS f-e-1 O' 30' � 
LINE 

OR 

LANE 
1-e---- 40' ! 1' I 

REFLECTOR I ZED 

3:
,
�

□ 
PAVEMENT / 

LINE MARKINGS �10' I White or Ye I I OW I 

BROKEN 
Type 1-C or- II-A-A 

(when required) 
LINES 

□ □ □ □ □ □ □ □ 

_/
□ RAISED 

PAVEMENT 
I, 

3,
, I,

9' 
, I AUX I LI ARY MARKERS 

Type I-C or I I -C-R 
OR 

LANEDROP "8' 

LINE RAISED - - - .,. -
PAVEMENT 

3' 9' MARKERS I, , I, , I 

REMOVABLE MARKINGS 5' ! 6" 
�I

WITH RAISED 

PAVEMENT MARKERS 

>ec;sec 

� I 3 0 ' --------'S>-1 1 O' 
If raised pavement markers ore used 
to supplement REMOVABLE markings, Pavement Markers 
the markers sho I I be app I i ed to the 
top of the tape at the approximate 
mid length of tape used for broken 
I ines or at 20 foot spacing for I 
so I i d I i nes. This a I I ows on eos i er 20' + 1' -
removal of raised pavement markers Center I i ne on I y not to be used on edge I i nes 
and tape. 
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Raised pavement markers used as standard PAVEMENT MARKING PATTERNS 
pavement markings sha I I be from the approved 
products I ist and meet the requirements of 
Item 672 "RAISED PAVEMENT MARKERS." 
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CW20SG- I 
48" X 48" 

X 

CW20SG-1 
48" X 48" 

olo 

I 

olo 

• • 

X 

, C 0 ,_ 
r<) 2 

-----r--
m G! G! 

G! +
U) 0 

-- -----t- -Z 

_J 

CW20SG-I 
48" X 48" 

See Note 8 

X 

..a.. 

X 

..a.. 
CW20-5TR 
48" X 48" 

CW20SG-1 
48" X 48" 

CW20SG-1 
48" X 48" 

X 

X 

CW20SG- I 
48" X 48" 

0 1 0 0 1 0 

[8 
b •• •

�� • • • 

..a.. 

..a.. 

..a.. 

olo 

X 

� 

v 

◊ 

_J 

X 

X 

X 

CW20SG-1 
48" X 48" 

CW20-5TR 
48" X 48" 

CW20-5TR 
48" X 48" 

CW20SG-1 
48" X 48" 

NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE 

SHORT DURATION OR SHORT TERM STATIONARY 

CW20SG-1 
48" X 48" 

◊ 
- -

I-! Ill --- -

◊ 
Ill 

IO' min. 

� X 1/zL 

Typical 

0
1
0 

I 

• 
Ill •I• 

I 

■-.'- ■ orb • 

I Ill 

i: 
' 

0 1 0

R4-7 
24" X 30" 

- - - -

•t
R4-7 

..a.. 24" X 

CW20SG-1 
48" X 48" 

30" 

SHORT DURATION OR SHORT TERM STATIONARY 

SG-1 
X 48" 

R4-7 
24" X 30" 

IO' min. 

X 1/2 L 

CW20SG-1 
48" X 48" 

o, 
Ill 

• 1 
Ill 

Ill 

1 • 

Ill 

• 

0 

Ill •• - - '-Ill 

R4-7 
24" X 30" 

..a.. 

CW20SG-1 
48" X 48" OPERATIONS IN THE INTERSECTION 

SHORT DURATION 

LEGEND 

0 1 0
I 

= Type 3 Bo,,icode Ill Ill Channelizing Devices 

CW20SG-1 

al 
X 48" X 48" 

X 

� .9 

Ob � T,uck Mounted 
Heavy Wo,k Vehicle Attenuoto, ITMAI 

� 
T,o i I e, Mounted 

@ 
Portable Changeable 

Flashing Ar,ow Boo,d Message Sign (PCMSI 

..a.. Sign ◊ T,offic Flow 

°' Flog °--o Flagge, 

v v 

◊ ◊ 

� fj� • • _J 

Minimum Suggested Maximum Minimum Desirable Spacing of Sign Suggested Posted Formula Tape, Lengths Channe I i zing Longitudinal Speed ** Devices 
Spacing Buffer Space "X" * 1 O' 11' 12' On a On a Distance 

"B" 
Offset Offset Offset Tape, Tangent 

X • 30 
WS

2 150' I 65' 1 SO' 30' 60' I 20' 90' 
35 L= 

60 
205' 225' 245' 35' 70' 1 60' 120' 

40 265' 295' 320' 40' SO' 240' 1 55' 

X 45 450' 495' 540' 45' 90' 320' 195' 
50 500' 550' 600' 50' 100' 400' 240' 

CW20SG-1 ..a.. 

48" X 48" 

55 
L=WS 

550' 605' 660' 55' 11 O' 500' 295' 
60 600' 660' 720' 60' 1 20' 600' 350' � 
65 650' 71 5' 780' 65' I 30' 700' 41 O' 

X CW20-5TL 

48" X 48" 70 700' 770' 840' 70' 1 40' 800' 4 75' � 
75 750' 825' 900' 75' 1 50' 900' 540' 

..a.. * Conventional Roods Only
** Tope, I engths hove been rounded ofL 

L=Length of Tope,IFT) W=Width of Offset(FT) S=Posted SpeedlMPHI 
X 

..a.. 

CW20-5TL 

48" X 48" 

CW20SG-1 
48" X 48" 

FAR SIDE LEFT LANE CLOSURE 

SHORT DURATION OR SHORT TERM STATIONARY 

GENERAL NOTES 

I. The minimum size channelizing device is the 28" cone. 42" Two-piece 
cones, d,ums, ve,t i co I pone Is o, bo,, i codes w i I I be ,equ i ,ed when 
the device must be left unattended at night. 

2. Obstructions o, hozo,ds at the wo,k o,ea shol I be clearly mo,ked
and del ineoted at al I times. 

3. Floggers and Flogger Symbol (CW20-71 signs may be ,equi,ed occo,ding 
to field conditions. 

4. Veh i c I es po,ked in roadway sho I I be equipped with at I east two 
high intensity ,otot i ng, f I ashing, osc i I I at i ng o, st,obe type Ii ghts. 

5. High level warning devices (flog t,eesl may be used at co,ne,s of 
the vehicle. 

6. When wo,k ope,otions o,e pe,fo,med on existing signals, the signals 
may be placed in flashing ,ed mode when approved by the engineer. 
If existing signals do not hove powe,, Al I-Woy Stop (RI -1 and Rl-3P) 
signs may be implemented when approved by the engineer. 

7. Fo� Sho,t-Te,m Stationary wo,k the buffer space ''B" f,om the above
table should be used if field conditions pe,mit. Fo, Sho,t Du,otion 
I I ess than I hou,) any buffer space provided w i I I enhance the 
safety of the setup. 

8. The o,,ow boo,d at this location may be omitted fo, Sho,t Du,otion
wo,k if the wo,k vehicle hos on o,,ow boo,d in operation. As on 
option, the o,,ow boo,d moy be placed at the end of the tape, in 
the c I osed I one if space is not ova i I ob I e at the beginning of the tape,. 

9. Signs and devices fo, the NEAR SIDE LANE CLOSURE may be altered fo, 
a left lone closure by using o LEFT LANE CLOSED (CW20-5TLI and adding 
channelizing devices on the cente,I ine to protect the wo,k space f,om 

WORKERS IN BUCKET TRUCKS SHALL NOT 

WORK ABOVE OPEN LANES OF TRAFFIC . 
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OBEY 

WARNING 

SIGNS 

STATE LAW 

R20-3T
48" X 42" 

WORK G20-5aP 
BEGIN G20-5T ZONE 36" X 24" 

ROAD WORK 
NEXT X MILES 48" X 

NAME 
ADDRESS 

CITY 
STATE G20-6T 

END 
ROAD WORK 
G20-2 
36" X 1 8" 

MAJOR STREET

G20-5aP WORK 
36" X 24" ZONE G20-5T 

TRAFFIC 48" X 24"
R20-5T 
36" X 36" FINES 

DOUBLE G20-6T 

R20-5aTP 48" X 30" 
WHEN 36" X 18" WORKERS 

ARE PRESENT 

CW20SG- I 
48" X 48" 

WORK AREA 

BEGIN 
ROAD WORK 
NEXT X MILES 

NAME 

ADDRESS 
CITY 

STATE 
CONTRACTOR 

CW20SG-1 
48" X 48" 

OI◊ 

CW20SG-1 
48" X 48" 

X 

CONTRACTOR 

X 

48" 

� 

�
G20-2 
36" X 18" 

TYPICAL ADVANCE SIGNAL PROJECT SIGNING 

FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 

X 

24" OBEY 

TRAFFIC WARNING 

FINES R20-5T SIGNS 

36" X 36"
DOUBLE STATE L AW 

30" WHEN R20-5aTP R20-3T 
WORKERS 48" X 42" ARE.PRESENT 36" X 1 8" 

X X 

� � 

NOTES 

1. Project signing as shown shal I be in place 
whenever signal contract work is in progress. 

2. For closely adjoining projects, advance signing 
may not be required in advance of each 
intersection, but only in advance of the 
intersections at the project I imits. Actual 
locations wi I I be as directed by the Engineer. 

3. Advance signs shal I be removed when signal 
construction operations ore no longer 
under way, as directed by the Engineer . 

4. Warning sign spacing shown is typical for both 
directions. 

5. See the Tobie on sheet 1 of 2 for Typical 
warning sign spacing. 

◊ 
T 

SIDEWALK CLOSED 

CROSS HERE 
R9-11oR 
24" x 1 Z" 

Temporary Traffic Barrie, 
See Note 4 below 

T T T T 

1 1 
(See Note 7 below) 

T T 

SIDEWALK DIVERSION 

SIDEWALK CLOSED 
• 
CROSS HERE 

R9-11ol 
24" X 1 2" 

LCI) -- -------------------------------------------------------------------------------" SIDEWALK DETOUR 
Cl)IIJL 
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oa 
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GENERAL NOTES FOR WORK ZONE SIGNS 

I. Signs shol I be instol led and maintained in a straight and plumb 
condition. 

2. Wooden sign posts sho I I be painted white.

3. Ba,, i codes sho I I NOT be used as sign supports.

4. Na i Is sho I I NOT be used to attach signs to any support. 

5. Al I signs shal I be installed in occo,donce with the plans or as 
directed by the Engineer . 

6. The Contractor shal I furnish the sign design shown in the plans o, 
in the "Standard Highway Sign Designs for Texas" ISHSDJ. 

7. The Contractor shal I furnish sign supports and substrates I isted in 
the "Comp I i ant Work Zone Traffic Contra I Device Li st" ICWZTCDJ, 
i nsto I I ed as per the manufacture,' s ,ecommendat i ans. 

8. Temporary signs that hove damaged or cracked substrates and/or 
damaged or marred reflective sheeting shol I be replaced as 
directed by the Engineer. 

9. I dent if i cation markings may be shown on I y on the bock of the sign 
substrate. The maximum height of letters and/or company logos used
for i dent if i cot ion sha I I be 1 ". 

10. Damaged wood posts shol I be replaced. Splicing wood posts 
wi I I not be al lowed. 

REFLECTIVE SHEETING 

1 . A I I signs sho I I be retroref I ect i ve and constructed of sheeting meeting 
the ,equ i rement s of the OMS and co I or usage tab I e shown on this sheet. 

SIGN SUPPORT WEIGHTS 

I. Weights used to keep signs from turning over should be sandbags
fi I led with dry, cohesion less material . 

2. The sandbags wi I I be tied shut to keep the sand from spi I I ing and 
to maintain o constant weight. 

3. Rock, concrete, i ,on, stee I o, other so I id objects w i I I not be 
permitted for use as sign support weights. 

4. Sandbags should weigh a minimum of 35 lbs and o maximum of 50 lbs. 

5. Sandbags shal I be mode of a durable material that tears upon 
veh i cu I a, impact. Rub be,, such as ti re i nne, tubes, sho I I not be used.

6. Rubber bol lasts designed for channelizing devices should not be used
for ballast on portable sign supports. Sign supports designed and 
manufactured with rubber bases may be used when shown on the CWZTCD 
Ii st. 

7. Sandbags shal I only be placed along o, laid over the base supports 
of the traffic control device and shol I not be suspended above ground
level or hung with ,ope, wire, chains or other fostne,s. Sandbags 
sha I I be p I aced a I ong the I ength of the skids to weigh down the 
sign support. 

See Note 8 

R9-11oR 
--=---24" X 12" 

CW11 -2 
36" X 36" 
See Note 6

� CW16-7PL 
� 24" X 12" 

■ ■ ■ 

R9-11 L 
24" X 1 2" 

R9-9 
24" X 1 2" 

DURATION OF WORK 
8. Sandbags sha I I NOT be p I aced under the skid and sha I I not be used to

level sign supports placed on slopes. 
SIDEWALK CLOSED 

USE OTHER SIDE CROSSWALK CLOSURES 
I. Work zone durations ore defined in Port 6, Section 6G.02 of the

Texas Manual on Uniform Traffic Control Devices ITMUTCDJ. 

SIGN MOUNTING HEIGHT 

I. Sign height of Long-te,m/Inte,mediote term warning signs shol I be as 
shown on Figure 6F-1 of the TMUTCD. 

2. Sign height of Short term/Short Duration warning signs shal I be as
shown on Figure GF-2 of the TMUTCD. 

3. Regulatory signs shal I be mounted at least 7 feet, but not more than
9 feet, above the paved surface regardless of work duration. 

REMOVING OR COVERING 

LEGEND 

..... Sign 

!!l !!l Chonne I i zing Devices 
= Type 3 Bo,,icode 

DEPARTMENTAL MATERIAL §PECIIF'ICA TKON§ 

SIGN FACE MATERIALS I DMS-8300 

FLEXIBLE ROLL-UP REFLECTIVE SIGNS 
I DMS-8310 

PEDESTRIAN CONTROL 

1. Ho I es, trenches or other hazards sho I I be ode quote I y protected by cove, i ng, 
del ineoting or surrounding the hazard with orange plastic pedestrian 
fencing or longitudinal channelizing devices, or as directed by the Engineer. 

2. "CROSSWALK CLOSURES" as detoi led above wi I I require the Engineer's approval 
prior to instol lotion. 

3. R9 series signs shown may be placed on supports detoi led on the BC standards 
or CWZTCD I i st, or when fob, i coted from approved I i ghtwe i ght p I ost i c 
substrates, they may be mounted on top of o plastic drum at or near the 
I ocot ion shown. 

COLOR USAGE SHEE"fING MA 'fERIAL 

4. For speeds less than 45 mph longitudinal channelizing devices may be used 
1. When sign messages may be confusing or do not apply, the signs instead of traffic barriers when approved by the Engineer. Attenuation of 

shal I be removed or completely covered, unless 0the,wise blunt ends and instol lotion of water fi I led devices shol I be as per BCl91 
ORANGE BACKGROUND TYPE B FL OR TYPE CFL SHEETING 

approved by the Engineer. and monufoctu,e,'s recommendations, 

WHITE BACKGROUND 
2. When signs are covered, the material used shal I be opaque, such 5. Location of devices are for general guidance. Actual device spacing and 

as heavy mi I black plastic, 0, other materials which wi 11 cove, location must be field adjusted to meet actual conditions. TYPE A SHEETING 
the entire sign face and maintain their opaque properties under 6. Where pedestrians with visual disobi I ities normally use the closed sidewalk 

BLACK LEGEND & BORDERS ACRYLIC NON-REFLECTIVE SHEETING outomobi le head I ights at night without damaging the sign sheeting. Detectable Pedestrian Bo,,icodes should be used instead of the Type 3
Burlap, or heavy materials such as plywood or aluminum shal I not Barricades shown. 
be used to cove, signs. 7. The width of existing sidewalk should be maintained if practical. 

3. Duct tape or other adhesive mote, i a I sha I I NOT be off i xed to a On I Y pre-quo I if i ed products sha I I be used. A copy of the 8. Pavement markings for mi d-b I ock crosswo I ks sho I I be poi d for under the 
sign face. "Comp I i ant Work Zone T,af f i c Contra I Devices Li st" I CWZTCD l opprop, i ate bid i terns. 

describes p,e-quol ified products and their sources and may 9. When crosswalks or other pedestrian foci I ities ore closed or relocated, 
4. Signs and one ho, stubs sha I I be removed and ho I es bock f i I I ed upon be found at the fo 1 1 owing web address: temporary foe i I it i es sho I I be detect ob I e and sho I I inc I ude access i bi I i ty

completion of the work. features consistent with the features present in the existing pedestrian 
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Warning sign TABLE 1 

and rumble strip Flogger- to " of Rumble 
sequence in Fla gge, ADT Strip 
opposite direction (Length of Work A,,oys 

-� 
Areal 

is some below OS .. ,., .... 
��ff{ < 4,500 1 

1/8 Mi I e 

-� > 4,500 2 -

< 3,500 1 
Mi I e • 1/4 

I· 

> 3,500 2 

1 < 2,600 
1/2 Mi I e 

> 2,600 2 
• < 1, 600 1 

1 Mi le 
>• 1, 600 2 

L L 
> 1 Mi le N/A 2 

Cl) Cl) 
D • D - -
::J 

� 
::J 

a 0 
.c .c 
V) V) 

• 

• 
• 
• 

I 

L.-------� __note 8

0 -er 
• ••

X 

O· ..a.. 

I 
X 

N "-
Rumble Strip 
A,,oy - -
(See note 1 I - - --

--

X 

I 

N 

O· 
"-

..a.. 

Rumble Strip 
A,,ay based on 

I 
X 

Tab I e 1, this 
o,,ay may be 
omitted when 
the ADT is I owe, 

0 
than the 
thresholds shown, 
( See note 1 I 

- -

♦ 
- - ..a.. --

I 

L L X 

Cl) G) 
D D - -
::J :::, 
0 0 
.c .c 
V) 

olo 
V) 

RUMBLE 
..a.. STRIPS 

AHEAD CW1 7-2T 
48" X 48" 
(See note 21 

X 

I
..a.. 

ROAD 

WORK 

AHEAD CW20-1D 

WZ(RS-1ol
48" X �8" 

75 mph 01 Less

RUMBLE STRIPS ON ONE-LANE 

TWO-WAY APPLICATION 

• 

• 

• 

◊•

I t 
• L 

Cl) • D • -
::J • 0 

L • _c 
QJ V) 
D • 
-

I I 

• 
::J 

� 
a • 
_c • V) • 

' 
• 

♦•
• --

I I 
X 

0..a.. 

I I 
X 

Rumble N 

Strip " 
♦ A,,oy 

-
(See - -
note 1 l -- -� 

- -

I I 

X 

Rumble N 

0
Strip 

"-
A,,oys 
(See -- -- ..a.. note 1 I - - - -

-- --

♦ 

I I 
X 

RUMBLE 

..a.. STRIPS 

AHEAD 

I I CW17-2T 

X 
48" X 48" 

L L (See note 21 Cl) a, 
D D -
::J ::J 
0 0 _c _c 

V) 

olo olo 
V) 

..a..-

ROAD 

WORK 

AHEAD 

I I CW20-1D 
48" X 48" 

WZ(RS-1bl

75 mph 01 Less

RUMBLE STRIPS FOR LANE CLOSURE 

ON CONVENTIONAL ROADWAY 

GENERAL NOTES LEGEND 

1. Each Rumble Strip A,,oy should = Type 3 Bo,,icode Iii Iii Channelizing Devices 

consist of three rumble strips spaced
DIP 

Tr-uck Mounted 
Heavy Wor-k Vehicle � center to center- at the spacing shown Attenuator (TMAi 

in Tobie 2, placed t,onsve,se 

� @
across T,o i I e, Mounted Portable Changeable 

the lone at I ocot i ans shown. Flashing A,,aw Panel Message Sign (PCMS) 

2. The CW17-2T "RUMBLE STRIPS AHEAD" ..a.. Sign ◊ Traffic Flow 

sign should be located ofter the °' °--o Flo g Flagge, 
CW20-1D "ROAD WORK AHEAD sign and
spaced as shown. If traffic is
observed to be queuing, a, is Minimum Suggested Maximum 

Minimum 
expected to queue beyond the Rumble Desirable Spacing of Suggested 

Posted Formula Sign 
St, i ps, the CW17-2T sign and the Taper Lengths Channe I i zing Longitudinal Speed Spacing ** Devices Buffer Space 
first Rumble Strip A,,oy may be * "X" 

1 O' 11' 1 2' On a On a "B" 
Distance located upstream of the CW20-1D Offset Offset Offset Taper Tangent 

sign as necessary to provide 30 1 50' 1 65' 180' 30' 60' 1 20' 90' 
needed C----

ws
2 

worn i ng. � L=-- 205' 225' 245' 35' 70' 160' 1 20' 
60 

40 265' 295' 320' 40' 80' 240' 1 55' 

3. Tempo,o,y Rumb I e St, i ps w i I I be , 
45 450' 495' 540' 45' 90' 320' 1 95' 

considered subsidiary to Item 502, 50 500' 550' 600' 50' 1 00' 400' 240' 
C----

and sho I I be o product I i sted on the 55 550' 605' 660' 55' 11 O' 500' 295' 
Comp I i ant Work Zone Traffic Control L=WS 

60 600' 660' 720' 60' 120' 600' 350' 
Devices. C----

� 650' 715' 780' 65' 130' 700' 41 O' 

4. Removal of the Tempo,o,y Rumble � 700' 770' 840' 70' 1 40' 800' 4 75' 

Strips should be occompl ished before 75 750' 825' 900' 75' 1 50' 900' 540' 
removing the advance warning signs.

* Conventional Roods Only 
5. Temporary Rumble Strips should not ** Tope, lengths hove been rounded ofL be used on horizontal curves, loose 

grovel, soft o, bleeding asphalt, L=Length of Tope,(F TI W=Width of Offset(F TI 

heov i I y rutted pavements o, unpaved S=Posted Speed(MPHi 

surfaces, 

TYPICAL USAGE 
6. Temporary Rumb I e St, i ps sho I I be

i nsto I I ed and maintained as SHORT SHORT TERM INTERMEDIATE LONG TERM MOBILE 
per monufoctu,e,'s r-ecommendotions. DURATION STAT IONA RY TERM STAT IONA RY STATIONARY 

✓ ✓ 
7. This standard sheet sho I I be used 

in conjunction with other opp,op,iote
TCP standard, TMUTCD typical opp I i cot ion
o, project specific detoi I for- the 
project. 

♦ Signs ore for i I I ust,ot i ve purposes only . Signs 
8. The one-lone two-way opp I icotion may

required may vo,y depending on the TCP, TMUTCD 
uti I ize a flogger, on AFAD O, 0 

portable traffic signal, 
Typical Appl icotion, or- pr-oject specific detoi Is 

for the project. 
9. Temporary Rumble Strips may be

used on freeways o, expressways
based on engineering judgment.

*" 
Traffic 

Operations 

I Texas Department of Transportation 
Division 

TABLE 2 Standard 

Approximate distance 
Speed between strips in

an A,,oy 

TEMPORARY RUMBLE STRIPS 
_<_ 40 MPH 1 O' 

> 40 MPH & 
1 5' 

_<_ 55 MPH
WZ(RS)-16 

> 55 MPH 20' FILE: wzrsl 6. dgn oN, TxDOT le<,TxDOTlow, TxDOT le,, TxDOT 
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L 4-
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Shadow Vehicle 
with TMA and 
high intensity 
rotating, f I ashing, 
osc i I I at i ng or 
strobe Ii ghts. 
(See notes 5 & 6) 

G20-2 
48" X 24" 

L 

Q) D 
::J 0_c Vl

L QJ D 
::J 0_c Vl

010 010 

.� 
■ 

♦ 
♦ 
♦ 
♦ 

010 010 

TCP (2-40) 

L 

Q) D 
::J 0_c Vl

� 
•
• 
• 

L QJ D 
::J 0_c Vl

◄ 
x 

0 
0 

0 Q_ Q_ 
<[ 

0 z 

n 2 

n " 

..a.. 

..a.. 

ONE LANE CLOSED 

END 

ROAD WORK 

G20-2 
48" X 24" 

X 

Q) 
0 0 Q_ Vl 
"' 
L 0 
,= 

(I] 

X 

X 
CW16-3aP 
30" X 12" 
(See note 4) 

1 I 

CW20-
48" X 

CW16-3oP 
30" X 12" 
(See note 41 

c,,_,� 
36"X� 

"T" 

X 

"T" 

X 

_--a..--i,-- "T" 

X 

"T" 

X 

(I] 

L QJ D 
::J0_c Vl

L 

olo olo � 
_c Vl

•
• 

■ 

•
• 

■ 

♦ 

i 
■ 

■ 

■ 

■ 

■ 

■ 

X 0 0 L 
0 Q_ 
N o_ 

<[ 

C: 

Shadow Vehicle with
:-;-;--

------
+---f-TMA and high intensity 

◊i◊
rotating, flashing, 
osc i I I at i ng or strobe 
I ights. !See notes 5 & 61 

END 

ROAD WORK 

G20-2 
48" X 24" 

L 
QJ 
D 

::J0 _c Vl

TWO 

■ 

■ 

• 

• • 
• • 
• ·.f ..... • 

X 

o. 
• 

• 

• 

• 

�•
_J 

♦ 
♦ 

..a.. 

olo 
L 

olo 
QJ 
D 

::J0_c Vl

..a.. 

..a.. 

TCP (2-4b) 

LANES CLOSED 

X 

QJ 0 0 
Q_ Vl 
"' L 0 
,= 

(I] 

_J 

N "

_J 

END 

ROAD WORK 

G20-2 
48" X 24" 

CW13-1P 
24" X 24" 

1-6aT 

" X 36" 

CW13-1P 
24" X 24" 

LEGEND 

= Type 3 Barricade !!I !!I Channelizing Devices 

Dj) Heavy Work Vehicle � Truck Mounted 
Attenuator (TMAI 

@ 
Tra i I er Mounted 

@ 
Portable Changeable 

Flashing Arrow Boord Message Sign (PCMSI 

..a.. Sign ◊ Traffic Flow 

°' Flag °-o Flogger 

Minimum Suggested Maximum 
Desirable Spoc of Minimum Suggested 

Posted Formula Taper Lengths Channel zing Sign 
Longitudinal Speed ** Devices 

Spacing 
Buffer Space "X" * 1 O' 11' 1 2' On a On a Distance 

"B" 
Offset Offset Offset Taper Tangent 

30 
ws

2 1 50' 1 65' 1 80' 30' 60' 1 20' 90' 
35 L =

GO
205' 225' 245' 35' 70' 160' 1 20' 

40 265' 295' 320' 40' 80' 240' 1 55' 
45 450' 495' 540' 45' 90' 320' 195' 
50 500' 550' 600' 50' 1 00' 400' 240' 
55 

L = WS 550' 605' 660' 55' 11 O' 500' 295' 
60 600' 660' 720' 60' 120' 600' 350' 
65 650' 71 5' 780' 65' 130' 700' 41 O' 
70 700' 770' 840' 70' 1 40' 800' 475' 
75 750' 825' 900' 75' 150' 900' 540' 

* Conventional Roods Only
** Toper I engths hove been rounded off. 

L=Length of TaperlFT) W=Width of Offset(FT) S=Posted Speed(MPH) 

TYPICAL USAGE 

MOBILE 
I 

SHORT 
I 

SHORT TERM 

I 
I NT ERM ED I A TE 

I 
LONG TERM 

DURA TI ON STATIONARY TERM ST AT IONARY STATIONARY 

I I ✓ I ✓ I 

GENERAL NOTES 

1. Flogs attached to signs where shown, ore REQUIRED.
2. Al I traffic control devices i I lustroted ore REQUIRED, except those denoted 

with the triangle symbol may be omitted when stated elsewhere in the plans, 
or for routine maintenance work, when approved by the Engineer. 

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

4. For short term opp I icotions, when post mounted signs ore not used, the distance
legend may be shown on the sign face rather than on a CW16-3aP supplemental
plaque.

5. A Shadow Vehicle with a TMA should be used anytime it con be positioned
30 to 100 feet in advance of the area of crew exposure without adversely affecting 

the performance or quo I ity of the work. If workers ore no longer present but rood 
or work conditions require the traffic control to remain in place, Type 3 
Barricades or other channelizing devices may be substituted for the Shadow 
Vehicle and TMA. 

6, Additional Shadow Vehicles with TMAs may be positioned in each closed 
lone, on the shoulder or off the paved surface, next to those shown in order 
to protect a wider work space. 

TCP (2-40) 

7. If this TCP is used for a left lone closure, CW20-5TL "LEFT LANE CLOSED"signs
shol I be used and channelizing devices shol I be placed on the center I ine to
protect the work space from opposing traffic with the arrow board placed in the 
closed lone near the end of the merging toper. 

TCP (2-4b) 

8. For shorter durations where traffic is directed over a yellow center I ine,
channelizing devices which separate two-way traffic should be spaced on tapers 

at 20' or 15' if posted speeds ore 35 mph or slower, and for tangent sections, at 
1/21S) where S is the speed in mph. This tighter devices spacing is intended for 
the area of conflicting markings, not the entire work zone. 

. 
I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

TRAFFIC CONTROL PLAN 

LANE CLOSURES ON 

CONVENTIONAL 

MULTI LANE 

ROADS 

TCP(2-4)-18 
FILE: tcpZ-4-18. dgn DN: CK; DW; CK: 

©TxDOT December 1985 CONT SECT JOB HIGHWAY 

REVISIONS 0902 00 278 VA 8-95 3-03 
1 -97 2-12 DIST COUNTY SHEET NO. 

c�----------------------------------------------------------------------------------------------------------------"'"'"""'""" _______________________ _4-98 2-18 FW TARRANT 
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EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

LEGEND

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

EXIST. RADIO ANTENNA

PROP. ETHERNET RADIO ANTENNA
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DERETSI
GE

R

ITS LAYOUT

SH 199 AT HODGKINS RD

N

20020

SCALE:  1" = 40'

26

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

TRAFFIC SIGNAL POLE 
WITH MOUNT ON

INSTALL CCTV

ELECTRICAL SERVICE
EXISTING 

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

 TO REMAIN
EXISTING ITS RADIO

CONDUIT & CONDUCTOR RUN CHART

NO.

RUN

EXISTING CONDUIT

SIZE (IN)
(FT)

LENGTH

SHIELDED

2 C #14

AWG

16 C #12

AWG

9 C#12

AWG

1C #6

AWG

1C #8

AWG

1C#8

BARE

10 1 1 6 1

2-3" 15 1 16 3 1 4 1

2-3" 5 1 16 3 1 2 1

ESTIMATED TOTALS (LF)

PROPOSED EXISTING

 CABLE

ETHERNET

  CCTV

 ## ADDITIONAL CABLE LENGTH ADDED TO ALLOW FOR SLACK

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC. CODE DESCRIPTION

6010 # CCTV ETHERNET POE CABLE LF

6010 # CCTV POE INJECTOR EA 1

6010

6004 CCTV MOUNT (POLE) EA 16010

6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

UNIT QTY

EA

EA 1

6027 6003

6027 6008

#

2

30

EXTENSION POLE WITH CLAMP KIT

GROUND BOX (PREPARE)

CONDUIT (PREPARE) LF

 

HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED CCTV CAMERA AND ASSOCIATED 3.

IN THE FIELD AS NECESSARY. 

INFORMATION.THE CONTRACTOR SHALL VERIFY LOCATIONS

CHART ARE APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

CONDUIT,AND CONDUCTORS SHOWN IN THE PLANS AND RUN 

ALL TRAFFIC SIGNAL EQUIPMENT INCLUDING RADIOS,2.

SHALL BE SUBSIDIARY TO ITEM 6010.

OTHER FACTORS IMPACTING CCTV LOCATIONS.THIS WORK

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

NUMBER OF CABLES

45 ##

6062

90

H
O

D
K
I

N
S
 

R
D

T-1

1-3"1

2

3

POLE

CABLE INSIDE

POLE

T-1

TOTAL

45

45

3

2

1

 

 

 CABLE

ETHERNET

  CCTV

CABINET
EXISTING CONTROLLER

4/16/21



1
2
:1

8
:1

7
 P

M
4
/1

6
/2

0
2
1

0
2
7
 S

H
 1

9
9
 A

T
 A

Z
L
E
 A

V
E
 I
T
S
 L

A
Y

O
U

T
.d

g
n

L
o
c
a
l

pdf-c.pltcfg

FED.RD.
DIV.NO.

STATE

JOB

COUNTYDISTRICT

CONTROL SECTION

SHEET

NO.

HIGHWAY

NO.

TEXAS

FEDERAL PROJECT NO.

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235

FED.RD.
DIV.NO.

STATE

JOB

COUNTYDISTRICT

CONTROL SECTION

SHEET

NO.

HIGHWAY

NO.
FEDERAL PROJECT NO.

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235

06

0902 278

TARRANTFTW

00

NO. DATE REVISION APPROVED

R

2021C

Texas Department of Transportation

EXIST. ELECTRICAL SERVICE
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EXIST. TRAFFIC SIGNAL POLE

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

LEGEND

EXIST. YAGI ANTENNA
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PROP. GROUND BOX
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DERETSI
GE

R

20020

SCALE:  1" = 40'

ITS LAYOUT

SH 199 AT AZLE AVENUE

SCALE:  1" = 40'

N

20020

SCALE:  1" = 40'

27

POLE

CABLE INSIDE

POLE

T-1

TOTAL
CABINET
EXISTING CONTROLLER

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

45

45

TRAFFIC SIGNAL POLE 
WITH MOUNT ON

INSTALL CCTV

TO REMAIN
EXISTING ITS RADIO

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

 CABLE

ETHERNET

  CCTV

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

SH 199

 

A
Z

L
E
 

A
V

E

T-9

T-1  

CONDUIT & CONDUCTOR RUN CHART

EXISTING CONDUIT

(FT)

LENGTH

SHIELDED

2 C #14

AWG

9 C #12

AWG

16 C #12

AWG

1C#6

AWG

1C#8

AWG

1C#6

BARE

10 1 1 6 1

3-4" 55 1 36 2 4 4 1

ESTIMATED TOTALS (LF)

PROPOSED

NUMBER OF CABLES

3-4" 1 36 2 4 15 2

SIZE (IN)

NO.
RUN

EXISTING

 CABLE

ETHERNET

  CCTV

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC. CODE DESCRIPTION UNIT QTY

6010 # CCTV ETHERNET POE CABLE LF

6010 # CCTV POE INJECTOR EA 1

6010 6004 CCTV MOUNT (POLE) EA 1

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

EA

EA 1

2

EXTENSION POLE WITH CLAMP KIT

GROUND BOX (PREPARE)

CONDUIT (PREPARE) LF

#

6027

6027

6003

6008

70

SHEET SUMMARY OF QUANTITIES

## ADDTIONAL CABLE LENGTH ADDED TO ALLOW FOR SLACK

85 ##

130

6062

1

2

3

1-3"

 

HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED CCTV CAMERA AND ASSOCIATED 3.

IN THE FIELD AS NECESSARY. 

INFORMATION.THE CONTRACTOR SHALL VERIFY LOCATIONS

CHART ARE APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

CONDUIT,AND CONDUCTORS SHOWN IN THE PLANS AND RUN 

ALL TRAFFIC SIGNAL EQUIPMENT INCLUDING RADIOS,2.

SHALL BE SUBSIDIARY TO ITEM 6010.

OTHER FACTORS IMPACTING CCTV LOCATIONS.THIS WORK

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

1

2

3

4/16/21
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EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA
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EXIST. CAMERA

LEGEND
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DERETSI
GE

R

ITS LAYOUT

SH 199 AT CHARBONNEAU

N

20020

SCALE:  1" = 40'

28

TO REMAIN
EXISTING ITS RADIO

TRAFFIC SIGNAL POLE 
WITH MOUNT ON
INSTALL CCTV

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM## ADDITIONAL CABLE LENGTH ADDED TO ALLOW FOR SLACK

           SERVICE
EXISTING ELECTRICAL

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

CABINET
EXISTING CONTROLLER

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

CONDUIT & CONDUCTOR RUN CHART

NO.

RUN

EXISTING CONDUIT

SIZE (IN)
(FT)

LENGTH

AWG

9 C #12

AWG

16 C #12

AWG

1C#6

AWG

1C#8

AWG

1C#8

BARE

CABLE

VIVIDS

3" 5 1 1 4 1 1

4" 15 1 1 3 1 3

ESTIMATED TOTALS (LF)

PROPOSED EXISTING

NUMBER OF CABLES

POLE

CABLE INSIDE

POLE

T-6

TOTAL

 

T-6

SH 199

 

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC. CODE DESCRIPTION UNIT QTY

6010 # CCTV ETHERNET POE CABLE LF

6010 # CCTV POE INJECTOR EA 1

6010 6004 CCTV MOUNT (POLE) EA 1

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

EA 1

EA 1#6062

6027

6027

6003

6008

20

EXTENSION POLE WITH CLAMP KIT

LFCONDUIT (PREPARE)

GROUND BOX (PREPARE)

45

45

75
 CABLE

ETHERNET

  CCTV

C
H

A
R

B
O

N
N

E
A

U
 

R
D

30 ##

HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED CCTV CAMERA AND ASSOCIATED 3.

IN THE FIELD AS NECESSARY. 

INFORMATION.THE CONTRACTOR SHALL VERIFY LOCATIONS

CHART ARE APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

CONDUIT,AND CONDUCTORS SHOWN IN THE PLANS AND RUN 

ALL TRAFFIC SIGNAL EQUIPMENT INCLUDING RADIOS,2.

SHALL BE SUBSIDIARY TO ITEM 6010.

OTHER FACTORS IMPACTING CCTV LOCATIONS.THIS WORK

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:
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SCALE:  1" = 40'

29

TO REMAIN
EXISTING ITS RADIO

TRAFFIC SIGNAL POLE 
WITH MOUNT ON

INSTALL CCTV

HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED CCTV CAMERA AND ASSOCIATED 3.

IN THE FIELD AS NECESSARY. 

INFORMATION.THE CONTRACTOR SHALL VERIFY LOCATIONS

CHART ARE APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

CONDUIT,AND CONDUCTORS SHOWN IN THE PLANS AND RUN 

ALL TRAFFIC SIGNAL EQUIPMENT INCLUDING RADIOS,2.

SHALL BE SUBSIDIARY TO ITEM 6010.

OTHER FACTORS IMPACTING CCTV LOCATIONS.THIS WORK

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

SH 199

B
O

A
T
 

C
L

U
B
 

R
D

T-3

 

 
 

POLE

T-2

TOTAL

    POLE

CABLE INSIDE

45

45

 CABLE

ETHERNET 

  CCTV

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

4

3

2

CABINET
EXISTING CONTROLLER

1

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC. CODE

6010 # CCTV ETHERNET POE CABLE

6010 #

6010

6004 CCTV MOUNT (POLE) EA 16010

6002 EA 1CCTV FIELD EQUIPMENT (DIGITAL)

EA

6027

6027

6003

6008 GROUND BOX (PREPARE)

CONDUIT (PREPARE) LF 135

3

ESTIMATED TOTALS (LF)

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT

SIZE (IN)
(FT)

LENGTH

SHIELDED

2 C #14

AWG

16 C #12

3" 1

3" 1 1

3" 1 1

PROPOSED

NUMBER OF CABLES

1 1

11

3

4 4" 10

60

55

10

15

13

10

XXHW

1C#6

2

2

2

(BARE)

#6 AWG

  1/C 

1

1

1

1

EXISTING

 CABLE

ETHERNET

  CCTV 

155 ##

## ADDITIONAL CABLE LENGTH ADDED TO ALLOW FOR SLACK

           SERVICE
EXISTING ELECTRICAL

 

CCTV POE INJECTOR

LF 200

EA 1

6062 # EXTENSION POLE WITH CLAMP KIT EA 1

UNIT QTYDESCRIPTION

2
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CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

LEGEND

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

EXIST. RADIO ANTENNA

PROP. ETHERNET RADIO ANTENNA
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SCALE:  1" = 40'

30

HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED CCTV CAMERA AND ASSOCIATED 3.

IN THE FIELD AS NECESSARY. 

INFORMATION.THE CONTRACTOR SHALL VERIFY LOCATIONS

CHART ARE APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

CONDUIT,AND CONDUCTORS SHOWN IN THE PLANS AND RUN 

ALL TRAFFIC SIGNAL EQUIPMENT INCLUDING RADIOS,2.

SHALL BE SUBSIDIARY TO ITEM 6010.

OTHER FACTORS IMPACTING CCTV LOCATIONS.THIS WORK

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

SERVICE
EXISTING ELECTRICAL

TO REMAIN
EXISTING ITS RADIO

CABINET
EXISTING CONTROLLER

TRAFFIC SIGNAL POLE
WITH MOUNT ON
INSTALL CCTV

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

SH 199

R
O
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E
R
T
S
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T
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F
F

T-1

 

T-7

 

 

POLE

CABLE INSIDE

POLE

T-1

TOTAL

45

45

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC. CODE DESCRIPTION QTY

6010 # CCTV ETHERNET POE CABLE

6010 # CCTV POE INJECTOR 1

6010 6004 CCTV MOUNT (POLE) EA 1

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) 1

EA

# THIS ITEM NOT PAID FOR DIRECTLY, CONSIDERED SUBSIDIARY TO THE PERTINENT PAY ITEM

6003

6008

6027

6027 GROUND BOX (PREPARE)

CONDUIT (PREPARE) 150LF

4

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT

SIZE (IN)
(FT)

LENGTH

SHIELDED

2 C #14

AWG

2C#12

AWG

6/C #12

AWG

9/C #12

2" 10 1 1 2 2

4" 50 1 7 2 2 4 1

4" 50 1 7 2 2 4 1

5" 30 1 12 2 4 4 2

5" 10 1 12 2 4 4 2

ESTIMATED TOTALS (LF)

PROPOSED EXISTING

NUMBER OF CABLES

AWG

1C#8

BARE

## ADDITONAL CABLE LENGTH ADDED TO ALLOW FOR SLACK

 CABLE

ETHERNET

  CCTV

EA

EA

LF

UNIT

175 ##

220

6062 # EXTENSION POLE WITH CLAMP KIT EA 1

1

2

3

4

5

 CABLE

ETHERNET

  CCTV

 

2

5

1

3

4
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EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA

VASEE TITLE SHEET
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US 377

T-1

CCTV CAMERA

INSTALL PROPOSED 

2

1

ANTENNA (DUAL POLARITY)

AND PARABOLIC KIT 

RADIO (SNGL)(5 GHZ)-C-P 

INSTALL PROPOSED ITS 

ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED ITS RADIO, PARABOLIC ANTENNA, CCTV CAMERA, AND 4.

INFORMATION. VERIFY LOCATIONS IN THE FIELD AS NECESSARY.

AND SHOWN FOR CONTRACTOR INFORMATION BASED ON AVAILABLE AS-BUILT 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE APPROXIMATE 3.

PERMANENT INSTALLATION.

BE COORDINATED WITH THE ENGINEER FOR DETERMINING RESOLUTION PRIOR TO 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE SPECIFICATION SHALL 2.

SUBSIDIARY TO ITEM 6062.

CONNECTION FOR MEETING PERFORMANCE SPECIFICATION. THIS WORK SHALL BE 

PRIOR TO PERMANENTLY INSTALLING RF LINKS TO VERIFY AND TEST EACH LINK 

AND RF COMMUNICATIONS. CONTRACTOR SHALL PERFORM FIELD RF TESTING 

ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING CCTV LOCATIONS 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND INFORM 1.

NOTES:

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3)

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

AWG

16C#12

(BARE)

AWG

1C#6

XHHW

AWG

1C#8

1 1-3" 18 1 1 1 2 2

2 1-3" 17 1 1 6 1

ESTIMATED TOTALS (LF) 45## 45##

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

T-1 45 45

TOTAL 45 45

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

6010 ** CCTV POE INJECTOR EA 1

6010 ** CCTV ETHERNET POE CABLE LF 90

6010 6004 CCTV MOUNT (POLE) EA 1

6027 6003 CONDUIT (PREPARE) LF 35

6027 6008 GROUND BOX (PREPARE) EA 1

6062 6024 ITS RADIO (SNGL)(5 GHZ)-C-P EA 1

6062 ** PARABOLIC KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE INJECTOR EA 1

6062 ** RADIO ETHERNET POE CABLE LF 90

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

04/16/2021
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EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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SCALE:  1" = 40'
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EXIST. PTZ CAMERA

EXIST. ANTENNA
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US 377

MAKE IT FUNCTIONAL (SUBSIDIARY TO ITEM 6010).

IP CAMERA AND CONNECT TO ETHERNET SWITCH AND 

CONTRACTOR TO CONNECT POWER FOR EXISTING CCTV 5.

ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

INSTALL PROPOSED ITS RADIO, ANTENNA, AND 

AND 900 MHZ RADIO. EXTENDER TO BE REMOVED. 

REMOVE EXISTING YAGI ANTENNA & COAX CABLE, 4.

OPERATIONAL.

NECESSARY HARDWARE TO MAKE EXISTING DEVICES 

OF THE US 377 SYSTEM. CONTRACTOR SHALL INSTALL 

EXISTING CAMERA TO BE CONFIGURED WITH THE REST 4.

FIELD AS NECESSARY.

AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE 

CONTRACTOR INFORMATION BASED ON AVAILABLE 

CONDUCTORS ARE APPROXIMATE AND SHOWN FOR 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND 3.

RESOLUTION PRIOR TO PERMANENT INSTALLATION.

COORDINATED WITH THE ENGINEER FOR DETERMINING 

PERFORMANCE SPECIFICATION SHALL BE 

ALL LOCATIONS THAT DO NOT MEET LINK 2.

SHALL BE SUBSIDIARY TO ITEM 6062.

MEETING PERFORMANCE SPECIFICATION. THIS WORK 

VERIFY AND TEST EACH LINK CONNECTION FOR 

PRIOR TO PERMANENTLY INSTALLING RF LINKS TO 

CONTRACTOR SHALL PERFORM FIELD RF TESTING 

OTHER FACTORS IMPACTING RF COMMUNICATIONS. 

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

T-1

ITS RADIO ANTENNA

REMOVE EXISTING 

CAMERA TO REMAIN

EXISTING CCTV 

ITS RADIO

REMOVE EXISTING 

1

2

(DUAL)(5 GHZ/5 GHZ)-I-U

INSTALL PROPOSED ITS RADIO 

OPERATIONAL (SUBSIDIARY TO ITEM 6010).

CABLE TO PROPOSED ETHERNET SWITCH AND MAKE THE EXISTING CCTV 

CCTV MULTI-CONDUCTOR CABLE TO LOCAL/REMOTE CONTROL UNIT, ETHERNET 

CONTRACTOR TO INSTALL EXISTING LOCAL/REMOTE CONTROL UNIT, CONNECT 5.

MAKE OPERATIONAL. DELIVER ADDITIONAL FLAT PANEL KIT ANTENNA TO TXDOT.

INSTALL PROPOSED ITS RADIO, ANTENNA, AND ASSOCIATED HARDWARE AND 

REMOVE EXISTING ANTENNA, EXTENSION POLE, ETHERNET CABLE, AND RADIO. 4.

INFORMATION. VERIFY LOCATIONS IN THE FIELD AS NECESSARY.

AND SHOWN FOR CONTRACTOR INFORMATION BASED ON AVAILABLE AS-BUILT 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE APPROXIMATE 3.

PERMANENT INSTALLATION.

BE COORDINATED WITH THE ENGINEER FOR DETERMINING RESOLUTION PRIOR TO 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE SPECIFICATION SHALL 2.

SUBSIDIARY TO ITEM 6062.

CONNECTION FOR MEETING PERFORMANCE SPECIFICATION. THIS WORK SHALL BE 

PRIOR TO PERMANENTLY INSTALLING RF LINKS TO VERIFY AND TEST EACH LINK 

AND RF COMMUNICATIONS. CONTRACTOR SHALL PERFORM FIELD RF TESTING 

ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING CCTV LOCATIONS 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND INFORM 1.

NOTES:

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6027 6003 CONDUIT (PREPARE) LF 20

6027 6008 GROUND BOX (PREPARE) EA 1

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 **
POLARITY)

FLAT PANEL KIT ANTENNA (DUAL
EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE INJECTOR EA 1

6062 ** RADIO ETHERNET POE CABLE LF 75

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING ANTENNA,
EA 1

6062 ** REMOVE ETHERNET CABLE LF 60

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

RADIO

(BARE)

AWG

1C#6

LUMINAIRE

4C#12 AWG

SIGNAL

AWG

16C#14

DETECTION

CABLE

RPD/RADD

CABLE

CAMERA

PTZ

CABLE

ETHERNET

1 1-4" 12 1 1 1 1 3 1 1

2 1-4" 7 1 1 3 5 1 1

ESTIMATED TOTALS (LF) 30## 20

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

RADIO

REMOVE

CABLE

ETHERNET

T-1 45 40

TOTAL 45 40

04/16/2021
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EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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R.O.W.

R.O.W. R.O.W.

US 377

R
M
 
2
8
7
1

T-1

T-3
T-2

R
.

O
.

W
.

R.O.W.

CCTV CAMERA

INSTALL PROPOSED 

(DUAL)(5 GHZ/5 GHZ)-I-U

INSTALL PROPOSED ITS RADIO 

YAGI ANTENNA

REMOVE EXISTING 

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

4 3

6

5

2

1

ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

MHZ RADIO. INSTALL PROPOSED ITS RADIO, ANTENNAS, CCTV CAMERA, AND 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, COAX CABLE, AND 900 4.

AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE FIELD AS NECESSARY.

APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION BASED ON AVAILABLE 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE 3.

TO PERMANENT INSTALLATION.

BE COORDINATED WITH THE ENGINEER FOR DETERMINING RESOLUTION PRIOR 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE SPECIFICATION SHALL 2.

SHALL BE SUBSIDIARY TO ITEM 6062.

LINK CONNECTION FOR MEETING PERFORMANCE SPECIFICATION. THIS WORK 

PRIOR TO PERMANENTLY INSTALLING RF LINKS TO VERIFY AND TEST EACH 

AND RF COMMUNICATIONS. CONTRACTOR SHALL PERFORM FIELD RF TESTING 

ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING CCTV LOCATIONS 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND INFORM 1.

NOTES:

SHEET SUMMARY OF QUANTITIES

ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

6010 ** CCTV POE INJECTOR EA 1

6010 ** CCTV ETHERNET POE CABLE LF 175

6010 6004 CCTV MOUNT (POLE) EA 1

6027 6003 CONDUIT (PREPARE) LF 120

6027 6008 GROUND BOX (PREPARE) EA 3

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 175

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 130

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

REMOVE

COAX CABLE

T-1 45 45

T-3 40

TOTAL 45 45 40

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

SHIELD

2C#14

AWG

16C#12

AWG

1C#6

AWG

2C#10

(BARE)

AWG

1C#8

CABLE

COAX

1 1-3" 6 1 1 1 1 2

2 1-3" 92 1 1 11 2 1 1

3 1-3" 3 1 2 1 1

4 1-2" 66 1 2 1 1

5 1-3" 14 1 1 4 2 3 2 1 1

6 2-4" 6 1 1 20 4 3 3 2 1

ESTIMATED TOTALS (LF) 130## 130## 90

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

04/16/2021
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SHEET
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HIGHWAY
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TEXAS

FEDERAL PROJECT NO.

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235

FED.RD.
DIV.NO.

STATE

JOB

COUNTYDISTRICT

CONTROL SECTION

SHEET

NO.

HIGHWAY

NO.
FEDERAL PROJECT NO.

R

2021C

Texas Department of Transportation

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235

0902 278

TARRANTFTW

00

06

TEXAS PE FIRM REG # F-18726

832.399.1100

HOUSTON, TEXAS 77079

14811 ST. MARY'S LANE, SUITE 180

DN: AC DW: JCCK: KT CK: SN

EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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SCALE:  1" = 40'
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T-1

T-2

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

(5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

YAGI ANTENNA

REMOVE EXISTING 

ANTENNA (DUAL POLARITY)

AND PARABOLIC KIT 

RADIO (SNGL)(5 GHZ)-C-P 

INSTALL PROPOSED ITS 

1

2

3

4

56

CCTV CAMERA

INSTALL PROPOSED 

ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

ANTENNA AND FLAT PANEL KIT ANTENNA, CCTV CAMERA, AND 

AND 900 MHZ RADIO. INSTALL PROPOSED ITS RADIOS, PARABOLIC 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, COAX CABLE, 4.

FIELD AS NECESSARY.

AVAILABLE AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE 

APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION BASED ON 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE 3.

DETERMINING RESOLUTION PRIOR TO PERMANENT INSTALLATION.

SPECIFICATION SHALL BE COORDINATED WITH THE ENGINEER FOR 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE 2.

ITEM 6062.

PERFORMANCE SPECIFICATION. THIS WORK SHALL BE SUBSIDIARY TO 

LINKS TO VERIFY AND TEST EACH LINK CONNECTION FOR MEETING 

PERFORM FIELD RF TESTING PRIOR TO PERMANENTLY INSTALLING RF 

CCTV LOCATIONS AND RF COMMUNICATIONS. CONTRACTOR SHALL 

INFORM ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND 1.

NOTES:

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO
REMOVE

COAX CABLE

T-1 45

T-2 45 45 40

TOTAL 45 90 40

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

(BARE)

AWG

1C#6

CABLE

RPD

CABLE

RADD

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-3" 9 1 1 1 1 1 1 1

2 1-4" 105 1 2 1 1 1 1 1 1

3 1-4" 28 1 3 1 1 1 1 1 1

4 1-3" 9 1 1 1 1 1 1 2 1 1

5 2-4" 32 1 2 8 4 2 4 1 2 4 1

6 2-4" 6 1 2 8 4 2 4 1 4 1

ESTIMATED TOTALS (LF) 60## 250## 50

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

6010 ** CCTV POE INJECTOR EA 1

6010 ** CCTV ETHERNET POE CABLE LF 105

6010 6004 CCTV MOUNT (POLE) EA 1

6027 6003 CONDUIT (PREPARE) LF 190

6027 6008 GROUND BOX (PREPARE) EA 4

6062 6024 ITS RADIO (SNGL)(5 GHZ)-C-P EA 1

6062 ** PARABOLIC KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 235

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 2

6062 ** RADIO POE INJECTOR EA 1

6062 ** RADIO ETHERNET POE CABLE LF 105

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 90

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

05/18/2021
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MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235
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SHEET

NO.
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NO.
FEDERAL PROJECT NO.
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Texas Department of Transportation

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235
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TARRANTFTW

00
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TEXAS PE FIRM REG # F-18726

832.399.1100

HOUSTON, TEXAS 77079

14811 ST. MARY'S LANE, SUITE 180

DN: AC DW: JCCK: KT CK: SN

EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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US 377

T-1

T-2

YAGI ANTENNA

REMOVE EXISTING 

CCTV CAMERA

INSTALL PROPOSED 

(5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

1

2

5

4

3
ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

MHZ RADIO. INSTALL PROPOSED ITS RADIO, ANTENNAS, CCTV CAMERA, AND 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, COAX CABLE, AND 900 4.

AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE FIELD AS NECESSARY.

APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION BASED ON AVAILABLE 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE 3.

TO PERMANENT INSTALLATION.

BE COORDINATED WITH THE ENGINEER FOR DETERMINING RESOLUTION PRIOR 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE SPECIFICATION SHALL 2.

SHALL BE SUBSIDIARY TO ITEM 6062.

LINK CONNECTION FOR MEETING PERFORMANCE SPECIFICATION. THIS WORK 

PRIOR TO PERMANENTLY INSTALLING RF LINKS TO VERIFY AND TEST EACH 

AND RF COMMUNICATIONS. CONTRACTOR SHALL PERFORM FIELD RF TESTING 

ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING CCTV LOCATIONS 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND INFORM 1.

NOTES:

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

REMOVE

COAX CABLE

T-1 40

T-2 45 45

TOTAL 45 45 40

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

AWG

1C#6

(BARE)

AWG

1C#6

CABLE

RPD

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-3" 13 1 1 1 1 1 1 1 1

2 1-4" 118 1 1 2 1 1 1 1 1

3 1-3" 16 1 1 1 2 1 1

4 1-4" 25 5 3 2 1 3 1 3 1

5 2-4" 5 1 1 8 4 2 2 4 4 1

ESTIMATED TOTALS (LF) 145## 145## 50

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

6010 ** CCTV POE INJECTOR EA 1

6010 ** CCTV ETHERNET POE CABLE LF 190

6010 6004 CCTV MOUNT (POLE) EA 1

6027 6003 CONDUIT (PREPARE) LF 140

6027 6008 GROUND BOX (PREPARE) EA 2

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 190

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 90

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

04/16/2021
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SHEET
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FEDERAL PROJECT NO.

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235
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DIV.NO.
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JOB

COUNTYDISTRICT

CONTROL SECTION

SHEET
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NO.
FEDERAL PROJECT NO.

R
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Texas Department of Transportation

MALDONADO - BURKETT
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00

06

TEXAS PE FIRM REG # F-18726

832.399.1100

HOUSTON, TEXAS 77079

14811 ST. MARY'S LANE, SUITE 180

DN: AC DW: JCCK: KT CK: SN

EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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US 377

T-1
(5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

YAGI ANTENNA

REMOVE EXISTING 

OMNI ANTENNA

REMOVE EXISTING 

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

1

2
3

ANTENNAS, AND ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

COAX CABLE, AND 900 MHZ RADIO. INSTALL PROPOSED ITS RADIO, 

REMOVE EXISTING YAGI ANTENNA, OMNI ANTENNA, EXTENSION POLES, 4.

FIELD AS NECESSARY.

AVAILABLE AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE 

APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION BASED ON 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE 3.

DETERMINING RESOLUTION PRIOR TO PERMANENT INSTALLATION.

SPECIFICATION SHALL BE COORDINATED WITH THE ENGINEER FOR 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE 2.

ITEM 6062.

PERFORMANCE SPECIFICATION. THIS WORK SHALL BE SUBSIDIARY TO 

LINKS TO VERIFY AND TEST EACH LINK CONNECTION FOR MEETING 

PERFORM FIELD RF TESTING PRIOR TO PERMANENTLY INSTALLING RF 

CCTV LOCATIONS AND RF COMMUNICATIONS. CONTRACTOR SHALL 

INFORM ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND 1.

NOTES:

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

(BARE)

AWG

1C#6

CABLE

RPD

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-3" 12 1 1 1 1 2 1 2

2 1-4" 17 1 6 3 1 3 1 3 2

3 2-4" 6 1 8 4 2 4 4 2

ESTIMATED TOTALS (LF) 45## 70

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

RADIO

REMOVE

COAX CABLE

T-1 45 80

TOTAL 45 80

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6027 6003 CONDUIT (PREPARE) LF 35

6027 6008 GROUND BOX (PREPARE) EA 2

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE INJECTOR EA 1

6062 ** RADIO ETHERNET POE CABLE LF 90

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 2

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING OMNI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 150

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

04/16/2021
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FEDERAL PROJECT NO.

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235

FED.RD.
DIV.NO.

STATE

JOB

COUNTYDISTRICT

CONTROL SECTION

SHEET

NO.

HIGHWAY

NO.
FEDERAL PROJECT NO.

R
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Texas Department of Transportation

MALDONADO - BURKETT

www.maldonado-burkett.com

TBPE # 10258       TBPLS # 10194235
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TARRANTFTW

00
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TEXAS PE FIRM REG # F-18726

832.399.1100

HOUSTON, TEXAS 77079

14811 ST. MARY'S LANE, SUITE 180

DN: AC DW: JCCK: KT CK: SN

EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA

VASEE TITLE SHEET

87924

KEVIN D. TYER

R
E
EN

S
AXETFOETATS

P
R

O

F
ESS ON

AL E

N

G

LCENS
DE

Engineers | Surveyors | ContractorsEngineers | Surveyors | Contractors

R.O.W.

R.O.W.R.O.W.

R
.

O
.

W
.

R
.

O
.

W
.

R.O.W.

US 377

M
E

R
C

E
D

E
S
 
S

T

T-1

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

YAGI ANTENNA

REMOVE EXISTING 

(5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

4

3

2

1

CCTV CAMERA

INSTALL PROPOSED 

AND ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

PROPOSED ITS RADIO, ANTENNAS, CCTV CAMERA, 

COAX CABLE, AND 900 MHZ RADIO. INSTALL 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, 4.

FIELD AS NECESSARY.

AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE 

CONTRACTOR INFORMATION BASED ON AVAILABLE 

CONDUCTORS ARE APPROXIMATE AND SHOWN FOR 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND 3.

RESOLUTION PRIOR TO PERMANENT INSTALLATION.

COORDINATED WITH THE ENGINEER FOR DETERMINING 

PERFORMANCE SPECIFICATION SHALL BE 

ALL LOCATIONS THAT DO NOT MEET LINK 2.

TO ITEM 6062.

SPECIFICATION. THIS WORK SHALL BE SUBSIDIARY 

LINK CONNECTION FOR MEETING PERFORMANCE 

INSTALLING RF LINKS TO VERIFY AND TEST EACH 

FIELD RF TESTING PRIOR TO PERMANENTLY 

COMMUNICATIONS. CONTRACTOR SHALL PERFORM 

OTHER FACTORS IMPACTING CCTV LOCATIONS AND RF 

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6010 6002 CCTV FIELD EQUIPMENT (DIGITAL) EA 1

6010 ** CCTV POE INJECTOR EA 1

6010 ** CCTV ETHERNET POE CABLE LF 145

6010 6004 CCTV MOUNT (POLE) EA 1

6027 6003 CONDUIT (PREPARE) LF 90

6027 6008 GROUND BOX (PREPARE) EA 3

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 145

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 130

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

(BARE)

1C#6 AWG

CABLE

RPD

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-3" 14 1 1 1 1 1 2 1 1

2 1-4" 16 1 1 6 3 1 2 1 3 1

3 2-4" 46 1 1 8 4 2 4 2 4 1

4 2-4" 11 1 1 8 4 2 4 4 1

ESTIMATED TOTALS (LF) 100## 100## 90

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

CCTV

CABLE

ETHERNET

RADIO
REMOVE

COAX CABLE

T-1 45 45 40

TOTAL 45 45 40

04/16/2021
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EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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R.O.W.

R.O.W.

R.O.W.
R.O.W.

US 377

T-1

T-2

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

YAGI ANTENNA

REMOVE EXISTING 

(5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

4

5

2

1

3

AND ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

AND 900 MHZ RADIO. INSTALL PROPOSED ITS RADIO, ANTENNAS, 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, COAX CABLE, 4.

FIELD AS NECESSARY.

AVAILABLE AS-BUILT INFORMATION. VERIFY LOCATIONS IN THE 

APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION BASED ON 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS ARE 3.

DETERMINING RESOLUTION PRIOR TO PERMANENT INSTALLATION.

SPECIFICATION SHALL BE COORDINATED WITH THE ENGINEER FOR 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE 2.

SUBSIDIARY TO ITEM 6062.

MEETING PERFORMANCE SPECIFICATION. THIS WORK SHALL BE 

RF LINKS TO VERIFY AND TEST EACH LINK CONNECTION FOR 

PERFORM FIELD RF TESTING PRIOR TO PERMANENTLY INSTALLING 

CCTV LOCATIONS AND RF COMMUNICATIONS. CONTRACTOR SHALL 

INFORM ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS IMPACTING 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND 1.

NOTES:SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6027 6003 CONDUIT (PREPARE) LF 140

6027 6008 GROUND BOX (PREPARE) EA 3

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 192

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 75

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

RADIO

REMOVE

COAX CABLE

T-1 40

T-2 45

TOTAL 45 40

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

CONDUIT
NUMBER OF CABLES

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

(BARE)

AWG

1C#6

CABLE

RPD

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-4" 16 1 1 1 1 1 1 1

2 1-4" 101 1 2 1 1 1 1 1

3 1-4" 15 1 2 1 1 1 1 1

4 2-4" 6 1 6 4 2 4 3 1

5 1-4" 25 1 1 1 1 2 1 1

ESTIMATED TOTALS (LF) 147## 35

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

04/16/2021
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EXIST. ELECTRICAL SERVICE

EXIST. GROUND BOX

EXIST. CONDUIT

EXIST. LUMINAIRE

EXIST. TRAFFIC SIGNAL POLE

LEGEND

CONTROLLER CABINET

EXIST. TRAF SIGNAL

PROP. CCTV CAMERA

PROP. PARABOLIC ANTENNA

EXIST. CAMERA

EXIST. YAGI ANTENNA

EXIST. ITS GROUND BOX

PROP. GROUND BOX

EXIST. CONDUIT (BORED)

PROP. ETHERNET RADIO ANTENNA

EXIST. OMNI ANTENNA

EXIST. ETHERNET RADIO ANTENNA
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US 377

T-1

ASSOCIATED HARDWARE AND MAKE OPERATIONAL.

PROPOSED ITS RADIO, ANTENNA, CCTV CAMERA, AND 

EXTENDER TO REMAIN AND BE REUSED. INSTALL 

REMOVE EXISTING ANTENNA & CABLE. ANTENNA 4.

NECESSARY.

INFORMATION. VERIFY LOCATIONS IN THE FIELD AS 

APPROXIMATE AND BASED ON AVAILABLE AS-BUILT 

ALL TRAFFIC SIGNAL EQUIPMENT LOCATIONS ARE 3.

PERMANENT INSTALLATION.

ENGINEER FOR DETERMINING RESOLUTION PRIOR TO 

SPECIFICATION SHALL BE COORDINATED WITH THE 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE 2.

SUBSIDIARY TO ITEM 6062.

PERFORMANCE SPECIFICATION. THIS WORK SHALL BE 

TEST EACH LINK CONNECTION FOR MEETING 

TO PERMANENTLY INSTALLING RF LINKS TO VERIFY AND 

CONTRACTOR SHALL PERFORM FIELD RF TESTING PRIOR 

OTHER FACTORS IMPACTING RF COMMUNICATIONS. 

SURVEY AND INFORM ENGINEER OF OBSTRUCTIONS OR 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT 1.

NOTES:

I
-
8
2
0
 

E
B

F
R

(DUAL POLARITY)

PANEL KIT ANTENNA 

INSTALL PROPOSED FLAT 

YAGI ANTENNA

REMOVE EXISTING (5 GHZ/5 GHZ)-I-U

ITS RADIO (DUAL)

INSTALL PROPOSED 

(5 GHZ)-I-U

ITS RADIO (SNGL)

INSTALL PROPOSED 

ITS-1

12

3

INSTALL ITS RADIO AND ANTENNA ON ITS-1.5.

MAKE OPERATIONAL.

FLAT PANEL KIT ANTENNA, AND ASSOCIATED HARDWARE AND 

CABLE, AND 900 MHZ RADIO. INSTALL PROPOSED ITS RADIO, 

REMOVE EXISTING YAGI ANTENNA, EXTENSION POLE, COAX 4.

LOCATIONS IN THE FIELD AS NECESSARY.

BASED ON AVAILABLE AS-BUILT INFORMATION. VERIFY 

ARE APPROXIMATE AND SHOWN FOR CONTRACTOR INFORMATION 

ALL TRAFFIC SIGNAL EQUIPMENT, CONDUIT, AND CONDUCTORS 3.

INSTALLATION.

FOR DETERMINING RESOLUTION PRIOR TO PERMANENT 

SPECIFICATION SHALL BE COORDINATED WITH THE ENGINEER 

ALL LOCATIONS THAT DO NOT MEET LINK PERFORMANCE 2.

THIS WORK SHALL BE SUBSIDIARY TO ITEM 6062.

LINK CONNECTION FOR MEETING PERFORMANCE SPECIFICATION. 

PERMANENTLY INSTALLING RF LINKS TO VERIFY AND TEST EACH 

CONTRACTOR SHALL PERFORM FIELD RF TESTING PRIOR TO 

IMPACTING CCTV LOCATIONS AND RF COMMUNICATIONS. 

INFORM ENGINEER OF OBSTRUCTIONS OR OTHER FACTORS 

CONTRACTOR SHALL PERFORM FIELD LINE OF SIGHT SURVEY AND 1.

NOTES:

SHEET SUMMARY OF QUANTITIES
ITEM NO. DESC CODE DESCRIPTION UNIT QTY

6027 6003 CONDUIT (PREPARE) LF 85

6027 6008 GROUND BOX (PREPARE) EA 2

6062 6018 ITS RADIO (SNGL)(5 GHZ)-I-U EA 1

6062 ** RADIO POE INJECTOR EA 1

6062 ** RADIO ETHERNET POE CABLE LF 60

6062 ** MOUNTING HARDWARE EA 1

6062 6034 ITS RADIO (DUAL)(5 GHZ/5 GHZ)-I-U EA 1

6062 ** FLAT PANEL KIT ANTENNA (DUAL POLARITY) EA 1

6062 ** ETHERNET SWITCH (INSTALL ONLY)* EA 1

6062 ** RADIO POE+ ENABLE INJECTOR, 56V EA 1

6062 ** RADIO ETHERNET POE CABLE LF 140

6062 **
PROTECTOR POWER STRIP

15 A, 120 VAC, 8 RECEPTACLE, SURGE
EA 1

6062 ** EXTENSION POLE WITH CLAMP KIT EA 1

6062 6043 REMOVE ITS RADIO EA 1

6062 **
EXTENSION POLE, AND CLAMP

REMOVAL OF EXISTING YAGI ANTENNA,
EA 1

6062 ** REMOVE COAX CABLE LF 125

** MATERIALS SUBSIDIARY TO PERTINENT ITEMS

ITEM 6062.

* PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR. INSTALLATION SUBSIDIARY TO 

CONDUIT & CONDUCTOR RUN CHART

RUN NO.

EXISTING CONDUIT

PROPOSED EXISTING (SEE NOTE 3) REMOVE

SIZE (IN)
(FT)

LENGTH

CABLE

ETHERNET

RADIO

2C#12

CABLE

APS

AWG

21C#14

AWG

1C#6

(BARE)

AWG

1C#6

CABLE

RPD

AWG

7C#14

CABLE

TRAY

4C#12

CABLE

OPTICOM

CABLE

COAX

1 1-3" 10 1 2 1 1 2 2 1 1

2 1-4" 64 1 6 3 1 3 1 1 3 1

3 2-4" 7 1 6 3 2 2 3 1 3 1

ESTIMATED TOTALS (LF) 95## 85

## ADDITIONAL CABLE ADDED TO ALLOW FOR SLACK.

CABLE INSIDE POLE

POLE

CABLE

ETHERNET

RADIO
REMOVE

COAX CABLE

T-1 45 40

ITS-1 60

TOTAL 105 40
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SH 199

SH 377

ITS DESIGN FOR SH 199/SH 377 (PROPOSED)
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A

INJECTOR

  POE    

INJECTOR

  POE    

CCTV #1 CCTV #2

PROPOSED CCTV #2

EXISTING ITS RADIO

SH 199 AT AZLE AVENUE

ITS RADIO ITS RADIO

 SUPPLY

TO POWER 

CAT 6/POE CAT 6

CCTV MOUNT

NEW 

CCTV MOUNT

NEW 

NOTES:

CONTROLLER CABINET CONTROLLER CABINET

HES

G2

G1
TX

RX
TX

RX

7 8

6

4

21

3

5

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 

CAT 6

SIGNAL CONTROLLER
CAT 6

CAT 6

C
A

T
 
6

 SUPPLY

TO POWER 

INJECTOR

  POE    

INJECTOR

  POE    

CAT 6/POE CAT 6

HES

G2

G1
TX

RX
TX

RX

7 8

6

4

21

3

5

CAT 6

SIGNAL CONTROLLER
CAT 6

CAT 6

C
A

T
 
6

 SUPPLY

TO POWER 

 SUPPLY

TO POWER 

PROPOSED CCTV #1

EXISTING ITS RADIO

SH 199 AT HODGKINS ROAD

LEGEND:

EXISTING DEVICE

PROPOSED DEVICE

SHEET 1 OF 5

ITS BLOCK DIAGRAMS

SH 199
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ITS DESIGN FOR SH 199/SH 377 (PROPOSED)
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B

CCTV #3

EXISTING ITS RADIO

SH 199 AT TELEPHONE ROAD

PROPOSED CCTV #3

EXISTING ITS RADIO

SH 199 AT CHARBONNEAU ROAD

ITS RADIO ITS RADIO

CCTV MOUNT

NEW 

NOTES:

CONTROLLER CABINET CONTROLLER CABINET

M
A
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I

N
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B

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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CAT 6

SIGNAL CONTROLLER

 SUPPLY

TO POWER 

INJECTOR
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CAT 6
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CAT 6

CAT 6

C
A

T
 
6

 SUPPLY

TO POWER 

 SUPPLY

TO POWER 

LEGEND:

EXISTING DEVICE

PROPOSED DEVICE

SHEET 2 OF 5

ITS BLOCK DIAGRAMS

SH 199

ITS BLOCK DIAGRAMS

SH 199
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ITS DESIGN FOR SH 199/SH 377 (PROPOSED)
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CCTV #4

ITS RADIO

CCTV MOUNT

NEW 

CONTROLLER CABINET

PROPOSED CCTV #4

EXISTING ITS RADIO

SH 199 AT BOAT CLUB ROAD

ITS RADIO

CONTROLLER CABINET

EXISTING ITS RADIO

SH 199 AT PAUL MEADOR ROAD

NOTES:
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B

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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 SUPPLY

TO POWER 

LEGEND:

EXISTING DEVICE

PROPOSED DEVICE

SHEET 3 OF 5

ITS BLOCK DIAGRAMS

SH 199
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BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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5.8 GHZ

300 MBPS

EXISTING CCTV E01

PROPOSED ITS RADIO #2

US 377 AT STEVENS DRIVE

4.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.

POWER STRIP (PS) SHALL BE PLUGGED INTO SOCKET IN CABINET THAT IS NOT ON THE SAME CIRCUIT BREAKER CIRCUIT AS THE 3.

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 

5.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

 

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.

POWER STRIP (PS) SHALL BE PLUGGED INTO SOCKET IN CABINET THAT IS NOT ON THE SAME CIRCUIT BREAKER CIRCUIT AS THE 3.

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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INCLUDING SIGNAL COORDINATION, ARE TRANSFERRED OVER TO THE NEW WIRELESS RADIO COMMUNICATION SYSTEM. 

CONTRACTOR SHALL REMOVE THE EXISTING 900 MHZ RADIOS WHEN 5.8 GHZ RADIO IS OPERATIONAL AND ALL EXISTING FUNCTIONS,4.

5.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

 

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.

POWER STRIP (PS) SHALL BE PLUGGED INTO SOCKET IN CABINET THAT IS NOT ON THE SAME CIRCUIT BREAKER CIRCUIT AS THE 3.

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 

5.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

 

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.
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BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.
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US 377 AT SPROLES DRIVE

NOTES:

INCLUDING SIGNAL COORDINATION, ARE TRANSFERRED OVER TO THE NEW WIRELESS RADIO COMMUNICATION SYSTEM. 

CONTRACTOR SHALL REMOVE THE EXISTING 900 MHZ RADIOS WHEN 5.8 GHZ RADIO IS OPERATIONAL AND ALL EXISTING FUNCTIONS,4.

5.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

 

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.

POWER STRIP (PS) SHALL BE PLUGGED INTO SOCKET IN CABINET THAT IS NOT ON THE SAME CIRCUIT BREAKER CIRCUIT AS THE 3.

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 

5.  HES TO BE PROVIDED BY TXDOT AND INSTALLED BY CONTRACTOR

 

TRAFFIC CONTROLLER OR A GFCI CIRCUIT.

POWER STRIP (PS) SHALL BE PLUGGED INTO SOCKET IN CABINET THAT IS NOT ON THE SAME CIRCUIT BREAKER CIRCUIT AS THE 3.

BUT NOT LIMITED TO CAT6 CABLES FOR ETHERNET CONNECTION.

CONTRACTOR SHALL FURNISH AND INSTALL ALL CABLING TO COMPLETE A FULLY FUNCTIONAL SYSTEM INCLUDING 2.

TO COORDINATE PICK-UP AND INSTALLATION OF EQUIPMENT PROVIDED BY TXDOT.

CONTACT THE TRAFFIC ENGINEERING INSPECTION AND MAINTENANCE SECTION AT (817) 370-3664 AT LEAST 48 HOURS IN ADVANCE 

DURING TRANSPORTATION OR WORK THE CONTRACTOR SHALL REPLACE THE EQUIPMENT AT THE CONTRACTOR'S EXPENSE, 

1.  CONTRACTOR SHALL MAINTAIN THE INTEGRITY OF THE EQUIPMENT PROVIDED.  IF THE EQUIPMENT IS DAMAGED 
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NOTES:

INCLUDING SIGNAL COORDINATION, ARE TRANSFERRED OVER TO THE NEW WIRELESS RADIO COMMUNICATION SYSTEM. 

CONTRACTOR SHALL REMOVE THE EXISTING 900 MHZ RADIOS WHEN 5.8 GHZ RADIO IS OPERATIONAL AND ALL EXISTING FUNCTIONS,4.
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GENERAL NOTES FOR ALL ELECTRICAL WORK 

1. The I ocot ion of o I I conduits, junction boxes, ground boxes, and e I ect, i co I se,v ices is 
diog,ommotic and may be shifted to accommodate field conditions. 

2. Provide new and unused materials. Ensure that al I materials and instol lotions comply with
the oppl icoble articles of the Notional Electrical Code (NEC), TxDOT standards and 
specifications, Notional Electrical Monufoctu,e,s Association (NEMA), and ore I isted by
Unde,w, i te,s Lobo,oto, i es (UL l o, o Not i ono I I y Recognized Testing Lob (NRTLl. NRTLs such
as Canadian Standard Association (CSA), Inte,tek Testing Services NA Inc., o, FM Approvals 
LLC con be considered equivalent to UL. Where reference is mode to NEMA I isted devices, 
I nte,not i ono I EI ect,otechn i co I Commission r I EC) I i sted devices w i I I not be cons i de,ed on 
acceptable equal to a NEMA I isted device. Acceptable devices may hove both o NEMA and !EC
I isting. Faulty fabrication o, poor workmanship in any material, equipment, o, instol lotion
is justification for ,ejection. Replace o, ,einstol I ,ejected material o, equipment at no 
additional cost to the Deportment. 

3. Miscel loneous nuts, bolts and ho,dwo,e, except for high strength bolts, may be stainless 
steel when plans specify galvanized, provided the bolt size is½ in. o, less in diameter. 

4. Provide the fol lowing test equipment as required by the Engineer to confirm comp I ionce with
the contract and the NEC: voltmeter, ammeter, megohm mete, (1000 volt DC), ground resistance 
tester, torque wrenches, and torque sc,ewd,ive,s. Ensure al I equipment hos been properly 
col ib,oted within the lost yea,. Provide col ib,otion certification to the Engineer upon
request. Operate test equipment during inspection as requested by the Engineer.

5. I nsto I I grounding as shown on the p I ans and in occo,donce with the NEC. Ensure a I I meta I I i c 
conduits; metal poles; luminoi,es; and metal enclosures ore bonded to the equipment grounding
conductor. Provide stranded bore copper o, green insulated grounding conductors. Ground rods,
connectors, and bonding jumpers ore subsidiary to the various bid items. 

6. When required by the Engineer, notify the Deportment in writing of materials from the
Material Producers List (MPL) intended for use on each project. P,equol ified materials ore 
I i sted on the MPL on TxDOT' s website under "Roadway I I I um i notion and EI ect, i co I Supp I i es.
No substitutions will be allowed for materials on this list. 

CON DU IT 

A. MATERIALS

1. Provide conduit, junction boxes, fittings, and ho,dwo,e as per TxDOT Depo,tmentol Material 
Specif i cot ion rDMS l 11 030 Conduit and I tern 61 8 Conduit" of TxDOT' s "Standard Specif i cot ions
For Construction And Maintenance Of Highways, Streets, And Bridges,' latest edition. Provide
conduits I i sted under I tern 61 8 on the MPL under "Roadway I I I umi notion and EI ect, i co I Supp I i es. " 
Provide conduit types according to the descriptive code o, as shown on the plans. Do not 
substitute other types of conduits for those shown. Provide I iquidtight flexible metal conduit 
(LFMCl when flexible conduit is col led for on galvanized steel rigid metal I ic conduit (RMC) 
systems. Provide I iquidtight flexible nonmetal I ic conduit (LFNCl when flexible conduit is
co I I ed for on po I yv i ny I ch Io, i de (PVC) systems .

2. Provide galvanized steel RMC for al I exposed conduits, unless otherwise shown on the plans. 
Properly bond al I metal conduits. 

3. Unless otherwise shown on the plans, provide junction boxes with a m,n,mum size as shown in
the fol lowing table, which opp I ies to the greatest number of conductors entering the box
through one conduit with no more than four conduits per box. When a mixture of conductor 
sizes is present, count the conductors as if al I ore of the large, size. For situations 
not opp I icoble to the table, size junction boxes in occo,donce with NEC. 

AWG 3 CONDUCTORS 5 CONDUCTO RS 7 CONDUCTORS 

1'1 1 O" X 1 O" X 4" 1 2" X 1 2" X 4" 16" X 16" X 4" 

"2 8" X 8" X 4" 1 O" X 1 O" X 4" 1 2" X 1 2" X 4" 

"4 8" X 8" X 4" 1 O" X 1 O" X 4" 1 O" X 1 O" X 4" 

1'6 8" X 8" X 4" 8" X 8" X 4" 10" x 10" x 4" 

1'8 8" X 8" X 4" 8" X 8" X 4" 8" x 8" x 4" 

4. Junction boxes with on internal volume of less than 100 cu. in. and supported by 
entering raceways must hove threaded entries o, hubs identified for the intended 
purpose and supported by connection of two o, more rigid metal conduits. Secure 
conduit within 3 ft. of the enclosure o, within 18 in. of the enclosure if al I 
conduit ent, i es ore on the some side. Meehan i co I I y secure a I I junction boxes with
on internal volume greater thon 100 cu. inches.

5. Provide hot dipped galvanized cost iron o, sand cost aluminum outlet boxes for 
junction boxes containing only 10 AWG o, 12 AWG conductors. Do not use die cost 
aluminum boxes. Size outlet boxes according to the NEC. 

6. Do not use intermediate metal conduit (IMC) o, electrical metal I ic tubing IEMT) 
un I ess specif i co I I y ,equ ired by the p I on sheets. When EMT is co I I ed for, provide 
junction boxes mode from galvanized steel sheeting, I isted and approved for outdoor 
use, unless otherwise noted on the plans. Size al I galvanized steel junction boxes 
in accordance with the NEC. Provide junction boxes for IMC conduit systems that meet 
the some requirements for junction boxes used with RMC systems. 

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

8. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plans. Use only 
o f I at, high tens i I e strength po I yeste, f i be, pu I I tape for pu I I i ng conductors through 
the PVC conduit system. When go I van i zed stee I RMC e I bows ore specif i co I I y co I I ed for in 
the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
elbow by means of a grounding bushing on o rigid metal extension. Grounding of the rigid
metal elbow is not required if the entire RMC elbow is encased in o minimum of 2 in. of
concrete. PVC extensions ore al lowed on these concrete encased rigid metal elbows. RMC o,
PVC elbows ore subsidiary to various bid items. 

9. When required, provide High-Density Polyethylene (HOPE) conduit with factory instol led internal 
conductors according to Item 622 "Duct Coble. At the Cont,octo,'s request and with approval by 
the Engineer, substitute HOPE conduit with no conductors for bored schedule 40 o, schedule 80 PVC 
conduit bid under Item 618. Ensure bored HOPE substituted for PVC is schedule 40 and of the some 
size PVC co I I ed for in the p I ans. Ensure the substituted HOPE meets the ,equ i ,ements of Item 622, 
except that the conduit is supplied without focto,y-instol led conductors. Make the transition of 
the HOPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size 
and schedule as shown on the plans. Do not extend substituted conduit into ground boxes o,
foundot ions. Provide PVC o, go I van i zed stee I RMC e I bows as co I I ed for at a I I ground boxes and 
foundot ions. 

10. Use two-hole strops when supporting 2 in. and large, conduits. On electrical service poles, 
properly sized stainless steel o, hot dipped galvanized one-hole standoff strops are al lowed on 
the service rise, conduit. 

B. CONSTRUCTION METHODS 

1. Provide and i nsto I I expons ion joint conduit fittings on o I I structure-mounted conduits at 
the structure's ex pons ion joints to o I I ow for movement of the conduit. In odd it ion, provide 
and i nsto I I expons ion joint fittings on a I I continuous runs of go I van i zed stee I RMC conduit
externally exposed on structures such as bridges at maximum intervals of 150 ft. When
requested by the project Engineer, supply monufoctu,e,'s specification sheet for expansion
joint conduit fittings. Repair o, replace expansion joint fittings that do not al low for 
movement at no additional cost to the Deportment. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC o, LFNC as o substitute
for the required expansion conduit fittings. 

2. Space a I I conduit supports at maxi mum i nte,vo Is of 5 ft. I nsto I I conduit spacers when 
attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options" 
on ED ( 2 l. I nsto I I conduit support within 3 ft. of o I I enc I osu,es and conduit te,mi notions. 

3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown 
specif i co I I y in the p I ans o, as approved by the Eng i nee,. 

4. Unless otherwise shown on the plans, jock o, bore conduit placed beneath existing roadways, 
d, i vewoys, s i dewo I ks, o, ofter the base o, su,foc i ng ope,ot ion hos begun. Bockf i I I and
compact the bor-e pi ts be I ow the conduit pe, I tern 4 76 "Jacking, Bo, i ng, or- Tunne I i ng Pipe 
o, Box" p,io, to instol I ing conduit o, duct coble to prevent bending of the connections. 

5. When placing conduit in the sub-grade of new roadways, bockfi I I al I trenches with excavated
material unless otherwise noted on the plans. When placing conduit in the sub-base of
new roadways, bockfi I I al I trenches with cement-stobi I ized base as per requirements of
I terns 11 O "Excovot ion", 400 "Excovot ion and Bockf i I I for Structures", 401 "FI owob I e 
Backfi 11 ", 402 "Trench Excavation Protection", and 403 "Temporary Special Shoring.

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

7. 

8. 

During construction, tempo,o,i ly cop o, plug open ends of al I conduit and raceways immediately
ofter instol lotion to prevent entr-y of dir-t, debris and animals. Tempor-o,y cops constructed of
durable duct tape ore al lowed. Tightly fix the tape to the conduit opening. Cleon out the 
conduit and prove it clear in accordance with Item 618 p,io, to instol I ing any conductors.

Ensure conduit entry into the top of any enclosure is wote,p,oof by instol I ing conduit sealing 
hubs o, using boxes with threaded bosses. This includes surface mounted safety switches, mete, 
cons, service enclosures, ouxi I io,y enclosures and junction boxes. Grounding bushings on water 
tight sealing hubs ore not required. 

9. Fit the ends of o I I PVC conduit term i notions with bushings o, be I I end fittings. Provide and
i nsta I I o grounding type bushing on o I I meta I conduit term i notions. 

1 0. Ins to I I o bonding j umpe, from each grounding bushing to the nearest ground rod, grounding I ug, 
o, equipment grounding conductor. Ensure al I bonding jumpers ore the some size as the equipment 
grounding conductor. Bonding of conduit used as a cosing under roadways for duct coble is not 
,equ ired, if the duct extends the fu I I I ength through the cosing. 

*" 1 I. At o I I e I ectr-i co I ser-v ices, i nsto I I o 6 AWG so I id copper gr-ound i ng e I ect,ode con due to,. 

12. Place conduits entering ground boxes so that the conduit openings ore between 3 in. and 6 in.
from the bottom of the box. See the ground box detoi I on sheet ED(4l. 

I Texas Department of Transportation 

Traffic 
Operations 

Division 
Standard 

13. Seal ends of al I conduits with duct seal, expandable foam, o, by other methods approved by
the Eng i nee,. Seo I conduit immediate I y after comp I et ion of conductor i nsto I I at ion and pu I I
tests. Do not use duct tape as o permanent conduit sealant. Do not use si I icone caulk as a
conduit sealant.

1 4. Fi I e smooth the cut ends of o I I mounting strut and conduit. Before i nsto I I i ng, point the fie Id 
cut ends of al I mounting strut and RMC (threaded o, non-threaded) with zinc rich point (94% o, 
more zinc content) to al leviote ove,sp,oy. Use zinc rich point to touch up galvanized material 
as al lowed under Item 445 "Galvanizing." Do not point non-galvanized material with o zinc rich 
paint as on alternative for materials required to be galvanized. FILE: 
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ELECTRICAL CONDUCTORS 

A. MATERIAL INFORMATION 

I. Provide Type XHHW insulated conductors in occo,donce with Depo,tmentol Mote,iol 
Specification lDMS)11040 "Conductors" ond Item 620 "Elect,icol Conductors.' Provide 
conductors os I isted on the Mote,iol Producers List (MPL) on the Deportment web site
under "Roodwoy I I I um i notion and EI ect, i co I Supp I i es" I tern 620. Co Io, code i nsu I oted 
conductors in confo,monce with the NEC. Identify grounded (neut,ol) conductors with 
white insulation. Identify grounding conductors (ground wires) with green insulation
o, bore conductors. Identify ungrounded (hot) conductors with any color insulation 
except green, white, o, g,oy. Keep color scheme consistent throughout the wiring 
system. Identify conductors 6 Ame, icon W i ,e Gouge (AWG) ond sma I I e, by continuous 
color jocket. Identify elect,icol conductors 4 AWG ond lo,ge, by continuous color
jocket o, by colored tope. When identifying conductors with colored tope, mo,k ot 
leost 6 in. of the conductor's insulation with holf lops of tope. 

2. Provide o sol id copper 6 AWG grounding electrode conductor to bond the elect,icol 
service equipment to the concrete encased grounding electrode o, the ground ,od ot 
the service location, Connect the grounding electrode conductor ta the ground ,od 
with o UL I isted connector in occo,donce with OMS 11040. Connect the grounding 
electrode conductor to the concrete encased grounding electrode os shown in the 
p Ions. 

3. Where two o, mo,e circuits o,e present in one conduit o, enclosure, pe,monently
identify the conductors of each b,onch circuit by ottoching o non-metol I ic tog 
o,ound both circuit conductors ot eoch accessible location. Provide togs with 
two strops, I o,ge enough to ind i cote c i ,cu it number, I ette,, o, other 
identification os shown in the plons. Print circuit identification on the tog 
with o pe,monent mo,ke,. 

4. Use I isted compression o, screw type pressure connectors, te,minol blocks, o, 
split bolt connectors fo, splicing os specified in OMS 11040. Use hot melt 
odhes i ve tope to f i I I the gop ond seo I the ends of heot sh, ink tubing. Provide
UL I isted gel-fi I led insulating splice covers. Splicing mote,ials, insulating 
mote,iols, b,eokowoy disconnects, splice covers, ond fuse holders o,e 
subsidio,y to vo,ious bid items. 

B. CONSTRUCT ION METHODS

I. Use on I y o f I ot, high tens i I e strength po I yeste, f i be, pu I I tope fo, pu I I i ng 
conductors through the conduit system. After instol I ing conductors in conduit,
pe,fo,m conductor pu I I test. If o conductor connot be free I y pu I I ed, moke ony 
needed olte,otions o, ,epoi,s ot no odditionol cost to the deportment. Pe,fo,m 
insulation ,esistonce tests in occo,donce with Item 620. Coo,dinote with the 
Engineer to witness the tests. 

2. Leove 2 ft. minimum, 3 ft. maximum length fo, eoch conductor up to the splice in
ground boxes. Leove 3 ft. minimum, 4 ft. maximum length of conductor in ground 
boxes when pu I I ed through with no sp I ice. Leove 1 ft. mini mum, I. 5 ft. mox imum 
length of conductor ot enclosures, weothe,heods ond pole boses . 

3. Moke splices only in junction boxes, ground boxes, pole boses, o, elect,icol 
enclosures ond use only I isted compression o, screw type p,essu,e connectors, 
term i no I b I ocks, o, sp I it bo It connectors. I nsu I ote sp I ices with heovy wo I 
heot shrink tubing o, gel-fi I led insulating splice covers to provide o 
wote,tight splice. Ove,lop conductor insulation with heot shrink tubing o 
minimum of 2 in. post both sides of the splice. Where heot shrink tubing 
moy not shrink sufficiently to provide o wote,tight seol around the individual 
conductors, p,io, to heating the tubing, increase the diameter of the conductor 
insulation using hot melt adhesive tape to provide o watertight seal between 
the individual conductors and the heot shrink tubing. Ensure the tape extends 
post the heat sh, ink tubing. Use hot me It odhes i ve tape to f i I I the gap and 
seal the ends of heat shrink tubing. Heat shrink tubing that appears to hove 
been burned, o, overheated, is considered defective and must be replaced. 

4. Size ond instol I gel-fi I led insulating splice covers occo,ding to 
monufoctu,e,'s specifications when used in ploce of heot shrink tubing.

5. Wire nuts with factory oppl ied wote,p,oof seolont may be used fo, 8 AWG o, 
smol le, conductors in above ground junction boxes, but not in pole bases o, 
ground boxes. Instol I wi,e nuts in on upright position to prevent the 
occumulotion of wote,. 

6. Support conductors in i I luminotion poles with o J-hook ot the top of the pole. 

7. When te,minoting conductors, remove the insulation ond jacketing mote,iol without 
nicking the individual strands of the conductor. Conductors with nicked individual 
conductor st,onds o, removed st,onds w i I I be cons i de,ed domoged. 

8. Replace conductors and cables thot o,e domoged beyond ,epoi, o, thot foi I on
insulation ,esistonce test at no additional cost to the deportment. 

9. Do not ,epoi, domoged conductors with duct tope, elect,icol tope, o, wi,e nuts.
Use only approved splicing methods. 

10. Do not te,minote mo,e thon one conductor under o single connector, unless the 
connector is roted fo, multiple conductors. Do not exceed the p,essu,e connector's
I i sting fo, maxi mum number and size of conductors o I I owed. 

11. I nsto I I b,eokowoy connectors on conductors bid under I tern 620 whenever those 
conductors poss through o b,eokowoy support device. Fol low monufoctu,e,'s 
instructions when te,minoting conductors to b,eokowoy connectors. P,ope,ly torque 
th,eoded connections. P,ope, te,minotions o,e c,iticol to the sofe ope,otion of 
b,eokowoy devices, Trim wote,p,oofing boots on b,eokowoy connectors to fit snugly 
o,ound the conductor to ensure wote,p,oof connection, Only one conductor moy enter
o single opening in o boot. Provide wote,p,oof boots with the co,,ect number of 
openings. Leave unused openings factory sealed. Use p,equol ified b,eokowoy connectors 
os shown on the MPL. 

12. Provide ond instol I o sepo,ote st,onded equipment grounding conductor 
(EGC) in al I conduits that contain circuit wiring of 50 volts o, more. 
Unless shown elsewhere, size the EGC to be the some size os the lo,gest
current co,,ying conductor contained in the conduit. Ensure ol I EGCs 
o,e bonded together ot every accessible location. Fo, t,offic signal 
instol lotions, provide o minimum size 8 AWG EGC. The EGC is poid fo, 
under Item 620. 

C. TEMPORARY WIRING

I. I nsto I I tempo,o,y conductors ond e I ect, i co I equipment in occo,donce with 
the NEC o,t i c I e "Tempo,o,y I nsto I I at ions" and Deportment standard sheets .

2. Provide o ground fault circuit inte,,upte, (GFC!l fo, power outlets fo, 
po,tob I e e I ect, i co I equipment, power too Is, ice moch i nes, ice storage bins
and ,ef,ige,oto,s located outdoors at g,ode. GFCI moy be ony one of the 
fol lowing: molded cord and plug set, receptacle, o, circuit b,eoke, type.

3. Use I isted wi,e nuts with focto,y opp I ied seolont fa, tempo,o,y wiring
where opp,oved. 

4. Enclose conductor splices within o I isted enclosure o, ground box, o, ensure
the sp I ices o,e more thon 1 O ft. obove g,ode ve,t i co I I y ond more than 5 ft. 
ho, i zonto I I y from any meto I structure. Where i nsto I I i ng tempo,o,y conductors 
in o,eos subject to vehicle t,offic o, mobile construction equipment, ensure
the ve,ticol clearance to ground is ot leost 18 ft. when measured at the 
lowest point. Ground messenger wires thot support power conductors in 
confo,monce with the NEC . 

5. Protect ond when necesso,y ,epoi, ony existing elect,icol conduits uncovered 
during the construction process in o timely monne, and in conformance with 
the NEC . 

GROUND RODS & GROUNDING ELECTRODES 

A. MATERIAL INFORMATION

1. Provide ond instol I o grounding electrode ot elect,icol services. Provide 
ground rods occo,ding to OMS 11040 and the plans. Lorge, diomete, o, longer 
length rods moy be col led fo, in some specific locations, see the individual 
plans sheets. Concrete encased grounding electrodes may be col led fa, in 
specific locations including electrical service, see individual pion sheets. 

B. CONSTRUCT I ON METHODS

1. Furnish oux i I i o,y ground rods fo, I i ghtn i ng protection ond i nsto I I in soi I, 
concrete, o, both, os co I I ed fo, in the p Ions. Fo, ground rods i nsto I I ed 
in concrete, ensure the connection of the conductor to the ground ,od is 
,eodi ly accessible fo, inspection o, ,epoi,s. Fo, ground rods instol led in 
soi I, ensure thot the upper end is between 2 to 4 in. below finished g,ode. 

2. Do not ploce ground ,ods in the some d,i I led hole os o timber pole. 

3. I nsto I I ground rods so the imp, i nted po,t number is ot the upper end of 
the ,od. 

4. Remove ol I non-conductive coatings such os concrete splotte, from the ,od 
at the clomp location. 

5. Route ol I conductors as short and straight os possible fa, connection to 
I ightning protection ground rods. When o bend is required, ensure a minimum 
,odius bend of four inches fa, these conductors. 

6. Unless otherwise col led fa, in the plans, protect grounding electrode 
conductors with non-metol I ic conduit. When protecting grounding electrode 
conductors with metol conduit, provide ond instol I o grounding type bushing 
ond properly sized bonding jumper on eoch end of the metol conduit. 

7. Written outho,izotion is ,equi,ed before instol I ing o ground ,od in o
ho,izontol trench fo, rocky soi I a, o sol id rock bottom. 

See through 
molded cove,

SPLICE OPTION 3 

Listed Screw Type 

Snap-I ock, 
molded clomp

Listed Screw Type
with gel-fi I led 
insulating splice

Seol between 
conductors with 
hot melt adhesive
tope. Tope to 
extend post end 
of tubing by 
1/s" to 1/4 " 

Seol between 
conductors with 
hot melt adhesive 
tope. Tope to 
extend post end 
of tubing by 
1/s" to l/4 " 

W,op sp I it bo It
connector with 
hot melt adhesive 
tope to protect 
heot shrink from 
sho,p edges 

Heat 
Shrink 
Tube 

Min. 

Hot melt
adhesive 
tape 

"C" CI omp 
type connector

2" Min. 
ove,lop 

Inc,eose 
insulation 
diameter with
hot melt 
odhes i ve tape. 
Tope to extend 
post end of 
tubing by 
1/s" to 1/4" 

SPLICE OPTION 

Compression 

Hot melt 

Type 

Heot 
Shrink 
Tube 

1. 2" Min .• 1 
ove,lop �overlap 

Inc,eose 
insulation 
diameter with 
hot melt 
adhesive tape. 
Tope to extend
post end of 
tubing by 
Is" to 1/4" 

SPLICE OPTION 2 

Sp I it Bo It Type 

.
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PLAN VIEW 

APRON FOR GROUND BOX 

SECTION A - A 

(I) Uniformly space ends of conduits within the ground box. Position ends of conduits so 
that ground box wo I Is do not i nte,fe,e with the i nsto I I at ion of grounding bushings 
o, bel I end fittings. 

(2) Mo into in sufficient space between conduits to a I I ow fo, pr ope, i nsto I I at ion of bushing .

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
inte,io, volume of the box.

(4) I nsto I I a grounding bushing on the upper end of a I I RMC te,m i noting in a ground box. 
Ground RMC elbows when any po,t of the elbow is less than 18 in. below the bottom of
the ground box. I nsto I I a PVC bushing o, be I I end fitting on the upper end of a I I PVC
conduits terminating in a ground box.

GROUND BOX DIMENSIONS 

OUTS IDE DIMENSIONS ( INCHES) 
TYPE 

(Width Length X Depth) X 

A 12 X 23 X 11 

B 12 X 23 X 22 

C 16 X 29 X 11 

D 16 X 29 X 22 

E 12 X 23 X 1 7 

Ho I e fo, 1/2" 
L 

GROUND BOX COVER DIMENSIONS bolt with 
recess "'I,/ 
fo, head 

DI MENS IONS (INCHES) 

TYPE 

H I J K L M N p 

B & E 23 l/
4 23 1 3 % 1 3 l/2 9 1/s 5 1/s 13/2 2 L-,-----

Fo, cove, logo---------------
C & D 30 1/2 30 1/

4 1 7 ½ 1 7 1/
4 13 1/4 6 % 13/2 2 and I abe I i ng 

,equ i ,ement s. 
See OMS 11070 

PLAN 

Apron-Fu I I 
Depth of box 

N_/ 

,._ �

VIEW 

GROUND 

GROUND BOXES 

A. MATERIALS

1. P,ov i de po I yme, concrete ground boxes meosu, i ng 1 6x30x24 in. (WxlxD) o, smo I I e, in
accordance with Depo,tmento I Mote, i a I Specif i cot ion WMS) 1 1 070 "Ground Boxes" and
Item 624 "Ground Boxes."

2. Provide Type A, B, C, D, and E ground boxes as shown in the plans, and as I isted on 
the Mote, i a I P,oduce,s Li st (MPL) on the Department web site under "Roadway I I I um i notion
and EI ect, i co I Supp I i es, " I tern 624. 

3. Ensure ground box cover is correctly labeled in accordance with OMS 11070. 

4. Provide large, ground boxes in accordance with Item 624 and as shown in the plans. 

B. CONSTRUCTION METHODS

I. Remove al I grovel and di,t from conduit. Cop al I conduits p,io, to placing aggregate
and setting ground box. Provide Grade 3 o, 4 coarse aggregate as shown on Tobie 2 of
Item 302 ''Aggregates fo, Surface Treatments. Ensure aggregate bed is in place and at 
I east 9 inches deep, p, i o, to setting the ground box. I nsto I I ground box on top of 
aggregate. 

2. Cost ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth 
of concrete fa, the op,on extends from finished grade to the top of the aggregate bed
under the box. Ground box aprons, including concrete and ,einfo,cing steel, a,e 
subs id i o,y to ground boxes when co I I ed fo, by desc, i pt i ve code. 

3. Keep bolt holes in the box cleo, of dirt. Bolt covers down when not working in ground 
boxes.

4. Instol I al I conduits and el Is in a neat and wo,kmonl ike manner. Uniformly space 
conduits so grounding bushings and be I I end fittings con eos i I y be i nsto I I ed. 

5. Tempo,o, i I y sea I a I I conduits in the ground box unt i I conductors o,e i nsto I I ed. 

6. Permanently seal conduits immediately ofter the completion of conductor instal lotion 
and pul I tests. Permanently seal the ends of al I conduits with duct seal, expandable 
foam, o, other method as approved. Do not use duct tape as a permanent conduit sealant. 
Do not use si I icone caulk as a sealant. 

7. When a ground ,od is present in o ground box, bond ol I equipment grounding conductors 
together and to the ground ,od with I isted connectors. 

8. When o type B o, D ground box is stocked to meet volume ,equi,ements, it is ol lowoble 

9. 

10. 

11. 

to cut on opp,op,iotely sized hole fo, conduit entry in the side wol I at least 18 inches 
below grade.

If on existing ground box in the contract hos a metal cove,, bond the cove, to the 
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size 
as the grounding conductor. The bonding jumper is subsidiary to various bid items. 
Verify existing ground boxes with metal covers o,e shown on the plans, with notes 
fu I I y describing the work requ i ,ed. 

If other ground boxes with metal covers a,e within the project I imits but a,e not part 
of the contract, the Engineer may direct the Contractor to bond the metal covers, 
identifying the specific boxes in writing. This wo,k wi 11 be paid for separately. 

Bond metal ground box covers to the grounding conductor with o tonk ground type lug. 

I H I *" 
LI = I 

p \Jlt li[7 

ti I I 
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STORMWATER POLLUTION PREVENTION-CLEAN WATER ACT SECTION 402 

TPDES TXR 150000: Stormwoter Discharge Permit or Construction General Permit

required for projects with 1 or more acres disturbed soi I. Projects with any 
disturbed soi I must protect for erosion and sedimentation in accordance with 

I tern 506. 

List MS4 Operator ls) that may receive discharges from this project. 
They may need to be notified prior to construction activities. 

I. 

2. 

[><J No Action Required D Required Action 

Action No. 

I. Prevent stormwater po I I ut ion by contra I Ii ng erasion and sed imentot ion in 
accordance with TPDES Permit TXR 150000

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

3. Post Construction Site Notice (CSN) with SW3P information on or near
the site, accessible to the pub I ic and TCEO, EPA or other inspectors.

4. When Contractor project specific locations <PSL' s) increase disturbed soi I 
area to 5 acres or more, submit NOi to TCEQ and the Engineer. 

WORK IN OR NEAR STREAMS, WATERBODIES AND WETLANDS CLEAN WATER 

ACT SECT IONS 401 AND 404 

USA CE Permit required for f i I I i ng, dredging, excovat i ng or other work in any 
water bodies, rivers, creeks, streams, wetlands or wet areas. 

The Contractor must adhere to al I of the terms and conditions associated with 

the fol lowing permit Is) : 

[><J No Permit Required 

D Nationwide Permit 14 - PCN not Required I less than 1110th acre waters or 
wetlands affected) 

□ 

□ 

□ 

Nationwide Permit 14 - PCN Required 11/10 to <112 acre, 

Individual 404 Permit Required 

1/3 in tidal waters) 

Other Nationwide Permit Required: NWPII ----

Required Actions: List waters of the US permit applies to, location in project 

and check Best Management Practices planned to control erosion, sedimentation 
and post-project TSS. 

I. 

2. 

3. 

4. 

The elevation of the ordinary high water marks of 
to be performed in the waters of the US requiring 
permit con be found on the Bridge Layouts.

any areas requiring work 

the use of a nationwide 

Best Management Practices:

Erosion 

D Temporary Vegetation 

D BI onkets/Mott ing 

0 Mulch 

0 Sodding 

D Interceptor Swo I e 

D Divers ion Dike 

D Erosion Contra I Compost 

D Mu I ch Fi I ter Berm and Socks 

D Compost Fi I ter Berm and Socks 

D Erosion Contra I Logs 

Sedimentation 

□ Si It Fence

□ Erosion Contra I Logs

□ Rock Berm 

□ Triangular Fi I ter Dike

□ Sand Bog Berm 

□ Strow Bole Dike 

□ Brush Berms 

Post-Construction TSS 

D Vegetative Fi I ter Strips 

D Retention/ Irr i got ion Systems 

D Extended Detention Bos in 

D Constructed Wet I ands 

D Wet Bos in 

D Erosion Contra I Compost 

□ Erosion Contra I Compost D Mu I ch Fi I ter Berm ond Socks 

D Mu I ch Fi I ter Berm and Socks D Compost Fi I ter Berm and Socks 

D Compost Fi I ter Berm and Socks D Vegetation Lined Ditches 

D Stone Out let Sediment Traps D Sand Filter Systems 

D Sediment Basins D Grassy Swa I es 

I I I. CULTURAL RESOURCES 

Refer to TxDOT Standard Specifications in the event historical issues or 
archeologicol artifacts ore found during construction. Upon discovery of 
archeologicol artifacts <bones, burnt rock, fl int, pottery, etc.) cease 
work in the immediate area and contact the Engineer immediately. 

[><J No Action Required 

Action No. 

D Required Action 

IV. 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 .

D No Action Required 

Action No. 

[><J Required Action 

I . No I andscap i ng w i I I be a part of the proposed project activities. 

Re-vegetation of disturbed areas wi 11 be in comp I iance with the Executive

Memorandum on Beneficial Landscaping (26Apr94) and the Executive Order on 
Invasive Species <EO 13112). Regionally native and non-invasive plants 

w i I I be used to the extent pract i cab I e in I andscap i ng and re-vegetation. 
2. During construction, efforts wi 11 be taken to ovoid and minimize

disturbance of vegetation and soi Is. Areas within the existing ROW, but 
outside the I imits of construction, wi 11 not be disturbed. Every effort 

w i I I be made to preserve trees where they w i I I neither compromise safety 

nor substant i o I I y interfere with the proposed projects. 

V. FEDERAL LISTED, PROPOSED THREATENED, ENDANGERED SPECIES,

CRITICAL HABITAT, STATE LISTED SPECIES, CANDIDATE SPECIES

AND MIGRATORY BIRDS.

D No Action Required 

Action No. 

[><J Required Action 

I.No disturbing, destroying, or removing active nests of Bald Eagles, 
including ground nesting birds, during the nesting season. Avoid the removal
of unoccupied, inactive nest as practicable. Prevent the establishment of 
active nests during the nesting season on TxDOT owned and operated
faci I ities ond structures proposed for replacement or repair. No 
collecting, capturing, relocating or transporting birds, eggs, young or
active nests without o permit. The Eagle Protection Act prohibits the taking 

or possession of and commerce in eagles, parts, feathers, nests, or eggs 
with I imited exceptions. The definition of take includes pursue, shoot,shoot 
at, poi son, wound, k i I I, capture, trap, co I I ect, mo I est 01 disturb. 
Eagles may not be token for any purpose unless a permit is issued 
prior to the toking.

2.The contractor and/or TxDOT personnel wi 11 be advised of the potential for
Whooping Crones to occur within the project I imits. Construction personnel 
wi 11 be advised to ovoid adverse impacts to this species and to report 

any signtings to TxDOT District Environmental staff. D,ainoge modifications
w i I I be I i mi ted to the extent p,act i co I to accommodate the add it i ona I paved
surface needed to bring the roadway up to current TxDOT safety standards . 
The construction persone I w i I I report a I I sightings to TxDOT Fort Worth 
District Environmental staff. Reports should include the time, date, and
location ond any avoi lob le photos. 

3. Between October 1 and February 15, the contractor wi I I remove a I I o Id 
migratory bird nests from ony structure that wi I I be affected by the 
proposed project, and complete any bridge wo,k/demol it ion ond/or vegetation 

c I ea, i ng. In addition, the contractor wi I I be prepared to prevent mi grotory
birds from bui I ding nests by uti I izing nest prevention methods, such as 
bird-deterrent netting and bird-repel I ing sprays and/or gels, between 

February 15 and October I. In the event that migratory birds are 
encountered on-site during project construction, adverse impacts on 
protected birds, active nests, eggs, and/or young wi I I be avoided.

If any of the I i sted species o,e observed, cease work in the immediate area, 
do not disturb species o, habitat and contact the Engineer immediately. The 
work may not remove active nests from bridges and other structures during 
nesting season of the birds associated with the nests. If caves or sinkholes 
are discovered, cease work in the immediate area, and contact the 

Engineer immediately. 

LIST OF ABBREVIATIONS 

BMP: 
CGP: 
DSHS : 
FHWA: 
�A: 

�U: 
MS4: 
MBTA: 
NOT: 
NWP: 
NOi: 

Best Managerent Practice 
Construction Genera I Permit 
Texos Deportrrent of State Health Services 
F edera I Highway Administration 
1/Ern::Jrondum of Agreerent 
1/Ern::Jrondum of Understanding 
Muni c i po I Separate Storm,vater Sewer System 
Migratory Bi rd Treaty Act 
Notice of Termination 
Nationwide Permit 
Not i ce of Intent 

SPCC: 
SW3P: 
PCN: 
PSL: 
TCEO: 
TPDES: 
TPWD: 
TxDOT: 
T&E: 
USACE: 
USFWS: 

Sp i I I Prevention Contra I ond Countermeasure 
Storm Water Pollution Prevention Pim 
Pre-Construction Not if i cot ion 
Project Specific Lccotion 
Texas Cmrn i ss ion on Env i rcnrento I Qua I i ty 
Texas Pol lutmt Discharge El iminotion System 
Texas Parks md W i I d I i f e Departrrent 
Texas Departrrent of Transportation 
Threatened and Endangered Species 
U. S. Army Corps of Engineers 
U.S. Fish and Wi I di ife Service 

VI. HAZARDOUS MATERIALS OR CONTAMINATION ISSUES

Genera I I app I i es to o I I projects) :
Comply with the Hazard Communication Act (the Act) for personnel who wi I I be working with 

hazardous materials by conducting safety meetings prior to beginning construction and 
making workers aware of potential hazards in the workplace. Ensure that al I workers a,e 
provided with personal protective equipment appropriate for any hazardous materials used. 

Obtain ond keep on-site Material Safety Data Sheets IMSDS) for al I hazardous products 
used on the project, which may include, but ore not I imited to the fol lowing categories: 
Points, acids, solvents, asphalt products, chemical additives, fuels and concrete curing 

compounds or additives. Provide protected storage, off bore ground and covered, for 
products which may be hazardous. Maintain product label I ing as required by the Act. 

Maintain on adequate supply of on-site spi 11 response materials, as indicated in the MSDS. 
In the event of a spi 11, take actions to mitigate the spi I I as indicated in the MSDS, 
in accordance with safe work practices, and contact the District Spi I I Coordinator 
immediately. The Contractor shal I be responsible for the proper containment ond cleanup 
of a I I product spi I Is. 

Contact the Engineer if any of the fo I I owing are detected: 
* Dead or distressed vegetation (not identified as normal) 
* Trash piles, drums, canister, barrels, etc. 
* Undes i rab I e sme I Is or odors 
* Evidence of leaching or seepage of substances 

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

D Yes [><J No 

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

Are the results of the asbestos inspection positive lis asbestos present)? 

D Yes □ No 

If "Yes", then TxDOT must reto in a DSHS I i censed asbestos consu I tant to assist with 
the notification, develop abatement/mitigation procedures, and perform management 
activities as necessary. The notification form to DSHS must be postmarked at least 
15 working doys prior to scheduled demo I ition. 

If "No", then TxDOT is sti 11 required to notify DSHS 15 working doys prior to any 
scheduled demo I ition.

In either case, the Contractor is responsible for providing the dote(s) for abatement 
activities and/or demo I ition with careful coordination 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 M aterials or Contamination Issues Specific to this Project: 

[><J No Action Required 

Action No . 

I. 

D Required Action 

Vil. OTHER ENVIRONMENTAL ISSUES 

<includes regional issues such os Edwards Aquifer District, etc.) 

D No Action Required 

Action No. 

[><J Required Action 

I. Contractor w i I I be advised of potent i a I occu,ence of the Western burrowing Ow I.
The contractor would be prepared to take appropriate measures to avoid disturbing, 
destroying, or removing active nests, including ground nesting birds, during the 
nesting season. Avoid the removal of unoccupied, inactive nests, as practicable.
As necessary, take appropriate measures to prevent the establishment of active nests
during the nesting season on foci I ities ond structures proposed for replacement or
repair. Collecting, capturing, relocation, or transporting birds, eggs, young, or
active nests without a permit is prohibited. 

2. 

3. 

� 
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