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Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

GENERAL NOTES:

General:

This project consists of performing “Herbicide” on various roadways in Denton County as detailed
on the Location Sheet.

Provide and maintain a dedicated email address for receipt of work orders and correspondence
throughout the term of this contract. Acknowledgement of emailed work order/callouts is required
no more than 12 hr. from notification.

Each contract awarded by the Department stands on its own as such, is separate from other
contracts. A Contractor awarded multiple contracts, must be capable and sufficiently staffed to
concurrently process any or all contracts at the same time.

29 working days for Broadcast Application, and 28 working days for Pavement Edges, Structures
and Fixtures.

Production rates are calculated as 150 acres for broadcast herbicide application, and 9 centerline
miles for Pavement Edges, Structures & Fixtures. Number of working days will be determined
based upon the minimum amount of mowing or herbicide treatment required per work order letter.
A fraction of a day will be rounded up to the next whole number.

Written notification will be issued to begin each herbicide cycle.

Should herbicide re-treatment be required, time charges will resume until re-treatment is
completed.

Written notification will contain the number of acres required for broadcast herbicide treatment,
number of centerline miles for pavement edges, structures and fixtures, number of working days

to complete the work, and date that time charges will commence.

Department will evaluate each tract before herbicide treatment. If entire tract does not need to be
treated, acreage will be re-calculated, and limits of treated area will be shown on work order letter.

Notify the Engineer at least 24 hr. before beginning any work.

Remove and replace guardrail, posts, bolts, nuts, etc., in those areas where entry cannot be made
in any other way.
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Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

Coordinate work through:

Kenneth W Powell
2624 West Prairie
Denton, TX 76201
940-387-1414

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

Amanda Miller, P.E. Amanda.Miller@txdot.gov
Wayne Powell Wayne.Powell@txdot.gov

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

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

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

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

Attention is directed to the possible presence of underground utilities owned by the Texas
Department of Transportation (irrigation, signal, illumination and surveillance, communication,
and control) on the right of way. Call the Department for locates at 214-320-6682 and 214-320-
6205 48 hr. in advance of excavation.

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

If working near power lines, comply with the appropriate sections of Texas State Law and Federal

Regulations relating to the type of work involved.

Item 2 — Instructions to Bidders:

This project includes plan sheets that are not part of the bid proposal.

Order plans from any Reproduction Company listed at:

General Notes Sheet 3B




Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

http://www.dot.state.tx.us/business/contractors_consultants/repro_companies.htm
View or download plans at:

http://www.dot.state.tx.us/business/plansonline/plansonline.htm

Item 3 — Award and Execution of Contract:

This contract is Site Specific.

Construction areas may be omitted.

Item 7 — Legal Relations and Responsibilities:

Pre-construction safety meeting will be conducted with Contractor’s personnel prior to work
beginning on a continuously prosecuted contract or before each callout work request.

Attendance of this meeting will not be paid directly but considered subsidiary to the various bid
items.

Holiday restrictions — the Engineer may decide that no lane closures or construction operations
will be allowed during the restricted periods listed in the following holiday schedule. TxDOT has
the right to lengthen, shorten, or otherwise modify these restricted periods as actual, or expected,
traffic conditions may warrant. Working days will not be charged for these restricted periods. No
additional compensation will be allowed for these restricted closures (i.e., overhead, delays, stand-
by, barricades or any other associated cost impacts).

New Year’s Eve and Day (noon on December 31 thru 10 P.M. January 1)
Easter Holiday weekend (noon on Friday thru 10 P.M. Sunday)
Memorial Day weekend (noon on Friday thru 10 P.M. Monday)
Independence Day (noon on July 3 thru 10 P.M. on July 5)

Labor Day weekend (noon on Friday thru 10 P.M. Monday)
Thanksgiving Holiday (noon on Wednesday thru 10 P.M. Sunday)
Christmas Holiday (noon on December 23 thru 10 P.M. December 26)

Holiday restrictions for Independence Day, Thanksgiving Holiday, and the Christmas Holiday may
be extended for the “week of” due to the nature of work being performed and the work location at
the discretion of the Engineer for safety of the traveling public.

General Notes Sheet 3C

Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

Roadway closures during the following key dates and/or special events are prohibited.

e The University of Texas vs. University of Oklahoma football game (no lane closures
beginning 4 hr. prior to the event and ending 3 hr. following event completion).

e Texas Motor Speedway — NASCAR Series Races — April and November

e Texas Motor Speedway — INDY Series Races — June and September

The Contractor will plan his work such that no work is ongoing, and all lanes of traffic are available
for the NASCAR series races at the Texas Motor Speedway starting the Thursday of race week
through Sunday. These races are run usually in early April and Mid-November. The Contractor
will not be allowed to have any lane closures on the day of the INDY car races, one of which is
usually scheduled during the beginning of June and the other is usually scheduled during Mid-
September. Scheduled events at Texas Motor Speedway may be reviewed at their website:
http://www.texasmotorspeedway.com. All incomplete work activities will need to be shaped up
prior to the race events as to pose no hazard to traffic. The above is applicable to each year the
work is ongoing. Time will not be charged on these days.

Item 8 — Prosecution and Progress:

Contract days will be charged in accordance with Section 8.3.1.5, “Calendar Day”.

Working days will be charged in accordance with Section 8.3.1.4., “Standard Workweek”.
Liquidated damages will be assessed when the number of working days specified in the work order
letter is exceeded.

For Site Specific items, work will begin no later than 7 calendar days from issuance of the work
order letter and continuously processed to completion unless otherwise approved.

Item 500 — Mobilization:

Mobilization is lump sum.

Item 502 — Barricades, Signs, and Traffic Handling:

Provide traffic control in compliance with the latest edition of the “Texas Manual on Uniform
Traffic Control Devices” (TMUTCD), the “Traffic Control Standard Sheets” (TCSS), and as
directed.

Perform work Monday through Friday during daylight hours. Do not begin work until 30 minutes
after sunrise and cease operations 30 minutes before sunset.

General Notes Sheet 3D




Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

If closing a lane is necessary, closure times will be Monday through Friday, 9 A.M. to 3:30 P.M.
Close no more than one lane at a time, unless otherwise approved. Provide proposed lane closure
information to the Engineer by 1 P.M. on the day prior to the proposed closures. Furnish
information for Monday closures or closures following a national or state holiday on the last office
workday prior to the closures. Do not close lanes if the above reporting requirements have not
been met.

Weekend work will be allowed with prior approval, except for emergency work.
Maximum length of lane closure will be 2 miles.

Traffic Control Plans with a lane closure causing backups of 20 minutes or greater in duration will
be modified by the Engineer.

Erect barricades and signs in locations not obstructing the traveling public’s view of the normal
roadway signing or necessary sight distance.

Provide sufficient and qualified staff and equipment to revise the traffic control as directed.
Trailer all slow-moving vehicles (designed to operate 25 mph or less) crossing freeway main lanes.

When moving unlicensed equipment on or across any pavement or public highways, protect the
pavement from all damage using an acceptable method.

Equipment and materials will not be left within 30 ft. of the travel lane during non-working hours.

The work performed, materials furnished and all labor, tools, and equipment necessary to complete
the work for Non-Site-Specific locations under this Item will not be measured or paid for directly
but will be considered subsidiary to the various bid items of this contract.

The “Force Account — Safety Contingency” has been established for this project and 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 731 — Herbicide Treatment:

Pick up Department furnished materials at the maintenance yard or warehouse listed above.

General Notes Sheet 3E

Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

Use only approved chemicals, chemicals, rates, and application procedures provided in the latest
edition of the TxDOT Herbicide Operations Manual. The herbicide solution shall include Drift
Control WM or a drift control agent recommended in the manual for all treatments. Drift control
will not be paid for directly but will be subsidiary to Item 731 Broadcast Application.

A copy of the latest Herbicide Operations Manual and the Herbicide Records book will be provided
by the Department prior to beginning work. Herbicide Records Book will be completed as
directed. A sample for proper record keeping is presented in the Herbicide Records Book.

Furnish water from an approved source, free of industrial wastes and other objectionable matter.

The Engineer or designated licensed TxDOT personnel will determine the level of vegetation
management to be used within the right of way on the tracts presented in this contract. The
Engineer or designated licensed TxDOT personnel will direct the Contractor of the following:

Location of application sites
Timing of herbicide application
Proper herbicide activity
Selection of herbicides

Proper application rates

Proper application methods

Contractor’s licensed personnel will be responsible for the calibration of the Contractor’s herbicide
equipment including herbicide spray unit, trailer unit, handguns, backpacks, etc. prior to
performing work, and inspected by the TxDOT inspector.

The Department’s direct supervision affidavit will not relieve the license applicator of the
responsibilities set forth under Item 731.3.

Trees, brush, grass, reeds, cane, and weeds are considered undesirable vegetation in Pavement
Edges, Structures, and Fixtures.

General Notes Sheet 3F




Project Number: RMC-644506001

County: Denton

Control: 6445-06-001

Highway: IH0035

The following tables present the Department furnished material and corresponding rates for.

Project Number: RMC-644506001

County: Denton

Control: 6445-06-001

Highway: IH0035

;.CSrqulrlazrts 111);1’1;5 Overspray application. Temp needs to
Hard-to- of sur facf[lan ¢ be at least 70°. Two applications, 30-60
Control Target 6.6® er 100 days apart are needed; as long as
Johnsongrass pallons of Johnsongrass is green and actively
£ growing.
water
10 fluid Overspray operations with Flex-5
ounces per
boom. Apply before plants mature. Do
acre + 2 quarts .
not use Transline® after July 31 as
per 100 L
Late overspray application on broadleaf
gallons of Spring/ lants
Sunflower Transline® surfactant garlg P )
10 ounces per Sumrri]er
100 gallons +
2 quarts per Handgun operations.
100 gallons of
surfactant
10 fluid
ounces per Overspray operations with Flex-5
acre + 2 quarts boom. Do not use Transline® after July
per 100 31 as an overspray application for
gallons of broadleaves.
. . surfactant Early
Musk Thistle Transline® 10 fluid Spring
ounces/100
gallons + 2 .
quarts/100 Handgun operations.
gallons of
surfactant
10 fluid
ounces per Overspray operations with Flex-5
acre + 2 quarts boom. Apply before plants mature.
surfactant per Do not use Vista® XRT in the ROW
100 gallons of Late after July 31st as overspray application.
. water .
Giant Ragweed Vista®XRT 10 fluid Spring/
(Blood weed) Early
ounces per 100 Summer
gallons + 2
quarts Handgun operations.
surfactant per
100 gallons of
water

Table 1
Broadcast Application Guidelines— Item 731.7.1 and 731.7.2.5
Target/Type s Optimum
of Control Herbicide Application Treatment Comments
i Rate q
Desired Period
Roundup 8 ounces + . .
PROMAX®-+ 1.33 ounces Flex-5. For use in Bahiagrass areas. Do
. not use Outrider® after October 15.
Outrider® per acre
1.33 ounces
per acre + 1 Flex-5. In areas where wildflowers are
quart present or if brownout from Roundup
Surfactant per PROMAX® has been a problem. Do
100 gallons of not use Outrider® after October 15.
water
Johnson Grass | Outrider® ! ounce of
Conirol Outrider per
100 gallons of
water + 1 quart L
of surfactant Handgun application
Early boot
per 100
gallons of to early'
seedhead is
water .
a good time
2 parts water, to make
Roundup 1 part RUPM o . . o
application. | Rotowiper®/Ropewick application
PROMAX® 0111 3’3% Apply while
solution actively i
growing. Overspray Operations/Flex 5 Spray
Head
Vista XRT® at 10 oz per acre may be
Johnsongrass Roundup 8 ounces + 1 substituted for Escort XP® in
Control PROMAX® + ounce + 1.33 Bahiagrass ROW.
+ Broadleaves | Escort® XP + ounces per If after July 31, do not apply Escort
(3-Way Mix) Outrider® acre XP®, or Vista® XRT, as a broadcast
application in the ROW. Spot treat
problem areas using
the Flex-5.
Johnsonerass Roundup 8 ounces + 1 If after July 31, do not apply Escort
Control g PROMAX® + ounce + 1.33 XP®, or Vista® XRT, as a broadcast
Escort® XP + ounces + 10 application in the ROW. Spot treat
+ Broadleaves . .
(4-Way Mix) Outrider® ounces per problem areas using
+ Vista XRT® acre the Flex-5.
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Project Number: RMC-644506001

County: Denton

Control: 6445-06-001

Highway: IH0035

Table 2
Pavement Spray — Item 731.7.2 and 731.7.2.1.1
Optimum
Target/Typ? of Herbicide Application Rate Treatment Comments
Control Desired :
Period
Roundup
PROMAX
Edge of March through (short-term
Pavement, (Bare h control) is
Ground edge of Roundup Octobgr OR when combined with 4
pavement PROMAX® + 3 quarts per acre + atf:ltei{/eeis g;fﬁ:if ounces of
application, no EsplAnade® 200 | 4 ounces per acre y & & Esplanade 200 SC
more than 6 SC vegetation (soil-residual
. encroaching the
inches from edge pavement control) to control

of road surface)

vegetation in the
Edge of
Pavement.

Table 3
Structures and Fixture Spray — Items 731.7.2.2, 731.7.2.3, 731.7.2.4 and 731.7.2.5
Optimum
Target/Typ.e of Herbicide Application Rate Treatment Comments
Control Desired c
Period
Apply after Complete control
Round g N wildflower seed | (bare ground)
oundaup ounces
PROMAX®+ 1 ounce + & before July | beneath
31% or as guardrails, under
Escort® + 1.33 ounces . .
Outrider® per acre . directed by dehneatqrs and
licensed TxDOT | around sign
personnel. supports is not
Guardrail, recommended.
delineators, Vista® XRT at
mailboxes, the rate of 10
signage (removal Can be applied | ounces per acre
of tall weeds) until October | can be combined
Roundup 8 ounces + 15" or as with the three-
PROMAX®+ 1.33 ounces directed b ¢
Outrider® per acre | directed by way ortwo-way
licensed TxDOT | mixtures for the
personnel. control of Giant
Ragweed
without the need
of a surfactant.

Project Number: RMC-644506001

County: Denton

Control: 6445-06-001

Highway: IH0035

General Notes

Sheet 31

3 quarts per acre

Overspray

100 gallons

I;ggﬁfx ® Operations with
6 quarts per 100 Flex-5 spray
gallons of water head
Riprap, Paved OR 1.5% solution
Medians, Raised Handggn
Medians, and Year Round Operations. Do
Retaining Walls not make
(Bare Ground) EsplAnade@ 2001 4 ounces per 100 applications of
SC with gallons of water +
Esplanade 200
Roundup 6 quarts per 100 SC ifrain i
PROMAX® gallons of water 1fram 1s o
forecasted within
48 hours of the
application.
Table 4
Other Types of Applications — Items 731
Optimum
Target/Typ? of Herbicide Application Rate Treatment Comments
Control Desired :
Period
2.5 gallons per
2?1;68;6 page 1 Cone Jet #5500
. X2 nozzle
Herb1c%de Year Round (Fall | required. Spray
Operations
Brush* Manual to least preferable- | lower 127-15” of
(Mesquite, Huisache, | Pathfinder [I® caloulate As long as stem. Complete
etc.) ground is NOT coverage
Pathfinder .
frozen) required. Do not
[I®area sprayed .
when less than spray to point of
2.5 gallons is runoff.
used.
Georgia Approved 8 quarts per 100
Cane/Arundo Aquatic gallons + 2 quarts | September — Handgun
Cane/Giant Reed Herbicide (54% surfactant per 100 | October operations
or Cattails Glyphosate) gallons of water
1.5% Imox + 2%
Approved Make Handgun
Imox™ & ppro o operations. 10
Aquatic + 2 applications .
. Approved . MPH wind
Georgia Cane/ . quarts surfactant | when cane is -
Aquatic restriction. DO
Arundo Cane . per 100 gallons of | young and .
Herbicide - - NOT apply if
(54%Glyphosate water (6 quarts = | growing, usually winds exceed 10
oWIYP 1.5% solution in | early May.

MPH.

General Notes
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Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035
8 quarts per 100 Handgun
Aquatic Vegetation Approyed gallons of water + When vegetation operations. Add
(standing or running Aqugtlf: 2 quarts is actively surfactant at the
waer present) Herbicide (54% surfactant per 100 growing rate of 2 quarts
Glyphosate) gallons of water per 100 gallons
of water.
3.75 quarts per Overspray
acre + 2 quarts operations with
surfactant per 100 Flex-5 boom.
Aquatic Vegetation Approyed gallons of water Add surfactant at
(standing or running Aquapg . September - the rate of 2
water present) Herbicide (54% October quarts per 100
Glyphosate) gallons of water
and appropriate
amount of Drift
Control.
*Optional Basal Bark and cut stump applications with Pathfinder II® can be used at any time
during the year, as long as ground is not frozen.

Supply surfactant and blue dye from an approved source for the herbicide operations. Mix the
surfactant and blue dye per the manufacture’s recommended standards.

Use appropriate Aquatic Herbicide or Basal Bark Treatment according to the Department’s latest
Herbicide Operations Manual as directed.

DRIFT CONTROL:

Appropriate drift control must be used with all herbicides when using the truck handgun, fixture
or Flex-5 booms. Drift control is not required when using backpack sprayers.

The Control WM drift control rate is 2 fluid ounces per 100 Gallons of Water.

The Droplet drift control rate is 10ounces per acre for non-aquatic applications and 6 ounces per
acre for aquatic application.

These treatments are subsidiary to Pavement Edges, Structures, and Fixtures.

Herbicide treatment for Pavement Edges, Structures, and Fixtures includes entrance/exit ramps,
service/access roads where present, all overpasses, underpasses, gores, and jug handles.

Rates for the broadcast application and/or Pavement, Edges, Structures, and Fixtures may change

during this contract. All applications will follow the Department’s latest Herbicide Operations
Manual.

General Notes Sheet 3K

Project Number: RMC-644506001 Control: 6445-06-001

County: Denton Highway: IH0035

Item 6185 — Truck Mounted Attenuator (TMA):

The total number of truck mounted attenuators (TMA) required when utilizing the traffic control
standards are shown in the tables below.

TCP 3 Series Scenario Required TMA/TA
(3-1)-13 All 2
(3-2)-13 All 3
(3-5)-18 | All 1

Shadow vehicles equipped for truck mounted attenuators (TMA) for mobile and stationary
operations must be available for use at any time as determined by the Engineer.

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 TMA needed for the project for those
times per plan requirements. Additional TMAs used that are not specified in the plans in which
the Contractor expects compensation will require prior approval from the Engineer.

When TMA’s are paid by the hour or day, “ready for operation” is defined as all equipment,
material, personnel, etc. are present on the project ready to begin work.

General Notes Sheet 3L
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SUMMARY OF ITEMS
731
6006
DAY (S)
LIMITS URBAN/RURAL REFERENCE MARKER BROADCAST APPLICATION ALLOWED
REF. # HIGHWAY
NUMBER OF M ACRES PER| ToTAL |TO COMPLETE
Frow o BEGIN - aapr | CYCLES  [CENTERLINE Lglé% CYCLES ACRES [
ONE CYCLE
1 TH 35 COOKE COUNTY LINE TH 35E/1H 35W SPLIT RURAL 467.5 483 99514 2 15.5 31.0 250 500 2
2 TH 35€ LAKE LEWISVILLE BRIDGE DALLAS COUNTY LINE URBAN 456 447.5  |170994 2 8.5 19.0 97 194 1
3 IH 35E IH 35E/IH 35W SPLIT SL 288 URBAN 467.5 464.5 |115400 2 3.0 6.0 75 150 1
4 TH 35W TH 35E TARRANT COUNTY LINE URBAN 85 68 58593 2 17.0 34.0 660 1320 4
5 TH 35E SL 288 LAKE LEWISVILLE BRIDGE URBAN 456 462.5 [116743 2 6.5 13.0 84 168 1
6 Us 377 N GREYSON COUNTY LINE US 380 RURAL 222 240 16919 2 18.0 36.0 130 260 1
7 Us 377 S TH 35E TARRANT COUNTY LINE URBAN 250 266 29520 2 16.0 32.0 89 178 i
8 US 380 W FM 156 WISE COUNTY LINE URBAN 502 600 19016 2 8.0 16.0 145 290 1
9 SH 114 WISE COUNTY LINE TARRANT COUNTY LINE URBAN 586 600 85064 2 14.0 28.0 200 200 1
10 SH 121 TARRANT COUNTY LINE DENTON COUNTY LINE URBAN 280 278 141358 2 2.0 2.0 54 108 1
¥ SH 170 SH 114 E TARRANT COUNTY LINE URBAN 562 564 32846 2 2.0 2.0 6 92 1
12 SL 288 0.26 Ml WEST OF IH 35 US 380 URBAN 558 565 26469 2 6.0 12.0 197 394 1
13 BU 121 H I35E FM544 URBAN 272 270 45215 2 2.0 8.0 86 172 1
14 BU 121 S SOUTH MERGER WITH SH 121 | IH 35E URBAN 276 278 44815 2 2.0 2.0 45 90 1
NON-SITE SPECIFIC 20.0 300
TOTAL 28 122.5 267 2158 4616 18
SUMMARY OF ITEMS
731
6007
DAY (S)
LIMITS URBAN/RURAL REFERENCE MARKER PAVEMENT EDGES, & STRUCTURES ALLOWED
REF. # HIGHWAY
M1 TO COMPLETE
NUMBER OF
FROM T0 BEGIN END aap7 | CYCLES  [CENTERLINE Lgléé EACH CYCLE
ONE CYCLE
1 H 35 COOKE COUNTY LINE TH 356/1H 35W SPLIT RURAL 467.5 483 99514 2 15.5 31.0 2
2 TH 35E LAKE LEWISVILLE BRIDGE DALLAS COUNTY LINE URBAN 456 447.5 |170994 2 8.5 19.0 i
3 TH 35E 1H 35E/[H 35W SPLIT SL 288 URBAN 467.5 464.5 |115400 2 3.0 6.0 1
4 TH 35W TH 35E TARRANT COUNTY LINE URBAN 85 68 58593 2 17.0 34.0 2
5 IH 35E SL 288 LAKE LEWISVILLE BRIDGE URBAN 456 462.5 |116743 2 6.5 13.0 1
6 USs 377 N GREYSON COUNTY LINE US 380 RURAL 222 240 16919 2 18.0 36.0 2
7 Us 377 S TH 35E TARRANT COUNTY LINE URBAN 250 266 29520 2 16.0 32.0 2
8 US 380 W FM 156 WISE COUNTY LINE URBAN 592 600 19016 2 8.0 16.0 1
) SH 114 WISE COUNTY LINE TARRANT COUNTY LINE URBAN 586 600 85064 2 14.0 28.0 2
10 SH 121 TARRANT COUNTY LINE DENTON COUNTY LINE URBAN 280 278 141358 2 2.0 2.0 :
¥ SH 170 SH 114 E TARRANT COUNTY LINE URBAN 562 564 32846 2 2.0 4.0 1
12 SL 288 0.26 Ml WEST OF IH 35 US 380 URBAN 558 565 26469 2 6.0 12.0 i
13 BU 121 H [35E FM544 URBAN 272 270 45215 2 4.0 8.0 1
14 BU 121 S SOUTH MERGER WITH SH 121 | IH 35E URBAN 276 278 44815 2 2.0 2.0 i
NON-SITE SPECIFIC 20.0
TOTAL 28 122.5 267 19

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

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

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

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

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

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

when flagging is used at night.

No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

4, The Contractor is responsible for installing and maintaining the traffic 1. Only pre-qualified products shall be used. The "Compliant Work Zone
control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
the approximate location of any device without the approval of the Engineer. and their sources.

5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zone traffic control devices shall be compliant with the Manual for
applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
Association of State Highway and Transportation Officials (AASHTO),
"A Policy on Geometric Design of Highways and Streets, " the TxDOT "Roadway
Design Manuagl" or engineering judgment.

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

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

. . . . . STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
8. All signs shall be constructed in accordance with the detagils found in the

"Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
not shown in this manual shall be shown in the plans or the Engineer shall

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

kind is made by TxDOT for any purpose whatsoever.
of Thi%]stgagord to other formats or for incorrect results or damages resulting from its use.

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

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

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

appropriate traffic control devices to be used.

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

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

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

FILE: T:\DENMANT\Maint Projects\004 RMC\1-6445-06-001 -Herbicide\Plans\05-16-bc-

devices. SHEET 1 OF 12
. . . . . . . ‘ééézé‘VQ Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles = gpﬁy
must be parked away from travel lanes. They should be as close to the lTexasDePartmenfOfoZHSPO"faﬁon st;‘;ﬁ;g:'d
right-of-way |ine as possible, or located behind a barrier or guardrail,
= or as approved by the Engineer.
s BARRICADE AND CONSTRUCTION
% GENERAL NOTES
2 AND REQUIREMENTS
~
o
N BC (1) -21
g FILE: be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
9 ©TxDOT November 2002 CONT [SECT JoB HIGHWAY
o 4-03 75O 6445| 06 001 [H0035
- 9_07 8']4 DIST COUNTY SHEET NO.
3 5-10  5-21 DAL DENTON [
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1.5.6

TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING

T-INTERSECTION v

% %G20-9TP
SN 1 WL ZONE - SPACING
END . NEXT X MILES => TRAFFIC
- ROAD WORK (Opfno:ol 520-1oT X %R20-5T FINES
25 N see Note - DOUBLE i i

°3 G20-24F 1 and 4) / % % R20-50TP| Sign Conventional| Expressway/ Posted SS'QOA
55 2 ROAD WORK Nomoer Road Freeway Speed | 5pge N9

g <o NEXT X MILES or Series
£dg 3 % %620-2bT | WORK_ZONE 620-1bTL e
ted CROSSROAD X cw20* MPH | (Apprx.
b5 ) [ e cwel 30 120
géé k INTERSECTED | Block - City <& 1000" -1500" - Hwy CW22 48" x 48" 48" x 48"

.0 b 3 ROADWAY . 10007 -1500" - Hwy = 1 Block - City cw23 35 160
:_’.’:‘; } | \>'|7_ CwW25 40 240
o € ROAD WORK \ 3 /_ & A 45 320
<oy <o NEXT X MILES 620-167R| FOAD WORK CW1, CW2
[OR NEXT X MILES => NEXT X MILES => o CcSJ END 0 ? ? . 50 400
£83 G20-TaT : 8 Limit T i . W7, CWs, | 36" x 36" | 48" x 48 _
gal dhend 0 :ﬁRK BEGIN c0-57 | FoLS me ) cwo, Cwit, 55 500
-9 1 and 4) 620-2 _o7p | WORK NEXT X MILES 2 Cwi4 60 6002
0-8 8 %* % 620-9 ZONE NAME - - 65 7002
S5 + May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC c0-61| v | CW3, Cw4, 5
5E° (See note 2 below) X Xra0-sT | FINES e W5, CWe. | 48" x 48" | 48" x 48" 70 800

. 2
£g0° 1. The typical minimum signing on a crossroad approdach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a % X R20-50TP| e END Cw8-3, 75 900
gog (G20-2) "END ROAD WORK" sign, unless noted otherwise in plans. A0t PRESINT ROAD WORK Cwio, Cwi2 80 10002
:'ég 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
oxe with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
o "Typical Construction Warning Sign Size and Spacing”). See the "Standard Highway Sign Designs for
:o “L;§ lf::irozgrswo;hzognz;EZeSe\:?: :56e12$ms:2I:ﬁZ:hZSyooré;df?z ?gxocgelu:ggngeil?;&gg ;g:ltvgluﬁis CSJ LIMITS AT T-INTERSECTION X For typical sign spacings on divided highways, expressways and freeways,
£35 information shall be shown in the plans ' see Part 6 of the "Texas Manual on Uniform Traffic Control Devices"
35.‘5’ 3. Based on existing field conditions, the Engineer/Inspector may require additional signs such as FLAGGER 1. ThehEngineiz will de;ermine the types ond '0001;0“ of 2’;)1 23\2;*;220:d*ggffégdcoggo'OSiVEZGSy (TMUTCD) typical opplication diagrams or TCP Standard Sheets.

J<} AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a rtlagger and gccompanying Signs, or other signs, u u w W ! . . . . .
oL ' ’ X ? -

2 3?_ be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or near an intersection. YA Mé:imﬂr:eg'z:.g?zf ;2gozggkbgige;oe;é;33a2?¥?2§3.wgnéng sign nearest the
59 location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work . . . . w an.
280 Zone Standard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall place the "CONTRACTOR
oL 4, The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads o advise NAME" (G20-6T) 'sign behind the Type 3 Borricades for the rood closure (see BC(10) also). GENERAL NOTES
»ag motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES" left arrow(G20-16TL) and "ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used as necessary.
o Es will determine whether a roadway is considered high volume. (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.
5°% 5. Additional traffic control devices may be shown elsewhere in the plans for higher volume crossroads. 2. Distance between signs should be increased as required to have 1500 feet
255 6. When work occurs in the intersection area, appropriate traffic control devices, as shown elsewhere in advance warning.
2% s the plans or as determined by the Engineer/Inspector, shall be in place.
Zég 3. Distance between signs should be incregsed as required to have 1/2 mile
X SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
o WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS L
35 - X %G620-9Tp |BEGIN 4, 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
:g‘c?& ggsg crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
éé g E*go' BEGIN TRAFFIC STAY ALERT OBEY Note 2 under "Typical Location of Crossroad Signs".
Z g 6o X % 620-5T | ROAD WORK * ¥ R20-5T FINES WARNING . L
<E2h NEXT X MILES DOUBLE SIGNS 5. Only diamond shaped warning sign sizes are indicated.
5 v+D0 CW20-1D NAVE - somits STATE LAW
g E‘S’b CW1 -4R % %620-6T | AR X % R20-5aTP Luiidn TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
N WORK STATE ] G20-10T % % R20-3T% % Sign Designs for Texas" manugl for complete Iist of ovailable sign design
7] AREA CONTRACTOR i
<} XX : sizes.
S @ 3x W20-10 ealonizoie Type 3 Barricade or X X X
g I/ A‘ > channel izing devices T T T 1
) . e caaa d 4 4 4 d4 d 4 d
z \ LEGEND
s < A /77 <
S T ° °\ o / // /°/u}— /4 -_ — — — —  — —_— — Type 3 Barricade
2 < >
g / = /7) §° oo + : Co 0 o E O OO | channelizing Devices
WORK Beginning of P
T p {¢] g SPEED
' [S— SPACE = NO-PASSING R2-1| LIMIT / YoRk 2onE | - | Sign
o 3X Channellzmg CSJ Limit b l'ine should 00 G20-2bT % %
8 Devices o ROA%NgoRK coordinate >< >< See Typical Construction
©| When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
Q| "ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spacing chart or the
Q@ within the project |imits. See the applicable TCP sheets for exact location and spacing of signs and TMUT(;D for sign
| channelizing devices. The Contractor shall determine the appropriate distance spacing requirements.
! to be placed on the (G20-1 series signs and "BEGIN ROAD
- SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for Sooh specific project. SHEET 2 OF 12
< k O >l % XG20-9TP g’gsg STAY ALERT This distance shall replace the "X" and shall be rounded -
@ r BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. é@ Traffic
hy ¥ %G620-5T| ROAD WORK LIMIT TRAFFIC =‘1 WARNING No decimals shall be used. Ds_afe_t};'
8 ROAD NEXT X MILES ® ®XR20-5T | FINES ' SIGNS Texas Department of Transportation fvisio
-4 NAVE L P P Standard
% CLOSED|ri11-2 CH-au e >< >< DOUBLE - STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
5 Type 3 X %G20-6T S % %R20-50TP| yomins TALK OR TEXT LA shall be used as shown on the sample Iayout when advance
29 CWI'G Barricade or  cWi13-1p —onmacion— | R271 e PR gzgé]m ’3336'37 signs ore required outside the CSJ Limits. They inform the
o channelizing uPH motorist of entering or leaving a part of the work zone

Z& devices \ lying outside the CSJ Limits where traffic fines may double BARRICADE AND CONSTRUCT ION

. X X X X X if workers are present.

Mo f \

o C ' k ' ' ' ' PROJECT LIMIT

e q d d q d

©9o / | ¥% CSJ limit signing is required for highway construction and

P; \ I maintenance work, with the exception of mobile operations.

™M = <r;|

N Z

QL d % e e e e e e e e e <> Areg for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _ 21

>5 Channelizing |\CSJ Limit => and other signs or devices as called for on the Traffic

N } g Devices Control Plan. FLLE: be-21. dgn oN TXDOT [cks TxDOT [ow: TxDOT [ck: TxDOT

S R2-1 R - . TXDOT November 2002

- WORK 57 END |<—>|b\ SPEED Contractor will install a regulatory speed |imit sign at O ORVSTSIegNs CONT | SECT i ey

LIMIT END O 6445 06 001 [H0035

o e SPACE ROAD WORK the end of the work zone.

ey >< >< WORK ZONE |620-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.

== 620-2 % % 7-13 5-21 DAL DENTON 7
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Work zone speed |imits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
§§ and approved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.
19
Y ° ° ° °
s Reduced speeds should only be posted in the vicinity
+ O .
cow . N ° ° o ° . .
te3 e o e csJ of work activity and not fthroughout fthe entire project. o o <)
30F See BC(2) for LIMITS : - See BC(2) for
05" o e e Reqgulatory work z'one spe.ed signs (R2-1) shall be removed st for LIMITS
28 signing. or covered during periods when they are not needed. signing.
Zo
5@ I
<o T
583 s 2 1
80l - _ - e —
bt - [r T |
so8 AN MM i
cC E
1. b e b b b b b b 1
2op See General ) ) See General
weg (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
820 | |
X L
2o
= .0
Lo
VoL WORK 620-50P
fep SPEED WORK | 1. ZONE rEs
o C LIMIT 7ONE G20-5aP SPEED SPEED
g LIMIT WORK WORK LIMIT
855 7 O SPEED LIMIT ZONE | 620-50p ZONE | 620-50P
(S R2-1 R2-1 7 O 7 O
Co LIMIT 6 O R2-1 SPEED SPEED R2-1
gat e O ¥ LIMIT LIMLT
oL v R2-1 R2-1
a5 S0 0O
TE
P62
gy GUIDANCE FOR USE:
Ow C
+
0= 0
80 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
P
‘6‘:)% This type of work zone speed |imit should be included on the design of I. Regulatory work zone speed |imits should be used only for sections of construction
£88:o the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zpoay speed are present in fhe work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
Q'_E'EB Q higher design speed is not feasible. mounting height.
5 TR ) . N
5 Long/ Intermediate Term Work Zone Speed Limit signs, when approved as descr ibed 3. ipeed zgnz'mg?? Gref'l'USfTOfEG for one direction of travel and are normally posted
e above, should be posted and visible to the motorist when work activity is present. or each direction ot fravel.
g Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zonme speed |imit signs should be:
= a reduced speed for motorists to safely negotiate the work areaq, including: 40 mph and greater 0.2 to 2 miles
6 a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
.g b) substantial alteration of roadway geometrics (diversions)
5 c) construction detours 5. Regulatory speed |imit signs shall have black legend and border on a white reflective
3 d) grade background (See "Reflective Sheeting" on BC(4)).
T e) width
5 f) other conditions readily apparent to the driver o 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT"(CW3-5)sign,
o As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-5aP) plaque and the "SPEED LIMIT" (R2-1)signs shall not be paid for
S should remain in place. directly, but shall be considered subsidiary to Item 502.
ui 7. Turning signs from view, laying signs over or down will not be allowed, unless as
f SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
g This type of work zone speed Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are nmot Iimited to SHEET 3 OF 12
& the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' - Traffic
s ?orrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. = ) L_-,sﬁ’fseig'
2 in the traveled way. C. Portable changeable message sign (PCMS). A 735 pepartment of Transportation | siandara
5 L. R L. D. Low-power (drone) radar transmitter.
z9 ShirT.Tizrm W?rk rZjone— Spied I;L!m[I s[gns should ;ﬁ posfeg on?’vlinb!e 'rof'rhe E. Speed monitor trailers or signs.
0 © motorists only when work activity is present. When work activity is no
:& present, signs shal | be removed or covered. 9. Speeds shown on d?TQI I's above are for illustration only. X BARR I CADE AND CONSTRUCT ION
QE (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L IMI T
o
—é’ 10.For more specific guidance concerning the type of work, work zone
e conditions and factors impacting al lowable regulatory construction speed
g zone reduction see TxDOT form #1204 in the TxDOT e-form system.
Q3 -
Y BC (3) -21
Qe FILE: bo-21. dgn on: TxDOT  Jex: TxDOT [ow TxDOT ek TxDOT
9.: @©TxDOT  November 2002 CONT |SECT J0B HIGHWAY
- REVISIONS 6445| 06 001 [H0035
l:'ﬁ 9-07 2:12‘: DIST COUNTY SHEET NO.
W 13 DAL DENTON g
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS GENERAL NOTES FOR WORK ZONE STOGNS

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

1
12" min. 2. Wooden sign posts shall be painted white.
—-‘ 3. Barricades shall NOT be used as sign supports.
2 4. All signs shall be installed in accordance with the plans or as directed by the Engineer. Signs shall be used to regulate, warn, and
25 minimum guide the traveling public safely through the work zone.
i from 5. The Contractor may furnish either the sign design shown in the plans or in the "Standard Highway Sign Designs for Texas" (SHSD). The
55 ° , curb AHEAD Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
T I3 A fed 6 from the plans. Any varigtion in the plans shall be documented by written agreement between the Engineer and the Contractor’s
€9 ® v @ min. v Responsible Person. All changes must be documented in writing before being Emplemenfed. This can include documenting the changes in
e @ 1\ 2 the Inspector’s TxDOT dicu_'y and having both the [n§pecfor and Contractor initial onq date the ogrged upon changes. .
5¢ S S [ 6. The Contractor shall furnish sign supports listed in the "Compliant Work Zone Traffic Control Device List" (CWZTCD) for small roadside
B _ 7.0 min. — o T signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
20 2l 0'-6’ 9.0" max. 21 6 or a 7.0" min. standard sheets. The Contractor shall install the sign support in accordance with the manufacturer’s recommendations. [f there is a question
- e % X g eater z 5 9.0" max. L 6.0° min. regarding installation procedures, the Contractor shall furnish the Engineer a copy of the manufacturer’s installation recommendations so
+ = 9 I ] the Engineer can verify the correct procedures are being fol lowed.
= ’r 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
2 W M 8 ?gm???’orfmrred L?“emivebmesﬁr‘g GT direi:medbbykmf Ezgin?er/lngpfm?r' h imum height of lett d/ I d
» L N . entification markings may be shown only on the back o e sign substrate. The maximum height of letters and/or company 10gos use:
g Paved & NS 77757 Paved & NS 77757 — %=, % for identification shall be I inch.
@ shoul der 4 shoul der 4 L \%uzj 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
- 77 DURATION OF WORK (ags defined by the "Texas Manual on Uniform Traffic Control Devices" Part 6)
2 ¥ When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates caon vary based on the type of
@ Objects shall NOT be placed under skids as a means of leveling. work being performed. The Engineer is responsible for selecting the oppropriate size sign for the type of work being perforrngd. Tpe
o .
€ Contractor is respon§|ble for ensuring the sign sup?orf, sign mounting height and substrate meets manufacturer’s recommendations in
§ ¥ % When plaques are placed on dual-leg supports, they should be attached to the upright nearest the travel lane. ';egc[zngofz:‘:]srs“:z:tz;;e_?s Guzri”:ﬂg;ogczzp",’zgkGrelgzz;;ef;in;z;_ ¢ thon 3 doys
H H H . = I = I I .
5 Supplemental ploques (advisory or distonce) should not cover the surface of the parent sign. b. Intermediate-term stationary - work that occupies a location more than one daylight period up to 3 days, or nighttime work lasting
=) more than one hour. .
iy ¢c. Short-term stationary - daytime work that occupies @ location for more than 1 hour in @ single daylight period.
J_ Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
- "1_ protrude or screws. Use TxDOT's or SIGN MOUNTING HEIGHT
above sign manufacturer's recommended 1. The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except

as shown for supplemental plaques mounted below other signs.

procedures for attaching sign - . 5.
2. The bottom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above

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

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

.
[
>
(0]
3
P
o
oy
s AR substrates to other types of the ground.
g N sign supports 3. Long=term/Intermediate-term Signs may be used in Iieu of Short-term/Short Duration signing.
9 Suppor t 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
5 shal |l not 9 appropriate Long-term/Intermediate sign height.
a protrude Ny 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
3 ebove sian U oR Nails shall NOT SIZE OF SIGNS
1. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
5 be allowed
* : SIGN SUBSTRATES
5 AI}{IEA@ Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer's recommendations for the type of sign
2 ! ) T shal | be attached support that is being used. The CWZTCD lists each substrate that con be used on the different types and models of sign supports.
- Sign supports shall A A 2. "Mesh" type materials are NOT an approved sign substrate, regardiess of the tightness of the weave.
2 extend more than directly fto fthe sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
w2 ¢ 1/2 way up the support. Mul ﬁple fastened to the back of the sign and extending fully across the sign. The cleat shall be attached to the back of the sign using wood
283 g back of the sign . ) screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
goEn substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
SETEAN FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
o of 8 Wood, metal or any means. Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color and retro-reflectivity requirements of DMS-8300
2 Se b Fiber Rein;orced Plastic : for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
e ¥o- supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background.
0 tel H 1 H 3. Orange sheeting, meeting the requirements of DMS-8300 Type Br, or Type C¢ , shall be used for rigid signs with orange backgrounds.
o Splicing embedded perforated square metal tubing in order to extend post extended or repaired FL FL
5| heignt will only be ollowgd wner} the sp!ice is made using four'bolfs, ﬂyo SIDE ELEVATION by spl icing or SIGN LETTERS
S| apove ond two below the spice point. Splice must be located entirely behind Wood 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
—| the sign substrate, not near the base of the support. Splice insert lengths oo other means. Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
z should be at least 5 times nominal post size, centered on the splice and first class workmonship in accordance with Department Stondords ond Specifications.
8 of at least the same gauge material. REMOVING OR COVERING
o 1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
o STOP/SLOW PADDLES 2. Long-term stationary or intermediate stationary signs installed on square metal ftubing may be turned away from traffic 90 degrees when
aL: . . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SICNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
T 1. STOP/SLOW paddles are the primary method to control traffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.

by flaggers. The STOP/SLOW paddle size should be 24" x 24".
2. STOP/SLOW paddles shall be retroreflectorized when used at night.
3. STOP/SLOW paddles may be attached to a staff with g minimum

1. Permanent signs are used to give notice of traffic laws or regulations, call 3. Signs installed on wooden skids shall not be turned at 90 degree angles fo the roadway. These signs should be removed or completely

attention to conditions that are potentially hazardous to traffic operations, covered when not required. . . . . . .
show route designations, destinations, directions, distances, services, points . When signs are covered, the material used shall be opaoque, such as heavy mil black plastic, or other materials which will cover the
1 1

of interest, and other geographical, recreational, specific service (LOGO), or entire sign face and maintain their opaque properties under qutomobile headlights at night, without damaging the sign sheeting.
, , , ,

ES

length of 6° to the bottom of the sign.

)
)
1
©
1)
¢ 4. Any lights incorporated into the STOP or SLOW paddle faces S s N . 5. Burlap shall NOT be used to cover signs.
[fe] .
i shall only be as specifically described in Section 6E.03 ?:";”:c't') J.r:.f?rr:of;on. .gr;vers Dzoﬁgef:ng.;hiof?h daozo;krzngmne:qf;zefsome, 6. Duct tape or other adhesive material shall NOT be affixed to a sign face.
© Hand Signaling Devices in the TMUTCD. ! N e‘ ér route guidance as normally installe y Wi u 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
! construction.
- SIGN SUPPORT WEIGHTS
4 2. Wnhen permanent regulatory or warning signs conflict with work zone conditions, T Where Sian s require th ¢ weidhts o keep from furning over. the use SHEET 4 OF 12
z remove or cover the permanent signs until the permanent sign message matches T fesganLg sst’fi’fg d? egggezimﬁ’egzesgn dwz;‘gul S bo usez urning ' u N Traffic
by the roadway condition. For details for covering large guide signs see the 2. The sondbggs will bg’fied shut to keep the sand from sf)i I1ing and to maintain a é Safety
s 24" ST P 24" |L W T5-CD standard. constant weight. l Texas Department of Transportation sDtivii’iond
" 3. When existing permanent signs are moved and relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted andar
5 purposes, they shall be visible to motorists at all times. for use as sign support weights. X
290 . If existing signs ore to be relocated on their original supports, they shall be 4. Sondbags should weigh a minimum of 35 Ibs and o maximum of 50 Ibs,
= . . 5. Sandbags shall be made of a durable material that tears upon vehicular
© e installed on crashworthy bases as shown on the SMD Standard sheets. The signs impact. Rubber (such as tire inmer tubes) shall NOT be used. BARR I CADE AND CONSTRUCT ION
o P 24"%] F 24"%] shall meet the required mounting heights shown on the BC Sheets or the SMD 6. Rubber ballasts designed for channelizing devices should not be used for
P Standards. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed ond monufactured TEMPORARY S I GN NOTES
8’9 Egg:ﬁ?z“go;dzﬁd wnire fgg';gzt‘”go; oronge ok relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist.
5 - C
-3 5. [f permanent signs are to be removed and relocated using temporary supports, 7. Sondbags shall only be placed along or laid over the base supports of the
> traffic control device and shall nat be suspended above ground level or
b~ SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shall use crashworthy supports as shown on the BC standard sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed
8<§( USAGE COLOR SIGN FACE MATERIAL TLRS standard sheets or the CWZTCD list. The signs shall meet the required q10unf|ng along the length of the skids to weigh down the sign support.
N heights shown on the BC, or the SMD stondord sheets during construction. This work 8. Sandbags shall NOT be placed under the skid and shall not be used to level BC ( 4 ) - 2 1
P BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. P, bo-21. dgn o x0T ‘CK_ TxDOT\Dw- Y00 \cK-TxDOT
N> . . : . .
o BACKGROUND ORANGE TYPE B, OR C; SHEETING 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS @©TxDOT  November 2002 CONT |SECT JoB HIGHWAY
e LEGEND & BORDER WHITE TYPE B OR C SHEETING or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISTONS 6445 06 001 [H0035
wu Controctor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 o1st ounry SHEET N0,
== LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be allowed to cover any portion of the sign face. 7-13 5-21 DAL DENTON 9
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DocuSign Envelope ID: E664F578-3BC3-49FE-9419-1B007CA00307

R " Sign > Sign Sign
% Max imum 24 2x6 3 f |
% Max imum x4 M ~F [ 12 sa. ft. of - —Y HHE Post e Post Post
21 sq. ft. of wood N N sign face u HA R
/ sign face post 24 2x6 26 i H
L 21" X o sle H
e / \ \ z 6\)(§0 HR K
52 oS HH :
0 H u «© olo o« »ﬁ
(e slo
o0 oo 0 " "
g % %4x4 . : 29 9
26 . wood 4x4 M 60 x4 ?3 fv| 5| desirable t| 3 desirable
gogs \/ post 72" block block sle HE B 18"
teo ] NH NE L. N
5€ 0 \_/ fi HE B ; 34" min. in Optional ]
ié't Inl '_‘ %% Length of skids may S| 48" HE strong soils, | reinforcing HE
2l¢ Top ax4 be | 22 minimum HH 55" min. in | sleeve — )i ¢ 34° min. i Base
5} wood e increased for NH HH | M HNH min. in See the CWZTCD Post
0 P e NN oo weak soils. (172" larger ofe . ee the 0s
rat See BC(4) post additional stability. NE HH thon sign wy strong soils, for embedment
+Z HH oo ! oo 55" min. in :
v for sign B Top NH HH B HEH .
o C HH post) x 18
<2t 30" height 24" Zxd x 40 See BC(4) e HE HH weak soils.
g s Rl 14 for si 24" 2x4 brace HE Anchor Stub 3]s HH
o532 requirement 2%6 or sign Al HE (74" 1arger |33 Anchor Stub HH
T32 height . HH than sign HH (174" larger |35
gow I requirement 3/8" bolts w/nuts oo o2 than sign HER
e C M or 3/8" x 3 1/2" HH post) ———=3 AL H
028 il i ' = ! [ (min.) lag s|° i p tle
c,E L \ *\" screws
=00
5t, OPTION 1 OPTION 2 OPTION 3
o E " Front 4x4 block 4x4 block
225 40 36" X sia x4 bloc (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
=y Front Side ide —_——
2oe o PERFORATED SQUARE METAL TUBING Lap-sp! ice/base
23 SKID MOUNTED WOOD SIGN SUPPORTS
0no n
oX0
5Tt GROUND MOUNTED SIGN SUPPORTS
()
[l % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS .
o8 Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
29t The moximum sign square footage shall odhere to the monufacturer’s recommendation.
:§§ Two post installations can be used for larger signs.
O 4=
o}
256 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
o™ + less- substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems as shown
235 9 sq. ft. or less the CWZTCD, except 5/8" plywood. on the SMD Standard Sheets may be used as temporary
ge, 10mm extruded ) 172" plywood is gl lowed. sign supports for signs up to 10 square feet of sign
3+ thinwal | plastic face. They may be set in concrete or in sturdy soils
2 Qg sign only if approved by the Engineer. (See web address for
g6 "Traffic Engineering Standard Sheets" on BC(1)).
oco e
éft & 3/8" x 3" gr. 5 bolt
Coo H (2 per support) joining
g:g ° sign panel and supports OTHER DESIGNS
w20 . MORE DETAILS OF APPROVED LONG/INTERMEDIATE
e s AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
:Eg o CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
O O¢
gg%%?)g v 1 3/4" x 1 3/4" x 11 foot GENERAL NOTES
WIE®_ " o o 12 ga post . - - -
éf;’.‘f.‘f‘.\’ o (DO NOT SPLICE) 13/4 " x 1 3/4 " x 129" D3/8 " X 3" gr. 1. Ngils may be used"m the os§$rrr]blyf0f wogc)g? s-gnl/zu
- _CcO o o (hole to hole) 12 ga. support B 5 bolt supports, but 3/8" bolts wi nu's.or %
@ ere W telescopes into sleeve N N N B lag screws must be used on every joint for final
= =4 ‘[ 1 3/4" galv. round 1.3/4 " x 1 3/4 " x 129 le .
o xo¥ - g B connect ion.
T gy with 5/16" holes . (hole to hole) ;
S WY or 1 3/4" x 1 3/4" N 12 ga. square jo! 2. No more than 2 sign posts shall be placed within a
’ i square tubing 13/4 " x13/4" x 52" (hole > perforated i 7 ft. circle, except for specific materials noted on the
6 -} to hole) 12 ga. square perforated tubing upright b = =/—1— CHZTCD List.
— Upright must - M S N — tubing diagonal brace -
% telescope to NN L/.T °o o o © o o o o Q _____ - - 3. When prgjec*f is completed, all sign suppo:ifs onq
S gonse e | 1 S Comtetely rolces | fmeolions ol e remiec from e projer site
n W o ; .
9 above  paveme 48" |f 13/4 " x13/4 " x 32" (hole . thole to hole) oround tubing
e Ny to hole) 12 ga. square perforated = <
@ - . —| « 12 ga. perforated
£ o i tubing cross brace < tubing skid 2" x 2" x 8" % See BC(4) for definition of "Work Duration."”
\ (hole to hole)
o " 12 ga. square % % Wood sign posts MUST be one piece. Splicing will
° 38" X 4-1/2 gr. perforated NOT be al lowed. Posts shall be painted white.
7 < ot ey LN W — — — — R
& // 5 BOLT (TYP.) 5 iy tubing sleeve
3 4 > Q > | f | welded to skid [0 See the CWZTCD for the type of sign substrate
3 ] it pin at angle o ": o f 60 1 that con be used for each approved sign support.
glo [P e oo o o 0 o o o needed to ~N ~ ~N
- D S H |
z 36 match sideslope = SHEET 5 OF 12
: 25y @1/16" —¢" Satoty
- P
S ° Welds to start on ¢ l Texas Department of Transportation s‘;;‘jﬁ,;gﬁ'd
% T opposite sides o
+ o going in opposite °
20 L directions. Minimum 18" °
ol X eld, do not e |-2" x 2" x
~ ¢ - gock’fill dd1 . 12 ga. BARRICADE AND CONSTRUCTION
-a N puddle. ° o
. N . uprig
el wee | : TYPICAL SIGN SUPPORT
0 C °
o - 2" | Fesssscsosocssssevass]
gl veld—7 eld starts here
2| starts | ,
Re| here 4 weld L 5
o<
<3 SINGLE LEG BASE BC (5) -21
= Side View FILE: be-21. dgn ov: TXDOT [k TxDOT [ow: TxDOT | ck: TxDOT
Si ©T><DOT November 2002 CONT |SECT JOB HIGHWAY
—_—
. SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o g 644506 001 [H0035
W - - pIST COUNTY SHEET NO.
'E_(.':" % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21 DAL DENTON 0
[
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DocuSign Env

PCMS MESSAG ere.)
S I—_O ‘e overed h .
ORMA fically ¢ Lists
ot speci : nt
ENDED PHASES AND approve ofher messages n 2: Possible Compone %x Advance
RECOMM (The Engineer may Phase 2 “on Warning Notice List
0 .
E THE PCMS | Locati List I
-OF -WAY OR PLAC Trave . TUE-FR
E RIGHT-OF TRAFFIC . . fect on ist -
REMOVE THE PCMS FROM ;:NEL TURNED PARALLEL TO dition Lists Action to Toke/Ff L SPEED XX AM
WHEN NOT IN USE, GUARDRAIL WITH SIGN Phase 1: Con List AT LIMIT X _PM
BEHIND BARRIER OR SAGE SIGNS portable dition List FORM FM XXXX XX MPH -
E CHANGEABLE MES all messages used on . Other Con MERGE X LINES APR X
PORTABL or shall approve rto re List D IGHT HT MAX IMUM XX
+ A R G
ineer/ Inspec < (about four to Ramp Closu RO RI M
RSt mtoin no more than & o vords auch oa. 10, Road/Lane/Ra ROADWORK REPAIRS BEFORE SPEED X _PM-X A
g6 Hesooges on PO shou1d contoin including simple wor RONTAGE XXX FT XX FT USE RAILROAD XX MPH
S . Messoges on er word), not i F xX UR NG EGINS
o« O 2. Ne nt characters p two phases that FREEWAY ROAD DETO XX XXX CROSSI B Y
o2 “FOR, " AT, et e mevsoues are ot ol lowed, Eom nase of by CLOSED CLOSED LANE NEXT RD EXIT MINIMUM MONDA
25 . Messages should ?ons-e messoges are not @ d must be understood by X MILE FLAGGER NARROWS X EXITS NEXT SPEED
S:§ > alternate. Three Dhgj a single thought, an e SHOULDER XXXX FT XXXX FT USE EXIT X XX MPH NS
£ Id conv eway; i.e., E - S BEGI
[T message shou it ramp on a fre ROAD CLOSED us I-XX MILE
g:}: itself. d "EXIT" to refer to 02 ?;;&MP. " S SH. FM) CLOSED XXX FT TWO-WAY EXIT XXX NORTH ADVISORY MAY XX
2ce e e e T o U e e designation (IH, US, SH, AT SH XXX RIGHT LN TRAFFIC PAST SPEED
22 "EXIT CL the route or m‘fer? rring to a roadway. panel should be RIGHT LN NARROWS XX MILE USE US XXX XX MPH
SEY 5. Always oot the number when re foﬁonory PCMS message ROAD CLOSED XXXX FT STAY ON I-XX E EXIT MAY X-X
95 ihen_in use, ihe borron of ¢ ccway, where ol T ihe vork 1s fo CLSD AT X FT CONST US XXX 0 1-XX N RIGHT XX PM -
P S oy R END e e °“'Ye,'1fn;' ot micnight, N FM XXXX XX MERGING TRAFFIC SOUTH ! XXXXXXX LANE XX AM
oc o am m "WEE Sunday ev PCMS if wor c H 0 XIT
£8% The message ter ning and end by isplayed on the ing. RIGHT X TRAFFI XXX FT WATC T £
gal g start on 30"“"3"%;33; of work should gznf;nue into Mmd?yhmz:g'asan- RIGHT X LANES XXXX FT TRUCKS FOR XXXXXXX NEXT N
€8 acrual days on Fridoy evening o o e options R may be LANES OPEN UNEVEN USE TRUCKS USE FRI-SU
088 is fo begin o ector may select e on a PCMS. Eac hestiing CLOSED LOOSE LANES Us XXX N US XXX CAUTION
<ob e e e ese o cooh o for three secon ssoge YTIME GRAVEL X FT EXPECT 10
5E” " aole for displaying o o seconds.sgfuded in o message. The me CENTER DALANE XXXX FT XXX WATCH DELAYS FM XXXX XX AM
1=} . d for rds i . d. ,
Cno displaye . es Or Wol ile displaye s ile. OR DRIVE TO
£4 "flash” messag inuous while ssage; i.e., LANE URES ROUGH F
e B Should be sready burn ot infornation on o ara changing e nire line, CLOSED CLOS DETOUR ROAD TRUCKS SAFELY XX _Pu
Wi — S dundan e an
2832 10. Do not present redundant foariaiiiiod 'LANES SHIFT RIGHT" NlonT 1-X><X‘IS$UTH X MILE XXXX FT CxPECT PRETPOARE NEXT
5T keeping rd "Donger” i FT LEFT" or * E
e 5 11. Do not use Tne :J:e message "LANES*zﬁé the message. tically across LANE CLOSED ROADWORK DELAYS STOP DRIVE TUEXX
e 12. Do not disp OY.Vers do not unders horizontal ly or ver CLOSURES ROADWORK NEXT WITH AUG
£S5 on o Foue. |g;lmessoges fhat soroll ord phrases that EXIT XXX PAST FRI-SUN END CARE HT
59 13. Do not dlSFf) the sign. iated words and two-w e must be VARIOQUS CLOSED SH XXXX REDUCE SHOULDER TONIG
P he face o ists abbrevi in a phras e PM-
5 1 ing table Iis Both words ; uld not b LANES MILE S XXX SPEED USE XX
oL L he following on a PCMS. Bo this 1ist sho X U AM
8 22 M Tre acceptable for Userds or phrases not on unted CLOSED BUMP EXIT XXX FT XX
T i 1 s o e g - o o0 ET || BT = e
g2 bbreviated, unles hould be at 172 (.5 mi in EX T0 B F
o5 o S character height sh ible from at least night and 800 feet ||0 inches CLOSED OSED LANES OTHER WORKERS 6
»wab 15. PCM uld be vis 00 feet at ight of CL idelines Note 6.
- E units. They 5r.‘°, from at leost 6 have a character he TRAFFIC SHIFT ROUTES ication Guideline
43 SoyTignr.  Thuek moonted DO A board rather than X LANES STGNAL % % See Applic
i . eaq. e
255 n most ve Sext should be cantered on e nessag loy that will TVEwaY CLosep XXXX FT "
S C ine of text sho : ible display VEW - FR
line of text s legible RI
BB 16 Eoch 1 ot Jus e, d default 1o on 11 ort e e e 1 0 OSED TUE in Phase 2. LANE *
080 left o bled, the PCMS 5h°':’” only be used to a ies of horizontal s cL ith STAY IN LANE i
222 17. 1f disa ' ists and wi ch as g seri be used wi
- m motorist ttern su X . 1 must
£-5 not alar tioned. A pa XXX X XXX T in Phase N
w25 PCMS has mOIfUn(i:O;e. BLVD % LANES SHIFT i TERNATIVES . nged as appropriate.
S oropr G AL interchanged o ed as
08 69 pors is o CLOSED WORDIN LEFT ond ALL can be d LP can be interchang
.. 00 6y IGHT, H, FM an
&0orC BBREVIATION The words RIGHT, [H, US, SH, an
WIEw_ OR PHRASE A 1. designations [H, . W, N and S) ¢
z .0 o ON WORD S 2. ROGGWOY‘ eviations E, W,
<g22y RD OR PHRASE | ABBREVIATI MAJ PPLICATION GUIDELINE d on a PCMS, appropr iate. NORTH and SOUTH  (or abbr
o uv¥s WOl Major "I A are to be use ted from the st 3. EAST, WEST, appropriate. roprigte.
s < 50 Road ACCS RO Miles MPH 1. Only 1 or 2 Dm(:ssbofh) should bz ?ri;e?thef C°”°'*'°Ef¥ézf . " be interchanged gsnuﬂbers replaced fsrgﬁgnged 0s needed.
e o Access ALT Miles Per Hour VNR - The Ist phase re List" and the tion to Take/ Highway names an EWAY can be interch ecessary.
9 Alternate s Minor VON & st vl Meaine, o Avomae Notios 5. FOMD: moy be ueed increod of Ercnanged o8 appropr ote.
7 Avef‘ugou,re BEST Monday NORM 3. A 2nd D“GSQLOCOJ,;On, General Warning, location 6. AHEAD may bﬁus and MILES interdl gs needed. ifa
6 ;esTeVOrd 3%2 Normal N N on Trov?"fs" only if a distance or 7. FT and M,[{E and PAST ;mercnano§dmed from the message
= ou i Nor th (route) Phase Lists’. necessary ted. . AT, BEFO be elimin
< Bridge CANT Nor thbound PKING 4. A Location Phacs,e;r',sme first P“"seﬂs,z;e;usf be seporated %seS. 3' Distances or A“?Q”u‘s’gﬂ_ 12
o Con:gl CTR Parking RD is not Inljslug'?e used in sequengevsholl be limited to two p . location phase i SHEET 6 OF Traffic
© Ee:sfrucﬁon CONST AHD Road RT LN 5. If two Prcn of 1000 ft. E°°“,P°“§y themse | ves. ithin seven days .qafe’%;'
5 ﬁead Right Lane SAT a min imu be understandable rent date is wi laced with ® Divis rd
2 A XING Saturday ERV RD and should ice, when the cur should be rep for é ortation Standa
@ CROSSING DETOUR RTE = Road S dvance notice, calendar d?ys typically be ent of Transp
T Detour Route DONT Service SHLDR . Fcf>"T2e actual work dofe.e notification should ty lTean Departm
' I der I 0 K. Advanc ork.
_ Do Not 5 Shgu Ty SL days of the wee k prior to the w OR
S Eosibound (.—o;fel 3 g(')l:?ge S(rou‘fe) < noyrnore than one week p SHALL BE BEHIND GUAR[_?ISA(I‘I‘_) E AND CONSTRUCTION
! Eas EME d W, FO
© 3 3 Southboun SPD THE R.O. MUM OF ICA
g Emergency MER VEH WITHIN A MINI BARR ABLE
; - Vehicle | E Speed ST S SIGNS ALL HAVE C ON THE HANGE
rs) CMergency ter ENT et PCM RIER OR SH TO TRAFFI ON TABLE C
0 Enfrance, Enfer [ ENT__ Stre SUN NCRETE BAR RPENDICULAR NE DIRECTI POR S)
3 E E Sunday PHONE co ACED PE ED TO O (PCM
o Express Lane XPWY RUMS PL N EXPOS R DRUMS SIG
! 3 3 Tephone TEMP ASTIC D MS, WHE THE FOU SAGE
v EXDressway XX FT Te PL F THE PCMS, RAFFIC UNIT. ME
- T Tempor ary THURS M SIDE O 0O WAY T ! S OF THE
o XXXX Fee FOG_AHD rsday WNTN UPSTREA POSED TO TW OUR CORNER
S Fog Ahead FRWY, FWY Thu o T0 D WHEN EX H OF THE F -21
: Freeway ST B0KD To 2?:10 TRAF OF TRAFFIC TH ONE DRUM AT EAC nder "PORTABLE BC (o) o Tx00T [ov. TxB0T [ex- X007
S Freeway Block FRI Ire TRVLRS BE PLACED WI listed in Note 15 u o _T00T | HiGmY
S Friday — HAZ DRIVING Trovelers TUES SHOULD be maintained as ineer, it - be-21.dgn onT |secT 08 035
o Hozar dous Drlvlr"g| HAZVAT fesdoy TIVE WIN bility requirements shall be th the approval of the Engineer, %ET DOT_Novemoer 2002 544506 001 [HOEET W
+ s Materi Time Minu R LEVEL ibility/visibi ign and, wi titute i SHEET K
38 :?;gtggguponcy HOV Upper Level RS TRIX PCMS SIGNS he character height and legibility ly on the Full Matrix PCMS sign resented, and shal | not substi gra 1St SENTON 11
= a WY icles (s L MA - d, the ically . ign rep ’ -07 -
w0 V?“AEC'S i RS m:wcmz iR L Full Matrix PCNS Nt ovove. "(CW20-T) are represented graphi lement the use of the static siq ts on BC(T), for the 3-?3 5-21 DAL
5y Hugr(s) HR.O Wednesday W LIVT 1. When EABLE MESSAGE SIGNS the "Flagger Symbol nt |isted above. they shall only supp d dimming requirements -
o< TzlfJormO“O” {'#Z Weight Limit W CHANGsymbol signs, suan qf'fy/visibilify ally on the Full Mafrix POMS, isibility, flash rote an 100 ]
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and .
Eef|;cfivi1y requirements OfDDMS?lgjso(l). IA list of prequalified Barrier LOW PROFILE CONCRETE Arrow Boards may be located behind channelizing devices in place for a shoulder
Reflectors can be found at the Material Producer List web address Bcn:rier Refleo'for on BARRIER (LPCB) USED taper or merging taper, otherwise they shall be del ineofec} with four 54) channelizing
shown on BC(1). 16" tall plastic bracket IN WORK ZONES devices placed perpendicular to traffic on the upstream side of traffic.
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The . .
. S LPCB is approved for use in work
z5 cost of the reflectors shall be considered subsidiary to I[tem 512. f
§2 ' rerary zone locations, where the posted 1. The Flashing Arrow Board should be used for all lane closures on multi-lane roadways, or slow
iy speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
°¢ Roadway Standard Sheet LPCB. 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
5. or work on shoulders unless the "CAUTION" display (see detail below) is used.
gog 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
fe2 . Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
g¥ e Barrier reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:
05" Reflectors Attach the delineators as per
Z-E manufacturer’s recommendations.
>
.4
o LOW PROFILE CONCRETE BARRIER (LPCB)
[
<0
—+ [ ] L]
883 . .
80 CONCRETE TRAFFIC BARRIER (CTB) % o
N {‘_) ] ° )
S8 . ) See D & OM (VIA)
g‘Cg 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors ° ° OR °
Te8 shall be mounted in approximately the midsection of each section of CTB. °
o5 An alternate mounting location is uniformly spaced at one end of each ° °
£@o CTB. This will allow for attachment of a barrier grapple without o o o L4
2o damaging the reflector. The Barrier Reflector mounted on the side of . ° ° °
WS the CTB shal | be located directly below the reflector mounted on top of [nstall a minimum of '. ..
(2357} the barrier, as shown in the detail above. 3 Barrier Reflectors
%3—(3 4. Where CTB separates two-way traffic, three barrier reflectors shall be as per manufacturer's 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION L L
Ll mounted on each section of CTB. The reflector unit on top shall have recommendations.
-03‘;?.’ two yellow reflective faces (Bi-Directional)while the reflectors on each
£35 side of the barrier shall have one yellow reflective face, as shown in ° ) [ ] ° ° )
a2 the detail above. . . A . . DELINEATION OF END TREATMENTS ° ° L [ [ °
2§ 5. When CTB separates traffic traveling in the same direction, no barrier [ ] e o o [ ] e &6 6 0 O [ ] [ ] [ ] [ ]
DL reflectors will be required on top of the CTB. [ [ [ ° ° [
gze 6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR ° ° D ° ° °
Exe the edgeline being supplemented. CTB’S USED
33° 7. Moximum spacing of Barrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW RIGHT/LEFT ARROW SEQUE&I?E‘X(LELEVRON
oy 9 8. Pavement markers or temporary flexible-reflective roadway marker tabs (rignt arrow shown; ;
Lag shall NOT be used as CTB delineation. End treatments used on CTB's in work zones left is similar) (right chevron shown;
o6 9. Attachment of Barrier Reflectors to CTB shall be per manufacturer's shal |l meet the apppropriate crashworthy left is similar)
5°% recommendations. stondards as defined in the Manual for K W . . . .
Eéb 10.Missing or damaged Barrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASH). Refer 5. [T;je CAU(T:IOII. display conausfs of four corner lamps flashing simultaneously, or the Alternating
S [ e g e e shall be delineated os sh the above detail fo the CWZTCD List for approved end 6 TrllngTSoigﬁf??ngogguf?oz disploy 1s NOT ALLOWED
.Single slo arriers sha e delineated as shown on the above detail. . .
030 o pe treatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp vol+tage.
rTona The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
.2 8, Minimum lamp "on time" shall be approximately 50 percent for the flashing arrow and equal
00 i . .
558 ¢ BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS intervals of 25 percent for each seauential phase of the flashing chevron.
L0359 9. The sequential arrow display is NOT ALLOWED.
gggu ? 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
S 00N display may be used during daylight operations.
< Loesem 1 WARNING LIGHTS 11. The Flashing Arrow Board shall be mounted on @ vehicle, trailer or other suitable support.
9"‘8& 3 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
LTe . . . 13. A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,
o %02 !. Warning Iights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.
5 2. Warning lights shgll NOT bg instal !ed or) barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
o 3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.
@ area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
6 not be used with signs manufactured with Type BFL or Cp Sheeting meeting the requirements of Departmental Material Specification DMS-8300.
a 4, Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
6 o ° devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
i) 5. The Engineer/Inspector or the plans shal| specify the location and type of warning lights to be installed on the traffic control devices. Type | MINIMUM MINIMUM NUMBER |\ oot 1Ty ATTENTION
o 6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
ra certify the warning lights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boards THE ARROW BOARD FROM THE
5 7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B | 30 x 60 13 3/4 mile shall be equipped with ’:éggvTv-gg;vRvéYBgsIZBAgCE)NESETE
T+ 8. The location of warning lights ond warning reflectors on drums shall be gs shown elsewhere in the plans. i qutomatic dimming devices.
' ' rorning 1ig vorning N ' P C |48 x9% 1 I mile 9 TRAFFIC BARRIER OR GUARDRAIL.
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in @ potentially hazardous area.
drum adjacent to the travel way. 2. Type A random flashing warning lights are not intended for delineation and shal |l not be used in a series. F LASH I NG ARROW BOARDS

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

4, Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel Iane on detours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C and Type D waorning lights shall be installed ot locations as detailed on other sheets in the plaons. éQ g’aaffef;c
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Divisiéyn
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS lTexas Department of Transportation Standard
TE FOR TYPE C (STEADY BURN) WARNIN HTS 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
z WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FO E EADY B ING LIG must meet the requirements outlined in the Manual for BARR I CADE AND CONSTRUCT ION
© 1. A warning reflector or approved substitute may be mounted on a plastic drum gs a substitute for a Type C, steady burn warning light at the Assessing Safety Hardware (MASH).}
. discretion of the Contractor unless otherwise noted in the plans. 2. Refer to the CWZTCD for the requirements of Level 2 or
b 2. The warning reflector shall be yellow in color and shall be manufactured using a sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARROW PANEL 7 REFLECTORS’

3. Refer to the CWZTCD f list of d TMAs.
on the CWZTCD. 4. TheAA:rorg rece]uired on ?:egwa;: uﬁleg[s)pg‘:r\:zrwisesnofed WARN I NG L IGHTS & ATTENUATOR

3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. in the plans

10

\DENMANT\Maint Projects\004 RMC\1-6445-06-001

™ Warning reflector may be round 4. Round reflectors shall be ful Iy.rﬁeflecforized, inclgding the area where attached to the drum. . . 5. A TMA should be used anytime that it can be positioned

§ or square.Must have a yellow 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting, They do not have to be reflectorized where it 30 to 100 feet in odvonzl:e of the area of cregoexposure BC ( 7 ) _ 2 1

5 reflective surface area of at least ‘T’”Gc'?es "‘f’ the drum. flector faci hing traffic shall h heeti ting ih | o ret flectivit X ‘e without adversely affecting the work performance.

0 30 square inches 6. The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [t be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
S DMS 8300-Type B or Type C. . area is spread down the roadway and the work crew is an

pdis 7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©TxDOT Noverber 2002 CONT | SECT 408 HIGHWAY
[T 8. The warning reflector should be mounted on the side of the handle nearest approaching traffic. REVISIONS 6445/ 06 001 [HO035
[ 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DIST COUNTY SHEET NO.
<= 7-13  5-21

ow DAL DENTON 12
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GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary channelizing device.

2. For intermediate term stationary work zones on freeways, drums should be
used as the primary channelizing device but may be replaced in tangent

Top should not
al low collection

9/16" dia. (typ)
for mounting

g% sections by vertical panels, or 42" two-piece cones. In tangent sections, ggb‘;’?éer or signs and
2 one-piece cones may be used with the approval of the Engineer but only warning lights
°9 if personnel are present on the project at all times to maintain the 4" mox
Fal - cones in proper position and location. —
§°9 3. For short term stationary work zones on freeways, drums are the preferred 4" min
o channelizing device but may be replaced in tapers, transitions and tangent 8" max Each drum shall have . 5 °)
9+p sections by vertical panels, two-piece cones or one-piece cones as (typ) — a minimum of 2 orange (Z]
2:@; ) approved by the F_nginegr. ) . —_ and 2 white stripes . L . i
5 . Drums and all related items shall comply with the requirements of the using Type A or Type B .18 x‘24 §|gn . I% x 24
& current version of the “Texas Manual on Uniform Traffic Control Devices" retroreflective (Max imum Sign Dimension Vertical Panel
= ° (TMUTCD) and the "Compliant Work Zone Traffic Control Devices List" 2" mox sheeting with the D'Ch’evron DCW'I-B’ ODI{OS-anwTrofo-c Lanenf mount with diagonals
2| e . N . e e e T s ooy P g s
@3 5. Drums, bases, and relgted.moferuols shal | exhibit good workmanship and el « orange. siq pp travel way
gz shall be free from objectionable marks or defects that would adversely £ g by Engineer
oL affect their appearance or serviceability. s .
o 6. The Corjfroc'fovf shall have a maximum of 24 hqurs to replace any plastic 21
o drums |d§n+|f|ed for replacement by.fhe Engineer/Inspector. The replace- P ywood, Al uminum or Metal sign
$§ ment device must be an approved device. substrates shall NOT be used on
g GENERAL DESIGN REQUIREMENTS plastic drums
@0
8:2 Pre-qualified plastic drums shal | meet the following requirements: Taper to allow
53 1. Plastic drums shall be a two-piece design; the "body" of the drum shall for stacking a &
o9 be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
i 2. The body and base shall lock together in such @ manner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
5 separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
o of 20 MPH or greater but prevents accidental separation due to normal
5 handling and/or air turbulence created by passing vehicles. . L
e 3. Plostic drums shall be constructed of lightweight flexible, and

deformable materials. The Contractor shall NOT use metal drums or

single piece plastic drums as channelization devices or sign supports. 1. Signs used on plastic drums shall be manufactured using

4, Drums shall present a profile that is a minimum of 18 inches in width substrotes listed on the CWZTCD.
at the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zonme signs with an orange background
a maximum of 42 inches. This detail is not intended shall be manufactured with Type Bg_  or Type Cg Orange
5. The top of the drum shall have a built-in handle for easy pickup and for fabrication. See note 3 sheeting meeting the color and retroreflectivity requirements
shall be designed to drain water and not collect debris. The hondle and the CWZTCD list for of DMS-8300, "Sign Face Material,” unless otherwise
shall have @ minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrian
compliant sign. Barricades 3. Verticagl Panels shall be mgnufgctured with orange and white

6. The exterior of the drum body shall have a minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.

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

kind is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for

orange and white retroreflective circunferential stripes not less than Continuous smooth Diagonal stripes on Vertical Panels shall slope down toward
4 inches nor greater than 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled lane.
c space between any two adjacent stripes shall not exceed 2 inches in . .
& g width. 4. Other sign messoges (text or symbolic) mgy be used gs
Y = 7. Bases shall have a maximum width of 36 inches, a maximum height of 4 approved by the Engineer. _Sign dimensions shall not exceed
3 N inches, and g minimum of two footholds of sufficient size to allow base 18 inches in ZEdfh °"d2‘,' 'nCTeSB'E Te-gh'r, except for the R9
2 8 to be held down while separating the drum body from the base. series signs discussed In note 9 below.
2 © 8. Plastic drums shall be constructed of ultra-violet stabilized, orange, X . X X X
o - high-density polyethylene (HDPE) or other approved material. 5. Signs shall be installed using a 1{2 inch bolt (nominal)
° 9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. and nu'r,. two washers, and one locking washer for each
7z 10.Drum and base shal| be marked with manufacturer’s name and model number. connection.
c R
o Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
a RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
6 inch beyond nuts.
o 1. The stripes used on drums shall be constructed of sheeting meeting the
o color ond retroreflectivity requirements of Deportmental Materiols 7. Chevrons may be placed on drums on the outside of curves,
e Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging tapers or on shifting tapers. When used in these
@ u"eflec'rive sheeting shall be supplied unless otherwise specified 2" Max locations, they may be placed on every drum or spaced not
T in fhe plans. : more than on every third drum. A minimum of three (3)
— 2. The sheeting shall be suitable for use on and shal | adhere to the drum should be used at each location called for in the plans.
124 surface such that, upon vehicular impact, the sheeting shall remain
o N ’ g PR X
© odnered in-place ond exhibit no delominaoting, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
> retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, c¢losed, or are 24 inches wide may be mounted on plastic drums, with
@ sur face. relocated in a TTC zone, the temporary facilities shall be approval of the Engineer.
I detectable and include accessibility features consistent with
<
© BALLAST the fegtures present in the existing pedestrion facility. Refer
L to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk
g 1. Unballasted bases shall be large enough to hold up to 50 Ibs. of sand. » 3;;?;552325 *f:gi‘;"’v'l'j *395?::;02"’52;???:?;'; g")’?:;'l'fjuse ihe SHEET 8 OF 12
[ This bose, when filled with the ballost moterial, should weigh between closed sidewalk, o Detectable Pedestrion Barricade shall be §® Traffic
s 25 J'{:?]s (mumn;gm) and 50 :Dsf(mxizumé' The boclll?sf may zef§?rl10dlnloni’ placed across the full width of the closed sidewalk instead - L_-,s_afe_ty
o three sandbags separate from the base, sond in a sand-filled plastic of a Type 3 Barricade. l . ivision
o . . . . yp Texas Department of Transportation
o base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestriagn borricades similar to the one pictured P P Standard
+ of sandbags will be allowed, however height of sandbags above pavement above, longitudinal channelizing devices, some concrete
<§( 8 surface may not exceed 12 inches. barriers, and \flood or chofn link fencing.with a COnTinUOI:IS
o 2. Bases with built-in bal last shal |l weigh between 40 Ibs. ond 50 Ibs. detectable edging can satisfactorily delineate o pedestrian
9& Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR I CADE AND CONSTRUCT ION
= o solid rubber base 4. Tose, ?ro?e, or pl;asf:c ?honn*:fi:ng be'fween*devnces oref:o‘f
- . . . N
BE| 3. Recycle truck Tire sidewl s moy be used for ballgst on drums approved SereCtoD e, g0 Ot SoD LY Wit ihe Jesign stondords in ine CHANNELIZING DEVICES
29 for this type of ballast on the CWZTCD list. . (ADAAG) " and should not be used as a control for pedestrian
> 4. The bal last shall not be heavy objects, water, or any material that movements.
Nz would become hazardous to motorists, pedestrians, or workers when the 5. Warning lights shall not be attached to detectable pedestrian
QL drum is struck by a vehicle. barricades. BC ( 8 ) _ 2 1
35 5. When used in regions susceptible to freezing, drums shall have drainage 6. De’fec’roble pedestrian borricodes should use 8" nominol bgrricode
N holes in the bottoms so that water will not collect and freeze becoming rails as shown on BC(10) provided that the top rail provides FILE: be-21.dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
o': a hazard when struck by a vehicle. e} ?rfloifh cogf:nuous ro';l su:;oble for hand trailing with no © Tx00T Novenber 2002 Py p o e
- 6. Ballast shall not be placed on top of drums. splinters, burrs, or sharp edges. ESion 6445 06 001 [H0035
L 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
- :l‘ 9_07 5_21 DIST COUNTY SHEET NO.
B 7-13 DAL DENTON 13
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8" to 12° 8" to 12" 8" to 12" 8" to 12" 12 1. Trje'chevr(.)n shgl:zbg olgerfiﬁol rectangle with a
|<—>| minimum size o y inches.
. 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2z =4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
25 = — and provide additional emphasis and guidance for in close proximity to traffic and are suitable for use on high or low
°a © .12 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
“5§ 4" § 4 E g Min. horizontal alignment of the roadway. placement is uniform and in accordance with the "Texas Manual on Uniform
rs. See 24n |+ See - e 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices” (TMUTCD). ) )
gog 450: 4* note 7 min. g 45° 4» note 7 b é side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may t)ave e} drnvgot}le, f|>.<ed or
Led 8 o of an intersection. They shall be in line with porfoblg L:)ose: The requirement for self-righting channelizing devices must
2+ © ] and at right angles to approaching traffic. be spec!f!ed in the General Notes or other plon sheets. )
o5 4" o S Spacing should be such thgt the motorist always 3. Channelizing devuoe{; on selfjrughfung supports sljould be used in work zone
z+§ VP-1R e 5 has three in view, until the change in alignment areas where channelizing devices are frequently impacted by errant vehicles
el VP-1L — 2 T |5 eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
L surfoce © | AT frecti . difficult to maintain. Locations of these devices shall be detailed else-
9z€ Fixed Base P ¢ N Rigid )( é 36+ - To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
oat w/ Approved Bose Roadway E L Sugporf 4 A for ot least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CWZTCD).
}_>§5; Adhesive Surface o © 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
582 \ ~M S A,K@ AM% - W tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
ey, — retroreflective Type Bf  or Type Cf conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
“ob .| X= Cself-righting . Departmental Material Specification DMS-8300, device spacing and alignment.
gcg 18 - Suppor 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
’ggg v Zmbignem — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
325 FIXED ° Fixed Base w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepared in a manner that ensures proper bonding
58w —_— (Driveable Base, or Flexible transitions on freeways and divided highways, between the adnesives, the fixed mount bases and the pavement surface.
St (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement ﬁgzzmigo?géé be prepared and applied according fo the monufacturer’s
o3 H H I .
A DRIVEABLE plastic drums but not to replace plostic drums. 7. The installation and removal of channelizing devices shall not cause
E:'_: detrimental effects to the final pavement surfaces, including pavement
=09 . , . surface discoloration or surface integrity. Driveable bases shall not be
LoL 1. Ver'r-gol Pongl.f) (VP's) are normal ly used jro channel ize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
38 fraffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
=38 8" to 12" 2. VP's may be used in daytime or nighttime situations. -
ot |<—>| They may be used at the edge of shoulder drop-offs and
vE5 - — 5 other areas such as lane transitions where positive
Co* daytime and nighttime delineation is required. The
L85 Engineer/Inspector shall refer to the Roadway Design
S8, Manual for additional requirements on the use VP's
wab 24" for drop-offs.
- E . 3. VP's should be mounted back to back if used at the edge Minimum Suggested Maximum
Pse min. 36" of cuts adjacent to two-way two lane roadways. Stripes Posted|F Desirable Spacing of
S min., are to be reflective orange and reflective white and Sopsee% ormula Taper Lengths Channe I izing
gog should always slope downward toward the travel Iane. * % Devices
b5 4. VP's used on expressways and freeways or other high 107 17 12’ on a on a
0o speed roadways, may have more than 270 square inches Of fset|Of fset|Offset| Taper | Tangent
EEE R ; cs>f ;efrorefleofive area facing traffic. 30 2| 1507 1657 180’ 30’ 60’
+_ O . Self-righting supports are available with portable base. WS 7 7 7 7 7
3E§ c See "Compliant Work Zone Traffic Control Devices List" 35 |L= 60 205, 225, 24SI 35, 7OI
. oggg (CWZTCD). ) . 40 265" | 295'| 320 40 80
994 6. Sheeting for the VP's shall be retroreflective Type A or 45 450" | 495'] 540" 45" 90"
P Type B conforming to Depor'rmenjfol Mgterigl Specification 50 500" 55071 600" 507 700"
<L 5 v DMS-8300, un!ess noted o'rhenjw-se. . . y
3 o2ro (Rigid or self-righting 7. Where the height of reflective material on the vertical 55 L=Wws 550’| 605'| 660 55 110
— =4 g panel is 36 inches or greater, a panel stripe of 7 7 7 60" 7
o ¥oZ 6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 120
w PORTA 65 650’ | 715°| 780’ 65" 130'
e FORTABLE 1. LCDs are crashworthy, lightweight, deformable devices that are highly visible, have good target value and 70 700 | 770’ | 840" 70 140"
@ can be connected together. They are not designed to contain or redirect a vehicle on impact. - - - - -
© VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'] 900 75 150
a 3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800’ | 880'| 960" 80’ 160"
6 used only when shown on the CWZTCD Iist.
o 4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %% Taper lengths have been rounded off.
o 5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers ;::zgf;; cs’f TEDT;P’::T') W=width of Offset (FT.)
e on BC(7) when placed roughly parallel to the travel lanes. pee
@ . . P 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
T I gg’l)?uiézgilzafj:\;?clégnze[s);ééggrfo(22:13;?"2 sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF
s normal one-way roadway section to two-way near the top of the LCD along the full length of the device. CHANNELIZING DEVICES AND
Q@ operation. OTLD’s are used on temporary
8 12" CWe-4 centerlines. The upward and downward arrows MINIMUM DESIRABLE TAPER LENGTHS
- fe——+ e - on the sign's foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
i Panels traffic on either side of the divider. The
© ~ mounted base is secured to the pavement with an 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
B [ back 1o back adhesive or rubber weight to minimize movement Ingzléwzsoggeggra;gebgggqggr é g;?iggi\?g; for Assessing Safety Hardware (MASH) crashworthiness requirements based on
- X ¥ . .
g 18" coused by @ vehicle impact or wind qust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
@ ‘//% 2. The OTLD may be used in combination with 42" or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. ‘ ® Traffic
3 cones or VPs. 3. Water ballasted systems used as barriers shall be placed irszggc?rdgnce to application and installation requirements = L")siﬁseigv
> Portable specific to the device, and used only when shown on the CW ist. l i
A 36" Fixed or’ 3. Spacing between the OTLD shall not exceed 500 4, Water ballosted systems used as barriers should not be used for a merging taper except in low speed (less than 45 MPH) Texas Department of Transportation Standard
5 Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in a low speed urban area, the taper shall be delineated and the taper length
<§(.<o may be used, the OTLD's should not exceed 100 foot spacing. 5 should be designed to optimize road user operations considering the available geometric conditions.
° or may be . . When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
Q& mounied 4. The OTLD shall be orange wifh o black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARRICADE AND CONSTRUCTION
I on drums. reflective Iegefld. Sheeting for the OTLD shall
QE be retroreflective Type Bf or Type Cg conforming CHANNEL I Z I NG DEV I CES
So E _ / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudingl channelizing devices or water ballasted
= — ( ] unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
mE the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
o<
N BC ( 9 ) - 2 1
N2
M W
Nz HOLLOW OR WATER BALLASTED SYSTEMS USED AS Fies  bo-21.dgn oN: TXDOT [exs TxDOT [om: TxDOT [ex: TxDOT
pdid TxDOT November 2002 CONT |SECT JOB HIGHWAY
- OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS © REVISTONS 6445061 001 [H0035
E"_'," 9-07 8-14 DIST COUNTY SHEET NO.
3 13 52 DAL DENTON 14
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TYPE 3 BARRICADES . .ZOZ“J‘OO:WOY Ohf S
ivided highway sha e 1. Where positive redirectional
1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 ROAD capability is provided, drums
for details of the Type 3 Barricades and a list of all materials CLOSED may be omitted
used in the construction of Type 3 Barricades. )

2. Plastic construction fencing

2. Type 3 Barricades shal |l be used at each end of construction ;
projects closed to all traffic. — may be used W"fh dr'l:ITIS for

3. Barricades extending across a roadway should have stripes that slope PR safe'fy as required in ﬂje plans.
downward in the direction toward which troffic must turn in detouring. 3. Vertical Panels on flexible support
When both right and left turns are provided, the chevron striping may 2/ 7 may be substituted for drums when the

slope downward in both directions from the center of the barricade.

PITy'Lr)‘ICG[I) shoulder width is less than 4 feet.
astic Urum 4, When the shoulder width is greater

No warranty of any

Where no turns are provided at a closed road, striping should slope jf,
downward in both directions toward the center of roadway. / _ .

4. Striping of rails, for the right side of the roadway, should slope ?f — i ' PERSPECTIVE VIEW fhonblz fiei:,ds"r?ogy burn ||gnfz
downward to the left. For the left side of the roadway, striping may be omitted iT drums are used.
should slope downward to the right. These drums 5. Drums must extend the length

5. Identification markings may be shown only on the back of the el are not required of the culvert widening.

barricade rails. The maximum height of letters and/or company |ogos on one-way roadway

used for identification shall be 1",

TxDOT assumes no responsibility for the conversion

6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW Detour — LEGEND
clear zone is provided. Roadway %l’l
7. Warning lights shall NOT be installed on barricades. .
8. Where barricades require the use of weights to keep from turning over, -3 % @ Plastic drum
the use of sandbags with dry, cohesionless sand is recommended. The ‘H:H’ S5 g
sandbags will be tied shut to keep the sand from spilling ond to The three rails on Type 3 barricades & S - Plastic drum with steady burn light
maintain a constant weight. Sand bags shall not be stacked in a manner shall be reflectorized orange and 10’ @ ié‘ - CHD or yellow warning reflector
that covers any portion of a barricade rails reflective sheeting. reflective white stripes on one side 2 N @ _/\
Rock,’ concrete, iron, steel or o'rher’ss)l id objects will NOT be' facing one-way traffic and both sides ‘| |"| |"| |'|'| o2 5 @ Steady burn warning Iight
permitted. Sandbags should weigh a minimum of 35 Ibs and a moximum of for two-way traffic. ] ] g+ g ]| or yellow warning refiector
50 Ibs. Sandbags shall be made of a durable material that tears upon . . + 9 R
. A el Barricade striping should slant |_J |_J LJ |_|_| « 8
vehicular impact. Rubber (such as tire inner tubes) shall not be used downward in the direction of detour oo 2
for sandbags. Sandbags shall only be placed glong or upon the base ’ e S —1 % .
supports of the device and shall not be suspended above ground level gl » [l')creoie number of D'OS;;‘? d'f‘t;'“s on the
or hung with rope, wire, chains or other fasteners. 1. Signs should be mounted on independent supports at a 7 foot 8 mox. lemgth Type 3 Borricades £g| 8 0 ;;gfhomoﬁggr?(:(::ézgs;S 'C(m;ni;:,i g;ogn
9. Sheehng for barricades shall De.refroreflgcfnye Type A or Type B mounting height in center of roadway. The signs should be a max. g yp arricag € 4 N — g 0 ¢4 q )Y'
conforming to Departmental Material Specification DMS-8300 unless minimum of 10 feet behind Type 3 Borricades. <o| © and max imum o rums
ofherwise noted. 2. Advance signing shall be as specified elsewhere in the plans. PLAN VIEW % %
Barricades shall NOT PLAN VIEW
be used as a sign support. TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum
Ny & & v ats
nominal Reflective
:450 /\/\/ Sheet ing

6" 6" 7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

CONES

min. orange
min.
min. white

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

kind is made by TxDOT for any purpose whatsoever.

S 4’ min., 8' mox. mfn.
% o P min. orange
é = Ii ! I 2..m”:" min. H 2" max.
= min. Wy
< ) - . 11 |- '£4-- min. min. white 3% min.
37eE3 I R i a2 2 1o 6
el ! @ .
) ° | 28" min. 3" min.

é Yt I min.

Sl sttt (AT 2

c A_ . min.

S Flat rail

% Stiffener may be inside or outside of support, but no more than _— L 4L

8 2 stiffeners shall be allowed on one barricade.

3 TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubular Marker

i’ FOR SKID OR POST TYPE BARRICADES

Alternate
Alternate D 28" Cones shall have a minimum weight of 9 1/2 Ibs.
42" 2-piece cones shall have @ minimum weight of
ADDrox. Drums, vertical panels or 42" cones Approx. QD 30 Ibs. including base.
| 50 | at 50’ moximum spacing | 50°
T | | | T SHEET 10 OF 12

AM

Cones or tubular markers shall have white or white and orange reflective BARR I CADE AND CONSTRUCT ION

Min. 2 drums Min. 2 drums 1. Traffic cones and tubular markers shall be predominantly orange, and ® Traffic
or 1 Type 3 or 1 Type 3 meet the height and weight requirements shown above. é L_.,S_afe_ty
barricade QD barricade 2. One-piece cones have the body and base of the cone molded in one consolidated Texas Department of Transportation ivision
STOCKPILE unit. Two-piece cones have a cone shaped body and a separate rubber base, l P P Standard
or ballast, that is added to keep the device upright and in place.
3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
@ height shown, in order to aid in retrieving the device.
O =] [m] O

\DENMANT\Maint Projects\004 RMC\1-6445-06-001

~ 4
D .

" _ . bands as shown above. The reflective bands shall have a smooth, sealed
[t} On one-way roads De.s"'ob'e . outer surface and meet the requirements of Departmental Material CHANNEL I Z I NG DEV I CES
S downstream drums stockpile location Channelizing devices parallel to traffic Specification DMS-8300 Type A or Type B.
- or barricade may be is outside should g sed hpn stockpile is 5. 28" cones and tubular markers are generally suitable for short duration and

i uld be used when stockpile i .
h¢ omitted here clear zone. within 30’ from trave! |ane. short-term stationary work as defined on BC(4), These should not be used
< for intermediate-term or long-term stationary work unless personnel is on-site BC ( ] O ) _ 2 1
N <o to maintain them in their proper upright position.
I\ _ _ _ I I I I I I I I I I 6. 42" two-piece cones, vertical panels or drums are suitable for all work zone FILE: be-21.dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
9': => durations. @©TxDOT  November 2002 CONT |SECT Jos HIGHWAY
e 1. gggezhg;efubulor markers used on each project should be of the same size ﬂagv‘;sms 6445 06 001 [HOO035
[ . 9-07 -1
== TRAFFIC CONTROL FOR MATERIAL STOCKPILES 13 5-21 DIST counTy SHEET 0.

7-13

ow DAL DENTON 15
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GENERAL

WORK ZONE PAVEMENT MARKINGS

REMOVAL OF PAVEMENT MARKINGS

No warranty of any

plans or specifications.

and as shown on the plans.

ges resulting from its use.

shown on the Stondard Plan Sheet WZ (STPM).

is permitted.

TxDOT gssumes no responsibility for the conversion

with [tem 662, "Work Zone Pavement Markings. "

RAISED PAVEMENT MARKERS

1. The Contractor shall be responsible for maintaining work zone and
existing pavement markings, in accordance with the standard
specifications and special provisions, on all roadways open to traffic
within the CSJ Iimits unless otherwise stated in the plans.

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

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

4. Pavement markings shall be installed in accordance with the TMUTCD

5. When short term markings are required on the plans, short term
markings shall conform with the TMUTCD, the plans and details as

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

7. All work zone pavement markings shall be installed in accordance

on BC(12).

Material Specification DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

1. Raised pavement markers are to be placed according to the patterns

2. All raised pavement markers used for work zone markings shall meet
the requirements of [tem 672, "RAISED PAVEMENT MARKERS" ond Departmental

of DMS-8241.

The use of this standard is governed by the "Texas Engineering Practice Act"
de by TxDOT for any purpose whatsoever.

1. Removable prefabricated pavement markings shall meet the requirements

2. Non-removable prefabricated pavement markings (foil back) shall meet

of this standard to other formats or for incorrect results or dama

Specification [tem 662.

\DENMANT\Maint Projects\004 RMC\1-6445-06-001

S the requirements of DMS-8240.
oo+
ERR
3 2 ‘-\’o MAINTAINING WORK ZONE PAVEMENT MARKINGS
§ E o 1. The Contractor will be responsible for magintaining work zone pavement
o xof markings within the work |imits
\
S 2. Work zone pavement markings shall be inspected in accordance with
o the frequency and reporting requirements of work zone traffic control
S device inspections as required by Form 599,
% 3. The markings should provide a visible reference for @ minimum
3 distance of 300 feet during normal daylight hours and 160 feet when
- illuminated by automobile low-beam headlights at night, unless sight
a distance is restricted by roadway geometrics.
E 4. Markings failing to meet this criterig within the first 30 days after
1

placement shall be replaced gt the expense of the Contractor gs per

1

Pavement markings that are no longer applicable, could create confusion
or direct a motorist toward or into the closed portion of the roadway

shall be removed or oblitergted before the roagdway is opened to traffic.

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

Pavement markings shall be removed to the fullest extent possible,

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

The removal of pavement markings may require resurfacing or seal
coating portions of the roadway as described in Item 677

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

. Blast cleaning may be used but will not be required unless specifically

shown in the plans.

. Over-painting of the markings SHALL NOT BE permitted.

Removal of raised pavement markers shall be as directed by the
Engineer.

Removagl of existing pavement markings ond markers will be paid for
directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT
MARKINGS AND MARKERS, " unless otherwise stated in the plans

.Black-out morking tape may be used to cover conflicting existing

morkings for periods less than two weeks when gpproved by the Engineer.

Temporary Flexible-Reflective
Roadway Marker Tabs

TOP VIEW FRONT VIEW

Adhesive pad
Height of sheeting
is usuglly more than
1/4" and less than 1",

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

1

2

3

4

Temporary flexible-reflective roadway marker tabs used as guidemarks
shal | meet the requirements of DMS-8242.

Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designated representative. Sampling and testing is not
normal ly required, however at the option of the Engineer, either "A"
or "B" below may be imposed to assure quality before placement on the
roadway.

A. Select five (5) or more tabs at random from each lot or shipment
and submit to the Construction Division, Materials and Pavement
Section to determine specification compliance.

B. Select five (5) tabs and perfarm the following test. Affix five
(5) tabs gt 24 inch intervals on an asphaltic pavement in g
straight line. Using a medium size passenger vehicle or pickup,
run over the markers with the front and rear tires at a speed
of 35 to 40 miles per hour, four (4) times in each direction. No
more than one (1) out of the five (5) reflective surfaces shall
be lost or displaced as a result of this test.

Small design variances may be noted between tab manufacturers

See Standard Sheet WZ(STPM) for tab placement on new pavements. See
Standard Sheet TCP(7-1) for tab placement on seal coat work.

DEPARTMENTAL MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS - 4200
TRAFFIC BUTTONS DMS- 4300
EPOXY AND ADHESIVES DMS-6100

SIDE VIEW
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED
PAVEMENT MARK INGS DMS-8241
TEMPORARY FLEXIBLE, REFLECTIVE
ROADWAY MARKER TABS DMS-8242

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

1

2.

Raised pavement markers used as quidemarks shall be from the approved
product Iist, and meet the requirements of DMS-4200.

Al'l temporary construction raised pavement markers provided on a
project shall be of the same manufacturer.

Adnesive for guidemarks shall be bituminous material hot applied or
buty! rubber pad for all surfaces, or thermoplastic for concrete
surfaces.

Guidemarks shal | be designated as

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

A list of prequalified reflective raised pavement markers,
non-reflective traffic buttons, roadway marker tabs and other
pavement markings can be found at the Material Producer List
web address shown on BC(1).

SHEET 11 OF 12

jééééé"@ Traffic
— Safety

l Texas Department of Transportation SDtZﬁIig;'d
2
S BARRICADE AND CONSTRUCTION
@ PAVEMENT MARKINGS
o
bl
S
g BC(11)-21
g FILE: bc-21.dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
9,: (© TxDOT February 1998 CONT | SECT JoB HIGHWAY
v e REVISIONS 6445| 06 001 [H0035
[ 2-98 9-07 5-21
[ 1-02 7-13 DIST COUNTY SHEET NO.
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PAVEMENT MARKING PATTERNS

STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

60" + 3

_)I I(_ Type I11-A-A Type Y buttons
»C
62 DOUBLE miso ., 4o 0o 0 o g o o OED o o/o o o
L PAVEMENT o
X 10 to 12" <’;| 10 *012.. TypeIIAA MARKERS Fo 0o 0o o0 o0 o0 o0 o0@o0 0O do
s ] oomoo ooooo NO-PASSING *4
coaw [— [— [— ooooo
Co% ~ Z Bonen DoooQOo oDoooDooo'fD oDooobOoooOoO REF;ECETOSITZED L_*—
LwD AVEMEN 4 to 12"
s< 0> Yellow P Yeliow &7 > LINE
‘;’Zj”:’ Type 11-A-A Type Y buttons MARKINGS L Yol
06 ellow
Z‘*% REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
et Type I-C, I-A or II-A-A Type W or Y buttons
= - RAISED
Eg? SOLID EDGE LINE PAVEMENT oo o o0 o o oo o o o o o o
P MARKERS
‘0= T e I1-A- A
823 * <n yp <3 LINES OR SINGLE s0" & 3"
X} oo OI:IOOOI:IOOOI:IOOOI:IOOOI:I REFLECTORIZED
gov - NO-PASSING LINE PAVEMENT
CL o ] 'T =1 Y II= =} [elNe) TO o o0oo/o Doﬂwoﬂ 0700 MARKINGS 4-- Whi"'e or Yel low
a9 el low ype Y
g&’g ¢> 4 to 8" buttons e to 8" Type I1-A-A
Te8 Type I-C T W button
Leo REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B P ype W buttons
a5 WIDE RalsED LD%O_)(ID cl><_|:| o o oo ofo o O o
530 Pattern A is the TXDOT Standard, however Pattern B may be used if approved by the Engineer. PAVEMENT 1 -2"
c o+ . } N s S o o o o o o o o o o o o o o
G-t Prefabricated markings may be substituted for reflectorized pavement markings. LINE MARKERS -1‘_
o3 g
9waun
oxg (FOR LEFT TURN CHANNELIZING LINE REFLECTORIZED b
!1’ + CENTER LINE 8( NO_PASSING ZONE BARRIER LINES FOR TWO_LANE, TWO_WAY HIGHWAYS OR CHANNELIZING LINE USED TO ;:;E?zg; —
'0 5..; @ DISCOURAGE LANE CHANGING. ) White
- §:6’ 30 3 30 3
»3 ¢ Type I-C T3 Type [-C or II-A-A fr/-3"
o+ — =
o
oL \g
83?_ OCbDoooODoOOOODOOOODOOOODOOOODOOOODOOODOOOODOOODOGO OGORD CENTER P:Cé::zr DODO? ?Q{ED §,D§,D
oo . <7? Type W buttons Type I-C or II-C-R MARKERS 10—t 30° 1 Type W or S
285 White e LINE
sg, — =y —_— —_— oogoo ooooo odboo oooon oooon Y buttons
50 el low Type I1-A
©ay <?| \\:\ Type Y buttons OR
oZ5 0CD000DO00ODOO00O0DOOO0DOO0O0DO0000O000O0O00D00000O00O0O0D LANE REFLECTORIZED 40" + 1 ——]
éit PAVEMENT o —_— o o —
gog > 600000000 ooonooonooonooonoynooonooonooon LINE MARKINGS - 10" —} 30° | White or Yellow
558 E> Yel low Type I-A Type Y buttons BROK EN Type 1-C or I1-A-A
090 == |hite —_— —_— —_— Coooo Ooooo Doq\_ ooooo Ooooo (when required)
f’;ve |f(> V’ Ifl> Type W t)u‘f*fons,z0 Type 1-C or 11-C-R LINES
598 . 0D00000000000O00000000000%00000Q00000000000D0 parse0. O o o o o o o o o
gsc o 1-2"
3858 REFLECTORIZED PAVEMENT MARKINGS RATSED PAVEMENT MARKERS Type 1-C XL 1ARY BN o O o o o o o o /; o
léoim& Prefabricated markings may be substituted for reflectorized pavement markings. 3 9’ Type 1-C or II-C-R
< LComom |
SFETCo OR
Q V+ 0
223 EDGE & LANE LINES FOR DIVIDED HIGHWAY L ANEDROP 8"
5 LinNg ooz [ - - -
o PAVEMENT
“ MARKINGS 3’ 9’
1]
5 <7;| Type W buttons Type 1-C <¢| I‘—’I‘—’l
©
o —_— . —_— —_— —_— ooooo oooon \\:\onoa aonon'/_ ooooo oooon
3 white > Type 11-A-A Type Y buttons <o REMOVABLE MARKINGS 516" s
° ‘ 883888§gg8388838883888385@38883888388838883 WITH RAISED —C— ——
2 > Z PAVEMENT MARKERS k1o —k s0° |
@ If roised pavement markers are used
Yel low p .
T = Whife/_ = = fenon bogon _?fnoa DODOD\ Benen omen to supplement REMOVABLE markings, Raised Pavement Markers
- 'f(> Type W buttons Type I-C the markers shall be applied to the
8 top of the tape at the approximate
&) REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
< . . . R R lines or at 20 foot spacing for L—,I
) Prefabricated markings may be substituted for reflectorized pavement markings. solid lines. This al lows an easier 200 + 10
% removal of raised pavement morkers Centerline only - not to be used on edge |ines
s LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. Y .
7
o SHEET 12 OF 12
b=
o« ® Traffic
= Type W buttons Type 1-C <7F| é Safety
Q <b . Division
% —_— - /_ —_— omon oooon _T:})noa ;Eon oomon Homon l Texas Department of Transportation Standard
v White <
0
=0
<= oopDo000OQOOO 000000DOO0ODO0O00O0OLOODOOOODOOO0DOOOD
[e] _ _ =] _— ooooo ooooo ooo ooooo ooooo ooooo
NS ?% BARRICADE AND CONSTRUCTION
Na Yel low Type Y buﬁons<ﬂ Type I1-A-A
M o4 —_— —_— _— _— ooooa oooono oogoo ooooo ooooa ooooa
gE ocoobDoooOmooobmnoooOooobdooonooonooonooo0oO00O0O0DOO0OD Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
—g |i> If‘> pavement markings shall be from the approved
Q'; —_— —\ _y — —_— ooooo ooooo _/l:ynoa ooooo ool ooooo products |ist and meet fthe requirements of
og White Type W buttons E\_ _ Item 672 "RAISED PAVEMENT MARKERS."
3 " e . Type 1°C BC(12)-21
Qe REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: be-21. dgn on: TxDOT ek TxDOT [ow: TxDOT ek TxDOT
o Prefabricated markings may be substituted for reflectorized pavement markings. ©T1xD0T February 1998 CONT | SECT Jo8 HIGHWAY
REVISIONS
o 1-97 9-07 5-21 6445 06 001 [H0035
= TWO-WAY LEFT TURN LANE 2-98 7-13 DIsT COUNTY SHEET NO.
ouw 11-02_8-14 DAL DENTON 17
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LEGEND
* | Trail Vehicle
Should ARROW BOARD DISPLAY

25 oulder X VEHICLE WORK * % | Shadow Vehicle

O.=
» OR

e L Work Vehicle Lead Vehicle * % % | work vehicle RIGHT Directional

:“E’ with strobes with strobes <?' CONVOY CONVOY . . .

5 - = = - — - Wz2l-1ooT  cwai-iooT (| Heavy work venicle | [&] | LEFT Directional

o <5 72" X 36" 60" X 36" Truck Mounted

Co uck Mounte: le A

CES l- [ | AN | irenuator (TMA) [ | pouvie arrow
L J . CAUTION (Alternating

90 ::D/ . <:| Traffic Flow .

2 ee00e o d 4 C F1ash)
‘; J:lj* E ]:B* * * % % | T I |:"> o Diamond or orner as
= - - —— T T\ — — /" O— TYPICAL USAGE
5 E‘,> X VEHICLE|[[ MOBILE SHORT | SHORT TERM | INTERMEDIATE | LONG TERM
[ CONVOY N DURATION | STATIONARY |TERM STATIONARY| STATIONARY
I See Note 9 and Forward Facing \ S 7
2 Trail/Shadow Vehicle A Shoulder Arrow Board m .

L "
GENERAL NOTES
(o]
c
o | 15:2;*n:f§rgx. 1 120° -200° Approx. 1 1 IZOS;iPiO*zPijox. | 1. TRAIL, SHADOW, and LEAD vehicles shall be equipped with arrow boards as
5 illustrated. When a LEAD vehicle is not used the WORK vehicle must be
2
A TRAIL/SHADOW VEHICLE A equipped with an arrow board. The Engineer will determine if the LEAD VEHICLE
: TCP (3-1q) with RIGHT Directionol ond/or TRAIL VEHICLE are reguired based on Prevoiling roadway conditions,
IS display Flashing Arrow Board traffic volume, and sight distance restrictions,
X
- UNDIVIDED MULTILANE ROADWAY 2. The use of amber high intensity rotating, flashing, oscillating, or strobe lights

on vehicles are required. Blue high intensity rotating, flashing, oscillating or
strobe |ights when mounted on the driver’s side of the vehicle may be operated
simultaneously with the amber beacons or strobe |ights.

Work venicle 3. The use of truck mounted attenuators (TMA) on the SHADOW VEHICLE and TRAIL VEHICLE
are required.
See note 9 and 120" -200’ 120" -200 1500° + Approx. . R Lo
Trail/Shadow Vehicle B Lead Vehicle ApProx. Approx. See note 8 4. Reflective sheeting on the reor of the TMA shall meet or exceed the reflectivity ond
with s+robesW See note 8 color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS 8300, Type A.
Shou | der 5. Flashing arrow boards shall be Type B or Type C as per the Barricade and

Construction (BC) standards. The board shall be controlled from inside the vehicle.

6. Eoch vehicle shgll hagve two-wagy radio communicagtion capability.

7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
shadow the other convoy vehicles.
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‘ 1500" + Approx. ‘ 120" -200° ‘ Forward

L 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
See note 9 and d ai Tght dist tricti Motor i s+ ni +h K
Trail/Shadow Vehicle A epending on sig istance restrictions. otorists approaching e work convoy

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

kind is made by TxDOT for any purpose whatsoever.
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5 See note 8 ‘ Approx ‘ Focing should be able to see the TRAIL VEHICITE in +im? to slow down and/or change lanes as
2 : Arrow Board they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
= and SHADOW VEHICLE and vehicle spacing between WORK VEHICLE and LEAD VEHICLE may
WORK ON SHOULDER WORK ON TRAVEL LANE vary according to terrain, work activity and other factors.
9. "X VEHICLE CONVOY" (CW21-10cT) or "WORK CONVOY" (CW21-10aT) signs shall be used on
TCP (3-1b) TRAIL VEHICLES and SHADOW VEHICLES as shown. As an option 48" X 48" diamond shaped

"WORK CONVOY" (CW21-10T) or "X VEHICLE CONVOY" (CW21-10bT) signs may be used where
adequate mounting space exists. When used, the X VEHICLE CONVOY sign shall have
TWO_WAY ROADWAY WITH PAVED SHOULDERS the number of the convoy vehicles displayed on the sign in the number designation
"X" location. The "X VEHICLE CONVOY" sign shall not be used on the SHADOW VEHICLE
if a TRAIL VEHICLE is used.

10. On two-lane two-way roadways, the work and protection vehicles should pull over

periodically to allow motor vehicle traffic to pass. If motorists are not allowed to
See note 9 and
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See Detail B
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Shou | der . .
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See Note 1 o> ARROW BOARD DISPLAY
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S o> * % % | Work Vehicle RIGHT Directional
G- L — — — — — — — —
Z% * % ¥ ij Heavy Work Vehicle LEFT Directional
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cCoo Truck Mounted
C o le A
L3 Shoul der AN | pitenuator (Tva) B | Poupie Arrow
vy ) 1 . CAUTION (Alternating
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06"~ <?I Troffic Flow Diamond or 4 Corner Flash)
=-5 ‘ 1500" + Approx. ‘ 400’ ‘ ‘ 120" -200°
e | ! Approx. \ ‘ Approx. TYPICAL USAGE
jrpmgs See Detail A See Detail C MOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM
4.9’; DURATION | STATIONARY | TERM STATIONARY| STATIONARY
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fle GENERAL NOTES
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geg ¢> 1. ADVANCE WARNING, TRAIL ond SHADOW vehicles shall be equipped with Type B
Te38 or Type C flashing arrow boards as per the Barricade and Construction (BC)
oE standards. Arrow boards on WORK vehicles will be optional bgsed on the
Edo . type of work being performed. The arrow boards shall be operated from
950 5 RAMP Ramp Control enic!e inside the venhicle.
W — ® o .
° ° i
283 ORI T o, 0000 CLOSED required by the 2. For TCP(3-20) the Engineer will determine if the TRAIL VEHICLE is required based on
X [ [ ) gineer prevailing roadway conditions, traffic volume, and sight distance restrictions. All
2 5 — N ( N ( \ ’Zé"ib;o other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.
25°|  cwzo-sorr U [RiGHT LANE|[D cnz0-sor LU [RIGHT LANE][L cWz1-10aT Work | [ o renes . . . .
2ot " b " . . b " . 60" X 36" 3. The use of amber high intensity rotating, flashing, oscillating, or strobe |ights
+388 72" X 36 CLOSED N 72" x 386 CLOSED N CONVOY N on vehicles are required. Blue high intensity rotating, flashing, oscillating or
z0c © © — © strobe Iights when mounted on the driver’'s side of the vehicle may be operated
8T m - m - . simultaneously with the amber beacons or strobe Iights.
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gggt " 4, The use of truck mounted attenuators (TMA) on the ADVANCE WARNING,
286 SHADOW, and TRAIL vehicles are required.
oL v *
_'Qaé A ADVANCE WARNING B TRATL VEHICLE SHADOW VEHICLE %% 5. Reflective sheeting on the rear of the TMA shal |l meet or exceed the reflectivity and
oZ5 VEHICLE (See Note 2) C color requirements of DMS 8300, Type A.
L O%
gé%} RIGHT LANE CLOSURE ON DIVIDED HIGHWAY _ TCP (3_20) 6. Each vehicle shall have two-way radio communication capabi lity.
O4 C
-3 7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
mgo shadow the other convoy vehicles.
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ToF Trail Vehicle required RSN USRS 8. Vehicle spacing between the TRAIL VEHICLE and the SHADOW VEHICLE will vary
523 See Detail D See Detail E See Detail F is required at this location if workers depending on sight distance restrictions. Motorists approaching the work convoy
vC : hould be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
L 900 are on foot in the work space S - >
x8es they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
200k \ and SHADOW VEHICLE may vary according to terrain, work activity and other factors.
<L Shou lder See Note 1
VC):'_EE. 9. Standard 48" X 48" diamond shaped warning signs with the same message as those shown
5 ;§ may be used where adequate mounting space exists.
[aY If[> >
o o _ _ - - 10. The signs shown should be used on the Advance Warning Vehicle. As an option, a portable
P chongeable message sign (PCMS) or a truck mounted changeable message sign (TMCMS) with
2 ¢> * ¥ ¥ E‘I> a minimum character height of 12", and displaying the same legend may be substituted for
o these signs. An appropriate directional arrow display, simulating the size and
o - E“> legibility of the flashing arrow board, must be used in the second phase of the
[) |i> PCMS/TMCMS message. When this is done, the arrow board will not be required on the
° Advance Warning Vehicle.
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5 l Shou | der 11. Standard diamond shape versions of the CW20-5 series signs may be used as an option
3 if the rectangular signs shown are not available.
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_ 12. The principles on this sheet may be used to close lanes from the left side of the
8 1500° + Approx. 1000° 120" -200° ;?odwoz considering the number of lanes, shoulder width, sight distance, and ramp
5 ‘ | | equency.
© Approx. Approx. . . . . .
@ 13. Signs and flashing arrow board modes shal |l be appropriately altered when implementing
i * - ] left lane closures or interior closures which close the left lanes.
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Improved shoulder WORK LEGEND
—Truck mounted Work Vehicle * % | Shadow Vehicle
attenuator with flashing <] CONVOY| °R ARROW BOARD DISPLAY
»e (See Note 3 & 13) beacons 4 Work Vehicl
52 - . — — o —_— s — o — —-_— . - cw21-10aT cw21-10T % % % | Work Vehicle
o prrow |§> 60" X 36" 48" X 48" a | sion RIGHT Directional
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£33 see — <t R ij Heavy Work Vehicle LEFT Directional
Lo> @ Improved shoulder Note 13 —» . . _ L e .
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0b : * % % 7 0| work |[I
22¢ See Shadow 1207 -200° Typical + Truck Mounted CAUTION (Al+ +1
LDE Vehicle A Actual distance may vary according CONVOY o N AH?””?TOF (TMA) 0 M 4eEnc mgFl h)
+*Zo to sight distance (See note 8) i or lrai’er tamond or orner as
5= . Attenuator (TA)
o—t ’ N
gz TWO LANE HIGHWAY WITH PAVED SHOULDERS MINIMUM 8 " TYPICAL USAGE
—0on
Sal MOBILE SHORT [ SHORT TERM | INTERMEDIATE | LONG TERM
oo DURATION | STATIONARY |TERM STATIONARY| STATIONARY
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o8 SHADOW VEHICLE A
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c E . .
= T K t . with Flashing Arrow Board
‘-ég o';:gnurcruegp ed Work Vehicle I in CGLIH’?OD Mode
$3y (See Note 3 & 13) with flashing GENERAL NOTES
= N o - - - beacons JS— JE— -
200 ° ° \ ‘ ° 1. All traffic control devices shall be in accordance with the "Texas
L ljj Elceﬁe 13 @ ] WORK Manual on Uniform Traffic Control Devices" (TMUTCD), latest edition.
wow >
%.’-‘3 4 Arrow s = CONVOY OR 2. The use (_)f amber higtj intensity roTcﬂng, flosr'ling,_ osci!lo'ring, or
=% ¥ ¥ Panel * % % 7h strobe lights on vehicles are required. Blue high intensity rotating,
059 Optional CW21-10aT CW21-10T flashing, oscillating or strobe |ights when mounted on the driver’s
£35 See Shadow L 120’ -200° Typical cor x 32" 48" ¥ ag" side of the vehicle may be operated simultaneously with the amber
00 Vehicle A I< - " X beacons or strobe I|ights.
20¢ Actugl distance may vary according s
oy fo sight distance (See note 8) eoese e 3. The use of truck mounted attenuators (TMA) on the Shadow Vehicle
%’:3 o’ is required.
GaL .
38o° TWO LANE HIGHWAY WITH NO SHOUI—DER OR NARROW SHOULDER 4. Striping on the back panel of all TMAs shall be 8" red reflective
oL WORK :D + sheeting with white background, placed in an inverted "V" design.
»ap . Reflective sheeting shall meet or exceed the reflectivity and
o5 Srouldor CONVOY © color requirements of DEPARTMENTAL MATERIAL SPECIFICATION DMS-8300,
50« - TYPE A
5 .
TL L +
[<X] —Truck mounted N .
E«-E attenuator <;| b 5. Flashing Arrow Panels shall be Type B or Type C as per BC Standards.
@0 (See Note 3 & 13) The panel operation shall be controlled from inside the vehicle.
w0 — o E— L] E— E— o — — o ~Work Vehicle o —_—
=X+
i i . h vehi hall h two- i i i ility.
E:E géggorf\éoshmg <:| TYPICAL SHADOW VEHICLE B 6. Each vehicle shal ave two-way radio communication capability
"6“% th RIGHT Directi | disol 7. When the work convoy must change lanes, the Shadow Vehicle should
553%‘55 Shou | der wi FlGShinérigréSngOGFésp ay change lanes first to protect the Work Vehicle.
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Zonn A 8. Spacing between Shadow and Work Vehicle will vary depending on
<t-@ Shou | der see | sight distance restrictions. Motorists approaching the work convoy
2 R Note 13; I WORK should be able to see the Shadow Vehicle in time fo slow down and/or
5 ¥® EB |::> change lanes as they approach the Work Convoy.
' Arrow OR
~ — o — — o E— —_— o — Panel _/'%m%élé_ —_— o —_— CONVOY 9. Use of an arrow panel on the Work Vehicle is optional except as
" X3k Optional CcW21-10aT CW21-10T provided in note 13, but may be required by the Engineer. If an
5 60" X 36" 48" X 48" arrow panel is not used, dual flashing beacons, mounted as high and
- as widely separated as practicable at the rear of the Work Vehicle
b4 | Shoul der o° shal | be required.
o ] e eeccoe
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‘G See Shadow 120’ -200’ Typical & '. 10. On two-lane two-way roadways, the Work and Shadow Vehicles should
2 : K pull over periodically to allow motor vehicle traffic to pass
5 Vehicle B Actugl distance may vary according &C :
g to sight distance (See note 8) WORK |[[ 11. Work and Shadow Vehicles should stay on the shoulder of highways
[ CONVOY + having 8’ or wider shoulders when possible.
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8 MULTILANE HIGHWAY - 12. A Trail Vehicle may be added to the operation when approved by
& N the Engineer. See TCP(3) series standards.
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0 L 13. The shadow vehicle may be omitted on conventional roadways when
3 )= a TMA or TA and arrow panel is mounted to the herbicide vehicle.
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- Freeways
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