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DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

CSJ: 6449-35-001 Sheet 2
County: Travis, etc.
Highway: IH 35, etc.

GENERAL

This contract is for various Weigh-in-Motion and classification sensor repairs and replacements
at locations statewide. The specific locations, details of repairs and replacements are shown in
the plans. In most locations, ground box, conduit, electrical conductor and cabinet work is not
anticipated other than testing the system after repair is completed. TxDOT will provide sensor
equipment for all locations as stated in specifications 6488 and 6506. This includes the Weigh-in-
motion sensors with lead-in wire, classification sensors with lead-in wire, sensor epoxy, and traffic
cabinets with electronic components. The contractor employees performing the repairs and
installation for Kistler Weigh-in-motion sensors must provide documentation of a Kistler 3-year
certification or acquire during the contract.

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.

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

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

Catherine Wolff Catherine.Wolff@txdot.qov
Mark Johnson Mark.J.Johnson@txdot.qov

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

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.

Sam Norman will be the TxDOT project manager on this project (Samuel.Norman@txdot.gov,
512-840-6161) and is a statewide point of contact from the Transportation Planning and
Programming Division (TPP). The Contractor will provide a schedule to him for any sensor repair
work at least 30 days in advance of the proposed work dates, including proposed lane closures
and times. He will coordinate with the local TxDOT district office to confirm the proposed dates,
times, and lane closures involved are approved. Mr. Norman will coordinate to provide a state
inspector for each sensor repair. Contactor is to use one of the TCP’s in the plan set or may
propose an alternate plan for each of the sensor repair sites.

General Notes Sheet A
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CSJ: 6449-35-001 Sheet 2
County: Travis, etc.

Highway: IH 35, etc.

Item 1:

This is a Site-Specific Contract as defined in Item 1.3.90.

Item 2:

This project includes plan sheets that are not part of the bid proposal. View plans on-line or
download from the web at:

https://www.txdot.gov/business/letting-bids/plans-online.html.

Item 4:

Prior to beginning operations, the Department will arrange a preconstruction conference
between representatives of the Department and the Contractor. In this meeting, the
representatives from all parties will discuss the Contract, proposed procedures, and plans for
performing the work while providing safe passage for traffic at all times. Specifications, unusual
conditions, and other pertinent items regarding the work will also be discussed.

Item 5:

Underground utilities owned by the Texas Department of Transportation may be present within
the Right-Of-Way on this project. For signal, illumination, surveillance, and communications &
control maintained by TxDOT, call the TxDOT Traffic Signal Office for locates a minimum of 48
hours in advance of excavation. If city or town owned irrigation facilities are present, call the
appropriate department of the local city or town a minimum of 48 hours in advance of excavation.
The Contractor is liable for all damages when utilities are damaged due to Contractor’s negligence
including, but not limited to, repair or replacement at the Contractor’s expense.

For the project to be deemed complete, permanently stabilize all unpaved disturbed areas of the
project with a vegetative cover at a minimum of 70% density for the control of erosion.

Submit all shop drawings, working drawings, or other documents which require review sufficiently

in advance of scheduled construction to allow no less than thirty (30) calendar days for review
and response.

General Notes Sheet B



DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

CSJ: 6449-35-001 Sheet 2
County: Travis, etc.

Highway: IH 35, etc.

Item 7:

Repair or replace any structures and utilities that might have been damaged by negligence or a
failure to have utility locates performed.

Perform all electrical work in accordance with the National Electrical Code and Texas
Department of Transportation Specifications.

Consult with appropriate electric company representatives according to their respective area to
coordinate electrical services installations.

Holiday restrictions — The Engineer may decide that no lane closures or construction operations
shall 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 closures (i.e., overhead, delays,
stand-by, barricades or any other associated cost impacts).

Communicate with the project manager on exact lane closure guidelines and holiday restrictions
where work is taking place.

Item 8:

This Project will be a Standard Workweek.

Meet weekly with the engineer to notify him or her of planned work for the upcoming week.

Provide a project schedule with all proposed work for review and approval prior to beginning
work in accordance with Article 8.5 “Project Schedules”.

Coordinate with the Department prior to mobilizing to any repair location. The Department will
provide a project inspector to be present with the contractor for all WIM and classification scale
repairs and obtain approval from the local TxDOT office for any required lane closures.
Simultaneous repair work at multiple WIM and classification sensor locations is not allowed
unless approved in writing by the Department.

Item 500:

Material On Hand (MOH) will not be used in calculating partial payments for Mobilization.

Callout mobilizations are not included in this contract. All locations are listed in the plans.

General Notes Sheet C



DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

CSJ: 6449-35-001 Sheet 2
County: Travis, etc.

Highway: IH 35, etc.

Item 502:

Place barricades and signs in locations that do not obstruct the sight distance of drivers entering
the highway from driveways or side streets.

Do not commence work on the road before sunrise. Do not operate or park any
equipment/machinery closer than 30 feet from the traveled roadway after sunset unless
authorized by the engineer.

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

Item 680:

Bid item includes cost of materials, pouring concrete pad, and installation of provided sensor
cabinet in accordance with TF-CF21 standard in the plans.

Item 6185:

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

TCP 1 Series Scenario ?ﬁ:}.ﬁ(\j
(1-1)-18 / (1-2)-18 1
(1-3)-18 A B 1 2
(1-4)-18 / (1-5)-18 / (1-6)-18 1

The number of days of TMA/TAs estimated at each location is shown in the plan. This quantity
is based on estimated number of days to complete the work and number of TMA/TAs in the
traffic control plan recommended for that location as shown in the plans.

The TMA/TA used for installation/removal of traffic control for a work area will be subsidiary to
the TMA/TA used to perform the work.

General Notes Sheet D
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CSJ: 6449-35-001 Sheet 2

County: Travis, etc.
Highway: IH 35, etc.
Item 6488

Removal of existing loops and sensors when necessary will be considered subsidiary to
installation items. Calibration will not be performed on this contract.

All work shall be performed in accordance with TDC(1)-22 standard in the plans.

Item 6506:

Removal of existing loops and sensors when necessary will be considered subsidiary to
installation items. Calibration will not be performed on this contract.

All work shall be performed in accordance with TDC(2)-22 standard in the plans.
There are only two sites in the plans which requires installation of a traffic signal cabinet and

foundation. All other locations in the plans have existing cabinets installed on existing
foundations. Cabinet will be provided.

General Notes Sheet E
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® Estimate & Quantity Sheet

Texas CONTROLLING PROJECT ID 6449-35-001 DISTRICT Maintenance Division COUNTY Travis
I)epartment_ HIGHWAY |H0035
of Transportation
CONTROL SECTION JOB 6449-35-001
PROJECT ID A00200744
COUNTY Travis TOTAL EST. T
HIGHWAY IH0035
ALT BID CODE DESCRIPTION UNIT EST. FINAL
500-6001 MOBILIZATION LS 1.000 1.000
502-6001 BARRICADES, SIGNS AND TRAFFIC HANDLING MO 6.000 6.000
618-6023 CONDT (PVC) (SCH 40) (2") LF 2,450.000 2,450.000
620-6008 ELEC CONDR (NO.8) INSULATED LF 14,400.000 14,400.000
624-6001 GROUND BOX TY A (122311) EA 23.000 23.000
680-6002 INSTALL HWY TRF SIG (ISOLATED) EA 2.000 2.000
6185-6002 | TMA (STATIONARY) DAY 73.000 73.000
6488-6002 | SENSOR INSTALLATION EA 80.000 80.000
6488-6004 | LOOP INSTALLATION LF 7,300.000 7,300.000
6506-6002 | LOOP INSTALLATION LF 7,900.000 7,900.000
6506-6003 | SENSOR INSTALLATION EA 68.000 68.000
DISTRICT COUNTY ccsJ SHEET
TXDOTCO NN ECT Report Generated By: txdotconnect_internal_ext Report Created On: Dec 7, 2023 9:37:47 AM Maintenance Travis 6449-35-001 3




DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

500 502 618 620 624 680 6185 For Ref 6488 6488 For Ref 6506 6506
6001 6001 6023 6008 6001 6002 6002 ) 6001 6002 ’ 6002 6003
BARRICADES, ELEC CONDR INSTALL HWY Classification | Classification | Classification
LOCATION MOBILIZATION SIGNS AND CONDT(PVEZ) (NO.8) GROUND BOX TRESIG TMA WIM Lopp WIM Lopp WIM Seljsor Loop Loop Sensor
H-I/:\F;\IADFLFIII\CI:G (SCH40)(2") INSULATED TY A (122311) (ISOLATED) (STATIONARY) | Installation Installation Installation Installation Installation Installation
LS MO LF LF EA EA DAY EA LF EA EA LF EA
2209 2 8 460 4
S-102 2 8 460 4
S-135 1 4 240 2
S-160 2 8 460 4
S-180 50 2 1 1 4 240 2
S-19 1 4 240 2
S-218 1 2 8 460 4
S-25 1 4 240 2
S§-252 250 2 2 8 460 4
S-27 100 1 1 4 240 2
S-290 2 8 460 4
S-302 2 8 460 4
S-320 2 8 460 4
S-325 50 2 1 4 240 2
S-356 2 8 460 4
S-357 2 8 460 4
S-379 1 4 240 2
S-389 2 8 460 4
S-527 1 8 460 4
S-69 2 8 460 4
S-91 1 4 240 2
W-506 200 1500 2 4 12 850 8
W-526 300 1700 2 4 12 850 8
W-527 250 1600 2 4 8 700 8
W-528 300 1700 2 4 8 700 8
W-529 250 1600 2 4 8 700 8
W-530 200 1500 2 4 8 700 8
W-535 250 1600 2 4 8 700 8
W-537 250 1600 2 4 8 700 8
W-538 4 8 700 8
W-547 1600 4 8 700 8
Statewide 1 6
Total 1 6 2450 14400 23 2 73 88 7300 80 136 7900 68
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DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

Type Site ID City County District Highway Location Pavement | Number of Lanes Power Sourceé  GPS Coordinates Control-Section |Project Scope
Classification S-218 Amarillo Potter Amarillo  [IH40 1.0 mi. E of US 287 Asphalt 4 Solar 35.197686 -101.687782 0275-01 Reinstall 4 Lanes Classification Sensors/Loops Plus infrastructure
Weigh In Motion (WIM) W547 Groom Gray Amarillo  |IH40 5.6 mi. W of SH70 Asphalt 4 Solar 35.194367 -101.073049 0275-05 Reinstall 4 Lanes of Kistler Sensors/Loops
Weigh In Motion (WIM) W526 Marshall Harrison Atlanta IH 20 0.5 mi. E of FM 3251 Concrete 4 Solar 32.48639 -94.46 0495-08 Reinstall 4 Lanes of Kistler Sensors/Loops
Classification S-25 Shamrock Wheeler Childress |US 83 1.4 mi. N of IH40 Asphalt 2 Solar 35.25149 -100.24683 0030-09 Replace Lane 2 Sensor - 11' Sensor and Wide Loop SB
Classification S-252 Robstown Nueces |Corpus ChristiSH 44 0.1mi. W of FM-1694 Asphalt 4 AC 27.78250 -97.62211 0102-02 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-91 Robstown Nueces  |Corpus ChristiFM 665 2.4 mi. E of FM 1694 Asphalt 2 AC 27.68753 -97.58308 1052-02 Reinstall 2 Lanes Classification Sensors/Loops
Weigh In Motion (WIM) W535 George West| Live Oak |Corpus ChristiUS 59 1.0 mi. S of IH-37 Concrete 4 AC 28.33568 -98.04378 0447-01 Reinstall 4 Lanes of Kistler Sensors/Loops
Weigh In Motion (WIM) W538 Sinton San Patricio |Corpus ChristiUS 181 0.8 mi. S of SH 188 Asphalt 4 AC 28.02533 -97.47602 0101-03 Reinstall 4 Lanes of Kistler Sensors/Loops
Classification S-27 Denton Denton Dallas FM 428 0.6 mi. N of Loop 288 Asphalt 2 AC 33.26557 -97.10439 0081-05 Reinstall 2 Lanes Classification Sensors/Loops
Weigh In Motion (WIM) W527 Decatur Wise Fort Worth [SH 114 2.0 mi. E of US 287 Concrete 4 AC 33.0366 -97.43224 0353-01 Reinstall 4 Lanes of Kistler Sensors/Loops
Classification 2209 Del Rio Val Verde Laredo  |US Spur 277 [0.6 mi. N of Customs Entry Asphalt 4 AC 29.340917 -100.917540 0161-03 Reinstall 4 Lanes of Classification
Classification S-290 Abernathy Hale Lubbock |IH27 1.2mi. S of FM 54 Concrete 4 AC 33.857670 -101.853780 0067-06 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-357 O'Donnell Dawson Lubbock |US 87 0.5 mi. North of FM 1210 Asphalt 4 Solar 32.88342 -101.87959 0068-04 Reinstall 4 Lanes Classification Sensors/Loops
Weigh In Motion (WIM) W537 Lubbock Lubbock Lubbock [US 84 1.7 mi E of Spur 331 Concrete 4 AC 33.50394 -101.74848 0053-01 Reinstall 4 Lanes of Kistler Sensors/Loops
Classification S-19 Lamesa Dawson Lubbock |US 180 3.0 mi. W of FM 829 Asphalt 2 AC 32.705505 -102.112722 0294-03 Reinstall 2 Lanes Classification Sensors/Loops
Classification S-356 Seminole Gaines Lubbock |US 62 0.4 mi. E of FM 1757 Asphalt 4 Solar 32.725588 -102.78753 0294-01 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-69 McAllen Hidalgo Pharr SH 336 3.5mi. S of SH107 Asphalt 4 AC 26.259688 -98.220452 0621-01 Reinstall 4 Lanes of Classification
Classification S-135 Ballinger Runnels SanAngelo [SH 158 2.5 mi. E of FM-383 Asphalt 2 AC 31.82444 -100.07861 0344-02 Reinstall 2 Lanes Classification Sensors/Loops
Classification S-102 Uvalde Uvalde San Antonio [US 90 1.4 mi. E of FM 1574 Asphalt 4 AC 29.24764 -99.73822 0024-01 Replace 4 Lanes Classification Sensors/Loops
Classification S-160 San Antonio Bexar San Antonio |US 181 0.2 mi. S of Loop 1604 Asphalt 4 AC 29.26298 -98.29725 0100-02 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-180 Seguin Guadalupe | SanAntonio [SH 123 3.3 mi. N of FM 1681 Asphalt 2 Solar 29.42139 -97.95150 0366-03 Reinstall 2 Lanes Classification Sensors/Loops Plus Infrastructure
Classification S-320 San Antonio Bexar San Antonio |Loop 1604 1.0 mi. W of IH 37 Asphalt 4 AC 29.22080 -98.43112 2255-01 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-325 San Antonio Bexar San Antonio [Loop 1604 3.0 mi. W of SH 16 Asphalt 2 AC 29.22622 -98.6341 2020-02 Reinstall 2 Lanes of Classification/New Conduit
Classification S-302 San Antonio Bexar San Antonio [IH 35 1.0 mi. S of Fischer Rd Asphalt 4 AC 29.290064 -98.628812 0017-02 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-389 Lindale Smith Tyler IH 20 0.7 mi. E of US 69 Asphalt 4 Solar 32.46805 -95.37575 0495-04 Reinstall 4 Lanes Classification Sensors/Loops
Classification S-379 Kosse Limestone Waco SH7 0.7 mi. W of FM 2749 Asphalt 2 Solar 31.28552 -96.52044 0382-03 Reinstall 2 Lanes Classification Sensors/Loops
Weigh In Motion (WIM) W506 Wichita Falls Wichita Wichita Falls |US 287 2.5 mi. W of Loop 11 Concrete 4 AC 33.95299 -98.58193 0043-09 Reinstall 4 Lanes of Kistler Sensors/Loops
Weigh In Motion (WIM) W528 Vernon Wilbarger | Wichita Falls |US 287 4.5 mi. NW of US 70 Concrete 4 AC 34.2055 -99.37 0043-05 Reinstall 4 Lanes of Kistler Sensors/Loops
Weigh In Motion (WIM) W529 Wichita Falls Clay Wichita Falls |US 287/82 0.2 mi. SE of Wichita/Clay C/| Concrete 4 AC 33.88112 -98.42106 0044-02 Reinstall 4 Lanes of Kistler Sensors/Loops
Weigh In Motion (WIM) W530 Holliday Archer Wichita Falls [US 82/277 1.8 mi. W of FM-368 Concrete 4 AC 33.80628 -98.72159 0156-05 Reinstall 4 Lanes of Kistler Sensors/Loops
Classification S-527 Bowie Montague | Wichita Falls |US 287 2.1mi.Nof FM 174 Asphalt 4 Solar 33.59258 -97.923435 0224-03 Reinstall 4 Lanes Classification Sensors/Loops
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LEGEND
Warning Sign Sequence END CW20-4D - — -
in Opposite Direction ROAD WORK 48" X 48" ezzZz2|Type 3 Barricade 8 B |Chonnelizing Devices
Some os Below ONE LANE R Truck Mounted
G20-2 4n ROAD :[[D Heavy Work vehicle @A |attenuator (TMA)
25 0 | G 8" x 2 CW3-4 | AHEAD Trailer Mounted Portable Changeable
s.g R1-2 g 2 ?'S,See Xn:,rse A BE Flashing Arrow Board Message Sign (PCMS)
4 i o l‘-.— N
8% | @xexe | 807 PREPARED w2tio & |[sign <o |rraftic Fiow
»nC
Q. <9a TO STOP u "
'g'ug 10 5 L be ?glogsfa 0\ Flog ELO F logger
[ ] S o >
55w ONCOMING | = | 28R See note 1) WTmTmom So0gested Nox ] wrrm
® E TRAFFIC \ _ Desirable Spacing of Sion Suggested |Stopping
22 - CW20-7 Posted|Formula|  Taoper Lengths Channel izing Smcﬂng Longitudinal | Sight
>~§ R1-2aP . 48" X 48" Speed % % Devices mx- . |Buffer Space|Distance
sk 48" X 36" ¢ < * tor J i T 12" [70n a T on o pistonce B
priel_y (See note 8} = END offsetloffsetloffset] Taoper | Tongent
et : CW16-2P ROAD WORK 30 2| 150°] 165°| 180°] 30" 60" | 120° 90" 200°
883 ’ 2 Zee hote 214 LFEET 35 |L- &5 [2057[225' 2457 35" | 70" | 160" 120° 250°
5ae G20-2 a0 2657 295°[ 320°| 40 80° | 240° 155° 305°
£ie 48" x 24 25 250" 495'| 540°] 45° | 90" | 320° 195 360"
o&"g’ 2282?21352?{‘353225 Except in 50 500°[ 550°] 600°] 50" [ 100" | 400’ 240° 425°
< emergencies . . n - n - - n
'ggo from traveled woyz flogger s-rozrions 55 L=WS 550 605°'| 660 55 110 500 295 495'
&ab shal | be 60 600°| 660°[ 720°| 60 | 120" | 600’ 350° 570
28w ot igneed 65 650°| 715°] 780°| 65° | 130° | 700° 00 645
I"‘:"5'_:-) o 70 700°| 770" | 840" 70’ 140’ 800" 475" 730’
gx¢ 8 75 750°| 825°| 900 75° 150’ 900’ 540' 820
oOx e [v]
X v a
'.2 S n ¥ Conventional Roads Only
Wh o e %% Taper lengths have been rounded off.
2&5 g L=Length of Toper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
* — —
288 TYPICAL USAGE
vly SHORT SHORT TERM INTERMEDIATE LONG TERM
55 MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
53 Shadow Vehicle with
vay A T . vz vz
>00 TMA ond high intensity
ca . .
M- rotating, flashing
.,,g'é - % oscil Iog,ing or strobe § GENERAL NOTES
.;E“é '1ghts. {See notes 5 & 6 & 1. Flogs attoched to signs where shown are REQUIRED. .
§ov e« 2. All troffic control devices illustrated ore REQUIRED, except those denoted with the
5% H 2= triongle symbol may be omitted when stated elsewhere in the plans, or for routine
€6 © 1 5 .
§°8 . §?$ﬁ°¥MXe2r',§ ﬁ;gn L N=2 maintenonce work, when approved by the Engineer.
w0 | intensity rotating, 3. The Cw3-4 "BE PREPARED TO STOP" sign moy be instal Ied.off?r the CW20-4D “ONE LANE
2%2 flashing, | ROAD AHEAD" sign, but proper sign spocing shall be mointained. L
f o A J [« oscillating 4, Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD™ sign may be
35 | .55 or strobe lights. - used if advonce worning chead of the flagger or RI-2 "YIELD" sign is less thon 1500 feet.
°%t . < ud (See notes 5 & 6) 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
E69L8 . S(Foa | in advance of the orea of crew exposure without adversely affecting the performance or
S sds | 2f L CW20-7 Quolity of the work. If workers ore no longer present but road or work conditions require
<228 L d Q18 a0 48" x 48" the traffic control to remain in place, Type 3 Barricades or other channelizing devices
8" of —as W L may be substituted for the Shadow Vehicle and TMA.
2 L. | % 3 Ri -..2 # " @ 6. Additional Shodow Vehicles with TMAs moy be positioned off the paved surface, next to
e <o n 42" x 2" x a2 those shown in order to protect wider work spaces.
- o . ol TCP (1-20)
_|__|L~.\ R1-20P Except in o : : - -
| ONCOMING @ N emergencies, - .5E XXX CwWi6-2P 7. R1-2 "YIELD" sign troffic control moy be used on projects with approaches that have
48" X 36 flagger stations ém g 24" X 18" adequate sight distance. For projects in urbon areas, work spaces should be no longer
TRAFFIC f(See note 8 shall be l PS s|2wa FEET | (see rote 2) A thon one half city block. In rural areas on roadways with less than 2000 ADT, work
| * i lluminated L2 spaces should be no longer than 400 feet.
of night ,ﬂo 2|83o 8. RI1-2 "YIELD" sign with RI-2aP “TO ONCOMING TRAFFIC" ploque shall be placed on o support
| e il at o 7 foot minimum mounting height.
! = . * f REPARED TCP _¢1-2b)
| % TO STOP 9. Flaggers should use two-woy radios or other methods of communication to cc_)n‘rrol traffic.
e Cw3-4 10. Length of work space should be based on the ability of flaggers to commmcofe..
l *x 48" X 48" 11. [f the work space is located neor a horizontal or vertical curve, the buffer distonces
Cw3-2 > (See note 2) A should be increased in order to maintain adequate stopping sight distance to the flagger
48" X 48" l ond a queue of stopped vehicles (see table above). . . .
0 | G 12. Chonnelizing devices on the center-line may be omitted when a pilot cor is leading
e — traoffic oand approved by the Engineer.
13. Flaggers should use 24" STOP/SLOW paddies to control traffic. Flags should be
| limited to emergency situations.
Traffic
x ONREOII_\ADNE ;’ ’ O;L))e_rgt_ions
[ END I Texas Department of Transportation s,;‘j;ﬂ;’;’d
CW20-4D ROAD WORK
48" X 48" c20-2
| @z __ TRAFFIC CONTROL PLAN
TCP (1-2qQ) See note 1)
CW20-1D TCP (1-2b) TCP(I '2) '18
48" X 48"
ONE L ANE TWO -WAY (Flags- FiLer  fopl-2-18.dgn on: [ex: [ow: cKi
See note 1) - 1GHWAY
CONTROL WITH YIELD SIGNS ONE LANE TWO-WAY T e o M m—
L 1) TR T H F L AGGE RS : : DIST COUNTY SHEET NO,
=3 (Less than 2000 ADT - See note 7) CONTROL WI 29 212
[=3TH

157
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DISCLAIMER:

"Texas Engineering Practice Act". No warranty of any

is governed by the

The use of this standard

CW20-1D LEGEND
48" X 48"
PREPARED (Flags- vZzzz=2|Type 3 Barricade 8 8 |Channelizing Devices
TO STOP See note
. Truck Mounted
5 I3 |Heovy Work venicle A [attenuator (TMA)
= Cw3-4 Cw20-7 A
I CW20-1D 48" X 48"A 48" X 48" A Trailer Mounted @ Portable Changeable
0 48" X 48" Flashing Arrow Board Message Sign (PCMS)
c For either TCP(1-3a) or TCP(1-3b) K R
8¢ (Flags- Sign <:b Traffic Flow
»3| See mote D) VARA USE ONLY WHEN FLAGGERS —
c ag F lagger
. CONTROL TRAFFIC e
o END
« E (See Notes 2 & 3)
3 ROAD WORK TN [ Suggested Moximon]
esirable S i f .
-o CW1-4R 620-2 Posted|Formula|  Taper Lengths pacing o Sign | Suggested
5E ; . Speed P g Channelizing Spacing |Longitudinal
o= CWI-4R _— 48" X 48" 48" X 24 P * % Devices PSS |Buffer Space
e5 48" x 48 * 10° AN 12 On a Oon a Distance "8"
20 é XX Offset|Offset|Offset| Taper Tangent
ov XX N D SZ;VP;W;M MPH 30 > 1507 1657| 1807 30’ 60’ 120" 90’
S8 cwis-ie | meH 3@"’ = g (See note 2) A 35 |- %5 [205 225" 245/ 35° 70" | 160 120
23 24" X 24" = ROAD WORK 40 0 126577 295' 3207 40" 80’ 240’ 155"
w5 (See note 2) A [ ] 2
20 s G20-2 45 450" | 495'| 540’ 457 90’ 320° 1957
€ n
25 8" X 24 50 500'| 550" 600’ 50 | 100’ | 400’ 240’
e, CW1-6aT : 7 ; ; ; ; ;
ot . 36" X 36" 55 L=WS 550'| 605" | 660 55 110 500 295
23 60 600" | 660'| 720’ 60’ 1207 600" 3507
3 < Shadow Vehicle with y - . . -
i - TMA and high intensity 65 650’ | 715"| 780 65 130 700 410
5 rototing, flashing, 70 700° | 770'[ 8407 70’ | 140’ 800’ 475’
Lo oscillating or strobe - / S - - - -
oL - lights. (See notes 2 & 6) A 75 750" | 825'| 900 75 150 900 540
(0o}
38 % Conventional Roads Only
EZ: Cwi-6aT %% Taper lengths have been rounded off
=0 36" X 36" . Channelizing devices L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH
o . ~ placed across closed
g© Y ~ lane (See note 5) —— | .
Lo st " i TYPICAL USAGE
%E - 2' ~N I MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
%S ; <37 DURATION STATIONARY TERM STATIONARY STATIONARY
5% I v v
-5 CW1-4R I
o " "
ge| & x ¢ X X CWI-4L N Il GENERAL NOTES
=t o 48" X 48 3 )
35 CW13-1P MPH 8 I ) 1. Flags attached to signs where shown are REQUIRED.
2 24" X 24" > c et XX G Ste S 2. All traffic control devices illustrated are REQUIRED, except those denoted
©so (See note 2) A ™S o CWP’W J MPH I ms & with the triangle symbol may be omitted when stated elsewhere in the plans,
Ew . 24" X 24 A M or for routine maintenance work, when approved by the Engineer.
Lo g (See note 2) I . 3. Flagger control should NOT be used unless roadway conditions or heavy
of . e g traffic volume require additional emphasis to safely control traffic
Lo %Ugdowdvﬁﬁ‘ﬁ‘? f‘fh.+ K I ——Shadow Vehicle with Additional flaggers may be positioned in advance of traffic queues to
X0 an g lnTensity TMA and high infensity alert traffic to reduce speed
rotating, flashing, I tati Flasni P .
oscillating or strobe ro 9‘ ;”gy_ as ‘QG: b 4. DO NOT PASS, PASS WITH CARE and construction regulatory speed
lights. (See notes 6 & 7) A oscillating or sfrobe zone signs may be installed downstream of the ROAD WORK AHEAD signs.
lights. (See notes 6 & 7) . A .
5. When the work zone is made up of several work spaces, channelizing devices
should be placed laterally across the closed lane to re-emphasize closure
I Laterally placed channelizing devices should be repeated every 500 to 1000
m ) o feet in urban areas and every 1/4 to 1/2 mile in rural areas.
I 6. A Shadow Vehicle with a TMA should be used anytime it can be positioned
CW1-6aT 30 to 100 feet in advance of the area of crew exposure without
CW]’M . 36" X 36" adversely affecting the performance or quality of the work., I[f
48" X 48 (See note 2)A CW‘W‘*GUT . workers are no longer present but road or work conditions require the
. o 7 (356 X ?’f A traffic control to remain in place, Type 3 Barricades or other channelizing
XX o~ L J ee note devices may be substituted for the Shadow Vehicle and TMA.
CW13-1P MPH > > CW1-6aT * ’. N 7. Additional Shadow Vehicles with TMAs may be positioned off the paved
24" X 24" 36" X 36" _._: g - - surface, next to those shown in order to protect wider work spaces.
(See note 2) A I |—F lagger (See note 2) A 1 [ ] o P 8. Where traffic is directed over a yellow centerline, channelizing devices
_ as needed CWl 4L N '. . which separate two-way traffic should be spaced on tapers at 20, or 15’
~ L . 0 > (See rote 3; 48" X 48" — 0 & CW1-4L if posted speed are 35 mph or slower, and for tangent sections, at 1/2S
> ] EEE . =< 48" X 48" where S is the speed in mph. This tighter device spacing is intended for the
[ / XX XX areag of conflicting markings not the entire work zone.
-l - Y e
s o] s, -~ — e
= n G (See note 2)A 24" X 24" e
) > C > . Division
o] N o N (See note 2)A Texas Department of Transportation Standard
CW1-6aT & " °
36" X 36" 2
e}
(See note 2) C
4 5 ploseer TRAFFIC CONTROL PLAN
END (See note 3)
— S TRAFFIC SHIFTS ON
6202 |ROAD WORK 18" x 45" e e i8° X dg" TWO LANE ROADS
48" X 24"
(Flags- (Flags-
TCP (1_30) See note 1) TCP (1_3b) See note 1) TCP(1 3) 18
2-LANE ROADWAY WITH PAVED SHOULDERS 2-LANE ROADWAY WITH PAVED SHOULDERS s | |
FILE: cpl-3-18.dgn DN: CKs DWs CKs
ONE LANE CLOSED ONE LANE CLOSED © Txp0T December 1985 CONT |sECT J0B HIGHWAY
2-94 REVISIONS
G - -98
= ADEQUATE FIELD OF VIEW INADEQUATE FIELD OF VIEW b o
[T - -
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LEGEND

vzzz2|Type 3 Barricade B g Channel izing Devices

. Truck Mounted
E[Qj Heavy Work Vehicle Attenuator (TMA)
Trailer Mounted
Flashing Arrow Board

END

ROAD WORK
— e G202

48" X 24"

Portable Changeable

CW20-1D Message Sign (PCMS)

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

Sign Traffic Flow

5 NED(D

less

3x for over 50 mph

END Flag

ROAD WORK —
Minimum Suggested Max imum

620-2 Desirable Spacing of M\g}mum Suggested
48" X 24" Posted| Formula Taper Lengths Channelizing on Longitudinal

Speed * X Devices Spgilmg Buffer Space
* 0 ] 11 ] 12 | ona on @ | pistonce "B

Offset|Offset|0ffset| Taper Tangent
30 150" 165" | 180 307 60’ 120’ 90’
35 L:% 205'| 225'| 245'| 35 70" 160 120
40 265'| 295" | 320’ 407 80’ 240’ 1557
45 450’ | 495’ | 540" 457 90’ 320 1957
50 500’ | 550’ | 600’ 50° 100’ 400 240’
55 550’| 605"| 660’ 557 110’ 500 2957
60 600’ | 660 | 720’ 60’ 120’ 600’ 350°

1

1

1

F lagger

its use.

No warranty of any

x for 50 mph or
Shou |l der

N

Shoulder
Shoulder
Approx. A

<100’

B
—
1
=
[%2]

CW1-eaT
36" X 36"

TxDOT assumes no responsibility for the conversion

65 650'| 715’ 780’ 65° 30° 700’ 410’
W1 - 4R 70 700’ | 770°| 840" | 70’ 40’ 800" 475"
48" X 48" 75 750 | 825°] 900°| 75° 50° 900’ 540"

"Texas Engineering Practice Act"

S

.
Lizz L
T Min.

.I

*
200’
Approx.

incorrect results or damages resulting from
*
L

CW13-1P % Conventional Roads Only
24" X 24" X% Taper lengths have been rounded off.
(See note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 4 & 5)

]
30’
|

Work Space

Shadow Vehicle with

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

is governed by the

MOBILE

(See note 7)

R
>

30
<>
Min

Shadow Vehicle with

TMA and high intensity
rotating, flashing,

- oscillating or strobe

| ights. (See notes 4 & 5)

Work Space

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

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

3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
visibility of the work zone is less than 1500 feet

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

. affecting the performance or quality of the work. [f workers are no longer

(= present but road or work conditions require the traffic control to remain in

= CW1-6aT place, Type 3 Barricades or other channelizing devices may be substituted

36" X 36" for the Shadow Vehicle and TMA.

(See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved

surface, next to those shown in order to protect wider work spaces.

TCP_(1-4qa)

6. If this TCP is used for a left lane closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the

CW1-4L centerline where needed to protect the work space from opposing traffic with

48" X 48" the arrow panel placed in the closed lane near the end of the merging taper

. X X |cwiz-ie TCP_(1-4b)

MPH (24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
(See note 2)A which separate two-way traffic should be spaced on tapers at 20° or 15’
if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
where S is the speed in mph. This tighter device spacing is intended
for the areas of conflicting markings, not the entire work zone

is made by TxDOT for any purpose whatsoever

The use of this standard

pEEEEEEEEAN

of this standard to other formats or for

DISCLAIMER:

kind

-"“
-
1/2 L
|

Shou |l der
Shou |l der
Shou |l der

ég%%"® Traffic
Operations
CW20-5TR I Texas Department of Transportation s’%;‘jﬁ}g}’d

END

END

ROAD WORK

G20-2
48" X 24"

G20-2
48" X 24"

R TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

ROAD WORK

Cw20-1D
48" X 48"
(Flags-
See note 1)

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

FILE: topl-4-18. dgn DN [k [ov: ek

© TxDOT December 1985 coNT |sECT Jos HIGHWAY

ONE LANE CLOSED TWO LANES CLOSED

REVISIONS

DATE:
FILE

8
2 DIST COUNTY SHEET NO.
8
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LEGEND

END END
ROAD WORK ROAD WORK T
. ruck Mounted
620-2 620-2 Em Heavy Work Venhicle Attenuator (TMA)
R 48" X 24" 48" X 24"

\]
N

vzzz2|Type 3 Barricade a Channelizing Devices

Trailer Mounted
Flashing Arrow Board

Portable Changeable
Message Sign (PCMS)

END
ROAD WORK

G20-2
48" X 24"

i

Sign Traffic Flow

Shoul der
Shou lder
Min

Shou lder

Flag F lagger

Olb
SAERD

500

its use.

No warranty of any

Minimum Suggested Maximumf . .

Desirable Spacing of S

Posted| Formula Taper Lengths Channelizing 'on

Speed . Spacing
* % Devices

Suggested
Longitudinal
Buffer Space

g

nyn ‘
* 107 117 127 Oon a On a Distance
G G Offset|Offset|Offset| Taper Tangent

30 o 1507 165" | 180° 307 60’ 1207 90’

AR

Shoul der
Shoul der
[ ]
<
e
500 min

Median

35 |- 25 [2057| 225" | 245 | 35 70° 160" 120"

Work Space

Min.

(See notes 4 & 5) 40 265" | 295" | 320’ 407 80’ 240’ 155"

45 450" | 495" | 540’ 457 90’ 320’ 195°

500’

55 550"| 605" | 660’ 557 10’ 500’ 295’

EXIT T YaN

el

50 500'| 550'| 600’ 507 00’ 400’ 240’

TxDOT assumes no responsibility for the conversion

1

1
60 600 | 660" | 720’ 60’ 120’ 600’ 350’
65 650" | 715"| 780’ 65’ 130 700’ 410’

"Texas Engineering Practice Act"

Work Space

70 7007 | 770" | 840’ 70’ 140’ 800" 475"

(] 75 750" | 825'| 900 757 150" 900 540"
— (See notes .
(] 4 & 5)—f % Conventional Roads Only

y X% Taper lengths have been rounded off.

incorrect results or damages resulting from

L

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

4
u
B> \ )
48" X 42"
.
u
°
.
+ y
.
.

L

Median

TYPICAL USAGE

. . MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v

is governed by the
Min.

is made by TxDOT for any purpose whatsoever

100’
L ]

AJ 30" Min.
<=

Work Space

(See notes 4 & 5)

EXIT
OPEN €

E5-2 *
48" X 36" ¢

GENERAL NOTES

1. Flags attached to signs where shown, are REQUIRED.

Al'l traffic control devices illustrated are REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere
in the plans, or for routine maintenance work, when approved by the
Engineer

FRONTAGE RD.

L]
n
1000’

L 4
1/3 L
[

N

Median

The use of this standard

3. Channelizing devices used to close lanes may be supplemented
with the Chevron Alignment Sign placed on every other channelizing
device. Chevrons mgy be attached to plastic drums as per BC Standards.
4. Shadow Vehicle with TMA and high intensity rotating, flashing
oscillating or strobe lights. A Shadow Vehicle with a TMA should be
used anytime it can be positioned 30 to 100 feet in advance of the area
of crew exposure without adversely affecting the performance or
quality of the work. If workers are no longer present but road or
‘ work conditions require the traffic control to remain in place, Type 3
RAMP Barricades or other channelizing devices may be substituted for the
Shadow Vehicle and TMA
CLOSED 5. Additional Shadow Vehicles with TMAs may be positioned in each
closed lane, on the shoulder or off the paved surface, next to those
shown in order to protect a wider work space

L
>
. L

of this standard to other formats or for

DISCLAIMER:
kind

Shou |l der

CW20-5TR
48" X 48"

173 L

R11-2bT
48" X 30"

CW25-1T
48" X 48" A

1600’

—— Channelizing
Devices at
20’ spacing

CW20-5TR
48" X 48"

See TCP(1-5q)
for traffic

o>
>

control
devices

® Traffic
N—_See TCP(1-4a) for lane %’ Operations

closure details if a I . Division
lane closure is needed Texas Department of Transportation Standard

15 pormal |y required TRAFFIC CONTROL PLAN
LANE CLOSURES FOR
DIVIDED HIGHWAYS

cosure\
G G =2ee—See TCP(1-5q)
for advance
warning signs
for lane closure

RAMP
CLOSED
AHEAD

CW20RP-3D TCP ( ] '5) = ] 8

48" X 48"

CW20-1F
48" X 48"
(Flags-

TCP (1-5q) See nofe 1) TCP (1-5b) for lane closure TCP (1-5¢)

See TCP(1-5q)
for advance
warning signs

FILe:  topl-5-18.dgn DN [k [ov: ek

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS OvooT_Februory 07| con [ on

DIST COUNTY SHEET NO.

DATE:
FILE
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CW20-4D
48" X 48"

LEGEND

vzz7z2|Type 3 Barricade Channel izing Devices (CDs)
. Truck Mounted
[ |#eovy Work venicie Attenuator (TMA)

ﬁufgmi+ed Féogger Portable Changeable
a <] (i?}xg)mce evice Message Sign (PCMS)

A
Sign < b Traffic Flow

-l
O\ [Flos
Minimum Suggested Maximum

Desirable Spacing of
Posted| Formula Toper Lengths Channelizing

Speed * % Devices e
* 10’ 1’ 12° on a Oon a Distance
END Offset|/Offset|Offset| Taper Tangent

30 150 165'| 180°| 30’ ‘ 120" 90’ ‘

ROAD WORK us | 5esTae 3as T3 T30 , —t oo

35 |- 5o [2057] 225°] 245 35 70 160 120 250

2;9’5 v 40 265'] 295'| 320 40’ 80’ 240’ 155’ 305’

45 450'| 495’ 540 45’ 90" 320" 195° 360’

6 CDs at 10° 50 500 | 550°| 600’ 50 00’ 400’ 240’ 425’

spacing 55 550'] 605’ 660°| 55’ 10’ 500’ 295’ 495’

60 600’ | 660°| 720'[ 60’ 20’ 600’ 350’ 570’

65 650'| 715'] 780'| 65’ 30° 700’ 410’ 645’

70 700’ | 770" | 840°[ 70’ 40" 800’ 475’ 730’

75 750 | 825°| 900'| 75’ 50’ 900’ 540’ 820’
% Conventional Roads Only

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v v

CW20-4D
48" X 48"

ONE LANE
ROAD
AHEAD

ONE LANE
ROAD

CW3-4
48" X 48"

PREPARED
TO0 STOP

PREPARED
TO STOP

CW3-4

48" X 48" F lagger

STOP

HERE ON

RED

R10-6
24" X 36"

(See note 15)

its use.

Minimum
Sign
Spacing

No warranty of any

Suggested Stopping
Longitudinal Sight
Buffer Space|Distance

"B

END
ROAD WORK

G20-2
48" X 24"

\,
wlw] >

R1-7aT R1-8aT
24" x 30" 24" X 30"
(See note 14)

6 CDs at 10’
spacing

TxDOT assumes no responsibility for the conversion

"Texas Engineering Practice Act"
incorrect results or damages resulting from

MOBILE

is governed by the

is made by TxDOT for any purpose whatsoever

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED

with TMA and high with TMA and high 2. AFADs shall only be used in situations where there is one lane of approaching traffic

intensity rotating, intensity rotating, in the dTrechgn to be controlled. . . .

f\q§T;n$L ‘ f‘G§T}m$L ‘ 3. ﬁdegﬁgfe stgpp\:gbfwgh; d\ffonce must be provided to each AFAD location for approaching

oscillating oscillating raffic. ee table above

or strobe Iights. u or strobe Iights. u 4. Each AFAD shall be operated by a qualified/certified flagger. Flaggers operating AFADs

(See notes 7 & 8) — (See notes 7 & 8) — shal | not leave them unattended while they are in use

‘ A ‘ A 5. One flagger may operate two AFADs only when the flagger has an unobstructed view of
both AFADs and of the approaching traffic in both directions

6. When pilot cars are used, a flagger controlling traffic shall be located on each

approach. AFADs shall not be operated by the pilot car operator

. Al'l AFADs shall be equipped with gate arms with an orange or fluorescent red-orange

STOP flag attached to the end of the gate arm. The flag shall be a minimum of 16" square.

HERE ON 8. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to

100 feet in advance of the area of crew exposure without adversely affecting

RED the performance or quality of the work. [f workers are no longer present but road or

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

30’
30’

Shadow Vehicle Shadow Vehicle

Work Space
Work Space

.4,
Min
_—
Min

The use of this standard

of this standard to other formats or for

DISCLAIMER:

kind

: @ WAIT GO
n ON ON
|

R1-7aT
" " R1-8aT
24" X 30 24" X 30"

(See note 14)

24" X 36" other channelizing devices may be substituted for the Shadow Vehicle and TMA

(See note 15) 9. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces

10. Flaggers should use two-way radios or other methods of communication to control traffic

11. Length of work space should be based on the ability of flaggers to communicate

12. If the work space is located near a horizontal or vertical curve, the buffer distances
should be increased in order to maintain stopping sight distance to the AFAD

CW3-4 13. Channelizing devices on the center |ine may be omitted when a pilot car is leading

48" X 48" traffic and approved by the Engineer

14, The R1-7aT "WAIT ON STOP" sign and the R1-8aT "GO ON SLOW" sign shal
be installed at the AFAD location on separate supports or they may be fabricated as
one 48" x 30" sign. They shall not obscure the face of the STOP/SLOW AFAD.

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

Max.
spacing
spacing

[ ]
Min.

Devices at

50’
100’
Devices at
20’

“T700" Max.
20

6 CDs at

]

F

]

\

\

6 CDs at ] 10’ spacing———t+—»m
]

r

107 spocing4444444—4444>:

PREPARED
TO STOP,

PREPARED

T0 STOP W3-4

48" X 48"

ONE LANE
ROAD

ONE LANE
ROAD
AHEAD //CW20-4D END

AHEAD

CW20-4D %@ Traffic
Operations
Division

END - I Texas Department of Transportation Standard

ROAD WORK
620-2 |
48" X 24"

ROAD WORK
620-2 | =
48" X 24"

TRAFFIC CONTROL PLAN

AUTOMATED FLAGGER
ASSISTANCE DEVICES
(AFADS)

TCP (1-6qQ)

TCP (1-6b) TCP(1-6) -1

FILE: tepl-6-18.dgn DN: ‘ ‘DW: ‘cm

ONE LANE TWO-WAY ONE LANE TWO-WAY CONTROL © TxDOT February 2012 cont |sect J08 HIGHNAY

REVISIONS

CONTROL WITH STOP/SLOW AFADs WITH RED/YELLOW LENS AFADs o1 orsr comny e o

DATE:
FILE

156
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: WORKER SAFETY NOTES:

1. Workers on foot who are exposed to traffic or to construction equipment

—_

The Barricade and Construction Standard Sheets (BC sheets) are intended

§§ to show typical examples for placement of temporary traffic control within +ﬁe right-of-way s?oll wear hig@—visibi|i+y safety 9ppor?|_m?eTing
N devices, construction pavement markings, and typical work zone signs. the requlremenTS_of ISEA Awef|con National Standard for High-Visibility
°¢ The information contained in these sheets meet or exceed the requirements Apparel, " or equivalent revisions, and labeled as ANSI 107-2004 standard
t93 shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). perf?rmonce for Qlcss 2 0f 3 risk exposure. Closs.3 gcr@en+s should be
9,9 considered for high traffic volume work areas or night time work.
§f$ 2. The development and design of the Traffic Control Plan (TCP)is the . . . . . .
o5 responsibility of the Engineer. 2. Except in emergency su+uo+lons, flagger stotions shall be illuminoted
2«5 when flagging is used at night.
P
iE: 3. The Contractor may propose changes to the TCP that are signed and sealed
o-€ by a licensed professional engineer for approval. The Engineer may develop,
gl sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES
— Qo
gal 4, The Contractor is responsible for installing and maintaining the traffic 1. Only pre-qualified products shall be used. The "Compliant Work Zone
€03 control devices as shown in the plans. The Contractor may not move or change Traffic Control Devices List" (CWZTCD) describes pre-qualified products
ece the approximate location of any device without the approval of the Engineer. ond fheir sources.
LQO
@55 5. Geometric design of lane shifts and detours should, when possible, meet the 2. Work zonme traffic confrol devices shall be compliont with fhe Manual for
EL ) applicable design criteria contained in manuals such as the American Assessing safety Hardware (MASH).
ws3 Association of State Highway and Transportation Officials (AASHTO),
gxo "A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway
2 % Design Manual" or engineering judgment.
Lo
2351 6. When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
3§§ 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
g>e adjacent project is completed first, the Contractor shall erect the http://www.txdot.gov
vuy necessary warning signs as shown on these sheets, the TCP sheets or as
3?3 directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
»ag revised to show appropriate work zone distance.
o 25 DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
E;; 7. T@e.Engin?er may require dgplicgfe wofning signs on the mgdicn side of MATERIAL PRODUCER LIST (MPL)
G« C divided highways where median width will permit and traffic volumes
BSB justify the signing. ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
"uao
— X+
f:g 8. All signs shall be constructed in accordance with the details found in the STANDARD HIGHWAY SICN DESIGNS FOR TEXAS (SHSD)
%2% "Standard Highway Sign Designs for Texas," latest edition. Sign details TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
&49o not shown in this manual shall be shown in the plans or the Engineer shall
g:i: provide a detail to the Contractor before the sign is maonufactured. TRAFFIC ENGINEERING STANDARD SHEETS
< Lomom
-
a Ef 9. The temporary traffic control devices shown in the illustrations of the
& t% BC sheets are examples. As necessary, the Engineer will determine the most

appropriate traffic control devices to be used.

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

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

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

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

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

BARRICADE AND CONSTRUCTION
GENERAL NOTES
AND REQUIREMENTS

BC(1)-21

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

©TxDOT November 2002 CONT | SECT JoB HIGHWAY

REVISIONS

oo 4-03 71-13
=2 9-07 §-14 DIsT COUNTY SHEET NG,
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15,6
TYPICAL LOCATION OF CROSSROAD SIGNS BEGIN TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
T-INTERSECTION WORK
ROAD WORK % %G20-9TP | 7oNE
<o NEXT X MILES SIZE SPACING
. NEXT X MILES => TRAFFIC
~c (0p+’|‘or*1ol 20-1oT % %R20-5T | FINES
co see Note N DOUBLE : .
P ! ona 4 / * % R20-50TP| ot Sign |conventional| Expressway/ Posted| SignAA
N o ROAD WORK Number Road Freeway Speed [Spacing
o2 q q O <= NEXT X MILES or Series X
£E0g . " - * - m % %G20-2bT | WORK ZONE G20-1bTL - Foot
Eg : CROSSROAD e I I gxg(]) MPH (Apprx.)
3z +
= X X X R , 1
o5 b * 4 INTERSECTED 1 Block - City <& [ 1000741500 - Hwy g cw22 48" x 48" | 48" x 48" 30 20
>‘§ §° §° ROADWAY X 1000° -1500° - Hwy => 1 Block - City cw23 35 160
3-':: I I ;,‘ cw25 40 240
o= ¢ ROAD WORK \ » '
<97 <= NEXT X MILES 620- 1o7a ROAD WORK /- & W1, CW2 45 320
Q= NEXT X MILES => NEXT X MILES => ' CsJ END ’ ’ 50 400
0532 END 80 imi | CW7, Cws 36" x 36" | 48" x 48"
=00 G20-1aT . A Limit WORK ZONE 0-2bT ¥ ¥ ’ ’ X X 3
530 (Optional ROAD WORK BEGIN BEGIN min, O G20-2b CW9, CWil, 55 500
oo see Note N -5T | ROAD WORK
&9 1 and 4) 620-24% ) WORK 620-5T | Ren"x WS g cwi4 60 6002
o= * % G20-9TP | 7oNE
oco NAME - * 65 700 2
< m§ +f May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. TRAFFIC c20-67 | EES | 7 CW3, Cw4, >
gg‘_ (See note 2 below) % % R20-5T DIE)IUN[§|_SE ﬁ CW5, CWe, 48" x 48" 48" x 48" 70 800
£5° 1. The typical minimum signing on o crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and a % % R20-50TP| 2% END cws-3, 5 9002
ges (620-2) "END ROAD WORK" sign, unless noted otherwise in plans. O s CW10, CW12 80 10002
mgé 2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back 620-2 3
gxo with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under * *
A "Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
= .0 Texas" manual for sign details. The Engineer may omit the advance warning signs on low volume . . . .. .
PR crossroads. The Engineer will determine whether a road is low volume as per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % 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
Eﬁg 3. Based on existing field conditions, the Engineer/Inspector moy require additional signs such as FLAGGER 1. The Engineer will determine the types and location of any additional traffic control devices, {TMUTCD) typical application diagrams or TCP Standard Sheets.
02, AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will such as a flagger and accomponying signs, or other signs, that should be used when work is A Mini dist ‘ K to first Ad Warni . + th
L=*0 be considered part of the minimum requirements. The Engineer/Inspector will determine the proper being performed at or neor on intersection. |n||<mum is ggce dl:or: wor| bal;eo (¢] l;s dd':r“'mcel arning $ign neares e
58, location and spacing of ony sign not shown on the BC sheets, Traffic Control Plon sheets or the Work . . ) work greg ond/or distance between each odditional sign.
289 Zone Stondard Sheets. 2. If construction closes the road at a T-intersection, the Contractor shall ploce the "CONTRACTOR
oL w 4. The "ROAD WORK NEXT X MILES" (G20-1aT)sign shall be required ot high volume crossroads to advise NAME:: (G20-6T) sign behind +Te Type 3 Barricades for +h? road closure (see BC(IIIO) also). GENERAL NOTES
»wag motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD ‘I'I’ORl_( NEXT X MILES" left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES" right arrow 1. Special or larger size signs may be used as necessary.
25 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°9% 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
256 6. When work occurs in the intersection areq, oppropriote traffic control devices, as shown elsewhere in advance warning.
1?, NES the plons or as determined by the Engineer/Inspector, shall be in place.
w'é: 3. Distonce between signs should be increased as required to have 1/2 mile
T SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
f';E WORK AREAS I[N MULTIPLE LOCATIONS WITHIN CSJ LIMITS L <> ,
“ D0 = " X% %G20-9TP [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
. :gg ;’gﬁé crossroads at the discretion of the Engineer as per TMUTCD Part 5. See
@Yo+ STAY ALERT Note 2 under "Typical Location of Crossrood Signs”.
g JE® BEGIN I\?OOT % XR20-5T TRAFFIC OBEY
ol G20-5T [ ROA] RK - - FINES = WARNING . . . L
<£-z *xx NS(TDX 'I‘?LES Cwi-4L %s' PASS DOUBLE "' SIGNS 5. Only diamond shoped warning sign sizes are indicated.
O VF+ CW20-1D NAME XX appropriate) — STATE LAW
[ - - " .
o %6 CW1-4R * % G20-6T mt?rrzvss CWI3-TP | ven % % R20-5aTPLL=a, TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Stondord Highway
!\‘ggk STATE g 620-10T % R20-3T % % Sign Designs for Texos" manual for complete Iist of available sign design
CONTRACTOR .
¢ 3X CWI3-1P Type 3 Barricade or X X X X X Sizes.
= CW20-1D channelizing devices \
2 I../.. //J e 9000 4 2 d d d d d d d
[ < / N ) < LEGEND
e o090 0 0 0 00 00 obloobo &4 J— Type 3 Borr icode
/ = / o \ <& / / < / e / = — o -
7 O ; f o o — O OO | Channelizing Devices
p => WORK // => /eginﬂing of SPEED / p END )
// SPACE_/ - NO-PASSING R2-1| LIMIT WORK ZONE |52 - Sign
X Channel izing €sJ Limit b I'ine should 00 620-2bT ¥ %
Devices L. ROA%NgoRK coordinate >< >< See Typical Construction
When extended distances occur between minimal work spoces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are ploced in advance of these work areas to remind drivers they are still G20-2 % % location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs ond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
T OF FOR R TREA F TH T to be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM O E CSJ LIMITS BEGIN WORK NEXT X MILES"(G20-5T)sign for ooh specific project. SHEET 2 OF 12
le >l % %G620-9TP ‘ggsé STAY ALERT This distance shall replace the "X" and shall be rounded
r __BEGIN | [spPEED TRIFFIC OBEY to the nearest whole mile with the approval of the Engineer. gco grafff;c
¥ %G20-5T| ROAD WORK : WARNING No decimals shall be used. - arety
ROAD NEXT X MILES LIMIT | % xrz0-57 | FINES I SIGNS I Texas Department of Transportation s”,;",’,ﬁ,’g:’d
CLOSED|Ri1-2 -4 e >< >< DOUBLE o STATE LAW [0 The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 X %G20-6T :Tl:TYE ¥ ¥ R20-50TP| sohces TALK OR TEXT LATER shal | be used as shown on the sample layout when advaonce
cv“ -6 Barricade or CWI3-1P —ovmcion | R2-1 L s L 620-10T gezge'“ signs are required outside the CSJ Limits. They inform the

channelizing
devices

/ ) :

** - . .
. ) ) ) Tying auteide the CoJ Limits where sraftic fines moy courle | BARRICADE AND CONSTRUCTION
if k t.
; ; ; ; if workers are presen PROJECT L lMl T

d d
. // %% CSJ I'imit signing is required for highway construction and
\ 1 | maintenance work, with the exception of mobile operations.
<o
d % — — — e e —|— e e e i i e <> Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign BC (2) _2]
Channelizing ~———CSJ Limit = and other signs or devices as called for on the Traffic
/ T e Devices | Control Plan. FILE: be-21. dgn on: TxDOT \cmeDOT\Dw: TxDOT | ck: TxDOT
P R2-1 F November 2002
WORK 57 // END Hé:\ SPEED <><> Contractor will install a regulatory speed Iimit sign at ©Tx00T_Novenber CONT |sEeT b il
WYY SPACE ROAD WORK LIMIT D the end of the work zone. REVISTONS
et >< >< WORK ZONE |620-2bT % % 9-07 8-14 DIST COUNTY SHEET NO.
== 620-2 % % 7-13  5-21
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Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
§§ ond opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits.
(1]
4L . . . .
o
nE Reduced speeds should only be posted in the vicinity
coa ] L] (] ] . .
9,9 Signing shown for Signing shown for
£23 ioning shown for. csd of work activity and not throughout the entire project. e o <,
g See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
22¢ additional odvance . . additional advance
20 signing. or covered during periods when they are not needed. signing.
To
Qe=C I
<10- T
8% | 2 - ~— J
+Qo —_— —_— R R —_— R R R R —_— —_— R R R —_— R R —_— —_— R —_— R R R —_— R R —_— R
3 L [T = Jr
S8 I N ANAAAANANRNNNY ~ I
gcg | AN ANNY ANNNNNY AN ANN \l
— 0
: 83 P P P P P P P P
£3s
gop See General See General
WS (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
°R9 | |
X L
£ 5
PYge WORK | 650-5qp
£25 SPEED 9
R LIMIT S WORK | 620-50P ZONE SPEED SPLED
3 e ZONE SPEED LIMIT WORK WORK 1T
355 10O SPEED LIMIT ZONE | 620-50P ZONE | 620-50P
g2 R2-1 60 R2-1 [ O 70
£, LIMIT 6 O R2-1 SPEED SPEED R2-1
285 CW3-5 R2-1 LIMIT LIMIT
88!0 6 O R2-1 R2-1
wdb c0 30
zeg
g6e
=] [ ]
gy GUIDANCE FOR USE:
O C
+
W= 0
220 LONG/ INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
P
"65§ This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed |imits should be used only for sections of construction
£85¢ the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zono speed are present in the work zone and modification of the geometrics to 2. Regulatory work zone speed |imit signs shall be placed on supports at a 7 foot minimum
QHEE Q higher design speed is not feasible. mounting height.
—_ =y
a X 0 . . . .
Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. ipeed zanz_mg:? Gref'llu“'}omd for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
¢) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
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
should remain in place. directly, but shall be considered subsidiary to Item 502.
7. Turning signs from view, laying signs over or down will not be allowed, unless as
SHORT TERM WORK ZONE SPEED LIMITS otherwise noted under "REMOVING OR COVERING" on BC(4).
This type of work zone speed l'imit may be inc!uded on the desigrj of 8. Techniques that may help reduce traffic speeds include but are not limited to: SHEET 3 OF 12
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. - [fiilfse’.g’n
in the traveled way. C. Portable changeable message sign (PCMS). A 7335 pepartment of Transportation Standard
L. . L. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted aond visible to the E. Speed monitor trailers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on details above are for illustration only. . BARRchDE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable regulatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _2]
FILE: bc-21. dgn o TxDOT  [eks TXDOT [owe TxDOT [ ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
I REVISIONS
EE ?:?;’ g:‘lz? DIST COUNTY SHEET NO.
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TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SIGNS CENERAL NOTES TOR WORK ZONE SIONS

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

Wooden sign posts shall be painted white.

Barricades shall NOT be used as sign supports.

. All signs shall be installed in accordance with the plons or as directed by the Engineer. Signs shall be used to regulate, worn, and

guide the traveling public safely through the work zone.

5. The Contractor may furnish either the sign design shown in the plans or in the “Standard Highway Sign Designs for Texas" (SHSD). The
Engineer/Inspector may require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
from the plons. Any voriation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
the Inspector's TxDOT diary ond having both the Inspector ond Controctor initial ond dote the agreed upon chonges.

6. The Contractor shall furnish sign supports listed in the “Compliaont Work Zone Traffic Control Device List" (CWZTCD) for small roadside
signs. Supports for temporary large roadside signs shall meet the requirements detailed on the Temporary Large Roadside Signs (TLRS)
standard sheets. The Contractor shall install the sign support in accordance with the monufacturer’s recommendations. 1f there is o question
regarding installation procedures, the Contractor shall furnish the Engineer o copy of the manufocturer’s installation recommendations so
the Engineer can verify the correct procedures are being fol lowed.

7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates ond/or
damaged or marred reflective sheeting as directed by the Engineer/Inspector.

— N% 8. ldentification markings may be shown only on the back of the sign substrate. The moximum height of letters and/or company logos used

Paved \///\\‘M Y Paved //\\///\\‘///s\'% ! % % for identification shall be 1 inch.

shoulder shoulder . ~ S;z;;r\l 9. The Contractor shall replace domoged wood posts. New or damoged wood sign posts shall not be spliced.

¥
= RAT F K_( fi b “Tex 1 niform Troffi trol i - _Port

¥ 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 appropriate size sign for the type of work being performed. The
Controctor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in
regard to crashworthiness and duration of work requirements.
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¥ % When plaques ore placed on dual-leg supports, they should be attached to the upright nearest the travel Iane.

Supplemental plaques (advisory or distance) should not cover the surface of the parent sign. a. Long-term stationary - work that occupies o location more than 3 days. . . . . .
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.

TxDOT assumes No responsi

of this standard to other formats or for incorrect results or damages resulting from i+s use.
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x c. Short-term stationory - daytime work that occupies a location for more than 1 hour in a single daylight period.
2 l Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, duration - work that occupies a location up to 1 hour.
-mh'; = shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
> ULIES 'T_ protrude Q or screws. Use TxDOT’s or SIGN MOUNT ING HE IGHT
-3 | 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
gé /0 HE M procedures for attaching sign as shown for supplemental plaques mounted below other sign§. .
85 —_—— substrates to other types of 2. IR: l;(r:'r'rom of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more than 2 feet above
58 TE IFFH R sign supports 3. Long- 'rerm/]n'rermedlo're term Signs may be used in lieu of Short-term/Short Duration signing.
38 ,fr I 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
oy ~ shal | not H appropriate Long-term/Intermedigte sign height.
wa FH WE protrude <_ — 5. Regulatory signs shall be mounted ot least 7 feet, but not more than 9 feet, above the paved surface regordless of work duration.
) - above sign
OE \ . F
43 DOUBLE i or Nails shall NOT S12E_OF SIONS o . . . .
8. b | lowed 1.  The Contraoctor shall furnish the sign sizes shown on BC {2) unless otherwise shown in the plans or as directed by the Engineer.
2* 7 e allowed. SIGN SUBSTRATES
ve KERS Each sign 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
Rd=] ARE PRESENT i I shal | be ottached support that is being used. The CWZTCD Ilists eoch substrate that caon be used on the different types ond models of sign supports.
£+ Sign supports shall N o A A 2. "Mesh” type materials are NOT on approved sign substrate, regardiess of the tightness of the weave.
2 extend more thon T D directly to the sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 1/2" thick by 6" wide,
°4 1/2 way up the support. Mul 'riple fastened to the bock of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
zoy back of the sign . screws that do not penetrate the face of the sign panel. The screws shall be ploced on both sides of the splice and spaced at 6"
w3E substrate. - signs shall not be centers. The Engineer may approve other methods of splicing the sign face.
222 FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
o g Wood, metal or any means Wood 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
nw c Fiber Reinforced Plastic * for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1),
o x supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white bockground.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Oronge sheeting, meeting the requirements of DMS-8300 Type By, or Type Cp , shall be used for rigid signs with orange backgrounds.
height will only be allowed when the splice is made using four bolts, two SIDE ELEVATION by spl icing or SICN LETTERS
above and two below the spice point. Splice must be located entirely behind Wood th 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 orher means. Administration (FHWA) ond as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
should be ot least 5 times nominal post size, centered on the splice ond first class workmanship in accordance with Department Standards and Specifications.
of at least the some gauge material. REMOVING OR COVERING
1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
STOP/SLOW PADDLES 2. Long-term stationary or intermediote stotionary signs installed on square metal tubing may be turned away from traffic 90 degrees when
. . CONTRACTOR REQUIREMENTS FOR MAINTAINING PERMANENT SIGNS the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any
1. STOP/SLOW paddles ore the primary method to control troffic WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching traffic.

by flaggers. The STOP/SLOW paddle size should be 24" x 24". . . . . . H H H i
2 S¥0P/Sng addles shall be Ee’rrorefllec’ror';ed hen Xd + night 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 to the roadway. These signs should be removed or completely
' p ! when used at night. attention to conditions that are potentially hazardous to traffic operations covered when not required.
. STOP/SLOW paddles may be ottached to o staff with @ minimum . . e ally 1 " © A/ : . . : . . .
3. s q 0 show route designations, destinations, directions, distonces, services, points 4, When signs are covered, the material used shall be opoque, such as heavy mil black plastic, or other materials which will cover the
length of 6' to the bottom of the sign. of interest, and other ge hical. r fional. ific servi (LE)GO) entire sign face ond maintain their opoque properties under automobile headlights at night, without damaging the sign sheeting.
4. Any lights incorporated into the STOP or SLOW paddle faces ! geogrophical, recredrional, specific service » or i
Yy 119 p PP . . pe cultural information. Drivers proceeding through a work zone need the same 5. Burlap shall NOT be used to cover signs.
shall only be as specifically described in Section 6E.03 'f not better route . idance os normally installed on @ roadway without ’ 6. Duct tape or other odhesive material shall NOT be affixed to a sign face.
Hond Signaling Devices in the TMUTCD. 1T no oute gui v Way withou 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.

construction.
SIGN SUPPORT WEIGHTS
2. When permanent regulatory or wm:ning signs conflict with work zone conditions, T. Wnere sign supports require the use of weights to keep from turning over, the use SHEET 4 OF 12
:re]move gr cover dT:? pergmnez’r *s!?nsfun’rll the pell'munen’r §égn message mgr’:ches of sondbags with dry, cohesionless sand should be used. ' ,§® Traffic
sar TS%B";‘(’]’%Q‘;S" ftion. ror details Tor covering large guide signs see the . The sandbags will be tied shut to keep the sand from spilling and to maintain a L"Jsiﬁseigln
' constant weight. I Texas Department of Transportation Standard

purposes, they shall be visible to motorists at all times. for use as sign support weights.

4. [f existing signs are t relocat n their origingl rts. th hal | . Sandbags should weigh a minimum of 35 Ibs and a moximum of 50 Ibs.
If existing signs are to be relocated on their original supports, they shall be . Sondbags shall be made of o durable material that tears upon vehicular

impact. Rubber (such as tire inner tubes) shal | NOT be used. BARR[CADE AND CONSTRUCT lON

. Rubber ballosts designed for chonnelizing devices should not be used for

installed on crashworthy bases as shown on the SMD Standord sheets. The signs

< 24" S ¢ 24" > shal | meet the required mounting heights shown on the BC Sheets or the SMD

.. P 2
24
3. When existing permanent signs are moved ond relocated due to construction 3. Rock, concrete, iron, steel or other solid objects shall not be permitted
4
5
6

Stondords. This work should be paid for under the appropriate pay item for ballast on portable sign supports. Sign supports designed ond monufactured
Background - Red Bockground - Orange relocating existing signs. with rubber bases may be used when shown on the CWZTCD Iist. TEMPORARY S l GN NOTES
Legend & Border - Wnite Legena & Border - Black 7. Sandbags shall only be placed along or laid over the base supports of the
— e = 5. 1f permanent signs are to be removed and relocated using temporary supports, " ‘traffic confrol device and shall not be suspended above ground level or
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Controctor shall use crashworthy supports as shown on the BC stondord sheets, hung with rope, wire, chains or other fasteners. Sandbags shall be placed
TLRS standard sheets or the CWZTCD Iist. The signs shall meet the required mounting along the length of the skids to weigh down the sign support.
USAGE COLOR SIGN FACE MATERIAL heights shown on the BC, or the SMD standard sheets during construction. This work 8. Sondbags shall NOT be ploced under the skid and shall not be used to level BC (4 ) - 2]
BACKGROUND RED TYPE B OR C SHEETING should be paid for under the appropriate pay item for relocating existing signs. sign supports placed on slopes. e bo-21. dgn o TxDOT [eks 1x001 [ows1xDOT [ ks 1x00T
BACKGROUND ORANGE TYPE By, OR Cp SHEETING 6. Any sign or traffic control device that is struck or damoged by the Contractor FLAGS ON SIGNS @©TxDOT November 2002 CONT | SECT J0B HIGHWAY
- LEGEND & BORDER WHLTE TYPE B OR C SHEETING or his/her construction equipment shall be reploced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used, the flag shall REVISIONS
W Contractor to ensure proper guidance for the motorists. This will be subsidiary be 16 inches square or larger and shall be orange or fluorescent red-orange in 9-07 8-14 oisT CounTY SHEET MO
== LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to Item 502. color. Flags shall not be al lowed to cover any portion of the sign face. 7-13  5-21
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Moxi 24" 2%6 Sign Sign L Sign lEign
% Maximum |<—>| A Post Post e[ .~ Post ost—
% Mox imum ax4 M —F [ A 12 sq. ft. of o + skid & Ve :
21 sq. ft. of "’°°s ] ] sign face 2x6\ H : .
sign face POST  2x6 27" 2x6 e :
g e J/ AN RN o : :
€6 ] «© 2 :
S «© / [ q O
L a- ‘o
00 9 H
e **4X4d 4x4 ¢ 60" x4 19 cesiravie : g' desirable
£8, /;gg* 12 block l block Is ; i: :I 18"
[=] [
g2 \\/ =l RH 34" min. in | Optional ‘:”;
o+ . . . e
I u |4 . 48" HH strong soils, | reinforcing HH
ob” = - X %4x4 LEngtn Of o igs Moy minimum HH 55" min. in | sleeve ——33 34" min. in Base
z‘;g Top wood ng!:‘f;zgfesmg?”*y HH weak soils. (172" larger HH strong $oils, See the CWZTCD Post
> iti . oo .
REa See BC!(4) post Yo HH +ho:)5|gr1‘|a“ ‘}4:” 5" min. in for embedment.
rimtos for sign " HH post} x NH weak soils.
o= € 2x4 x 40 :
<o 30 height 24" X See BC(4) "~ 2x4 broce Anchor Stub |33 i3
gl requirement  —p— 26 for sign 24" (174" 1arger |3|? Anchor Stub HH
22 height / : HH (174" lorger |+
gyt i 3/8" bolts w/nuts than sign HH ! HH
gav I requirement © . 3 post) —=|2|? than sign HH
gy} | L or_3/8 x 3172 HH post) HE
a8 1N} [IH]] [ Ll | == = % (min.) log \// qp. N
2cg L1 screws
Ta8 |<—>| \ \t OPTION 1 OPTION 2 OPTION 3
6 8° Front 4x4 block 4x4 block . (Anchor Stub) 4 .
@3y 40 36" (Direct Embedment} {Anchor Stub and Reinforcing Sleevel) WING CHANNEL
=8, Sige Sice Lap-spl ice/base
28w Front PERFORATED SQUARE METAL TUBING bolted onchor
Wi —
g2 SKID MOUNTED WOOD SIGN SUPPORTS
0waw
et —— GROUND MOUNTED SIGN SUPPORTS
5 * LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SU Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
33 The moximum sign square footage shall adhere to the monufacturer’s recommendation.
£ §§ Two post installations can be used for larger signs.
A0 C
O+
28y 16 sq. ft. or less of any rigid sign WEDGE ANCHORS
gxe substrate listed in section J.2.d of Both steel and plastic Wedge Anchor Systems os shown
B 9 sq. ft. or less- the CWZTCD, except 5/8" plywood on the SMD Standard Sheets may be used as temporary
>Q0 10mm extruded e“ JA P Ply ) sign supports for signs up to 10 square feet of sign
Sl thinwal | plastic 172" plywood is al lowed. face. They may be set in concrete or in sturdy soils
©ap H if opproved by the Engineer. (See web address for
- >~§ sion only "Traffic Engineering Standard Sheets" on BC(1)).
VCco S
5°% B & 3/8" x 3" gr. 5 bolt
(=] No e e
255 e 12 per support) joining OTHER DES I GNS
feiat = - sign panel and supports
52 . MORE DETAILS OF APPROVED LONG/INTERMEDIATE
222 : AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
f:e S CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
“-00
. 285 A 1 3/4" x 1 374" x 11 foot GENERAL NOTES
Q‘SEE [ 12 ga post . . . @3/8 " x 3" gr. |1. Nails moy be used in the assembly of wooden sign
<202 H (Do NOT SPLICE) Va x ) ad X 12 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2°
j"_:;'é f (hole to hole) 12 ga. support log screws must be used on every joint for final
2 = - 1 374" galv. round telescopes into sleeve 1374 " x1.3/4 " x 129" . . connection.
o %o N with 5/16" holes . thole to hole) o ~
W or 1 3/4" x 1 3/4" ~ 12 ga. squore Y ) > 2. No more than 2 sign posts shall be ploced within g
N square tubing 1 3/4" x13/4 " x 52" (hole S perforated q4 =y 7 ft. circle, except for specific moterials noted on the
N to hole) 12 ga. square perforated B tubing upright ————=1  \—u-iL N 3 CNZTCD List.
i B R tubing diagonal brace b
Lhrignt m:+ A T o v v o v v o 9 7 Q 9 49 e | - 3. When project is completed, all sign supports and
+e|e§cop<; ﬂ ight oF EECECREY ) LECECHCN Completely welded foundations shall be removed from the project site.
provide e'f [ 2" x 2" x 59" around tubing This will be considered subsidiary to Item 502.
above  pavemen 48" :' 13/4 " x 1 3/4 " x 32" (hole R thole to hole)
b to hole) 12 ga. square perforoted b DS 12 ga. perforated ) , - o s J ¢ Work Duration. "
o tubing cross brace A\l tubing skid "x 2" x X% See BC(4) for definition o ork Duration.
? o 9 (hole to hole)
. 12 ga. squore % ¥ Wood sign posts MUST be one piece. Splicing will
- ° o 38" X 4-1/2 gr. { per forated NOT be allowed. Posts shall be painted white.
7 [ey 5 BOLT (TYP.) L tubing sleeve
iy o S | | welded to skid [] See the CWZTCD for the type of sign substrate
. - - - 60" | that can be used for each approved sign support.
—— pin at angle g S
o oo e o oo needed to - o ™~
o match sideslope ol A— SHEET 5 OF 12
N— o -
® Traffic
Welds to start on 7 I Texas Department of Transportation Standard
opposite sides
going in oppasi're
directions. Minimum .
weld, do ot “ T2 X7 BARRICADE AND CONSTRUCTION
back fill puddle. ga.
weld % uprignt TYPICAL SIGN SUPPORT
2" [ sccsessoevcssssssevs]
"’i'df_\ s weld starts here
storts 4 | i
here weld 5
2 ' (5)-21
SINGLE LEG BASE . BC
Side View FILE: bc-21.dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
PP RT REVISIONS
SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS
<= % LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 7-13  5-21
[=]TR -
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC (The Engineer may approve other messages not specificol Iy covered here. )
PORTABLE CHANGEABLE MESSAGE SIGNS
~C 1. The Engineer/Inspector shall approve all messages used on portable . . e o . . [
§2 changeable message signs (PCMS). Phose ] . Cond | '|' 10N |_ | S'l's PhGSG 2- POSS | b I e Componen'l' L | STS
« P 2. Messages on PCMS should contain no more thon 8 words (about four to ) )
:g eight characters per word), not including simple words such as “TO," Action to Take/Effect on Travel Location Wormng x % Advance
£84 “FOR, ™ "AT, " etc. Road/Lane/Ramp Closure List ther Condition List . . . . st
§:°m:: 3. Messages should consist of @ single phase, or two phases that P 0 List List List Notice Lis
CC alternate. Three-phase messages are not al lowed. Each phase of the AT SPEED TUE-FRI
S+ . FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM
Z‘d't ?:::?ge snould convey @ single Thought, ond ust be understood by CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
z:g Use the word "EXIT" to refer to an exit ramp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
o "EXIT CLOSED." Do not use the term "RAMP."
%Eg Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
<ag along with the number when referring to a roadway. CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
—
vas When in use, the bottom of a stationary PCMS message panel should be AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
—9a a minimun 7 feet above the roadway, where possible.
8, Tne messoge ferm "WEEKEND® should be useg only if the work is fo ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
Lio start on Saturday morning ond end by Sunday evening at midnight. _ X SPEED MONDAY
tg:," Actual days and hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX NIORXTXH MILES XX MPH
.E is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE
LQo The Engineer/Inspector may select one of two options which ore avail-
§§,3 able for displaying a two-phase message on @ PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
58w displayed for either four seconds each or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E UsS XXX SPEED MAY XX
St Do not “flash" messages or words included in a message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
03 a should be steady burn or continuous while displayed.
gt - Do not present redundant information on a two-phase message; i.e., CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
L . keeping two |ines of the message the same and changing the third line. LANE L ANE GRAVEL LANES USE FOR T0 L ANE XX PM -
e . Do not use the word "Danger" in message. XX A
g§§ . Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT M
+33 on a PCMS. Drivers do not understand the message.
e 2 ; I roll hori n’rqll<J or vertically ocross NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
Fyias . Do not disploy messoges that scroll horizol y y
ol the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
g2 . The following table Iists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
5oL are acceptable for use on a PCMS. Both words in a phrase must be
38> displayed together. Words or phrosesng'r on this list should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XXT(SAM
S+ abbreviated, unless shown in the TMUTCD. PAST NEXT DELAYS TO SAFELY
L2ag . PCMS character height should be at least 18 inches for trailer mounted CLAONSEESD gLﬁ?EE SH XSXXX FRI-SUN STOP XX PM
ué‘:q units. They should be visible from at least 1/2 (.5) mile and the text L
5 should be legible from at least 600 feet at night and 800 feet in
§5.,L, daylight. Truck mounted units must hove a character height of 10 inches EXIT RIGHT LN BUMP UsS XXX REDUCE END DRIVE NEXT
2YE ond must be legible from ot least 400 feet. CLOSED TO BE XXXX FT EXIT SPEED SHOULDER WITH TUE
ws o . Eoch line of text §hc_>u|d be centered on the message board rather thon CLOSED X MILES XXX FT USE CARE AUG XX
prao left or right justified. e g \ thot will
£~ . If disabled, the PCMS should default to an illegible display that wi T a7
:>~E not alarm mZ)'roris'rs and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH )?XN IPGM—
6°3 PCMS has malfunctioned. A pattern such as a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR
2885 bars is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
wOEW
=
Rl XXXXXXXX STAY
-t BLVD * i ith STAY IN LANE in Phase 2 IN % % See Application Guidelines Note 6.
a er WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION CLOSED LANES SHIFT in Phase 1 must be used wi in Phase 2. LANE «
[=] X 0
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
A AVE Miles Per Hour MPH
sot Boute ST RTE Miner R APPLICATION GUIDELINES WORDING ALTERNATIVES
oulevard BLVD Monday MON 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT ond ALL con be interchonged as appropriate.
ridge BRDG Norma NORM 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
Cannot CANT North N "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center CIR Nor 1hbound {route) N 3. A 2nd phase can be selected from the "Action to Toke/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N ond S) can
Eggg;mc”m CONST AHD Parking PKING on Travel, Location, General Worning, or Advance Notice be interchonged as appropricte.
Road RD Phase Lists". 4, Highway nomes and numbers replaced as oppropriate.
CROSSING XING Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. [f two PCMS are used in sequence, they must be separated by 7. FT ond MI, MILE and MILES interchanged as appropriate.
Eost E Shoulder SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
Eastbound (route) E Slippery SLIP and should be understandoble by themselves. 9. Distonces or AHEAD can be eliminated from the message if a
| Emergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work dote, calendor days should be replaced with
Entrance, Enter =§; o Speed SPD days of the week. Advance notification should typically be for
Express Lane 3 Street ST no more thaon one week prior to the work.
Expressway EXPWY Sunday SUN SHEET 6 OF 12
XXXX Feet XXXX_FT Telephone PHONE - o
Fog Ahead FOC AHD j
Freouy FRUY, FWY Tt T PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR =t _ Satety
freewdy Blocked | FHY BLKD To Downtown TO DWNTN CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Sanary
HazorGous D TuTrg | FAZ DRIVING | [ e s PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
Hozordous Materigl] HAZMAT Tue;doy TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION BARRICADE AND CONSTRUCT[ON
Migh-Occupancy 1 HOV Time Minutes TIVE WIN OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS
Highway w VenTeTes s [VEH: -vES SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
Hour (s) HR, HRS T T
- . Warning WARN
Loformotion 1o Wednesday _ WED FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azégh'r Limit zT LIMIT 1. When Full Motrix PCMS signs ore used, the character height ond legibility/visibility requirements shall be mointained as listed in Note 15 under "PORTABLE
Left LFT Westbound FouTel W CHANGEABLE MESSAGE SIGNS" obove. . i ) ) ) ot the Enc . BC(6) -21
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flagger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, i
Lane Closed LN CLOSED Will Not WONT shal | maintain the legibility/visibility requirement Iisted above. ) FILE: be-21. dgn o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
Lower Level LWR LEVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, aond shall not substitute ©TxD0T November 2002 CONT |sEcT J0B HIGHWAY
Maintenonce MAINT for, or replace that sign. REVISIONS
W Roadway 4, A full_mo'rrix PCMS moy be used to simulate a flashing arrow board provided it meets the visibility, flash rate ond dimming requirements on BC(7), for the 9-07 8-14 oreT CounTe p—
<= designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13  5-21
o To0
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1. Borrier Reflectors shall be pre-qualified, and conform to the color and
refltlec'rivi'ry requirements oprMS?l;GO(I). IA Iist of prequalified Borrier 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 oddress Barrier Reflector on BARRIER (LPCB) USED taper or merging toper, otherwise they sholl be delineated with four (4) 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 . .
. M. LPCB is opproved for use in work
Pl
gs cost of the reflectors shall be considered subsidiary to Item 512, \ zone |<_)CO+I'0|'15; where the posted 1. The Flashing Arrow Boord should be used for all lane closures on multi-lone roodways, or slow
P speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.
3% 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.
§08 3. The Engineer/Inspector shall choose all appropriote signs, barricades and/or other traffic
Led . Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
g¥o Barrier reflectors is 20 feet. 4, The Flashing Arrow Board should be oble to disploy the following symbols:
o5~ Reflectors Attach the delineators as per
Zvg manufacturer’s recommendations.
AL
.4
%:g LOW PROFILE CONCRETE BARRIER (LPCB)
<287 ° °
8235 ° °
r 8% o ] o
5 g9 CONCRETE TRAFFIC BARRIER (CTB) ° °
ng_ Lo ° °
0% L . . See D & OM (VIA)
2c9 3. Wnere traffic is on one side of the CTB, two (2) Barrier Reflectors ry ry OR ry
-;_ "’§ shal |l be mounted in gpproximately the midsection of each section of CTB. °
g%L An alternate mounting location is uniformly spaced at one end of each ° °
gao CTB. This will allow for attochment of a barrier grapple without o o L] L
gow damaging the reflector. The Barrier Reflector mounted on the side of . o ° ° b *
WS the CTB shall be located directly below the reflector mounted on top of Install o minimum of .° .°
0 0 the barrier, as shown in the detail above. 3 Borrier Reflectors
gﬁ? 4, Where CTB separates two-way traffic, three barrier reflectors shall be as per manufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION LJ L]
Lol mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
W%E two yellow reflective foces (Bi-Directional)while the reflectors on each
£ side of the barrier shall have one yellow reflective face, as shown in ° ° ° ® O °
8 the detail above. ) o o . DEL INEATION OF END TREATMENTS o o J e o o
o§= 5. When CTB separates traffic traveling in the same direction, no barrier [ ] o 0o o [ ] e 6 06 0 O [ ] [ ] [ ] [ ]
oLy reflectors will be required on top of the CTB. ° ° ) ) ) °
g:& 6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR [ ° [ ° ° °
58, the edgeline being supplemented. CTB'S USED
28° 7. Moximum spacing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R_IGHT/LEFT ARROW SEQ Eh?Tz/LEEE RON
o5 8. Pavement markers or temporary flexible-reflective roadway marker tabs (right arrow shown; au L CHEV
20 shal | NOT be used as CTB delineation. End treatments used on CTB’s in work zones left is similar) (right chevron shown;
o5 9. Attochment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the opppropriate crashworthy left is similar)
50« recommendat i ons. standords as defined in the Monual for " - . : : i
géé 10.Missing or.danqged Borrier Reflectors shall be replaced as directed Assessing Safety Hardware (MASHI. Refer 5. [T)r_1e CQUZ]OE_ dISp(Iij conzls'rs of four corner laomps flashing simultoneously, or the Alternating
b=5 1 EY ‘HI18 ETglnesr. H hall be deli ted h the ab detail to the CHZTCD List for approved end 6 Tr:g"g:raiggfl??ngocgug?oi gv'II:.Dldy is NOT ALLOWED
5 .Single slope barriers sha e delineated as shown on the above detail. treatments and manufacturers. . g ED. L
woo 7. The Flashing Arrow Boord shall be capable of minimum 50 percent dimming from roted lomp voltage.
i The flashing rate of the lamps shall not be less than 25 nor more than 40 floshes per minute.
:Bg 8. Minimum lomp "on time" shall be opproximately 50 percent for the flashing arrow ond equal
- BARR I ER REFLECTORS FOR CONCRETE TRAFF IC BARR I ER AND ATTENUATORS intervals of 25 percen'.r for egch sequential phase of the flashing chevron.
0SS 9. The sequential orrow display is NOT ALLOWED.
E904 10. The flashing arrow display is the TxDOT standard; however, the sequential chevron
000 display may be used during daylight operations.
< LCo—em 11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
g'_tc;f WARNING L [GHTS 12. A Flashing Arrow Boord SHALL NOT BE USED to laterally shift traffic.
PR . . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
a xo ]2 zarn!ng :!g::rrs 520:: ::8? *h? F$QT:remﬂT5 °f.1he TMUTCD. flash rate and dimming requirements on this sheet for the some size orrow.
- Warning 1ights sha be installed on barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boords should be 7 feet from roadway
3. Type A-Low Intensity Flashing Worning Lights are commonly used with drums. They are intended to worn of or mork o potentially hozordous to bottom of panel.

area. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type B or Cp Sheeting meeting the requirements of Departmentol Material Specification DMS-8300.

4. Type-C and Type D 360 degree Steady Burn Lights are intended to be used in a series for delineation to supplement other traffic control REQUIREMENTS
5 o devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning 1ights to be installed on the troffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning Iight manufacturer will SIZE OF PANEL LAMPS DISTANCE WHEN NOT IN USE, REMOVE
certify the warning 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
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shall be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflectors on drums shall be as shown elsewhere in the plans. c | 48 x 9 15 1 mile automatic dimming devices. ARROW BOARD BEHIND CONCRETE
TRAFFIC BARRIER OR GUARDRAIL.
Type € Worning 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 a potentially hazardous areaq.

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

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

4. Type C and D steady-burn warning lights are intended to be used in a series to delineate the edge of the travel lane on detours, on lone SHEET 7 OF 12

changes, on lane closures, and on other similar conditions. -
5. Type A, Type C aond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® g’a"f’;ff
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. . Divisign
7. The moximum spocing for warning Iights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard

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

WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlinea in the Manua! for BARRlCADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on o plastic drum as o substitute for a Type C, steady burn warning |ight ot the 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
2. The warning reflector shall be yellow in color and shall be manufactured using @ sign substrate approved for use with plastic drums |isted Level 3 TMAs. ARRO“ PANEL’ REFLECTORS’

on the CWZTCD. 3. Refer to the (_:WZTCD for a list of approved TMAs.
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 4. }'!Afhgrglggu'r“ on freeways unless otherwise noted WARN l Nc L IGHTS & AT TENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including 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. Squore substrotes 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 advance of the area of crew exposure
reflective surfoce area of at least attaches to the drum. . . . . . L. . without adversely affecting the work performance. BC ( 7) = 2]
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color and retroreflectivity requirements for 6. The only reason a TMA should not be required is when a work [z TR o 00T ‘CK:TXDOT‘DW: 00T TeoTenor
DMS 8300-Type B or Type C. area is spread down the roadway and the work crew is an -9
7. When used near two-wagy traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©7TxDOT_November 2002 CONT | SECT 408 HLGHWAY
I 8. The warning reflector should be mounted on the side of the handle nearest opproaching traffic. REVISIONS
W 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. ?'0;’ 2'12‘]1 oISt COUNTY SHEET NO.
< - -1 -
ou

101




DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used as Handle 18" min
the primary chonnelizing device. Top should not 9716 di (typ)
2. For intermediate term stationary work zones on freeways, drums should be allow col lection : dIO-_ yp
~C used as the primary channelizing device but may be replaced in tangent of water or or mounting
§o sections by vertical panels, or 42" two-piece cones. In tangent sections, debris signs ond
L0 one-piece cones may be used with the approval of the Engineer but only warning lights
o9 if personnel are present on the project at all times to maintain the 2
2§ cones in proper position and location. max
s° 3. For short term stationary work zones on freeways, drums are the preferred 4" min
‘gé‘ chonrjel izing device but may be rep!oced in tapers, 'rr(_:nsi'rions and tangent ?T rnt)!x Each drum shal | have
4 N sections by verhco! panels, two-piece cones or one-piece cones as yp o minimum of 2 orange ré
28 approved by the Engnnet'ar. . . — : ond 2 white stripes . L . .
4, Drums and all related items shall comply with the requirements of the T : using Type A or Type B .IB x'24 S.lgn . 12" x 24
z current version of the "Texas Monual on Uniform Traffic Control Devices" RIS : retroreflective (Moximum Sign Dimension) Vertical Panel
= (TMUTCD) ond the "Compliant Work Zone Traffic Control Devices List" 2" max — - sheeting with the Chevron CW1-8, Opposing Traffic Lane mount with diogonals
e (CWZTCD). (typ. ) top stripe being Divider, Driveway sign D70q, Keep Right  sloping down towards
@ 5. Drums, bases, and related materials shall exhibit good workmanship and " orange. R4 series or other signs as opproved travel way
] shall be free from objectionable marks or defects that would adversely | e by Engineer
@ affect their appearance or serviceability. ..
u 6. The Contractor shall have @ maximum of 24 hours to replace any plastic sl
e druTsdid?nﬂfieg t1:or replocemez'rdby_'rhe Engineer/Inspector. The replace- Plywood. Aluminum or Metal sign
° ment device must be an approved device. SR substraotes shall NOT be used on
§ GENERAL DESIGN REQUIREMENTS plastic drums
4 Pre-qualified plostic drums shall meet the following requirements: <—— Taper to allow .
5 1. Plostic drums shall be o two-piece design; the "body" of the drum shall for stacking a &
=] be the top portion and the "base" shall be the bottom. minimum of 5 See Ballast
= 2. The body and base shall lock together in such a monner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
separates from the base when impacted by a vehicle traveling at a speed ON PLASTIC DRUMS
of 20 MPH or greater but prevents accidental separation due to normal

hondling and/or air turbulence created by passing vehicles. .
3. Plostic drums shall be constructed of lightweight flexible, and
deformoble materials. The Contractor shall NOT use metal drums or

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

4. Drums shall present o profile that is g minimum of 18 inches in width substrates listed on the CWZTCD.
ot the 36 inch height when viewed from any direction. The height of
drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zone signs with an orange background
a maximum of 42 inches. This detail is not intended shal |l be manufactured with Type B or Type Cp 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
shal | be designed to drain water and not collect debris. The handle and the CWZTCD list for of DMS-8300, "Sign Face Material," unless otherwise
shall have a minimum of two widely spaced 9/16 inch diameter holes to providers of approved specified in the plans.
al low attachment of @ warning |ight, warning reflector unit or approved Detectoble Pedestrian
compliant sign. Barricades 3. Vertical Panels shall be manufactured 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.

orange and white retroreflective circumferential stripes not less thon Cor.ﬁinuous smooth Dioggnal stripes on Vertical Panels shall slope down toward
4 inches nor greater thon 8 inches in width. Any non-reflectorized 36" rail for hand trailing the intended traveled Iane.

space between any two adjacent stripes shall not exceed 2 inches in . .

width. 4, Other sign messages (text or symbolic) may be used as

approved by the Engineer. Sign dimensions shall not exceed
18 inches in width or 24 inches in height, except for the R9
series signs discussed in note B below.

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

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

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

DISCLAIMER:

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

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

RETROREFLECTIVE SHEETING Detectable Edge

1. The stripes used on drums sholl be constructed of sheeting meeting the

color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "Sign Face Materials.” Type A or Type B on merging tapers or on shifting tapers. When used in these
reflective sheeting shall be supplied uniess otherwise specified 2" Ma locations, they may be placed on every drum or spaced not
: X. . I
in the plans. more than on every third drum. A minimum of three (3)

2. The sheeting shall be suitable for use on and shall adhere to the drum should be used at each location called for in the plans.
surface such that, upon vehiculor impact, the sheeting shall remain
adhered in-ploce ond exhibit no delaminating, cracking, or loss of DETECTABLE PEDESTRIAN BARRICADES 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 pedestrion facilities ore disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with
sur face. relocated in @ TTC zone, the temporary focilities shall be approval of the Engineer.

detectable aond include accessibility feotures consistent with
BALLAST the features present in the existing pedestrion focility. Refer
to WZ(BTS-2) for Pedestrian Control requirements for Sidewalk

1. Unbal lasted bases shall be lorge enough to hold up to 50 Ibs. of sand. 2 M et o e e T o 56 the SHEET 8 OF 12
This bose,_ \fhen filled with the I?OI lost material, should weigh t_)e'rween closed sidewalk, a Detectable Pedestrian Barricade shall be 7§® Traffic
35 Jrzs {minimum) and 50 :bsf(max:rr:m). The ballost may bef??rrd mloni' placed across the full width of the closed sidewalk instead Sarety
o three sandbags separate from the base, sand in a sund_ illed p astic of a Type 3 Borrncgde. ) . . ITexas Department of Transportation Stanfigrd
base, or other ballasting devices as approved by the Engineer. Stacking 3. Detectable pedestrion barricades similaor to the one pictured
of sandbogs will be allowed, however height of sandbogs cbove pavement above, longitudinal channelizing devices, some concrete
surface may not exceed 12 inches. baorriers, and wood or chain link fencing with a continuous

2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. detectable edging can satisfoctorily delineate a pedestrian
Built-in ballast can be constructed of an integral crumb rubber base or path. . . . BARR l CADE AND CONSTRUCT lON
4, Tape, rope, or plastic chain strung between devices are not

a solid rubber base. A . -
. . detectable, do not comply with the design stondards in the C NNE IZING DE ICES
3. $ecy$rlﬁd IrUCk ;'Eel?'diwm I:hmgw';?Cll;selq ior ballast on drums approved "Americans with Disabilities Act Accessibility Guidelines HA L v
or this type ot ballast on the (W 1st. . (ADAAG)" and should not be used as a control for pedestrian
4. The ballast shall not be heavy objects, water, or ony material that movements.
would become hazordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be attoched to detectoble pedestrion
drum is struck by a vehicle. barr icades. BC (8) - 2]
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian borricoges should use 8" norpinol bgrricode
holes in the bottoms so that water will not collect and freeze becoming rails 3z sho::rj on BC(H_))I pr(_)\;lg?d ;ho+h+h§ :op_rlfc_nl pl_’:;ldes FILE: bc-21. dgn oN: TxDOT ‘m:m)or‘uw: TXDOT | cks TXDOT
a hazard when struck by a vehicle. a sSmoo continuous rai suitable for haon rairling wi no
6. Ballast shall rot be pTaced on top of drums splinters, burrs, or sharp edges. ©TXDOT November 2002 CONT |SECT JoB HIGHWAY
. . REVISIONS
L 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-14
[S— DIST COUNTY SHEET NO.
<= 9-07 5-21
ow 7-13
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8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. Tr.\e'chevrt')n shglllzbg al\elelfﬂgal rectangle with a
'<—>| minimum size o N inches.
3 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
z 4 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be instal led
£6 = — and provide additional emphasis ond guidance for in close proximity to traffic ond are suitable for use on high or low
:.E - T>’ z g 18" vehicle operators thfregord to changes in speed roadways. 1Ihe Engineer/Inspector shall ensu;e +ha; spacing andf
o 5 4" < | £ Min. horizontal alignment of the roadway. plocerpen’r is uni orm and in accordance with the "Texas Manual on Uniform
::E . See 2an = See =E @ 3. Chevrons, when used, shall be erected on the out- Troffic Control Devices™ (TMUTCD). . .
gog 45,,2 note 7 min g a5 4 note 7 T § side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve Q drlvt-_:atlale, f|>.<ed or
Le>s 8 <] of on intersection. They shall be in line with por'robl(:: t.)ose.. The requirement for self-righting channelizing devices must
g+ ® 3 and at right angles to approaching traffic. be spec!f:ed in :rhe General No‘.res or other plon sheets. .
o5~ 4" o S Spacing should be such that the motorist always 3. Chonnelizing devnce§ on self:rlgh’rlng supports sr'muld be used in work zone
zZv g VP-1R S ' b hos three in view, until the chonge in alignment areas \t:here channe | izing devices are fr(::quen’rly impacted by er:rc_ln’r veh!cles
2k VP-1L N | = eliminates its need. or vehicle reloted wind gusts moking alignment of the channelizing devices
A Surface ° . . L. difficult to maintain. Locations of these devices shall be detailed else-
95E Fixed Base ;0 nt < Rigid £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
ot w/ Approved B:se Roadway ‘g S:Jg:)or ' & 36 for ot least 500 feet. "Compliont Work Zone Traffic Control Devices List" (CWZTCD).
o532 Adhesive Surface o _‘L'g 5. Chevrons shall be orange with a black nonreflec- 4. The Contractor shall maintain devices in a clean condition and replace
v 8 N ~ TES 7 74 I tive legend. Sheeting for the chevron shall be domaged, nonreflective, foded, or broken devices and bases 0s required by
R . retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
Cod .| = Vseif-righting . e Depar tmental Material Specification DMS-8300, device spacing ond alignment.
gcg 18 -+ Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portoble bases shall be fabricated from virgin and/or recycled rubber. The
'g §° v Z’;‘big"‘en* — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
vas FIXED P Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Pavement surfaces shall be prepared in o manner that ensures proper bonding
53w —_— (Driveable Base, or Flexible transitions on freeways and divided highways, between the adhesives, the fixed mount boses and the pavement surface.
S.* (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzmﬁfm:r‘]géé be prepored and applied occording to the monufacturer’s
[o3=] H H 1 .
‘égg DRIVEABLE plastic drums but not fo replace plastic drums. 7. The installation and removal of channelizing devices shall not cause
. detrimental effects to the final pavement surfoces, including pavement
-0 1. Vertical Panels (VP's) . d to ch . surface discoloration or surface integrity. Driveable baoses shall not be
egL . Vertical Panels s} gre normally used to channelize CHEVRONS permitted on final povement surfaces. The Engineer/Inspector shall approve
rgo . . fraffic or divide opposing lones of traffic. all application and removal procedures of fixed bases.
=32 8" to 12 2. VP's may be used in daytime or nighttime situations.
o= |<—>| They moy be used at the edge of shoulder drop-offs and
FEYS — other areas such as lane transitions where positive
Co* daytime and nighttime delineation is required. The
L8y Engineer/Inspector shall refer to the Roadway Design
S8, Monual for odditional requirements on the use VP's
@ ‘:‘E 24" for drop-offs.
Y min R 3. VP's should be mounted back to back if used at the edge Miqimum Suggested Maximum
vgo - 36 of cuts adjacent to two-way two lane roadways. Stripes bosted| F | Desirable Spacing of
S.o. min. are to be reflective orange and reflective white and S%see% ormula Taper Lengths Channelizing
£og should always slope downward toward the travel lane. * %X Devices
ek 4. VP’'s used on expressways and freeways or other high 10° 1 12° on a on a
080 speed roadways, may have more than 270 square inches Of fset|Of fsetOffset| Taper | Tangent
ook 5 gf#eh:o;c:flecﬂve o:ea facing"lrrgml‘fic..-m todle b 30 2| 1507 1657 | 180’ 30’ 60’
o . Self-righting supports are available with portable base. WS n 7 7 - 7
uafa’g See "Compliant Work Zone Traffic Control Devices List" 35 L= 0 205[ 225' 245[ 35' 70[
oSS (CWZTCD). . . 40 265" | 295°| 320 40 80
gagy 6. Sheeting for the VP's shall be retroreflective Type A or 45 450°| 495°| 540’ 45° 90’
00 Type B conforming to Depor'rmer]'rol Material Specification 50 5007 | 550°| 600 50 700
<L v DMS-8300, un!ess noted o'rhen_’wnse. . .
2 tcu- (Rigid or self-righting) 7. Where The he:qh'r of reflective material on_'rhe vertical 55 L=WS 550'| 605'| 660" 55 110
—_ e— 4 ponel is 36 inches or greater, a ponel stripe of T - B 7 B
a xo 6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600’ | 660" 720 gg 120
PORTA 65 650'| 715'| 780’ ‘ 1307
PORTABLE 1. LCDs are crashworthy, lightweight, deformable devices that ore highly visible, have good target value and 70 700 | 770' | 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. — -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. ) ] . i 75 750'| 825'| 900’ 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880'| 960’ 80" 160"
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. %% Taoper lengths have been rounded off.

L=Length of Taper (FT.) W=Width of Offset (FT.}

5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers S-Posted Speed (MPH)

on BC(7) when placed roughly parallel to the travel lanes.
: : - 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
1. Opposing Traffic Laone Dividers (QTLD) are

PpOsing sheeting meeting the requirements for barricade rails as shown on BC(10). Place reflective sheeting SUGGESTED MAXIMUM SPACING OF

delineation devices designed to convert a .
_ . _ near the top of the LCD along the full length of the device.
normal one-way roadway section to two-way CHANNELIZING DEVICES AND

operation. OTLD’s are used on temporary

12" CW6-4 centerlines. The upword ond downword orrows MINIMUM DESIRABLE TAPER LENGTHS
fe——— on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS
) N 0 Ponels traffic on either side of the divider. The
ted 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
Q bo:::’u;; ebock adhesive or rubber weight to minimize movement :lgzlé ggaggeggro;gebgggfggrég;tle_ggggng‘ for Assessing Safety Hardware (MASH) crashworthiness requirements based on
. . . w I I I .
18" coused by a vehicle impact or wind qQust. 2. Water ballasted systems used to chonnelize vehicular troffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
‘/—7 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 morkings. ‘ ® Traffic
cones or VPs. 3. Water ballasted systems used os barriers shall be ploced in accordance to application and installation requirements = L_,,S_afe'ty
Portable specific to the device, and used only when shown on the CWZTCD Iist. Texas Department of Transportation ivision
36" Fixed or, 3. Spacing between the OTLD shall not exceed 500 4. Woter ballasted systems used as barriers should not be used for o merging toper except in low speed (less thon 45 MPH) I P P Standard
Driveable Base feet. 42" cones or VPs placed between urban areas. When used on a taper in o low speed urbon area, the taper shall be delineated and the taper length
may be used, the OTLD’s should not exceed 100 foot spacing. should be designed to optimize road user operations considering the available geometric conditions.
or may be . 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
mounted 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to a point outside the clear zone. BARR l CADE AND CONSTRUCT lON
on drums reflective legend. Sheeting for the OTLD shall
) be retroreflective Type B or Type Cg conforming CHANNEL lz l NG DEv l CES
_ / to Deportmental Material Specification DMS-8300, If used to channelize pedestrians, longitudinal chonnelizing devices or water ballasted
- L ) unless noted otherwise. The legend shall meet systems must have o continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-21. dgn on: TXDOT [oxs 1xD0T [ow TxDOT | cx: 1007
©TxDOT November 2002 CONT | SECT JoB HIGHWAY
o OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS REVISIONS
EL_'lJ 9-07 8-14 DIST COUNTY SHEET NO.
<=~ 7-13 521
ow
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TYPE 3 BARRICADES

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

Z5 2. Type 3 Barricodes shall be used ot each end of construction
o5 projects closed to all traffic.
55 3. Barricades extending across a roadway should have stripes that slope
~e downward in the direction toward which traffic must turn in detouring
£8 When both right aond left turns are provided, the chevron striping may
% slope downward in both directions from the center of the barricade.
5c Where no turns are provided at a closed roaod, striping should slope
=0 downward in both directions toward the center of roadway.
29 4. Striping of roils, for the right side of the roadway, should slope

- downward to the left. For the left side of the roadway, striping

* should slope downward to the right.

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

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

7. Warning lights shall NOT be installed on barricades.

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

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

TxDOT assumes no responsi

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

Barricades shall NOT
be used as a sign support.

Minimum

Y & & & Ay
L5 NN 7 nenes.
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4’ min., 8 max.

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

kind is made by TxDOT for aony purpose whotsoever.

DISCLAIMER:

48"

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

AN

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

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

Flat rail

Eoch roadway of @
divided highway shall be
barricaded in the same manner.

ROAD
CLOSED

\
};?%Vfa

PERSPECTIVE VIEW

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

Roadway

NAME
ADDRESS
CITY
STATE
CONTRACTOR

G20-6T

for two-way troffic.

Barricade striping should slont
downward in the direction of detour.

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

Advance signing shall be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID)

________9.[

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

PLAN VIEW

© O

PLAN VIEW
TYPICAL APPLICATION

PERSPECTIVE VIEW

These drums
are not required
on one-way roadway

=

Typical
Plostic Drum

Where positive redirectional
capability is provided, drums
may be omitted.
2. Plastic construction fencing

may be used with drums for

safety as required in the plons.
3. Vertical Panels on flexible support
may be substituted for drums when the
shoulder width is less thon 4 feet.
When the shoulder width is greater
than 12 feet, steody-burn lights
may be omitted if drums are used.
Drums must extend the length
of the culvert widening.

S

L

LEGEND

Plastic drum

Plastic drum with steady burn Iight
or yellow warning reflector

D
®
&)

Steady burn warning Iight
or yellow warning reflector

Increase number of plastic drums on the
side of approaching traffic if the crown

width makes it necessary.

(minimum of 2

ond moximum of 4 drums)

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

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

Alternate

Alternate (I[)
Approx. Drums, vertical panels or 42" cones Approx. (][)
| 50° | ot 50’ moximum spacing | 50° |
Min. 2 drums Min. 2 drums
or 1 Type 3 or 1 Type 3
barricade barricade
\l\\$ (][) STOCKPILE ‘?////
[m] ] ] [m]
On one-way roods Desirable
downstream drums i H
or ;ericude m;; be S*OC?E'LST;?ZZ*'on Channelizing devices parallel to traffic
omitted here clear zone should be used when stockpile is
b within 30’ from travel Iane.
<&
=>
Ll
52 TRAFFIC CONTROL FOR MATERIAL STOCKPILES
('S

cones

CONES

min.
min.
min.
min.
min.
min.

orange
white

orange

min. white
42"

min.

One-Piece cones

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

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

1. Traffic cones and tubulor markers shall be predominaontly orange, and
meet the height ond weight requirements shown above.

2. One-piece cones have the body and base of the cone molded in one consol idated
unit. Two-piece cones have a cone shoped body and a separate rubber base,
or ballast, thot is added to keep the device upright ond in place.

3. Two-piece cones may have @ handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.

4, Cones or tubular markers shall have white or white and orange reflective
baonds as shown above. The reflective bands shall have a smooth, sealed
outer surface and meet the requirements of Departmental Material
Specification DMS-8300 Type A or Type B.

5. 28" cones and tubular markers are generally suitable for short duration and
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
to maintain them in their proper upright position.

6. 42" two-piece cones, vertical panels or drums aore suitable for all work zone
durations

7. Cones or tubulaor markers used on each project should be of the same size
and shape.

2" max.

3" min.

2" to 6"

3" min.
28"
min.

1

Tubulor Marker
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Temporory Flexible-Reflective
WORK ZONE PAVEMENT MARKINGS DEPARTMENTAL MATERIAL SPECIFICATIONS
Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFF TT DMS-4300
z§ GENERAL REMOVAL OF PAVEMENT MARKINGS [C BuTTONS
"ég 1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement morkings that are no longer applicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW EPOXY AND ADHESIVES DMs-6100
~ existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
84 specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. EF=======3 'T f | FERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
o @ ithin th limits unl therwi tated in the plans. 0 7 77 -
L23 wihi e (SJ limits unless otherwise stated i € plans 2. The above shall not apply to detours in place for less than three . //%//f///////ﬁ////%
g+ 2. Color, patterns and dimensions shall be in conformonce with the days, where flaggers and/or sufficient channelizing devices are used 2 TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
zoé.é "Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. i PAVEMENT MARKINGS
. . . . — TEMPORARY FLEX REFLECT
el 3. Additional sur_)pl_emerj‘rul pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, PSSy p— } R(E)XDWAY MARkER“'?kE,S EFLECTIVE DMS-8242
o plans or specifications. so as not to leave a discernable marking. This shall be by any method - Adhesive pod
Q-C TxDOT ificati t 77 for "Elimingti isti H . . .o . .
<0< 4. Povement markings sholl be installed in accordance with the TMUTCD 325;:22 Blzrk)i(ggs zﬁzcl;lo;::r;?n Item 677 for "Eliminating Existing Height of sheeting A list of prequalified reflective raised pavement markers,
geg ond as shown on the plans. . is usually more than non-reflective traffic buttons, roadway marker tabs and other
98 . . 4. The removal of povement markings may require resurfacing or seal 1/4" ond less than 1", pavement markings can be found at the Material Producer List
gos 5. When_shor'r term markings ore required on the plans, short term coating portions of the roadway os described in Item 677. web address shown on BC(1).
a9 markings shall conform with the TMUTCD, the plans and details as
028 shown on the Standard Plan Sheet WZ (STPM). 5. Subject to the approval of the Engineer, any method that proves to be
k£ successful on a particular type pavement may be used.
b§§ 6. When staondard pavement markings are not in place ond the roadway P e p d STAPLES OR NAILS SHALL NOT BE USED TO SECURE
o3y is opened to traffic, DO NOT PASS signs shall be erected to mork 6. Blast cleaning may be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
58, the beginning of the sections where passing i§ prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
< PASS WITH CARE signs at the beginning of sections where passing
';“éé is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
Zﬁ ° 7. All work zone povement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
= C§ with [tem 662, "Work Zone Pavement Markings." Engineer. 1. Temporary flexible-reflective roodway marker tabs used as guidemarks
g%‘g 9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
00 directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT 2. T . . .
»0nC H \ . . Tabs detailed on this sheet are to be inspected and accepted by the
o5 RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designoted representative. Sompling ond testing is not
ggé 1. Raised pavement markers are to be placed according to the patterns 10.Black-out marking tape may be used to cover conflicting existing norrlrllalllly required, however ot the option °f the Engineer, either "A"
e on BC(12). morkings for periods less thon two weeks when approved by the Engineer. or dB below may be imposed to assure quality before plocement on the
roadway.
ég: 2. All raised pavement markers used for work zone markings shall meet Y
wadb the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
- »g Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement
vgo Section to determine specification compliance.
L O4%
=]
oLL . . . .
€CO0Q B. Select five (5) tabs and perform the following test. Affix five
g:g PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in @
o 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a.medlun size passenger vt:zhlcle or pickup,
X of DMS-8241. run over the markers with the front and rear tires at a speed
®.P of 35 to 40 miles per hour, four (4} times in each direction. No
08 2. Non-removable prefabricated pavement morkings (foil bock) shall meet more than one (1) out of the five (5) reflective surfaces shall
085 the requirements of DMS-8240. be lost or displaced as a result of this test.
xvo+
Y JE® 3. Small design varionces may be noted between tab monufacturers.
222 AINTA RK PA T MARK
§£U£ MAIN INING WO ZONE VEMENT M INGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
o oc. 1. The Contractor will be responsible for maintaining work zone pavement Stondard Sheet TCP(7-1) for tab placement on seal coat work.
o xo markings within the work Iimits.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

3. The markings should provide a visible reference for a minimum
distance of 300 feet during normal daylight hours and 160 feet when
illuminated by automobile low-beam headlights at night, unless sight
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on a

project shall be of the same monufacturer.

4. Markings failing to meet this criteria within the first 30 days aofter
placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

surfaces.
Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surfoce with white body).
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS
PAVEMENT MARKING PATTERNS

_6><|)" +|<—3 Type 11-A-A Type Y buttons
Pal ™
Eo RAISED
:3 DOUBLE AISED 4 to 12 Yo o o o o o o o\o o o/o o o
[¢] 0 10 to 12" <:| . Type 11-A-A MARKERS ¥o o o oo o o o o o o o o o
-:‘CC) i 10 Te 12 ooQgoo ooonoo NO_PASSING 4"
§° — — — A toooa ooooa ooon REFLECTORIZED j_—w—
o A Dooodo oOoooono oo D oomooo ocoooo PAVEMENT 4 +° 12" —
5¢€ Ved Aﬁ/ LINE
gt E:> Yel low Y Yellow El|> Type 11-A-A Type Y buttons MARKINGS T —
25 el low
zw REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A

ol Type I-C, I-A 0{* IT-A-A Type W or Y buttons

-— RAISED

2 SOLID EDGE LINE PAVEMENT o o_:I) c|><_|:| o o o“od o o o o o o

MARKERS

‘® T e II[-A- A

g ¢ <:I 7 <:I L INES OR SINGLE REFLECTORIZED 60" : 3

§ & oo O ooo oo O coopOgooopmomooonooon NO_PASSING LINE PAVEMENT

v ] —— E— E— oo o oonQo/o goagol oo gocgioa MARK INGS " .

° E:> . Yel low Type Y 4 White or Yel low

c 4 to 8 buttons 6 to 8" Type I1-A-A - —

pe I- Type W buttons

8 REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B Y — P

? WIDE RAISED %

0

] Pattern A is the TXDOT Stondard, however Pattern B may be used if opproved by the Engineer. PAVEMENT  1-2" Lg o 8 8 g 8 8 8 E 8 8 8 E 8

- Prefabricated morkings may be substituted for reflectorized pavement markings. L INE MARKERS T

o 8"

(=]

X (FOR LEFT TURN CHANNELIZING L INE REFP'-AECT“'TZED

CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO NARE LGS
DISCOURAGE LANE CHANGING.) WhH'e

Type I-C 33": 3" Type 1-C or I1I1-A-A 30"+/-3"
—b'—'d—
/ RAISED ooooaQ a a \DODOD

OE|OOOE|OOOE|OOODOOODOOODO{DOOODOOODOOODOO CENTER PAVEMENT

[e]
[=]

a
) 5' 1 5

. 4 <:| Type W buttons Type 1-C or 1I-C-R <:| L INE MARKERS k10 e 30 N C\iType W or el

— Vhite —_— e ow = c— tooon tooon o non/ tooon oooon Y buttons

Type I'A\ Type Y bu++ons\ <,):' OR s .
oOooooO0o0o0O0 OooO0OoooO0DoooOb0Doo0oo0oO0oO0OoO0OO0OCOOOOOCOODOOCOODO LANE |<_4° :144

REFLECTORIZED

| ]
PAVEMENT o = e
cDoooOdo0O0O ooonooonooonooonoynooonooonooon L INE MARK INGS e 10" —4 30’ | White or Yellow

o> vel Iow/ o> Type I-A Type Y buttons BROKEN Type 1-C or I1-A-A

- \hite —— — — ooooo ooooo noq\_ oooon oooono (when required)
E|,> V Type W buttons Type [-C or I1-C-R LINES
omooomooomooopmoooOmooOOOdOObYWHOOOOQOOOODOOOODOOOD palsED O o o o o o o o o
PA T yop
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS \-Type I-c AUXIL [ARY P':A‘;Eéi"; o o ] o o o a o /; o
Prefabricated markings may be substituted for reflectorized pavement morkings. 3 9’ Type I-C or II-C-R

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

kind is made by TxDOT for any purpose whatsoever.

OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP Fa--

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

DISCLAIMER:

REFLECTORIZED
LINE wecronzeo [ [ [

.

MARKINGS 3 9
Type W buttons I:f/‘TYIZJe I-C <ZI
——— Whit /— ——— ——— oogono goooa \EIOEIOEI goool gogon gogoa
ITe <:| Type I1-A-A Type Y buttons <:I REMOVABLE MARKINGS 5 + 6" —
- oonooo%onooonooonooono%nooonooouooonooon WITH RAISED =
oomoooooobmooonmooonmnooonodomooonooomooonoooan
> PAVEMENT MARKERS 100 =k 30° |
; Yel low : If raised pavement markers are used .
—— Whi-]-e/— —— — goooO goooa _;fDOEI DOEIOE\ goooa goooa to supplement REMOVABLE morkings, Raised Pavement Markers
':||> E:> Type W buttons Type I-C the morkers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefaobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows an easier 200 + 1/
removal of raised pavement markers Centerline only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. d
SHEET 12 OF 12
;’Qo Traffic
e Type W butfons Type 1-C <35 ) Dratsion
— — — — ooooo Dooon _\n\mon -n\ohon ooooo ooooa I Texas Department of Transportation Standard
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White <n
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- - _§Ye| o e "ff:: " ourons. Type T1-A-A . BARRICADE AND CONSTRUCTION

— Dooon oooon
58Hooondo6Booonoo060ooonooooonooonooonooon Raised pavement markers used as standard PAVEMENT MARKING PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — oo oooon _/l:l(onon oo ool oo products list and meet the requirements of
~ i -~ E\_ Item 672 "RAISED PAVEMENT MARKERS. "
& White &> Type W buttons Type 1-C BC(12)-21
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS FILE: bc-21. dgn oN: TxDOT ‘CK:TXDOT‘DW: TXDOT | ck: TXDOT
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WEIGH IN MOTION (WIM)
TYPICAL CLASS [ QUARTZ

GENERAL NOTES:

1. Make pavement cuts with concrete saw. Create

Pal ™
co
o SITE EXAMPLE neat lines and remove loose materials. Clean
‘5%2 TYPICAL CLASS I QUARTZ SENSOR gg%pgzzdcuf prior to placing wire and sealing
rC °
+0O
§:§ WEIGH IN MOTION (WIM) 2. Run wire into ground box and then directly
55w (SEE NOTES GROUND BOX\\D* o cabinet with only one splice between
2 - 2, 5, AND 6) ROAD BORE loop and cabinet. Sensors will not be
20 spliced at any fime. Attach #8 AWC stranded
>‘§ PAVEMENT SURFACE \ 6’ X6" LOOPS ground wire to each sensor and run directly
ke with no splices to the cabinet ground bar.
r—o ﬂ
35-5 ’ ‘ 3. Fully encapsulate all wire, lead in and
gog 12/ MIN. sensors in saw cut with applicable sealant.
- Qo0 : APPROVED EPOXY 14’ Seal ing compound shall be in accordance with
+Qo ’ N
gav FWZ e DMS 6340. The sensors and epoxy will be
sre [ . [ pravided by TxDOT.
oo =
gcg N MIN 6’ SENSORS 4. The loop and sensor location, configuration,
— 0 j-—— o —— |
LoD - o] 3 e 147 and number of furns for fthe loop shall be as
gg\_ N ~—— ATR LOOPS (SEE NOTE 9) indicated on the plans or as directed by the
CcC®ao H
=0 { / Engineer.
gop —
Y53 L ,,,,,,, 5. Make separate saw cut from each loop fo
=¥ pavement edge or as specified by fthe Engineer.
i . Run wire or lead in cable for each associated
[} ’ ’ ’ I
=5 %EE?ERLE&PJS? Ig TgigngEANE Quartz sensor and loop in the same saw cut.
5o ' Run each loop lead in cable and the associated
/ 30" (SEE NOTE 8) P
"é%g SENSORS TO BE 3" FROM EDGE OF LOOP Quartz sensor cable in their own 1" or 2" PVC
a2 conduit from the pavement edge fo the ground
o= 1" OR 2" PVC CONDUIT FROM CABINET box or as directed by the Engineer.
2S5 TO EDGE OF ROAD AS SHOWN ON THE Consol idate W‘T‘res from ground box JrOHCGD\"ﬁeh
Co* PLANS OR AS DIRECTED BY THE ENGINEER [nstall fwo 2" PVC conduifs or one 3" PVC
vay conduit at cabinet unless otherwise directed
821’-’ ¥ by Engineer.
-'fig GROUND BOX 6. Typical pavement cut for Class I Quartz
vES Sensor s 6L X 2 1/4" W X 2 3/4" D.
5°% CABINET
géé 7. Install Class I Quartz Sensors as per manuadl
55 furnished and directed by TxDOT
W'S representative. (TxDOT will provide sensors
.ES}? and epoxy. )
+ 0
EEE WEIGH IN MOTION (WIM) 8. Set cabinet back 30’ from edge of traveled
lane unless otherwise directed by Engineer.,
£38 TYPICAL CLASS I QUARTZ
woE® 9. Install Automatic Traffic Recorder (ATR) loop
=
Qo0 MULTIPLE LANE SITE EXAMPLE in each lane as directed or shown on the
a- oE plans. Identify each lead-in wire with fthird
g 'E"é GROUND BOXj\Gi band of applicable lane color.
ROAD BORE

N

12 .
thw> \\47 N x6' LOOPS
. 6’ SENSORS

=
T
= /

%@ Transportation
|4 PPlanning &
% ) I Texas Department of Transportation ’°§,f,‘;’,-;',?{,’,’,’"g

30" (SEE NOTE 8)

6’'x6’ LOOPS, 6" SENSORS
CENTER LOOP IN TRAVEL LANE
SENSORS TO BE 3" FROM EDGE OF LOOP

1" OR 2" PVC CONDUIT FROM CABINET TO TRAFF IC DATA COLLECTION
PLANS OR A5 DIRECTED BY THE ENGINEER WEIGH-IN-MOTION (WIM)
GROUND BOX

CABINET JD

TDC (1) -22

FILe:  fdc(1)-21dgn \m ‘Dw: oke
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BRACKET DETAIL

No warranty of any

i "

’//////rPAVEMENT SURFACE

TxDOT assumes no responsibility for the conversion

BRASS LINGUINI
(BL) SENSOR

"Texas Engineering Proctice Act".

The use of this stondard is governed by the

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

FILL DETAIL

PAVEMENT SURFACE

%6 "
MAX.
UNCURED
& HEIGHT
g (SEE
5 NOTE 4)
p |
Q
w
o
TYPICAL CLASS 11
BRACKETS
o

PAVEMENT SURFACE

DATE:
FILE:

6"

LEAD ATTACHMENT
CONDUIT

APPROVED EPOXY

TYPICAL CLASS II PIEZOELECTRIC

SITE EXAMPLE

GROUND BOX —a

6'x6" LOOPS, 11" SENSORS
CENTER LOOP IN TRAVEL LANE
SENSORS TO BE 17

1" OR 2"

PVC CONDUIT FROM GROUND BOX TO
EDGE OF ROAD AS INDICATED ON THE
PLANS OR AS DIRECTED BY THE ENGINEER

ROAD BORE —a
[{::> 16'"_ul N—6'X6" LOOPS

rﬁ WOl }‘

. \L*WW' SENSORS

. Vg (SEE NOTE 8)

u [
]
FROM EDGE OF LOOP J///////// 30" (SEE NOTE 11)

TYPICAL CLASS Il PIEZOELECTRIC

MULTIPLE LANE SITE EXAMPLE

GROUND BOX —
ROAD BORE —a F“

:::J)/~4'6'X6' LOOPS

L]
N

I

117 SENSORS
(SEE NOTE 8)

]

6’'xc” LOOPS, 117 SENSORS

S
B

T
j=

CENTER LOOP IN TRAVEL LANE
SENSORS TO BE

1" OR 2"
EDGE OF ROAD AS INDICATED ON THE

" FROM EDGE OF LOOP———JV 44////////'
PVC CONDUIT FROM GROUND BOX TO 50

PLANS OR AS DIRECTED BY THE ENGINEER

|

(SEE NOTE 11)

GROUND

BOX ]
CABINET

(BRASS LINGUINI)
CROSS SECTION PIEZOELECTRIC SENSOR

BACKER ROD

GENERAL NOTES:

1.

. Set back cabinet 30’

Make pavement cuts with a concrete saw.
Create neat lines and remove |oose materials,
Clean and dry the cut prior to placing the
wire and sealing compound or sensor and
epOoXYy.

Run wire into ground box and then directly
to cabinet with only one splice between
loop and cabinet. Sensors will not be
spliced at any fime.

Seal wire, lead in, and sensors in the saw
cut by Tully encapsulating in a sealant
acceptable to the Engineer. Sealing compound

shall be in accordance with DMS 6340. The
sensors and epoxy will be provided by

TxDOT.

The loop and sensor location, configuration,

and number of fturns for the loop shall be
as indicated on the plans or as directed by

Engineer. Center loops and sensors in lane
unless otherwise directed by Engineer.
Make a separate saw cut from each loop to

pavement edge or as specified by the
Engineer. Run wire or lead in cable for each
associated piezoelectric sensor and loop pair
together in the same saw cut and then their
own 1" or 2" PVC conduit from the edge of
the roadway to the ground box or as directed
by the Engineer. Install two 2" PVC conduits
or one 3" PVC conduit from fthe ground box to
the cabinet unless otherwise directed by
Engineer. Consolidate wires from the ground
box to the cabinet.

Epoxy cured level is flush with pavement
+/- 107 tolerance.

Inspect The length of brass Ilinguini (BL)
piezoelectric sensor and ensure it is at
uniform depth and level (not twisted,
canted, or bent).

Diagrams shown for the Typical Class I1
Piezoelectric site include 11° sensors
If directed by the Engineer, install 6’

Class 11 sensors

Install sensors 1’ from trailing edge of
leading loop or as directed by Engineer
.Install Class I1 Piezoelectric Sensor as

per manual furnished and supervised by
TxDOT representive.

from edge of traveled
lane unless otherwise directed by Engineer.

3 ® Transportation
Planning
I Texas Department of Transportation P"’g{f,’;}g;’,’“

TRAFFIC DATA COLLECTION
PIEZOELECTRIC
BRASS LINGUINI (BL)

TDC(2) -2
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sensors placed with acceptable sealants.

TYPICAL LOOP DETECTOR LAYOUTS GENERAL NOTES
» TYPICAL VOLUME LOOP ONLY :
€ (AS SPECIFIED IN PLANS) 1. Make pavement cuts with a concrete saw.
: SITE EXAMPLE Create neat lines and remove loose
<] materials. Clean and dry cut prior to
r placing wire and seal ing compound.
c
o 7" MAX. SEE CORNER 2. Fully enca lat i lead i d
- OVERRUN . Y psulate wires, lead ins, an
g DETAIL A
2

l Sealing compound shall be in accordance
with DMS 6340. The sensors and epoxy will
be provided by TxDOT.

3. Make separate saw cut from each loop to
pavement edge or as directed by the
6’ x6’ LOOPS Engineer. Run each cable in ftheir own 1"
or 2" PVC conduit from the pavement edge
— ' — ' —— to either the ground box or cabinet or as
4 or 5 Turns directed by the Engineer. Install two 2"
[ i PVC conduits or one 3" PVC conduit at the
cabinet unless otherwise directed by
CLASS I/11 LOOP (TYPICAL) Engineer. Consolidate wires from the
SQUARE - 6" W BY 6/ L LOOP WIDTH ground box to fthe cabinet.

/ 4, Loop wire shall be 14 AWG IMSA 51-3
Stranded 600 v Type XHHW. Twist wire from
P the loop To fthe ground box or cabinet a
minimum of five turns per foot. No
LEAD IN CUTS ‘ splices are permitted in the loop wire
GROUND BOX (ALT.) 30" (SEE NOTE 10) to the ground box.

(SEE NOTE &) 5. The lead in cable, if installed, from the
1" OR 2" PVC CONDUIT FROM CABINET TO | ground box to the cabinet shall be 14 AWG
EDGE OF ROAD AS INDICATED ON THE 4444\\\\\T‘ Stranded Copper fwisted shielded pair with
PLANS OR AS DIRECTED BY THE ENGINEER 600 v polyethylene insulation and jacket.

TxDOT assumes no responsibility for the conversion

[e— LOOP LENGTH ————

q . .
Solder the lead in cable to the loop wire
CABINET \\ and seal joints with Scotchcast or other
u method acceptable to the Engineer.
RECTANGULAR 6. The loop location, configuration, and

OR SQUARE | number of furns shall be as indicated on
the plans or as directed by the Engineer.

7. Place four turns of cable for loops in
asphalt and five fturns in concrete unless
otherwise directed by the Engineer.

The use of this stondord is governed by the "Texas Engineering Proctice Act".

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

3
- 8. Make splices between the loop wire and
E LOOP WINDING lead Tn cable only in the ground box ar
5] as directed by the Engineer. Run wire into
g SEE CORNER TYPICAL CORNER DETAILS ground box then directly to cabinet with
DETAIL B a maximum of one splice between loop and
DETAILS cabinet.
y4 DETAIL A DETAIL B
X 9. Refer also fo LD(1) Loop Detector
— Instal lation Details.,
7" MAX, 7" MAX. TO GROUND )
OVERRUN L OVERRUN BOX OR _— 10.Set back cabinet 30" from edge of traveled
/ CABINET lane unless otherwise directed by Engineer.
TO
» GROUND
4 or 5 Turns . BOX OR
CABINET
4" LENGTH
CLASS I/I1 LOOP (ALT.) \
\ SQUARE - &7 W BY 6" L /
7" MAX.
LOOP WIRE
OVERRUN (TWISTED-
5" SEE NOTE 2)
® Transportation
N é PIa,;ming_
I Texas Department of Transportation Pro fﬂ's'}gf,'"g
| 4" LENGTH SQUARE LOOP (ALT.)
B SQUARE (ALT.) o MAXSH SAWCUT CORNER DETATL
7" MAX. - RECTANGULAR & SQUARE LOOP
OVERRUN OVERRUN TRAFFIC DATA COLLECTIONI
< DRILLED CORNER DETATIL LOOP DETA I LS
7" OVERRUN BASED ON
4 OR 5 24" DIAMETER SAW BLADE
CLOCKWISE

TURNS TDC(3) -22

FILE: tdc (3} -21.dgn
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DocuSign Envelope ID: E840B967-9538-40EF-8705-BF86FDF24525

TRAFFIC SIGNAL CONTROLLER BASE:

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

1" PVC To Telephone q_ 12" Minimum PVC To

. . A of calcareous ond siliceous stone; glass fibers ond thermoset polyester resin. The polymer concrete cabinet
Service \ 96"! /j':leﬁ'f'col Service base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of the
~C = following bases: Armorcast Part # A6001848X24, Quazite Model # PG3048Z709, or other as approved by TxDOT
g5 \‘ | Traffic Safety Division.
« P s
°g H . tH 2. The polymer concrete material must have a minimum compressive strength of 10,300 pounds per square inch
»c (psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.
+0 . 1 I
coo
[=] (7]
teo I . 1 3. The polymer concrete cabinet base must conform to the dimensions shown and must accommodate @ standard
g+ 1 | 1 TxDOT basemount cabinet.
i
I
22 . . 4, Supply the cabinet base with four 1#2"-13 UNC stainless steel inserts for attachment of the cobinet to the
I :
falS | " base. Inserts must withstand @ minimum torque of 50 ft+-1b ond @ minimum straight pull out strength of 750 Ibs.
e 1 I
§-:§ 1 . 1 5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
oat T ) " edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x 9#16x 3#16inch steel channel with
oc2 | 47 Yo" Min eight T-slots spaced at 1-1/2 inches. The cable rocks must easily accommodate the insertion of tie wraps
g0 " . I 8 n. to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
Su. I : 1 182" -13 UNC stainless steel screws and inserts.
a8 1l 16" | 16" || . . . . .
[o Xalle) 3 r N\ 6. The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
Eub minimum wind lood of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
e J the base or cabinet to come out of their anchored position or cause any permanent deformation. The
23y Vo manufacturer must supply certification by on independent testing laborotory or sealed by a Texas Licensed
'égm ERZ 28 1y Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.
2
2
" N | - VA .
033 108 18 2 Min. 7. The traffic signal base must be permanently marked either by impress or by permanent ink with the
gxp monufacturer’s model number and name or |ogo.
@ T
-+
e TT 1 T 8. Seal the base to the concrete with a silicone caulk bead and fostened to the slab per manufacturer’s
%%g et instruct ions.
20 [ I N I I I I |
>\U).E .
o8L RN 1/2-13 UNC CONCRETE SLAB:
220 T T Y T I S.S. INSERT 9. Traffic signal controller pad must be o portland cement concrete slab poured in place, must conform to
59, TR (4%) 40 Yy the dimensions shown, and must be level.
>00 Vo
8?3_: et 56 /2 10. Grade earthwork such that it is flush with the concrete pad on all four sides, unless otherwise shown on the
adg I T T O Y O A I I | plans. Subsidiary to ITEM 680, four inch rip rap may be used in lieu of earthwork. Slopes shall gradually
ok IR contour to match plans.
L O
S et CABINET BASE 11. Bond a #8 AWG copper ground wire ond an 8 ft ground rod bonded to the reinforcing mesh by a suitable
§o¢ I T A O A I A | UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing o local ground
P I for the electrical grounding conductor. The electrical grounding conductor specified in [tem 680-3.A.4
=0 I T I . . . .
S0 o is required and must be terminated to the cabinet ground bus.
— X+
f';v I T A O A I A | 12. Install a PVC sleeve to prevent the ground rod from direct embedment in the slab.
L
“-00
%, / I I I bt ! I I ! 13. Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints and splices in the mesh with a
L eVO LI B B N B B R B B | minimum 6-inch overlaop. Center the mesh between top and bottom ond provide a minimum 3 inch cover on the edges.
WIEw H [ I N I I I I |
égmm (‘gé;eNgi:hB) AR NEN 14, Provide Class B concrete minimum for the slab in accordance with Item 421, Construct the slab in accordance
3ET¢ R SO O AT with Item 531,
QO T+
n C
s CONDUITS:
(=] X0
TOP V I EW 15. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on
— the layouts. I[nstall the number of conduits as shown on layouts plus two additional 3 inch conduits for future
use. Terminate the conduits with a bushing between 2 and 4-inches above the slab.

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

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

Control ler Y
COb I ne-|— Cabinet Ground Bus 18. Terminate electric and telephone conduits above the slab with a coupling. After the base is installed, extend the
/ conduits above the top of the base and secure to the base using o steel one-hole strap or similor suitable
substitute.

Y2- 13 NC Mounting
Bolts (4 Typical)

Grounding Conductor
a4 53/////F-#8 AWG

I ¥ CONTROLLER CABINET:

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

Inserts i

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

PAYMENT: I Texas Department of Transportation sDt'a‘;'ﬁd'g”,'d

Wire Mesh (See

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

——i ° ° °

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

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

Eopper—Clod Steel Ground Rod

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

1" To Telephone —— U
Service

. FILE:  ts-cf-21.dgn ON: [ex: [ow: [exs
3" Conduits
S I DE V I EW To Signal Poles @©TxDOT  October 2000 CONT [SECT J0B HIGHWAY
o 12-04 REVISIONS
= L_I'J 2-21 DIST COUNTY SHEET NO.
ac
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