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TRAFFIC CONTROL PLANS

* 6-17 BC (1)-21 THRU BC (12)-21
* 1819 TCP (1-1)-18 THRU TCP (1-2)-18
* 20-21 TCP (2-1)-18 THRU TCP (2-2)-18
x 22 TCP (2-5)-18
« 23 TCP (2-6)-18
TRAFFIC ITEMS
* 24-33 ED (1)-14 THRU ED (10)-14
% 34-36 RID (1)-20 THRU RID (3)-20
x 37-40 RIP (1)-19 THRU RIP (4)-19
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General Notes:

Contractor questions on this project are fto be
emailed to the following individual (s): Angel
Alejo angel.,alejo@txdot. gov,

Contractor questions will
tThrough email fto the above
contractor questions will be reviewed by the Area
Engineer or Assistant Area Engineer. Once a

response is developed, it will be posted fo

TxDOT’s Public FTP at the following address:

Nttps: //ftp. dot. state. Tx.us/pub/txdot-info/Pre-Letting
Responses/

only be accepted
individuals. All

All gquestions submitted that generate a response
will be posted through this site. The site is

organized by District, Project Type (Construction
or Maintenance), Letting Date, CCSJ/Project Name.

Plans may be reviewed at Laredo District Offi
of fthe Texas Department of Transportation, 18
Bob Bullock Loop, Laredo, Texas 78043, The
contact person is Angel Alejo
angel.alejoetxdot. gov.

ce
[

Questions concerning fthe specifications, work
requirements, etc. of fthis confract should be
directed fto Rafael Guzman, P.E., Transportation
Operations at rafael.guzman@txdot. gov,

Supervision:
the Maintenance Supervisors in

For this project,
charge are:

Kinney County
Anthony Aldaco
anthony. aldaco@txdoTt. gov

Maverick County
Charles Fite
charles. fite@txdot. gov

Val Verde County
Francis Schel | Jr.
francis. a. schel letxdot. gov

The Laredo Transportation Operations Section is
the engineer’s representative in charge of the
inspection of all work in this contract. The
pre-work meeting will be held at a location fto be
determined. This meeting will outline the
sequence of work, work locations, and emphasize
traffic control, plans, specifications, unusuadl
conditions, and ofther pertinent iftems regarding
the work. All requests for payments will be
certified by the District Transportation
Operations section. All payments will be
processed by the District Transportation
Operations section:

Laredo District Signal Shop
Roberto Lafuente, Traffic System Specialist
roberto. lafuente@txdot. gov

Traffic Control:

Provide experienced personnel for the work of
maintenance of il lumination systems and the
necessary fraffic control.

Al'l personmnel must wear orange safety vests and
hard hats at all fTimes while ouftside vehicles
within fthe work area. Flaggers must be equipped
with an approved flagging vest and hard hat.
Flaggers may use a "Slow/Stop" paddle in lieu of
the standard flag.

Provide fraffic contftrol in accordance with the
standard TCP sheets applicable for this project
shown on fthe title sheet, the standard BC sheets,
the latest edition of the %, Texas MUTCD" and the
applicable specifications and special provisions,
except when field conditions warrant adjustments.
Adjustments, if any, must be as directed by the

engineer.
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Materials:

Request and pick up TxDOT furnished materials
from the Traffic Signal Shop in the Laredo
District Office located at 1817 Bob Bullock Loop
in Laredo, Texas, or as directed by the Engineer.
All salvageable materials must be refturned to the
Texas Department of Transportation.

Equipments:

Have all necessary equipment needed to perform
the work. The use of yellow rotating beacons or
omni-directional flashing amber warning lamps is
encouraged. The warning lamp must be mounted on
the vehicles in such a manner as to allow clear
visibility from all directions.

Do not begin work until all equipment has been
inspected and found to be in good working
conditions and deemed safe.

Furnish suitable machinery, equipment and
construction forces as deemed necessary for
proper prosecution of the work.

The Texas Department of Transportation (TxDOT)
will furnish light fixfures and ground boxes for
conventional roadway and underpass il lumination
assemb | ies.

The Contractor is required to have a standard
specification book on the project at all times.
The Standard Specification book may be purchased
from the General Services Division.

Item 4 Scope Of Work

Designate an on-site representative who has full
author ity to speak and make decisions.

Conduct night inspections ftwice a month, and
submit a report of these findings in writing fo
TxDOT. This information must be recorded in a
form to be provided by TxDOT. These findings
will not be |imited to outages found.

If agreed upon in writing by both parties fto the
contract, an additional period of ftime may be
added to fthe contract with the condition that the
additional amount of time is not more that the
amount of the original contract time period.

The extended contract will be for the original
bid quantities (or a percentage of the original
bid quantities dependent on the time extension),
original terms and conditions plus any applicable
change order.

When the contract is extended by agreement of
both parties, a payment and performance bond will
be executed in the amount of the extension before
the additional work begins.

Item 500 Mobilization

This item will be paid on a monthly basis per
county.

ITEM CODE DESCRIPTION UNIT

500 6003 Mobilization (Callout 1) EA

Kinney County

500 6004 Mobilization (Callout 2) EA
Maver ick County

500 6005 Mobilization (Callout 3) EA
Val Verde County

Item 502 Barricades, Signs And Traffic Handl ing

A typical layout of signs and channelizing
devices is shown on the State standard traffic
control sheets. Furnish all devices that the
Engineer determines as necessary fo safely direct
traffic through the project. No direct payment
will be made for this item, but will be
considered subsidiary to the various bid items.

Item 506 Temporary Erosion, Sedimentation and
Water Pollution Prevention and Control

No disturbance of soil at predictable locations
is anticipated. Therefore, no femporary control
measures or SW3P have been included in fthe plans.
It will be the Contractor’'s responsibility and
expense, to stabilize any disturbance of soil
caused by his work force or operations, as

directed.
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VAL VERDE COUNTY

KINNEY COUNTY
LOCATION cITY SYSTEM TYPE LATITUDE | LONGITUDE LOCATION City SYSTEM TYPE LATITUDE | LONGITUDE
T [Use0& PV 1572 lB—RACKETV,LLE FLASHING BEACON 20247167 | 100.199080° 1 |US 90 & LBERTY DR DELRIO_|SAFETY LIGHTING 29.368441°_| -100.800249°
[0S 508 FI 6o [ERACKETWIIE  JTRAFFIC S Soa00ior | 100 416042" 2 |US 90 & AVERICAN AUTO JUNKYARD | DEL RIO _|SAFETY LIGHTING 20.369147° | 100837356
—{FMooa & LP 166 BRACKETVILLE — [TRAFFIC SIGNAL 50310535 | T00417681° 3 |US 90 & OLD HAMILTON LANE DELRIO |SAFETY LIGHTING 29.369575° | -100.849611°
2 |US90 & FM 3008 ’ERACKETVILLE FLASHING BEACON 29.357703° | 100.610957° 4 |US 90 & DE LAROSA DEL RIO__|TRAFFIC SIGNAL 29371036° | -100.876275°
5 FM131 & FM 1572 SPOFFORD FLASHING BEACON 29.173552° -100.415682° S US 90 & CREEK DEL RIO |SAFETY LIGHTING 29.369925° -100.884047°
6 US 90 & US 277 DEL RIO |TRAFFIC SIGNAL 29.369158" -100.887861°
7 |US 90 & VETERANS DEL RIO_|TRAFFIC SIGNAL 20.365972° | -100.898189°
8 US 90 & MAIN DEL RIO |TRAFFIC SIGNAL 29.364139° -100.902194°
MAVERICK COUNTY 9 SS239 &AVE T DEL RIO |TRAFFIC SIGNAL 29.361928° -100.909778°
10|55 239 8 FARLEY LANE DEL RIO_[SAFETY LIGHTING 20.350206° | 100918003
LOCATION cITY SYSTEM TYPE LATITUDE | LONGITUDE 11 |SS239 & LAS VACAS DELRIO |SAFETY LIGHTING/TRAFFIC SIGNAL | 29.345856° | -100.917119°
1 BU 277 & 2ND EAGLE PASS|TRAFFIC SIGNAL 28.7194440 -100.49940 12 S8 239 & PORT OF ENTRY DEL RIO |SAFETY LIGHTING 29.337850° -100.917117°
> |BU 277 & CEYLON EAGLE PASS|TRAFFIC SIGNAL 28.7086440 | -100.49963 13|55 239 8 ALDERETE DEL RIO_|FLAG POLE LIGHTING 20.337835" | 100917196
3 BU 277 & COMAL EAGLE PASS|TRAFFIC SIGNAL 28.7088190 7100.49095 14 BU 277 & GRINER DELRIO |TRAFFIC SIGNAL 29.359128: —100.900411:
4 [BU277 & FERRY EAGLE PASS|TRAFFIC SIGNAL 28.7144610 | -100.50127 B B T
5 |BU277 & FM3443 EAGLE PASS|TRAFFIC SIGNAL 28.7088170 | -100.47668 7 |BU277 8 WASHNGTON DELRIO |TRAFFIC SIGNAL 20362289° | 100897135
6 |BU277 & PERCE EAGLE PASS|TRAFFIC SIGNAL 26.7084860 | -100.49781 15 |US90& 7THST DEL RIO_[TRAFFIC SIGNAL 29372283 | _-100.901039°
7 _|BU277 & QUARRY, EAGLE PASS|TRAFFIC SIGNAL 287099440 | _-100.49984 19_|US 90 & CANTU DELRIO _|TRAFFIC SIGNAL 2938692° | -100.905533"
8 |FM 1021 & FM2030 N EAGLE PASS|FLASHING BEACON 286494310 | -100.42852 20 |US908 WAL-MART DELRIO TRAFFIC SIGNAL 29.396206" | -100.904678"
9 |FM1021&FM2030S EAGLE PASS|FLASHING BEACON 28.636353° | -100.408524° Z_ U5 o8 Khuos way DELRO [TRATTC oMM L e
10 [FM 10218 LEWIS EAGLE PASS|TRAFFIC SIGNAL 286851530 | -100.47258 5+ US 90 & WAGONWHEEL DELRO RAFFIC SIGNAL 78517 T 100508882
11 |FM 1021 & MATHIWOS EAGLE PASS|TRAFFIC SIGNAL 28.6951920 -100.48419 24 |US 90 & CHISOLM TRAIL DELRIO [SAFETY LIGHTING 29.426306° -100.907161°
12 |FM 1021 & MEMO ROBINSON | EAGLE PASS|TRAFFIC SIGNAL 286845080 | -100.47151 5 |US90@THE Y DELRIO_|SAFETY LIGHTING 20.430383° | -100.908717°
13 |FM 1021 & MONROE EAGLE PASS|TRAFFIC SIGNAL 28.7028750 | -100.50043 26 1US 90 & LOOP 79 LAKE DELRIO _[SAFETY LIGHTING 20.441439° | -100.917025°
27 US 277 & LOOP 79 DEL RIO |FLASHING BEACON 29.443890" -100.908636°
14 |FM 1021 & SL 480 EAGLE PASS|TRAFFIC SIGNAL 28.6689190 | -100.45379 e o T DELRI {LASHNCBEACO
15 |FM 1021 & SL 480 EAGLE PASS[SAFETY LIGHTING 286691000 | -100.45439 1052775 OGhEN DELRIO SAFETY LIGHTING saae7219- | 00 888002
16 |FM 1021 & SL 480 EAGLE PASS|UNDERPASS LIGHTING 3 |US 277 8 OGDEN DELRIO [UNDERPASS LIGHTING
17 |FM 1021 & TIERRA SOBERANA | EAGLE PASS|TRAFFIC SIGNAL 26.6460560 | -100.42181 31 |US 277 8 GARZA DELRIO_|TRAFFIC SIGNAL 29361233° | 100878742
18 |FM 3243 EAGLE PASS[SAFETY LIGHTING 28.7382250 | -100.48832 32_|US 277 8 CARDENAS DELRIO _|FLASHNG BEACON 29.345578" | -100.865603°
15 [FM 33 220D EAGLE PASSITRAFFIC SIGNAL 57201250 | 0047645 33 |US 277 8 CHAVIRA SCHOOL DELRIO_[SAFETY LIGHTING 20.343403° | 100861247
20 |FM3443 & BBB ST EAGLE PASS|TRAFFIC SIGNAL 287351140 | -10048270 N elSAlOPE B e B e
21 |FM 3443 & FM 1021 EAGLE PASS|TRAFFIC SIGNAL 286863030 | -100.47421 % [P TTaEN 1T DELRIO TFLASHING BEAGON 0313756 T 100 80502
22 |FM 3443 & JM WHEELER EAGLE PASS|TRAFFIC SIGNAL 28.6940080 | -100.47355 37 |US 277 & FM693 DEL RIO_[FLASHING BEACON 29.167350° | -100.681535°
23 |FM375& FM1021 EAGLE PASS|TRAFFIC SIGNAL 28.6962080 | _-100.48535 38 |LOOP 798 LOOP 317 DELRIO _[FLASHNG BEACON 29.342936" | -100.820578°
>4 |FM 375 & GARRISON EAGLE PASS|TRAFFIC SIGNAL 287057190 | -100.48335 39 |LOOP 79 FROMUS 277N TO US 277S | DELRIO |SAFETY LIGHTING 29.347628°_| -100.822131°
40 |LOOP 798 FM2523 DEL RIO_|FLASHING BEACON
25 |FM375 & LOWES EAGLE PASS|TRAFFIC SIGNAL 26.7000330 | -10048390 bR bass | Lo hi |TLASING DGO
26 |FM375 & MALL EAGLE PASS|TRAFFIC SIGNAL 28.7017860 | -100.48308 o luse0s 5THST DEL RO [TRAFFIC SIGNAL Soa7oss5 | 00 50415F
27__|RIO GRANDE & MONROE EAGLE PASS|TRAFFIC SIGNAL 28.7071750 | _-100.50051 5 [Us277 & THEY DELRIO_[SAFETY LIGHTING 29432219° | 100 908644°
28 |SL480 & WARD ST (BRIDGE) | EAGLE PASS|SAFETY LIGHTING 28.6957440 | -100.50619 % |Us 90 & FM163 COMSTOCK|FLASHING BEACON 29686558" | 101.173201"
29 |US 277 & BOB ROGERS EAGLE PASS|TRAFFIC SIGNAL 26.7093830 | -100.45926 45 |Usor7aus 3T DELRIO | FLASHING BEACON 29728032 | -100.823562°
30 |US 277 & CHURCH EAGLE PASS|TRAFFIC SIGNAL 28.7498140 | _-100.49755
31 |US 277 & DR. GATES EAGLE PASS|TRAFFIC SIGNAL 28.7471690 | -100.48703
32 |US277 & FM 1588 EAGLE PASS|TRAFFIC SIGNAL 28.7627060 | -100.49319
33 |US 277 & FM 1589 EAGLE PASS|FLASHING BEACON 28.770082° | -100.498987°
34 |US 277 & MALDONADO EAGLE PASS|TRAFFIC SIGNAL 28.7082750 | _-100.45425
35 |US 277 & SL 480 EAGLE PASS[SAFETY LIGHTING 28.7056030 | -100.43251
35 |US 277 & SL 480 EAGLE PASS|TRAFFIC SIGNAL 28.7055940 | _-100.43246
37 |US 277 & SL 480 EAGLE PASS|UNDERPASS LIGHTING
33 |US 277 & WESTLAKE EAGLE PASS|TRAFFIC SIGNAL 28.7091610 | -100.46844
39 |US 57§ SL480 EAGLE PASS|SAFETY LIGHTING 28.7373360 | _-100.43770
20 |Uss7&BU277 EAGLE PASS|TRAFFIC SIGNAL 26.7387140 | _-100.49619
41 |US 57 & COMAL EAGLE PASS|TRAFFIC SIGNAL 28.7062610 | -10049111
1 |Uss7&FM216 EAGLE PASS|TRAFFIC SIGNAL 28.7201220 | -100.46252
43__|US 57 & GARRISSON EAGLE PASS|TRAFFIC SIGNAL 26.7065750 | _-100.48635
44__|US 57 & HAROLD EAGLE PASS|TRAFFIC SIGNAL 28.7090000 | -10048021
25 |Us 57 & SL480 EAGLE PASS|TRAFFIC SIGNAL 26.7415390 | -100.44069
46 |US 57 & SL480 EAGLE PASS|SAFETY LIGHTING 26.7415390 | -100.44069
47 |US 2778 FM 131 EAGLE PASS|FLASHING BEACON 28.863690° | -100.546642°
43 |FM 1021 & FM 2644 ELINDIO |FLASHING BEACON 28.507205° | -100.311449°
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*

IITT;\:A cgszc. UNIT BID PRICE ITEM UNIT|quant O ES
NO. | CODE

500 | 6003 MOBILIZATION (CALLOUT 1) EA 24

500 6004 MOBILIZATION (CALLOUT 2) EA 24

500 6005 MOBILIZATION (CALLOUT 3) EA 24
6191 6001 MAINTAIN ILLUMINATION SYSTEMS MO 24
6191 6002 MNT OF IL SYS (EMERGENCY CALL) EA 8

ITEM TO BE USED ONLY WHEN DIRECTED BY THE ENGINEER AS DESCRIBED IN THE SPECIAL SPECIFICATION.
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES:

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

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

WORKER SAFETY NOTES:

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

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

responsibility of the Engineer. Except in emergency situations, flagger stations shall be illuminated
when flagging is used at night.

3. The Contractor may propose changes to the TCP that are signed and sealed
by a licensed professional engineer for agpproval. The Engineer may develop,
sign and seal Contractor proposed changes. COMPLIANT WORKZONE TRAFFIC CONTROL DEVICES

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

5. Geometric design of lane shifts and detours should, when possible, meet the Work zone traffic control devices shall be compliont with the Monual for

applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),
"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway

Assessing safety Hardware (MASH).

incorrect, results or

governed by the "Texas Engineering Proctice Act"
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Design Manual” or engineering judgment.

6. Wnen projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. 1f the
adjacent project is completed first, the Contractor shall erect the
necessary warning signs as shown on these sheets, the TCP sheets or as
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be
revised to show appropriate work zone distance.

| umingt ion uj

THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT
http://www.txdot.gov

COMPLIANT WORK ZONE TRAFFIC CONTROL DEVICES LIST (CWZTCD)
DEPARTMENTAL MATERIAL SPECIFICATIONS (DMS)
MATERIAL PRODUCER LIST (MPL)
ROADWAY DESIGN MANUAL - SEE "MANUALS (ONLINE MANUALS)"
STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD)
TRAFFIC ENGINEERING STANDARD SHEETS

7. The Engineer may require duplicate warning signs on the median side of
divided highways where median width will permit and traffic volumes
justify the signing.

8. All signs shall be constructed in accordance with the details found in the
"Standard Highway Sign Designs for Texas," latest edition. Sign details
not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is manufactured.

9. The temporary traffic control devices shown in the i
BC sheets are examples. As necessary, the Engineer w
appropriate traffic control devices to be used.

lustrations of the
|

|
i determine the most

10. Where highway construction or maintenance work is being undertaken, other
than mobile operations as defined by the Texas Manual on Uniform Traffic
Control Devices, CSJ limit 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 limits. 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 limit 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 Safety
must be parked away from travel lanes. They should be as close to the Division

I Texas Department of Transportation Standard
right-of-wagy line as possible, or located behind q barrier or guardrail,
or as approved by the Engineer.

BARRICADE AND CONSTRUCTION

FILE: t:\lrdtropr\l_traffi

GENERAL NOTES
AND REQUIREMENTS
BC(1)-21

FILE: be-21.dgn ons TXDOT [k TxDOT [omsTxDOT [ek: TxDOT]
©Tx00T_November 2002 cont [secr|  wos | wiswmar
03 157" 641327 001 | VARIOUS
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TYPICAL LOCATION OF CROSSROAD SIGNS TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING"*®
T-INTERSECTION
* %G20-9TP
-zun TRAFFIC SI1ZE SPACING
ROAD WORK * ¥R20-51 Fll[SE
G20-2 DOUBLI H H
" SO0 Iconventional| Expressway/ Posted| Sign A
ROAD WORK Number Road Freeway Speed [Spacing
9 ) \_ q [m] <o NEXT X MILES or Series "X
T A " - . - 3 % %620-20T G20-1bTL oot
[ X 4
CROSSROAD & ! ! cW20 MPH | (Apprx. )
L X, x — P T X w2 30 | 120
INTERSECTED 1 Block - City 1000° -1500° - Hwy cwz2 48" x 48" | 48" x 48"
b R ( ROADWAY . 100071500 - vy x| T Blook < City w23 35 160
L w25 40 240
620-1bTR] ’ \// Q \- cw1, cw2 i 320
- csy ’ ’
80" ¢ o B . . N 50 400
G20-1aT : 0 Limit CW7, Cws 36" x 36 48" x 48
20-10 Optianal SECTN min. 5 620-26T% % oo, cwil, 55 5002
e G20-2H 620-5T | ROAD WORK 3 cwia 50 5002
% %020-9TP NEXT X MILES . :
-
1+ May be mounted on back of “"ROAD WORK AHEAD"(CW20-1D) sign with approval of Engineer. TRA 620-6T CW3, Cw4, 85 100 3
(See note 2 below *%R20-5T | FINE W5, oHe. | 48" x 48" | 48" x 48" 70 800
1. The typical minimum signing on o crossroad approach should be a "ROAD WORK AHEAD" (CW20-1D)sign and o R20-50TP) END cws-3, 75 900 2
(G20-2) "END ROAD WORK® sign, unless noted otherwise in plans. *% o cwio, cwi2 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted back to back
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under 620-2 * * 3
"Typical Construction Warning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for
Texos" monual for sign details. The Engineer may omit the advance warning signs on low volume
crossroads. The Engineer will determine whether o road is low volume os per TMUTCD Part 5. This CSJ LIMITS AT T-INTERSECTION % For typical sign spacings on divided highways, expresswoys and freeways,
information shall be shown in the plans. see Port 6 of the "Texos Monual on Uniform Troffic Control Devices"
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such s FLAGGER 1. The Engineer will determine the types ond locotion of ony odditional traffic contral devices, (TMUTCD) typical application diagrams or TCP Standord Sheets.
AHEAD, LOOSE GRAVEL, or other appropriote signs. When odditional signs ore required, these signs will such os o flagger and accompanying signs, or other signs, that should be used when work is - . .
be considered part of the minimum requirements. The Engineer/[nspector will determine the proper being performed at or near on intersection. /\ Minimum distance from work area to first Advance Worning sign nearest the
locotion ond spacing of any sign not shown on the BC sheets, Troffic Control Plon sheets or the Work ) work oreo ond/or distonce between each odditional sign.
Zone Standord Sheets. 2. If construction closes the road at a T-intersection, the Controctor shall place the "CONTRACTOR
4. The "ROAD WORK NEXT X MILES" (G20-1aT)sign shal | be required at high volume crossroads to advise NAME " (G20-6T) sign benind the Type 3 Barricades for the road closure (see BC(10) also). GENERAL NOTES
motorists of the length of construction in either direction from the intersection. The Engineer The "ROAD WORK NEXT X MILES® left arrow(G20-1bTL) and "ROAD WORK NEXT X MILES® right arrow 1. Special or lorger Size signs may be used 0S NeCEessary.
will determine whether a roadway is considered high volume. (G20-1bTR) " signs shal |l be replaced by the detour signing called for in the plans,
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
6. Wnhen work occurs in the intersection ores, approprigte troffic control devices, as shown elsewhere in odvance warning.
the plans or os determined by the Engineer/Inspector, shall be in place.
3. Di between signs should be increased 0s required to have 1/2 mile
AMP AYOUT OF or more odvance warning.
WORK AREAS IN MULTIPLE LOCATIONS WITHIN CSJ LIMITS SAMI LE LAYOUT OF SIGNING FOR WORK BEGINNING AI THE CSJ LIMITS ve w 9
* %G20-9TP 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs moy be used on low volume
STAY ALERT crossroads at the discretion of the Engineer as per TMUTCD Port 5. See
OBEY Note 2 under "Typical Location of Crossroad Signs”.
% %620-5T *%R20-5T WVARNING
SIGNS 5. Only diomond shoped warning sign sizes ore indicated.
CW20-1D - STATE LAN
e % %620-6T X % R20-5Tl TALK OR TEXT LATER 6. See sign size listing in "TNUTCD", Sign Appendix or the *Stondard Highway
AREA 620-10T % % R20-3T% %, Sign Designs for Texos® manual for complete list of available sign design
| Type 3 Borricade or X X X sizes.
channelizing devices U T u d
J L/ A 4 4 4 o d d
/ < N (A 4o, LEGEND
20 o o A o
TTE SR _— — —_— Type 3 Barricade
7 <% e T
/ o - > | 2 ~ © OO | Channelizing Devices
] = Beginning of SPEED 4
— chomatizh e /I o-pASS o R2-1 [ LIMIT Sign
z imi I should
3x Sesies 2™ CsJ Limit ' Coordingte 0 X X See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional ROAD_NORK with sign Worning Sign Size and
“ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 620-2 % % location NOTES X Spocing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location ond spocing of signs and TMUTCD for sign
channelizing devices, The Contractor shall determine the oppropriate distance spacing requirements.,
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS 1o be placed on the G20-1 series signs and "BEGIN ROAD
WORK NEXT X MILES"(G20-5T)sign for each specific project. SHEET 2 OF 12
[ STAY ALERT This distonce shall replace the "X" ond shall be rounded
r W;EDQH?JT OBEY to the nearest whole mile with the approval of the Engineer. ® ;rafff{c
% %620-5T WARN NG No decimals shall be used. afety
XT XM ivisi
C’EgéEDD oWl -4l L LES e I Texas Department of Transportation s’i;”,’,ﬂ;’;'d
R11-2 TALK OR TEXT LATER STATE LAW O The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
Type 3 % %G20-6T = shall be used gs shown on the sample Igyout when advance
<::| -6 Barricade or  ewi3-1P 2‘<'>§ 3&'07 *g(: signs are required outside the CSJ Limits. They inform the
chonnelizing motorist of entering or leaving a part of the work zone
devices lying outside the CSJ Limits where troffic fines may double BARRICADE AND CONSTRUCT ION

+ + > ) if workers are present. PROJECT L lMl -I-

FILE: t:\lrdtropr\l_traffi

X
/ | 4 4 d 4
%% CSJ limit signing is required for highway construction and
\‘ 1 | maintenance work, with the exception of mobile operations.
o I — — — — p— —|— —_— e e () Area for placement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) _2]
I\CSJ Limit ond other signs or devices as called for on the Traffic
f Control Plan. FILE: bo-21. dan ons TXDOT [k TxDOT [omsTxDOT [ek: TxDOT]
SPEED| R2;1 Tt [P ©Tx00T_Novenber 2002 o [secr]  we [ wioemr
WORK Controctor will install o regulotory speed |imit sign ot
SPACE Lt (00 0 the end of the work zone. REVISIONS 641327] 001 | VARIOUS
— >< >< 9-07 8-14 oisT counry [ seeer vo.
620-2 % % 113 521 22 | VAL VERDEETC. | T
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TYPICAL APPLICATION OF WORK ZONE SPEED LIMIT SIGNS

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

§‘§ f and opproved by the Texas Transportation Commission, or by City Ordinance when within Incorporated City Limits,
o o
P . « v s
s 8 Reduced speeds should only be posted in the vicinity
Eog P . . [
04,9 Signing shown for Signing shown for
e | S shown for &) of work activity and not ’rhrpughou’r the entire project. o o ey
e See BC(2) for LIuITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
g‘&ﬂ aaditional advance . . additional advance
25 signing. or covered during periods when they are not needed. signing.
a8 | |
5% 2
:g;_"o————z_,——————— —_ = = — — U —
8. I
F T AN -
33 P | P P J P J P P
£ab
?g See General See General
WS (750" - 1500") Note 4 See Ceneral Note 4 (750" - 1500°) Note 4
083
g2x%
2 e
5% WORK | g20-
ggg SPEED WORK | 050 ZONE | O205 eED S
f34= LIMIT ZONE SPEED LIMIT WORK WORK SEED
22 70 . SPEED | 7 O ZONE | 620-50p ZONE | 620-50P
€475 LIMIT 6 O R2-1 SPEED SPEED 7 O Rz-1
2859 N3-S 6 O R2-1 LIMIT LIMIT
sgtg CH3-5 60 R2-1 60 R2-1
5
g&?’:
2510 GUIDANCE FOR USE:
52 ¢
G5
235 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
£X7S)
£ o0
»
Bﬁg;‘ This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed Iimits should be used only for sections of construction
§§§% the traffic control plans when restricted geometrics with o lower design projects where speed control is of major importance.
Sene, 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
2" o5 a higher design speed is not feasible. mounting height.
2 L.
] . . . .

z Long/Intermediate Term Work Zone Speed Limit signs, when approved as described 3. Speed zone'S|gn§ are illustrated for one direction of travel and are normally posted

3 P . PO for each direction of travel.

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

E Work activity may also be‘defined as a chonqe‘in the roadway 1nof‘requh:es. 4. Frequency of work zone speed |imit signs should bet

g a reduced speed for motorists to sofely negotiate the work area, including: 40 mph and greater 0.2 to 2 miles

4 a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile

‘8' b) substantial alteration of roadway geometrics (diversions)

of c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective

3 d) grade background (See "Reflective Sheeting” on BC(4)).

§ e) width

9| f) other conditions readily apporent 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

2 should remain in place. directly, but shall be considered subsidiary to Item 502.

z

g 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 Iimit may be included on the design of 8. Techniques that may help reduce traffic speeds include but are not Iimited to: SHEET 3 OF 12

5 the traffic control plans when workers or equipment are not behind concrete A. Low enforcement. » Traffic

T I?orrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next to sign. ) Safety,

v in the traveled woy. C. Portable changedble message sign (PCMS). A 7oxs Department of Transportation | Stanaa

N L D. Low-power (drone) radar transmitter.
2 Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor trailers or signs.

Pl motorists only when work activity is present. When work activity is not ON ON
“:‘% present, signs shall be removed or covered. 9, Speeds shown on details above are for illustration only. BARRICADE AND c STRUCTI
v')a'.‘:l (See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED LIMIT
3
=< 10.For more specific guidance concerning the type of work, work zone
ng conditions and factors impacting al lowable regulatory construction speed
i zone reduction see TxDOT form #1204 in the TxDOT e-form system. BC (3) _21
N O
‘%E FILE: bc-21.dgn ons TXDOT [ ok TxDOT [oms_TxDOT _[ek: TxDOT|
SE ©Tx00T_November 2002 ot [secr] s | wiowmar
- REVISIONS 641327[ 001 | VARIOUS
e or & oist caunry [ sweer o,
= 13 22 | VAL VERDE,ETC. | 8
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No warranty of any

ponsibility for the convers

TxDOT assumes no res|

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

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

erations folders\maintenance contracts\ps&e\fy23 - 6413-27-001

DISCLAIMER:

K
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GENERAL NOTES FOR WORK ZONE SIGNS

1. Contractor shall install ond maintain signs in a stroight and plumb condition ond/or as directed by the Engineer.
2. Wooden sign posts shall be painted white.
ROAD 3. Barricades shall NOT be used as sign supports.

4. A1l signs shall be installed in accordonce with the plons or as directed by the Engineer. Signs shall be used to regulate, warn, and
minimm WORK guide the traveling public safely through the work zone.
AKEAD 5. The Controctor may furnish either the sign design shown in the plons or in the "Stondord Highway Sign Designs for Texas" (SHSD). The
A Engineer/Inspector moy require the Contractor to furnish other work zone signs that ore shown in the TMUTCD but may have been omitted
from the plans. Any varigtion in the plans 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 and having both the Inspector and Contractor initial and date the ogreed upon changes.
—-—l. 6. The Controctor sholl furnish sign supports listed in the "Compliont Work Zone Troffic Control Device List" (CWZTCD) for small roodside

TYPICAL MINIMUM CLEARANCES FOR LONG TERM AND INTERMEDIATE TERM SICNS

min.
mox.

signs. Supports for temporory lorge 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 manufacturer's recommendations. [f there is a question
6.0' min. regarding instal lotion procedures, the Contractor shall furnish the Engineer @ copy of the monufacturer’s installation recommendations so
the Engineer con verify the correct procedures are being followed.

_l 7. The Contractor is responsible for installing signs on opproved supports and replacing signs with damaged or cracked substrates and/or

Curb

Travel lane edge
a
9

Travel lone edge

greater

iz 77_7—/
Paved SZS TS

domaged or marred reflective sheeting as directed by the Engineer/[nspector.
8. ldentification morkings moy be shown only on the bock of the sign substrate. The maximum height of letters and/or compony l0gos used

L,

///\\//4\//\\\/ > % for identification shall be I inch,
shou | der ” shoulder 7 SR \//\\ 9. The Contractor shall replace damaged wood posts. New or damaged wood sign posts shall not be spliced.
Za RAT F_WORK fin the "Tex: Lon trol Devi Port
% When placing skid supports on unlevel ground, the leg post lengths must be adjusted So the sign appears straight ond plumb. 1. The types of sign supports, sign mounting height, the size of signs, ond the type of sign substrates con vary based on the type of

work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets manufacturer’s recommendations in
% % When plaques are placed on dual - leg supports, they should be attached to the upright nmearest the travel lane. regord to croshworthiness ond duration of work requirements.

Supplemental ploques (advisory or distance) should not cover the surfoce of the porent sign. a. Long-term stationary - work thot occupies o location more thon 3 days. . R . . R
0P plogu rsory ! por o b. Intermediate-term stationory - work thot occupies o location more than one daylight period up to 3 days, or nighttime work lasting

Objects shall NOT be placed under skids as a means of leveling.

r_counties\cad\Standards\sh6-17_bc-21. d

- _maintenance of illumination u

more than one hour.
C. Short-term stationory - daytime work that occupies a locotion for more than 1 hour in a single daylight period.
1 Support ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports d. Short, durotion - work thot occupies o location up to 1 hour.
shal | not will be by bolts and nuts e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
protrude or screws. Use TxDOT's or SIGN _MOUNTING HEIGHT
above sign manufacturer’s recommended T, The botfam of Long-ferm/Intermediate-term signs shall be ot least 7 feet, but not more thon 9 feet, above the paved surface, except
procedures for attaching sign as shown for supplemental plaques mounted below other signs.
substrates to other types of 2. I:ee ;omn of Short-term/Short Duration signs shall be a minimum of 1 foot above the pavement surface but no more thon 2 feet above
sign supports 3. Long* iernv\me(mao-o'e -term Signs moy be used in Iieu of Short-term/Short Duration signing.
Suppor t 4. Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
shal | not R@AD appropriate Long-term/ Intermediate sign heignt.
protrude 5. Regulatory signs shall be mounted at leost 7 feet, but not more than 9 feet, above the paved surface regordiess of work duration.
obove sign ; SIZE OF SIGNS
, W@RK Nails shall NOT SlZEoF . i o . ) : .
. The Contractor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
be al lowed. SICN SUBSTRATES
|AHEAD Each sign 1. The Contractor shall ensure the sign substrate is installed in occordance with the monufacturer’s recommendations for the type of sign
. I shall be ottached support that is being used. The CWZTCD Iists eoch substrate that con be used on the different types ond models of sign supports.
Sign supports shall A A 2. "Mesh" type materials are NOT on approved sign substrate, regardless of the tightness of the weave.
extend more than 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,
172 way up the support. Multiple fostened to the back of the sign ond extending fully across the sign. The cleat shall be attached to the back of the sign using wood
back of the sign A N screws thot do not penetrate the foce of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
substrate. - signs shall not be centers. The Engineer may opprove other methods of splicing the sign foce.
FRONT ELEVATION joined or spliced by REFLECTIVE SHEETING
Wood, metal or . 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
Fiber Reinforced Plastic ony means. Wood for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
supports shall not be 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with g white background.
Splicing embedded perforated square metal tubing in order to extend post extended or repaired 3. Orange sheeting, meeting the requirements of DMS-8300 Type By or Type Cp , shall be used for rigid signs with oronge backgrounds.
height will only be allowed when the splice is mode using four bolts, two SIDE ELEVATION by splicing or SICGN LETTERS
obove ond two below the spice point. Splice must be locoted entirely behind 1. All sign letters ond numbers shall be cleor, and open rounded type uppercase alphabet letters os opproved by the Federal Highwoy
the sign substrate, not neor the base of the support. Splice insert lengths Wood other means. Adninistration (FHWA) and os 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 workmonship in accordance with Deportment Standards and Specifications.
of at least the some gouge moterial. 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 stotionory or intermediote stationory signs installed on squore metal tubing may be turned away from troffic 90 degrees when
R . 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. STO:/SLOW Dodgless%: ggﬂw-wy m?"md to oon'rgl 'ro;ﬁc WITHIN THE PROJECT LIMITS intersections where the sign may be seen from approaching troffic.
by flaggers. The /! poddie size should be 24" x 24", i i i i f 3. Signs installed on wooden skids shall not be turned ot 90 degree ongles to the roodwoy. These signs should be removed or letel
2. STOP/SLOW paddles shal | be retroref lectorized when used ot night. | '* z:mx :;w;ﬂ::iﬁzd’::’q:: g::;:;:{."0"1u'c-d;::s.:.::?;:g';:::;,o?::.ls oéegrea when not required. ' ’ ° > i corelerely
3. STOP/SLOW poddles may be ottached to a stoff with g minimum show route designations, destinations d;rezﬂms distonces, services, points 4. Wnen signs are covered, the material used shall be opoque, such gs heavy mil black plastic, or other materials which will cover the
length of 6’ to the bottom of the sign. of interest, ond other geo rophical Fecreational ific service (LOGO), or entire sign foce and maintain their opaque properties under outomobile headlights ot night, without damaging the sign sheeting.
4. Any lights incorporated into the STOP or SLON paddie faces Iturol informati gei" ceding through “:k rv:eo the sane 5. Burlap shall NOT be used to cover signs.
shol | only be s specificol ly described in Section 6.03 ANttt AT TR 6. Duct tape or other odhesive material sholl NOT be offixed to 0 sign foce.
Hond Signaling Devices in the TMUTCD. éon:(:ruc'io'e\( route guidonce os normally installed on o roadway wi 7. Signs ond onchor stubs shall be removed and holes backfilled upon completion of work.
) . ) SIGN_SUPPORT WEIGHTS SHEET 4 OF 12
2. Wnen permonent requlotory or wo:nlnq signs conflict with york zone conditions, T Were sion orTs require the use of weights to keep from turning over, the use
remove or cover the permanent signs until the permonent sign message matches of sandbags with dry, cohesionless sand should be used. . Traffic
) ) the poodnay condition. For details for covering lorge quide signs see the 2. The sondbags will be tied shut to keep the sond from spilling and to maintain o Sarety
24 24 ) constant weight. . I Texas Department of Transportation Standard
3. When existing permanent signs are moved ond relocated due to construction 3. l;gﬁk soog:r:oen ;ru;,’rioeelyo’r other solid objects shall not be permitted
purposes, they shall be visible to motorists at all times. use ign sup| wei
4. If existing signs are to be relocated on their original supports, they shall be ; M ::g‘::duzemeoo?lgwa:esv?nzf-glm’gu’;n:;w of sov;:?éulor
installed on crashworthy bases as shown on the SMD Stondard sheets. The signs ;mnt'u‘g Rubber (such os tire inner tubes) shall NOT be u;‘ed.: BARR l CADE AND CONSTRUCT ION
¢ 24% 5 ¢ 240 ghall meet ;n? rem'-(rea m::\;;nq r;z-?'ns smwn’: ‘the BC ?h:e's ofi;he 5‘0 6. Rubber ballosts designed for channelizing devices should not be used for
tandards, This work shou Pa or under appropriate pay item for ballost on portable sign supports. Sign supports designed and monufoctured
B O roec’- wnite Wﬂéoﬁ?ﬁ-m relocating existing signs. with rubber boses may be used when shown on the CWZTCD Iist. TEWORARY SIGN NOTES

7. Sondbags shall only De ploced along or laid over the base supports of the

FILE: t:\Irdtropr\i_traffi

5. 1f permanent signs ore to be removed and relocated using temporary supports, rH trol d shall not | 1
SHEETING REQUIREMENTS (WHEN USED AT NIGHT) the Contractor shal | use crashworthy supports as shown on the BC stondard sheets, AR Rliy ;‘,?,!;f‘cﬂ,nﬁ O et 28 pouspended 53",.3{302'”"’ e o ea
USAGE COLOR SION FACE MATERIAL TLRS stondord sheets or the CWZTCD list. The signs shall meet the required mounting along the leﬂq"’l of the skids to weigh down the sign support.
heights snown on the BC, or the SND stondard sheets during construction. This work | 8 Sondbags sholl NOT be placed under the skid ond shall not be used fo level BC(4) -21
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. FILE: be-21. don ons TXDOT [k TxDOT [omsTxDOT [ek: TxDOT]
BACKGROUND ORANGE TYPE B, OR C; SHEETING 6. Any sign or troffic control device that is struck or domoged by the Contractor FLAGS ON SIGNS (©TxDOT November 2002 con [sect] J08 | HIGHAAY
LEGEND & BORDER | WHITE TYPE B OR C SHEETING or his/her construction equipment shall be reploced os s0on as possible by the 1. Flogs may be used to draw attention fo warning signs. Mnen used, the flag shal| REVISIONS 641327] 001 | VARIOUS
Contractor to ensure proper guidance for the motorists. This will be subsidiory be 16 inches square or lorger and shall be orange or fluorescent red-orange in 9-07 8-14 oSt ooy [ sweer o,
LEGEND & BORDER BLACK ACRYLIC NON-REFLECTIVE FILM to ltem 502. color. Flags shall not be ol lowed to cover any portion of the sign face. 7-13 5-21 22 | VAL VERDE,ETC. | O
LETC.
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DISCLAIMER:

N Sign Sign
% Noximum 24 2x6 N
% Moximum 4x4 I A 12 sq. ft. of L + skid 4 Post post— |
21 sq. ft. of wood I sign foce 246 H
P sign face post  2x6 2 246
- ~ <2
zs © \ > &s&‘ i
Ge= = H
o « «
P
58 0 \ | o -
% %4x4 . 9 9
2§ wood o = 60 o desirale desirable
€ oo 72"
D post
3
ggwg 1 34" min, in Optional
= 22 H l H f I strong soils, | reinforcing
gésg T T X xaxa ;mr:;s::.g:(my minimun 55" min. in | sleeve 34" min. in Bose
23 vood odditional stabilit weak sofls. [ (172" larger strong soils, [ 568 the CHZTCD g Post
,':‘g See BC (4) post ¥ than sign 55° min. in for embedment.
bz 2 for sign . Top t) x 18" "
5y 30" heignt 2 gx x 40 See BC(4) post) x weck $0i Is.
FYE4 i R, for si 24" 2x4 brace Anchor Stub
2838 requirement 246 Miqn?" -~ (174" 1arger :’I‘Z'Wls""
v . N “ lor
83{'% h requirement 3/8" bolts w/nuts ;g::)s-m then Wn‘”’
el - - = J AT i taa post)
4| y ~
.Eu% . I I I x4 block x4 Dlockwe“ OPTION 1 OPTION 2 OPTION 3
¥§b€ 0 36" Stoe (Direct Embedment) (Anchor Stub) (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
L3 Side
goe Froat PERFORATED SQUARE METAL TUBING Lep; SplTcerbase
g%ég SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
22y
o
[ TIONARY - PORTA| K UNTED SIGN SUPPORTS .
: 13 O % LONG/INTERMEDIATE TERM STATION BLE SKID MO Refer to the CWZTCD and the manufacturer’'s installation procedure for each type sign support.
2 >‘S-E The moximum sign squore footage shall adhere to the monufocturer's recommendation.
] §| Two post installotions con be used for larger Signs.
»ae2
BLE
zéa" 16 sq. ft. or less of any rigid sign WE DGE ANCHORS
€456 substrate Iisted in section J.2.d of Both steel ond plastic Wedge Anchor Systems as shown
59 9 sq. ft. or less- TCD, except 5/8" plywood. on the SMD Stondord Sheets moy be used as temporary
2850 the TWZTCD, except 5/8" plywood. n 3 r
38,,0 10mm extruded 172" plywood is alloved. sign supports for signs up to 10 square feet of sign
528 ° thinwall plostic face. They may be set in concrete or in sturdy soils
298¢ sign only i1 opproved by the Engineer. (See web address for
vEst “Traffic Engineering Stondard Sheets™ on BC(1)).
gkté @ 3/8" x 3" gr. 5 bolt
c (2 per support) joining
s 2 por sumort foiing OTHER DESIGNS
S o=l MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£XT8 AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
NN ° CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
52%
ggfu'_:_’ 1.3/4" x 1 3/4" x 11 foot GENERAL NOTES
SEaY 12 go post . . N N N
guuw ' (DO NOT SPLICE) 1374 " x 1374 " x 129" @3/8 " X 3" gr. |1. Nails may be used_-n the QS§emI)Iy of wooder_\ sign
E-e! (hole to hole) 12 go. support 5 bolt supports, but 3/8" bolts with nuts or 3/8" x 3 1/2
2 I’ tel s into sleeve " " " lag screws must be used on every joint for final
25 N 13/4" galv. round elescope: v \ 134" x 134" x 129 coanset ion.
- A with 5/16" holes R (hole to hole)
2 N or 1 3/4" x 1 3/4" ~ 12 go. square 2. No more than 2 sign posts shal | be placed within a
ol o square tubing 13/4" x13/4" x 52" (hole N oerforated 7 ft. circle, except for specific moterials noted on the
a N to hole) 12 ga. square perforated tubing upright CWZTCD List.
+| Upright must N tubing diagonal broce =
§ telescope to N \ - . 3. When pr?jecﬁ is completed, all sign suwon:fs ong
g Soove- povement " : 2" x 2" x 59" Comojetely welded ::zmt:r;esgg;':r;:’:‘gg';fg:y'?: ?:g’:lecsgzsns.
above pavement 28" |+ " . " oround tubing is wi i idi .
9 N 13/4 " x13/4" x 32" (hole . (hole to hole)
ol N to hole) 12 ga. square perforated b -8 12 ga. perforated
g 1o tubing cross brace tubing skid 2" x 2" x 8" % See BC(4) for definition of “Work Duration,”
g [1 )3 ey (hole to hole)
H ¥ " 12 ga, square %% Wood sign posts MUST be one piece. Splicing will
g % 5 Ve KA1z gr. per forated NOT be ol lowed. Posts shall be painted white.
o P 5 BOLT (TYP.) z i —— tubil leeve
2 g ~ . ~ ubing slee
: S N N 0~ welded to skid [0 See the CNZTCD for the type of sign substrate
é pin at angle 8 ": :?, that con be used for eoch approved sign support.
3 R SRR needed to
— 1
Kl e match sideslope = SHEET 5 OF 12
5 Ao rme = o
5 Welds to start on K H I Texas Department of Transportation Svision,
b opposite sides |
going in opposite H
2 directions. Minimum e H -
-l -2"x2"x
ng back 1111 pudste. H 12 go. BARRICADE AND CONSTRUCTION
-] ) H upright
Sk / , H prion TYPICAL SIGN SUPPORT
= [(eceevssceccevoccvocs
27 weld storts here Yy
weld 5
o~ O
oL
S SINGLE LEG BASE | C BC(5) -21
N - 7 32
St Side View Fie: bo-21. dgn o TxDOT | ok: TxDOT [ow:_TxDOT_|ox: TxDOT
SE ©Tx00T_November 2002 cont [secr|  wos | wiswmar
o SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS o atyz7] oor | oS
W - - o157 couny SHEET NO.
EE % LONG/INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS 713 521 22 | VAL VERDE,ETC. |10
99




OMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURIA
es not specifically c
E PCMS RECOMMEN A may approve other messag .
E RIGHT-OF -WAY OR PLACE TH (The Engineer may . t Lists
E, REMOVE THE PCMS FROM TH 10 TRAFFIC . mponen
:?§T~3°§A$§|E'§ OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL Phase 2: Possible Comp v ovance
SIGNS . T+ ists ; Warning ? :
PORTABLE CHANGEABL,E MSE:.s.AiEprove all messages used on portable Phase 1: Condition Lis Action to Take/Effect on Travel LO‘E?;W List Notice List
i1 1. The Engineer/Inspector st i TUE-FRI
2§ chongeable message signs (PCNS) . 8 words (about four to dition List Lis SPEED
82 3 1d contain no more than 10, " H Other Condi AT XX AM-
29 2 "7??“?&&'1333 &wwa). not including simple words such os "T0, Road/Lane/Ramp Closure List oD MERGE FOR':':ES FM XXXX "”':JPTH X PM
22 4 “EOR " oATy ove. ) ingle phose, or two phoses thot FRONTAGE ROADWORK EPAIRS RIGHT XRL[éHT XX
gogx] Messages should consist of a single + allowed. Eoch phase of the FREEWAY XXX FT R IMUM APR XX-
£e3al 7 Glternate, Three-snase eingle though, and must b under st00d by CLOSED ROAED XXXX_FT SE BEFORE MA;F.F.D X
§E 08 message should convey a single thought, . % MILE CLOS| UANE DETOUR xl;(')()()( RAILROAD sz MPH X PM-X AM
= itself. . i on o freeway; i.e., AGGER XT NG
B fo on exit rom ROAD SHOULDER e NARROWS T RD EXIT CROSSI o
288 Kinoys. use.the caure o ntersrore desighotion (14, US, SH, PO CLOSED CLosED XXXX FT — e HINTV BECINS
P . Alwoys use the rou i 3 XXX USE SP!
i I oA o o SOV oY e pone! should be AT SH XXX T USE = X oPEED.
3222l 6 menin e e motrom of o stotionory POMS messag RIGHT LN RIGHT LN RAFFIC EXIT XXX RTH MILES
8239 " a mininum 7 feet above the roaduay, where e the work is to ROAD 0 NARROWS M NO 1SORY BEGINS
238 T ey H ot o by e et o ahttan. CLSD AT CLOSE XXXX FT XX MILE PAST Apv MAY XX
882 " start on Saturday morning and end by Sunday ed on the PCNS if work FM XXXX XXX FT STAY ON USE US XXX SPEED
a 8o :c(truol days and hours of work should be d:wm{mo Monday morning. MERGING CONST US XXX I-XX E EXIT XX MPH
gsg‘é is to begin on Friday evening and/or ?’;xeopnws which are avail- RIGHT X RIGHT X TRAFFIC TRAFFIC SOUTH TO I-XX N MAY X-X
T293| 8. The Engineer/Inspector may select one PCMS. Each phose moy be s LANES T XXX FT X RIGHT N
3‘-§°8 " able for displaying o two-phose ms:gze;ﬂfgr hree nds eoch. LAN n OPEN XXXX F S WATCH XXXXX LANE XX PTM
LEAN Grsploveg for eiiner fou secands e or for Three seconds sacn. CLOS! — ONEVEN TRUCK FOR ond EXIT XX
“flash" messa A o .
S e i CENTER PLane GRAVEL (eS| us o6 rRucKs — NexT
informat i ! ird line. ~
gggg 10 ?gngpzsﬁfn:m; rlv:ssooe the some ond chonging the third Iine. cté’;ED CLOSURES XXXX FT WATCH EXPECT USTéXX CAUTION FRI-SWN
o e w .o » "
Fgel oy, bereine e ines o e LANES Sne LEFT™ or “LANES SHIFT RIGHT e DETOUR ROUGH FOR DELAYS FM XXXX
598 12. Do not display the message "LANES S| A, NIGHT I1-XX SOU X MILE ROAD TRUCKS XX AM
g2rs " on a PONS. Drivers 0o not understand izontal ly or vertically across LANE EXIT XXXX FT DRIVE To
588 15, % o oot messan ma sror ot Taomer CLOSURES CLOSED EXPECT PREPARE SAFELY XX_PM
e the face of the sign. ; ds and two-word phrases thot ORK ROADWORK 10
2y ing table ists abbrevioted words on e X ROADW DELAYS
Bro] e me cccepiabie for use-on o PO, Borh vords o e e e VARIOUS EXIT XX PAST NEXT sTOP NEXT
dhal RS mmoen e e tnes” || eloscd st | |_eatto
88,9 eviated, unless shown in the TMUTCD. inches for trafler mounted CLOSED X REDUCE AUG XX
386 PO onarcorer netant smould be. o lecst o 1o et e BUMP US XXX SPEED SHOULDER CARE
SoE8| 1o PO cnoracter neiant should be of leost ight ond 800 feet in EXIT RIGHT LN XX FT EXIT FT USE TONIGHT
A Shoutd be.Teaible fram ot e rott howt o crasoster hetant et 10 inches CLOSED T0 BE X X MILES i XX PM-
oo ight. Truck mounted units mu TCH
3 ond mist be. 16gbre.from or centared on he message board rather than CLOSED — TANES USF.R w::oR XX AM
. cen
be5! 16, Eacn line of text sl;ou‘;u b eat : that will ALL X LANES TRA SHIFT OTHE| WORKERS
2 ozl left or rignt justifie illegible display MAL SIGNAL ROUTES
] I L e IV o] oy b6 vaed 1o 01ars vorkers ot ine DRIVEWAY CLOSED XXXX FT
:Eg‘%‘ 3355"#-?!"&'?}53&? v‘t-;’?gﬂy' such as a series of horizontal solid CLOSED TUE - FRI STAY % % See Application Guidelines Note 6.
598 n otion IN
L aEn bars is oppropria XXXXXXXX ith STAY IN LANE in Phase 2. LANE *
§§§:§ BLVD % LANES SHIFT in Phase | must be used wi
ZgL2, ATION OSED
f‘gvfn OR PHRASE | ABBREVIATION |  WORD OR PHRASE | ABBREVI cL
s 8% YORD WORDING ALTERNAT[VES v
s =og As B T, LEFT ond ALL con be Taferchonoed as ooproor iate.
z mes}‘w':gou T APPLICATION GUIDEL INES = 1. The word: R:gi‘o.mns IH, US, SH, FM ond LP can be interchang
o3 er! ed on a PCMS. 2. Roadway des
E 2 phases are 1o be ust A o ) con
8 e eoe BEST RTE 2. e 1ot nasn vor oo stouia be selected fron the 3. ERCTWEST NORTH ond SOUTH (or abbreviations E, W, N and §
K Boulevard BLVD “"Road/Lane/Ramp 6'05“;9 ';;:'!r:'n the "Action to Take/Effect " be Iﬁ'efcnmoed as uwaiO'?- ed as oppropriote.
g Bridge BRDG Nor th N 3. A 2nd phase can be selec 0l Worning, or Advonce Notice 4. Highway names and numbers replac interchanged as needed.
g Connot CANT Nor thbound. (route) N on Travel, Location, Gener . 5. ROAD, HIGHWAY ond FREEWAY con ?e'anoes if necessary,
5 [—Center _ — Parking PXING e oS hase s necessary only if o distonce or location Bty e it iU hotili st
8 Construction CONST AHD Food RD 4, A Locot-onmeo in the first phase selected. o b 7. FT and M, NMILE :’S“" interchonged as needed. .
o Ahead e RT LN is not inc > they must be separated by 8. AT, BEFORE and P oe the message if @
< CROSSING o ToE RTE ] oo SAT R R R AR R+ b STt R s phases, 9. Distances or AHEAD can be eliminated from
s Detor foufe OO RIE | [soturdoy SERV D  minima o 1000 11, Eocn Fo¥S e locat fon phase s used.
£ gos':o 3 [Shoufcer | s:."iP ‘r': advance notice, when the current dote '?awrl;e replaced with 6 OF 12
§ fosiian i T am— | R ¥ of tne ool ork core not £ 160t ton sheuld 1ypical Iy be. for SHEET Traffic
[ Emergency | EME ek. Advance noti "
[ Bl AT e — Sou g poute) S e rore e see veak ptor 10 the verk. , s,
8 T — m Fan [Streer & SHALL BE BEHIND GUARDRAIL OR M 7exas Department of Transportation | &l
© X
8 [ Expressway S %JXEEW PHONE PCMS SIGNS WITHIN THE RSP?AIINL HAVE A MINIMUM OF FOUR (4)
| Damstew Has 10 PLASTIC DRNS PLACED PERPENDICULAR 10 TRAFF fe on e BARRICADE AND CONSTRUCTION
2 T o DHNTN T
5| [rreewr Biowes | UPSTREAM STOE OF THE 510 TWO WaY TRAFFIC, THE. FOUR. DRUNS PORTABLE CHANGEABLE
L i R SR ] TRVLRS POSED : T
g Tozor Sous O Twing | RAZ DRIVING Travelers WHEN EX F THE UNIT.
Driving [ HAZ DRIVING | RAFFIC. NERS O
3 R T AT r— A ) — 5 56 PLACED WITH ONE ORUM AT EACH OF THE FOUR COR MESSAGE SIGN (PCMS
2ol ion-oessonsyTiiov I A SHOULD BE : ”
nE Venicle ny [uoger Level —TuPa LEveL | _ Ty ey (6) -
el . Vehicles (s) - — maintained as listed in Bc
& O | Highway | [Worning — —[WARN IS SIGNS ility requirements shall be . . - - TTx00T
24 okl [0 Yeineas VED L MATR]:O.P::MPCMS signs are used, the charocter heignt ond legibiiity/visibility requ PCNS sign and, with the approval of the Engineer, it Fie bollam o TxDOT“‘;K- TTEEOT\“‘ ”DOL‘J::MX
w 7 esdoy o ) ) . s
27 :"‘ ?;m I M#LL " m:ﬂaiz MESSAGE SIGNS" above. " (CW20-7) ore represented grophically on the Full Matrix d shal | not substitute [ Tx00T November 2002 ch S;C;‘ 001 | VARIOUS
ol unction 2 :es:wm (route) W 2 gxen symool signs, such os the '§.;??°3§ E::ci’lemem Iisted above. 11 only supplement the use of the static sign represented, on REVISIONS 6:; e [ sweer o,
N — L es . ibility/visibili ix PCMS, they sha 9-07 8-14
89 eft [WET PWNT | 11 mointain the leg ! the Full Motrix PCMS, . . BC(T), for the ETC.| 11
N [Wet Pavement [WET PWWT | sha n cally on ; rements on , . VAL VERDE,
1§ e LN CLOSED | [ye o T wonr B e, cpresented grophi ovided it meets the visibility, flash rote ond dimming requi 71352 =
& - mrml.evel i for, or repl.ooe ";U s‘n used to simulate o flashing orrow board pri 100 |
Sk Voror MATNT a, A full.';el';;:osm may
same si .
v Roodwoy . S| » FM-number
= designation # 1H-number, —
=
ou|




No warranty of any

TxDOT gssumes no responsibility for the conversion

1. Barrier Reflectors sholl be pre-qualified, ond conform to the color ond LOW PROFILE CONCRETE

reflectivity requirements of DMS-8600. A |ist of prequalified Borrier Arrow Boards may be located behind channelizing devices in place for a shoulder

Reflectors con be found at the Material Producer List web oddress Barrier Reflector on BARRIER (LPCB) USED taper or merQing taper, otherwise they shall 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 . i
" s LPCB is approved for use in work
t of the reflect " cons to It 12, .
cost of the reflectors sholl be idered subsidiory to Item 512 \ zone locations, wnere the posted 1. The Flashing Arrow Boord should be used for all lone closures on multi-lane roodwoys, or slow

speed is 45mph, or less. See moving maintenance or construction activities on the travel lanes.

Roadway Standard Sheet LPCB. 2. Floshing Arrow Boords should not be used on two-lone, two-way roadways, detours, diversions
or work on shoulders unless the "CAUTION" display (see detail below) is used.
3. The Engineer/Inspector shall choose Ol | appropriote signs, barricades and/or other traffic

Max. spacing of barrier control devices that should be used in conjunction with the Flashing Arrow Board.
reflectors is 20 feet. 4, The Flashing Arrow Board should be able to display the following symbols:

Attach the delineators aos per
manufacturer’s recommendations.

LOW PROFILE CONCRETE BARRIER (LPCB)

Barrier
Reflectors

r_counties\cad\Standards\sh6-17_bc-21. d

- _maintenance of illumination u

°
.
CONCRETE TRAFFIC BARRIER (CTB) ..
o
See D & OM (VIA)
3. Wnere troffic is on one side of the CTB, two (2) Borrier Reflectors Iy ry OR o
shal | be mounted in approximately the midsection of each section of CTB.
An alternate mounting location is uniformly spaced ot one end of each °
CTB. This will allow for attachment of a barrier grapple without ° )
damoging the reflector. The Barrier Reflector mounted on the side of L. ° ° ° d
the CTB shall be located directly below the reflector mounted on top of Install a minimum of .0
the barrier, as shown in the detail above. 3 Barrier Reflectors
4. Wnere CTB seporates two-way traffic, three borrier reflectors shall be os per monufacturer’s 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION °
mounted on each section of CTB. The reflector unit on top shall have recommendat ions.
two yellow reflective faces (Bi-Directional)while the reflectors on each
side of the borrier shall have one yellow reflective face, 0s shown in 0 0 o O ° ]
the detail obove. DELINEATION OF END TREATMENTS ° e o L4 . L
5. When CTB separates troffic traveling in the same direction, no barrier ) L ) ] e 0o 00 o ] () () ]
reflectors will be required on top of the CTB. o o ° ° ° °
6. Barrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR . . . . o o
the edgeline being supplemented. CTB'S USED
7. Moximum spocing of Borrier Reflectors is forty (40) feet. IN WORK ZONES DOUBLE ARROW R!GHT/LEFT ARROW sEouglll?THLE;EVRON
8. Pavement markers or temporary flexible-reflective roadway marker tabs (rignt arrow shown; A
shal | NOT be used os CTB delineation. End treotments used on CTB's in work zones left is similor) (right chevron shown;
9. Attachment of Barrier Reflectors to CTB shall be per manufacturer’s shal | meet the apppropriate crashworthy left is similar)
recommendations. standards as defined in the Manual for . . . . f
10.Missing or domaged Borrier Reflectors shall be replaced os directed Assessing Safety Hordware (MASH). Refer 5. The "CAUTION: display consists of four corner lamps flashing simultaneously, or the Alternating
by the Engineer. 1o the CHZTCD List for opproved end Dianond Coution mode os shown.
11.Single slope barriers shall be delineated os shown on the obove detail. treatments and manufacturers. 6. The straight line caution display is NOT ALLOWED. o
o 7. The Flashing Arrow Boord shall be copable of minimum 50 percent dimming from raoted lomp voltage.
The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.

BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS s 25 e Tt e Chant it s o 1atnng Sharon
10. The flashing orrow display is the TxDOT stondord; however, the sequential chevron

413-27-001

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

Kind is mode by TxDOT for ony purpose whatsoever.
of this standord to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:
erations folders\maintenance contracts\ps&e\fy23 -

10:32:13 AM

6/20/2022

DATE:

disploy moy be used during doylight operations.

WARNING LIGHTS 11, The Flashing Arrow Board shal | be mounted on a vehicle, trailer or other suitable support.
. 12. A Flashing Arrow Board SHALL NOT BE USED to loterally shift traffic.

13, A full matrix PCMS may be used to simulate a Flashing Arrow Board provided it meets visibility,

1. Warning lights shal | meet the requirements of the TMUTCD. flash rate ond dimming requirements on this sheet for the some size arrow.

FILE: t:\lrdtropr\l_traffi

2. Warning lights shall NOT be installed on barricades. 14, Mini mounting height of trailer mounted A Boor | 7 feet T
3. Type A-Low I[ntensity Flashing Warning Lights are commonly used with drums, They are intended to warn of or mark a potentially hazardous B 'én;mw of Qelflw of trotter ed Arrow s should be eet from roodwoy
area. Their use shall be os indicoted on this sheet ond/or other sheets of the plans by the designation "FL". The Type A Warning Lights shall
not be used with signs manufactured with Type By or C; Sheeting meeting the requirements of Deportmental Material Specification DMS-8300.
4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in g series for delineation to supplement other traffic control REQUIREMENTS
devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". WINIMOM
n 5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the traffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. Wnhen required by the Engineer, the Contractor shall furnish o copy of the warning lights certificotion. The warning Iight manufocturer will SIZE OF PANEL LAMPS DISTANCE WHEN NOT IN USE, REMOVE
certify the worning lignts meet the requirements of the latest ITE Purchase Specifications for Flashing ond Steody-Burn Worning Lights. ~ Floshing Arrow Boa'gs THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steody Burn Lights should only be placed on the outside of the curve, not the inside. B |30x60 13 3/4 mile shol | be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of worning Iights ond worning reflectors on drums sholl be Gs shown elsewhere in the plons. i automatic dimming devices.
vorning 11 vorning ° C 148 x9% 15 1 mile 1c gimino devi TRAFF IC BARRLER OR GUARDRAIL.
Type C Warning Light or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
opproved substitute mounted on a 1. Type A flashing warning lights ore intended to warn drivers that they are opproaching or ore in a potentially hozardous area.
drum adjacent to the travel way. 2. Type A random flashing warning |ights are not intended for delineation ond shall not be used in a series. FLASH I NG ARRow BOARDS
3. A series of sequential flashing worning lights ploced on chonnelizing devices to form a merging toper may be used for delineation. 1f used,
the successive flashing of the sequential warning 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 flashes per minute, plus or minus 10 flashes.
4. Type C and D steady-burn warning lights are intended to be used in o series to delineate the edge of the travel lone on detours, on lane SHEET 7 OF 12
changes, on lane closures, and on other similar conditions.
5. Type A, Type C ond Type D warning Iights shall be instolled ot locations as detailed on other sheets in the plons. » ;g"f’;’{‘
6. Worning lights shall not be installed on @ drum that hos @ sign, chevron or vertical panel. 5 D,-V,-s,g,,
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS A SUBSTITUTE FOR TYPE C (STEADY BURN) WARNING LIGHTS 1. Truck-mounted ottenuotors (TMA) used on TxDOT facilities
must meet the requirements outlined in the Monual for BARRICADE AND CONSTRUCT ION
1. A warning reflector or opproved substitute moy be mounted on a plostic drum os o substitute for a Type C, steady burn worning light ot the ) ;::stlnq So'si%ugr?«ws (MASH) )
discretion of the Contractor unless otherwise noted in the plons. 8 er to the CNZTCD for the requirements of Level 2 or
2. The warning reflector shall be yellow in color ond shall be manufactured using @ sign substrate approved for use with plastic drums |isted 5 k2¥2,1 30“";:‘(2142!@ for a 11t of approved TMAS. ARRW PANEL' REFLEchS,
on the CNZTCD. . ¢ ved TMAS.
3. The warning reflector shall have o minimum retroreflective surface area (one-side) of 30 square inches. - ?r‘u“fn::l::“red on freewoys unless otherwise noted WARNING L IGHTS & AT TEmATm
Warning ref lector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. . . . P
or ;ZOre.M.m noveya yel low 5. Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5 90“1‘: fg:‘;ge?ei:sﬁgv:‘é;'gf :hm:o;zooz ?e?:;;::g
reflective surfoce orea of at least 6. (TI;?:?:: ;? :E ::":‘in reflector facil oaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance, Bc ( 7) - 2‘
30 squore inches " NS 8300-Typs B or T 9 1A N9 appr 9 Ve o no vity requ 6. The only reason a TMA should not be required is when a work I bo-21. dan o TxDOT_[ox: TxD0T [on:_ TxDOT_[ex: Tx00T]
ype B or Type C. . . . area is spreod down the roadwdy ond the work crew is an
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. extended distance from the TMA. ©Tx00T_November 2002 cont [secr] w8 [ HIGHHAY
8. The warning reflector should be mounted on the side of the hondle nearest approaching traffic. REVISIONS 6413 27‘ 001 ‘ VARIOUS
9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 oisT counTy. [ sweer ro.
s s 22 | VAL VERDE,ETC. | 12
1071




DISCLAIMER:

GENERAL NOTES

1. For long term stationary work zones on freeways, drums shall be used os
the primory chonnel izing device.

2. For intermediate term stationary work zones on freeways, drums should be

9/16" dia. (typ)

e O used as the primory chonnelizing device but may be replaced in tongent for mounting
§§ = sections by vertical panels, or 42" two-piece cones. In tangent sections, signs and
PR one-piece cones may be used with the approval of the Engineer but only warning lights
°§ 8 if personnel are present on the project ot all times to maintain the
25 . cones in proper position and location.
5§08 ~ 3. For short term stationary work zones on freeways, drums are the preferred
‘gg % channelizing device but may be replaced in topers, transitions and tangent Eoch drum shal | hove
g 7] sections by vertical panels, two-piece cones or one-piece cones as a minimum of 2 oran
o8 g approved by the Engineer. . R ond 2 white s'ripesoe N . st " "
Y 4, Drums and all related items shall comply with the requirements of the using Type A or Type B .Is x'24 S‘uo'\ R 12" x 24
2& g current version of the "Texas Manual on Uniform Troffic Control Devices” retroreflective (Maximum Sign Dimension) Vertical Panel
§| (TMUTCD) ond the “Compliont Work Zone Troffic Control Devices List" sheeting with the Chevron CH1-8, Opposing Traffic Lane mount with diogonals
<57 5 (CWZTCD) . fop stripe being D-v-der.. Driveway sign D70q, Keep Right sloping down towards
voz 2 5. Drums, bases, ond related materials shall exhibit good workmanship and orange. R4 series or other signs as approved travel way
§’§ 3 shall be free from objectionable marks or defects that would adversely by Engineer
g2 2 offect their appeorance or serviceability.
s g 6. The Cor}'roc!o': shall have a moximum of 24 n?urs to replace any plastic
gg é or::sd-d?m-f-et'l ;:r reolocan?nm'o:y.'he Engineer/[nspector. The replace- Plywood, Aluminum or Metal sign
883 et device must be on approved device. substrates shall NOT be used on
§ 9| GENERAL DESIGN REQUIREMENTS plastic drums
585 § Pre-qualified plastic drums shal | meet the following requirements: Taper to allow
53 S 1. Plostic drums shall be o two-piece design; the "body" of the drum shal | for stacking a
=3 be the top portion and the "base” shall be the bottom. minimum of 5 See Ballast
=¥ 6] 2. The body ond base shal I lock together in such a monner that the body drums Note 3 SIGNS, CHEVRONS, AND VERTICAL PANELS MOUNTED
et seporates from the base when impocted by a vehicle traveling ot o speed ON PLASTIC DRUMS
2 of 20 MPH or greater but prevents occidental separation due to mormal

€ handling ond/or air turbulence created by passing vehicles. .
3 3. Plastic drums shall be constructed of lightweight flexible, ond

deformable materials. The Contractor shall NOT use metal drums or
single piece plastic drums as channelization devices or sign supports.

Signs used on plastic drums shall be manufactured using

is governed by the "Texas Engineer

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

5

s

i

£

3 % 4. Drums shall present a profile that is o minimum of 18 inches in width substrates |isted on the CWZTCD.

8% g at the 36 inch height when viewed from any direction. The height of

5 g drum unit (body installed on base) shall be a minimum of 36 inches and 2. Chevrons and other work zome signs with an orange background
©wa % Q moximum of 42 inches. . . This de'(.lil Es not intended sholl.be momfoctu'ea with Type By or TyDe‘CE,.O'onoe‘
025 & 5. The top of the drum shall have a built-in handle for easy pickup ond for fabrication. See note 3 sheeting meeting the color ond retroreflectivity requirements
bS £ shal | be designed to droin water ond not collect debris. The handle and the CWZTCD Iist for of DMS-8300, "Sign Face Materiol," unless otherwise
oy g shol | have o minimum of two widely spaced 9/16 inch diameter holes to providers of owrow_/ea specified in the plans,
S« allow attachment of a warning light, warning reflector unit or approved Detectable Pedestrion
os ' compliant sign, Borricades 3. Vertical Panels shall be monufactured with oronge and white
“20 g 6. The exterior of the drum body shall haove o minimum of four alternating sheeting meeting the requirements of DMS-8300 Type A or Type B.
£-5 9 orange and white retroreflective circumferential stripes not less thon Co(\'inuous smoo'n. . Diogonol stripes on Vertical Ponels shall slope down toword
«25 K| 4 inches nor greater thon 8 inches in width, Any non-reflectorized 36" rail for hand trailing the intended froveled lane.
O, spoce between any two adjacent stripes shall not exceed 2 inches in . .
¢z width. 4, Other sign messuqes.('ext or syn(?oluc). may be used as
52 7. Boses shall have g moximum width of 36 inches, a moximum height of 4 opproved by the 5"0'"99'-‘5'0" dimensions shall not exceed
22 inches, and a minimum of two footholds of sufficient size to ol low bose 18 inches in width or 24 inches in height, except for the R9
L 1o be held down while separating the drum body from the base. series signs discussed in note 8 below.

£ 8. Plostic drums shall be constructed of ultro-violet stabilized, orange, N . 5 . .

x high-density polyethylene (HDPE) or other opproved materiol. 5. Signs shall be installed using @ 1/2 inch bolt (nominal)

and nut, two washers, and one locking washer for each

9, Drum body shall have o maximum unbal lasted weight of 11 1bs, !
connect ion.

10.Drum ond base shal | be morked with monufocturer’s nome and mode! number.

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

RETROREFLECTIVE SHEETING Detectable Edge

1. The stripes used on drums shall be constructed of sheeting meeting the
color ond retroreflectivity requirements of Departmental Moterials
Specificotion DMS-8300, “Sign Face Materials.” Type A or Type B
reflective sheeting sholl be supplied unless otherwise specified "
in the plans. 2" Max.

2. The sneeting shall be suitable for use on and shall adnhere to the drum
surface such that, upon vehicular impact, the sheeting shall remain

b

Chevrons may be placed on drums on the outside of curves,
on merging tapers or on shifting tapers. When used in these
locotions, they may be ploced on every drum or spaced not
more than on every third drum. A minimum of three (3)
should be used ot each locotion called for in the plans.

DETECTABLE PEDESTRIAN BARRICADES

- adhered in-o!oz}e ang exnibit no delominating, crockfnq. or loss of 8. R9-9, R9-10, R9-11 ond R9-11a Sidewalk Closed signs which

g retroreflectivity other than that loss due to abrasion of the sheeting 1. When existing pedestrian facilities are disrupted, closed, or are 24 inches wide may be mounted on plastic drums, with

A surface. relocated in o TTC zone, the temporory facilities shall be approval of the Engineer.

5 detectable and include accessibility features consistent with

° BALLAST the feotures present in the existing pedestrion focility. Refer

° +0 WZ(BTS-2) for Pedestrion Control requirements for Sidewalk

1 - woriostes oses ant1 be 1arge emousn 10 rta o 10 50 1. of sona QST Sioewolk Sereurs o8 LSO SIS SHEET 8 OF 12

8 This mse,' u.then filled with the l?alluso material, should weigh ?eﬂleen closed sidewalk, o Detectable Pedestrion Barricade sholl be ® Traffic

7 32 :::“f"';m'x"’ so';::: ::sf:mx;w;;s;msmlez' "‘:i"'ze'ﬁ'l‘:d'"lzfz‘c placed ocross the full width of the closed sidewalk instead Dsif'ifseig/n

ol 0 o 3 ina -fi P i of a Type 3 Borricade. Texas Department of Transportation

5 base, or other ballasting devices as opproved by the Engineer. Stacking 3. Detectable pedestrian borricades similar to the one pictured y 4 P P Standard
of sandbags will be allowed, however height of sandbags obove pavement above, longitudinal channelizing devices, some concrete

= surface may not exceed 12 inches. borriers, ond wood or chain link fencing with o continuous
<9 2. Boses with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. getectable edging can sotisfactarily delineate @ pedestrion BARRICADE AND CNSTRUCT ION
I Built-in ballast can be constructed of an integral crumb rubber bose or 2 ""”“‘ r r plastic chain str bet devices ar +
&9 @ sol id rubber bose. " Gorestonie, o not comoly With The. design stondards in e
':4-| 3. Recyclgd truck tire sidewalls moy be used for ballast on drums opproved *Amar:ccns'w:m N“b“;z;“ Act Acce“?:“"y Guidelines CHANNEL IZING DEVICES
=3 for this type of ballast on the CHZICD Iist. (ADAAG) " and should not be used as @ control for pedestrian
4. The ballast shall not be heavy objects, water, or ony moterial thot movements.
~ O would become hazardous to motorists, pedestrions, or workers when the 5. Worning lights shall not be ottached to detectoble pedestrion
S drum is struck by o vehicle. borr icades. Bc (8) - 2]
Y 5. When used in regions susceptible to freezing, drums shall have droinage 6. Detectable pedestrion borricades should use 8" nominol borricode
S holes in the bottoms so that water will not collect and freeze becoming "°;'5 ?: SM‘;";‘ on BC:‘?: W?:;g'lfﬂ :"'0' the ::‘-_‘9"'?"" 9"‘?;‘:95 FILE: be-21. dgn ons TXDOT [ck TxDOT [oms TxDOT [ek: TxDOT]
Sk 0 hazard when struck by a vehicle. :plmersm:w::u:r gm'_:“ems' or hond tra ow ° (©Tx00T_November 2002 con [sect] 108 | HIGHAY
© 6. Ballost sholl not be placed on top of drums. " " " REVISIONS 641327] 001 [ VARIOUS
& | 7. Adhesives may be used to secure base of drums to pavement. 4-03 8-1
e oo 2 oist counry [ sweer vo.
o 713 22 | VAL VERDE,ETC.| 13
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8" to 12"

" 1. The chevron shall be o vertical rectangle with o

DISCLAIMER:

8" to 12" 8" to 12" 12 el H f
|.—-| minimum size of 12 by 18 inches.
- o - 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
3 zZ 153 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
z5 K > - and provide additional emphasis ond guidance for in close proximity to traffic and are suitable for use on high or low
% o ® .2 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
3\)7 g a ?_ g g Min. horizontal alignment of the roadway. placement is uniform ond in accordance with the "Texas Monual on Uniform
25 .1 See > . | o 3. Chevrons, when used, shall be erected on the out- Traffic Control Devices™ (TWUTCD). . .
S°$',‘ ‘5: 4° note 7 g 25° e 7 & g side of o sharp curve or turn, or on the far side 2. Chaonnelizing devices sh?un on this sheet may l:!ave a dr-ved?ls, fnfed or
te90 g of an intersection, They shall be in line with pornm? ?ase.. The requirement for self-righting chonnelizing devices must
g*u g ° 2 Y ond at right angles to approaching traffic. be specified in the General Notes or other plon sheets. R
o5 ol 4" g 1 Spacing should be such that the motorist always 3. Cnonnelizing devices on salf:r-qmnq suppor t§ should be used in work zone
z‘gg VP-1R S % has three in view, until the change in alignment oreas u.mefe chonneli}lnq devices are fr?quemly impocted by en:r?no vehzcles
g 3l VP-1L ° = eliminates its need. or vehicle related wind gusts making alignment of the channelizing devices
e g © N . L. difficult to maintain. Locotions of these devices shall be detailed else-
§389]  Fixea Base Sur face ¢ Righ £ . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TNUTCD and the
az= 2| W Approvea urt Roadway € et £ % for of leost 500 feet. “Compliant Work Zone Traffic Control Devices List® (CHZTCD).
,3§3 3 Adnesijve Sur face ;g ) 5. Chevrons shal | be orange with @ black nonreflec- 4. Tne Contractor shall maintain devices in a clean condition ond replace
8389 — tive legend. Sheeting for the chevron shall be damoged, nonreflective, foded, or broken devices and boses 0s required by
Lio Y - retroreflective Type B or Type Cf conforming to the Engineer/Inspector. The Contraoctor shall be required to maintain proper
“gsﬂ-’ Self-righting  1o. - - Deportmental Naterial Specification DMS-8300, device spocing ond ol ignment.
Zogt Support 12" minimm unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
'B:‘g\, 3 m:"eﬂ' S requirements of DMS-8300. portable bases shall weigh o minimum of 30 Ibs.
© i 4 1 6. Pavement surfoces shall be prepored in o monner thot ensures proper bonding
gab I FIXED F':I;q Bose w/ Approved Adnesive 6. for Lang Term Statfonary use on tapers or between the adhesives, the fixed mount bases ond the pavement surface.
200 iveable Base, or Flexible transitions on freeways ond divided highways, M N ! :
.S.c.,'_; 3 (Rigid or self-righting) Support con be used) self-rignting chevrons may be used to supplement ::!es-v'e;om; be prepared ond opplied according to the manufocturer's
3338 DRIVEABLE plastic druns but not fo reploce plastic drus. 7. The instollation and removal of chonnelizing devices shall not couse
Er'-:.. detrimental effects to the final pavement surfaces, including pavement
H '35 . | N surface discoloration or surfoce integrity. Driveable bases shall not be
133 1. Vertical Ponels (VP's) are normolly used fo channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
g8 traffic or divide opposing lanes of traffic. all application and removal procedures of fixed bases.
)‘§g § 8" to 12" 2. VP's moy be used in daytime or nighttime situations. - "
o= — They may be used at the edge of shoulder drop-offs and
ggg — other aregs such gs lone transitions where positive
€u*% daytime and nighttime delineation is required. The
§$5 o Engineer/Inspector shall refer to the Roadway Design
3808 - Vonual for additionol requirements on the use VP's
® g* § 240 s for arop-offs.
- ,,g ﬁ min. ngfe 7 3. VP's should be mounted back to back if used ot the edge Minimum Suggested Max imum
v5S ¢ " 4 36" of cuts adjacent to two-way two lane roadways, Stripes bostea| F Desirable Spacing of
§ Lol min. ore to be reflective orange ond reflective white and s%iea ormulal  Taper Lengths Channe | izing
gég 2 should olways slope downward toward the trovel lane. kil Devices
Be5 " 4" 4. VP's used on expressways and freeways or other high 10" 117 12° On o on o
2o speed roadways, moy have more than 270 square inches Offset|Of fset|Offset| Taper | Tangent
TET N gfI;etfo;:flecnve u;eo focmo.:::ffuc.'m +ob1e bos 30 52 150°| 165" | 180" 30" 60"
o . Self-righting supports ore ovailable with portable base. = W T T 0 T 0
35’§ See "Compliont Work Zone Troffic Control Devices List" | 35 |- 60 205’ 225" 245 35, 10
14 (CWZTCD) . 40 265']| 295'| 320'| 40 80’
§g: 6. Sheeting for the VP's shall be retroreflective Type A or 25 450 | 495' | 540" 45" 90"
oo Type B conforming to Departmental Material Specification 5 5507 - 507 -
£ ' ] ' e e o et vam T ot ol on e vertico 5 S5 Teos T eea 5 T v
o¥ . . . e the hei of reflective material on vertica 550" 5 B B 110°
Lo (Rigid or self-rignting) panel is 36 inches or greater, o panel stripe of L=WS 0, 0 n 660, n 0’
xo 6 inches shall be used. LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" | 720 60 120
PORTABLE 65 650'| 7T15'| 780" 65" 130"
— 1. LCDs are crashworthy, |ightweight, deformable devices that are highly visible, have good target value and 70 700°| 770" | 840" 70" 140"
can be connected together. They are not designed to contain or redirect a vehicle on impact. - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of a line of cones or drums. 75 750'| 825'| 900 75 150
3. LCDs shall be placed in gccordance to application and installgtion requirements specific to the device, and 80 800’ | 880°| 960 80" 160"

used only when shown on the CNZTCD Iist.

4. LCDs should not be used to provide positive protection for obstacles, pedestrians or workers.

LCDs shal | be supplemented with retroreflective delineation as required for temporary barriers

on BC(T) when placed roughly parallel to the travel lanes.

6. LCDs used os borricades ploced perpendiculor to troffic should have ot least one row of reflective
sheeting meeting the requirements for barricade rails as shown on BC(10), Place reflective sheeting
neor the top of the LCD along the full length of the device.

%% Toper lengths have been rounded off.
LeLength of Toper (FT.) W-=Width of Offset (FT.)
S*Posted Speed (MPH)

SUGGESTED MAXIMUM SPACING OF
CHANNEL IZING DEVICES AND

td

1. Opposing Troffic Lone Dividers (OTLD) are
delineation devices designed to convert a
normal one-way roadway section to two-way
operation. OTLD's are used on temporory

erations folders\maintenance contracts\ps&e\fy23 - 6413-27-001

120 CWe-4 centerlines. The upward and downward Qrrows MINIMUM DESIRABLE TAPER LENGTHS
fe—— on the sign's foce indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS -
7 Panels troffic on either side of the divider. The
ted base is secured to the pavement with an 1. Water bal losted systems used as barriers shall not be used solely to chonnelize rood users, but also to protect the
() bocm ebock adhesive or rubber weight to minimize movement work space pgr;gebgwcoprio?'ua;yal for Assessing Sofety Hordware (MASH) crashworthiness requirements based on
inpac roadway spee rrier application.
18" caused by o vehicle i + or wind gust. 2. Water ballosted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
1 2. The OTLD may be used in cambination with 42° or chonnelizing devices to improve doytime/nighttime visibility. They may also be supplemented with pavement markings. ® Traffic
cones or VPs. 3. Woter bollosted systems used as borriers shall be placed in accordance to application and installotion requirements Ds_;;_fa;y
Portable, specific to the device, and used only when shown on the CWZTCD Iist. i ivision
36" Fixed or 3. Spacing between the OTLD shall not exceed 500 4. Woter bol lasted systems used gs barriers should not be used for @ merging taper except in low speed (less than 45 MPH) A x2s Department of Tansportation | Sianara
Driveable Base feet. 42" cones or VPs placed between urban areas, When used on @ taper in a low speed urban areqa, the taper shall be delineated and the taper length
2 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 bal losted systems used as barriers have blunt ends exposed to traffic, they should be ottenuated
hd mounted 4. The OTLD shall be oronge with o block non- 0s per monufocturer recommendotions or flared to a point outside the cleor zone. BARRICADE AND CONSTRUCTION
& on drums. reflective legend. ?neegng fon; the OTLD shall c ANNE IZING DE ICES
P —] be retroreflective Type Bp or Type Cr conforming H
3 — / fo Departmental Material Specification DMS-8300, If used to channel ize pedestrions, longitudingl channelizing devices or water ballosted L v
- L 1 Y C ) unless noted otherwise, The legend shal | meet systems must have a continuous detectable bottom for users of long canes ond the top

the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.

BC(9) -21

6/20/2022

FILE: t:\lrdtropr\l_traffi

HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: bo-21.dgn o TxDOT_[ox: TxD0T [on:_ TxDOT_[ex: Tx00T]
S OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS e e s
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for the conversion

No warranty of any

Each roadway of a
divided highway shall be
barricaded in the same manner., RI1-2

TYPE 3 BARRICADES
1. Refer to the Compliont Work Zone Traffic Control Devices List (CWZTCD)

for details of the Type 3 Barricades ond a Iist of all materials CLOSED

used in the construction of Type 3 Barricades.
2. Type 3 Barricades shol! be used at eoch end of construction
projects closed to all traffic.
3. Barricades extending across a roadway should have stripes that slope e
27

downward in the direction toword which traffic must turn in detouring.
When both right and left turns are provided, the chevron striping may
slope downward in both directions from the center of the borricade.

620-6T

Plastic Drum

Iyp-cul

IS

PERSPECTIVE VIEW

w

Wnere no turns are provided ot a closed road, striping should slope - o
downward in both directions toward the center of roadway. 7, - -
4, Striping of rails, for the right side of the roodway, should slope i
downward to the left. For the left side of the roadway, striping
should slope downword to the right. ‘e .
o

5. Identification markings may be shown only on the back of the

These drums
ore not required

5. Drums must extend the length

Act”.

The use of this standord is governed by the "Texas Engineering Pract

DISCLAIMER:

barricade rails, The maximum height of letters and/or company 10gos -
used for identification shall be 1",

6. Borricades shall not be placed parallel to traffic unless on adequate PERSPECTIVE VIEW
clear zone is provided.

7. Worning lights shol | NOT be installed on barricades.

8. Where barricades requlre the use of uel;hts to keeo from turnino over.
the use of h dry, sond is r
sondbags will be ﬂea snu' to keep the sand from spilling and io
maintain o constant weight, Sond bags shall not be stacked in a manner
that covers ony portion of g borricade rails reflective sheeting.
Rock, concrete, iron, steel or other solid objects will NOT be
permitted. Sandbags should weigh a minimum of 35 Ibs and @ maximum of
50 Ibs. Sondbogs shall be made of o duroble material thot teors upon
vehicular impact, Rubber (such os tire inner tubes) shall not be used
for sondbags. Sandbags shal | only be placed along or upon the base
supports of the device ond sholl 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 Moterial Specification DMS-8300 unless
otherwise noted.

The three rails on Type 3 barricades
shal | be reflectorized oronge and
reflective white stripes on one side
focing one-woy traffic ond both sides
for two-way traffic.

Barricade striping should slont
downward in the direction of detour.

minimum of 10 feet behind Type 3 Barricodes.

Barricades shall NOT
be used as a@ sign support.

Roadway

I |

1. Signs should be mounted on independent supports at o 7 foot
mounting heignt in center of roadway. The signs should be @

_g| 2
H=B <H=E 2 5| 8
é 5| v
L ik m_, gf| §
i il il 4 e
53| o ©
8’ mox. length Type 3 Borricades E HIE
<3| 2

2. Advance signing shal | be as specified elsewhere in the plans.

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

PLAN VIEW
PLAN VIEW

on one-way roadway

Where positive redirectional
copability is provided, drums

may be omitted,

Plostic construction fencing

may be used with drums for

safety as required in the plans.
Vertical Ponels on flexible support
moy be substituted for drums when the
shoulder width is less thon 4 feet.
When the shoulder width is greoter
than 12 feet, steady-burn Iights
may be omitted if drums are used.

of the culvert widening.

LEGEND

Plostic drum

Plastic drum with steady burn light
or yellow warning ref lector

Blele

Steady burn warning light
or yellow warning ref lector

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

CULVERT WIDENING OR OTHER ISOLATED WORK WITHIN THE PROJECT LIMITS

Minimum

DY & & v ats
nominal y AP A AN A Reflective
: Sheet ing

6" Y g 7 inches.

TYPICAL STRIPING DETAIL FOR BARRICADE RAIL

4" min., 8’ mox.

20"
48"

20"
3

Vet
stifferer MV AV &V & & & & &
N Fiot rati

Stiffener moy be inside or outside of support, but no more than —_—
2 stiffeners snall be allowed on one barricade.

TYPICAL PANEL DETAIL
FOR SKID OR POST TYPE BARRICADES

10:32: 14 AM
FILE: t:\lrdtropr\l_traffi

6/20/2022

DATE:

Alternate
Alternate GD
Approx. Drums, vertical panels or 42" cones Approx. QD
L 50" l ot 50° maximum spacing l 50" J
M-n. 2 drums Min, 2 oruns
or 1 Type 3 or 1 Type 3
bo'r-oode lmrr-code
On one-way roads Des-rwle
downst: ary i i
or l:arri;e;"e m";"sbe s’°°'§g"°:’;?2"°" Channel izing devices parallel to traffic
omi tted here cleor zone. should be used when stockpile is
" within 30’ from trave!l lone.
<=
=
TRAFF[C CONTROL FOR MATERIAL STOCKPILES

Two-Piece cones

— CONES
IA' min. orange
2" min,
4" min. white
2" min,
4" min. orange
2" min,
min, white
42"
min,

One-Piece cones

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

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

Traffic cones and tubulor markers shall be predominantly orange, ond

meet the height and weight requirements shown above.

One-piece cones have the body and base of the cone molded in one consolidated
unit. Two-piece cones have a cone shaped body ond @ seporate rubber base,

or ballast, that is added to keep the device upright and in place.

Two-piece cones may have o handle or loop extending up to 8" above the minimum
height shown, in order to 0id in retrieving the device.

Cones or tubular morkers shall hove white or white and oronge reflective
bonds 0s shown obove. The reflective bonds sholl hove o smooth, sealed
outer surface ond meet the requirements of Departmental Material
Specification DMS-8300 Type A or Type B.

28" cones ond tubular markers ore generally suitable for short durotion 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 mgintain them in their proper upright position.

42" two-piece cones, vertical ponels or drums are suitable for all work zone
durations.

Cones or tubulor markers used on each project should be of the same size

and

2" mox.
3" min.
2" to 6"
3" min.
28"
min.

-1

Tubulor Morker

SHEET 10 OF 12
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The use of this standard

DISCLAIMER:
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WORK ZONE PAVEMENT MARKINGS

GENERAL

REMOVAL OF PAVEMENT MARKINGS

1. The Controctor shall be responsible for mointaining work zone ond
existing pavement markings, in accordance with the standard
specifications ond special provisions, on all roadways open to troffic
within the CSJ Iimits unless otherwise stoted in the plons.

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

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

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

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

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

7. All work zone povement markings shall be installed in accordonce
with Item 662, "Work Zone Pavement Morkings."

RAISED PAVEMENT MARKERS

1. Raised povement markers ore to be placed according to the patterns
on BC(12).

2. All roised pavement markers used for work zone morkings sholl meet
the requirements of Item 672, "RAISED PAVEMENT MARKERS" ond Departmental
Material Specificotion DMS-4200 or DMS-4300.

PREFABRICATED PAVEMENT MARKINGS

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

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

MAINTAINING WORK ZONE PAVEMENT MARKINGS

1. The Contractor will be responsible for maintaining work zone pavement
morkings 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 os required by Form 599.

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

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

1. Pavement morkings that are no longer opplicaoble, could create confusion
or direct g motorist toward or into the closed portion of the roadway
shall be removed or obliteroted before the roadway is opened to traffic.

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

3. Pavement markings shall be removed to the ful lest extent possible,
s0 0s not to leave a discernable marking. This shall be by any method
opproved Dy TxDOT Specification Item 677 for "Elimingting Existing
Pavement Markings and Markers”.

4, The removal of povement markings may require resurfacing or seal
coating portions of the roadway as described in ltem 677.

5. Subject to the approval of the Engineer, any method that proves to be
successful on o particulor type pavement may be used.

6. Blast cleaning may be used but will not be required unless specifically
shown in the plans.

b

Over-pointing of the markings SHALL NOT BE permitted.

*®

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

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

10.Black-out morking tope moy be used to cover conflicting existing
markings for periods less thon two weeks when approved by the Engineer.

Temporaory Flexible-Reflective
DEPARTMENTAL MATERIAL SPECIFICATIONS
Roodwoy Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
TRAFFIC BUTTONS DMS-4300
EPOXY AND ADHESIVES DMS-6100
TOP VIEW FRONT VIEW SIDE VIEW BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
= %%//%/// ///% I PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
TEMPORARY REMOVABLE, PREFABRICATED DMS-8241
PAVEMENT MARK[NGS
i TEMPORARY FLEXIBLE, REFLECTIVE
—— 4 Y — [ ROADWAY MARKER TABS DOMS-8242
Adhesive pad

Height of sheeting
is usual ly more thon
174" ond less than 1",

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

1. Temporary flexible-reflective roodwoy marker tabs used as quidemorks
shall meet the requirements of DMS-8242.

2. Tabs detailed on this sheet are to be inspected and accepted by the
Engineer or designoted representative. Sampling ond testing is not
normal Iy required, however at the option of the Engineer, either "A"
or "B" below moy be imposed to ossure quality before placement on the
roadway.

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

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

3. Small design vorionces may be noted between tab monufocturers.

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

RAISED PAVEMENT MARKERS USED AS GUIDEMARKS

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

2. A1l temporary construction raised pavement morkers provided on o
project shall be of the same manufacturer.

3. Adnesive for guidemarks shall be bituminous material hot applied or
butyl rubber pod for all surfaces, or thermoplostic for concrete
surfaces.

Guidemorks shal | be designated os:
YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).

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

60" = 37 Type 11-A-A  Type Y buttons
RAISED 1o -
Al R R R R AR
10 to 12 <:;| 10 to |2 Type 10-A-A MARKERS FTo o
i ooomooo ooouo NO-PASSING [
~ Z Booonopo ooouooo-fu ocoooobooodmo vt i T
— —— PAVEMENT - \
yrg N 4 to 12
|:"> Yellow P Yeltow |:"> Type 11-A-A /f Type ¥ buttons LINE MARK INGS. T =
Yel low
REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RA[SED PAVEMENT MARKERS - PATTERN A
Type 1-C, I-A or II-A-A Type W or Y buttons
RAISED
SOLID EDGE LINE PAVEVENT 0o o oo o o o0o“0o o0 o0 doo0
VARKERS,
1 < Type 10-A- A < LINES OR SINGLE " Sor 3
oouo oodoonooonooonocoon _ REFLECTORIZED | -
—_— —A — — odooonof NO-PASSING LINE e -
£ B Yellow Type ¥ w 7 Far Wnite or Yellow
4to8 buttons e to 8" Type 11-A-A T
REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B ype - Type W buttons
WIDE RAISED I 7
. Lto/o o oo o oo o/o o oo
Pattern A is the TXDOT Stondard, however Pattern B may be used if approved by the Engineer. PAVEMENT  1-2
Prefabricated markings may be g:msh'u?ea for reflec'cyx-zed pavement marki nqy i LINE MARKERS Fo o o o000 0000000
8"
(FOR LEFT TURN CHANNEL[ZING LINE REFLECTORIZED
CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHINKELIZING LINE VSED T0 PAVENENT _
DISCOURAGE LANE CHANGING. ) White
Type 1-C 30": 3" Type [-C or II-A-A 30"+/-3"
=
0000000OODOOODOOO0000000COONO0000000000000O0OD CENTER e boooao Q{fu \ouon
PAVEMENT . .
N < Type W buttons Type 1-C or 11-c-R <4 wiigrs  fe— 10¢ —e—— 30" ——| Type W or [BEINBEIN|
White LINE Y buttons
— _— oy = _<';| Type 1A oooon oooon oooon R
Type Y buttons
ouooouoc}‘uooouooouooouooouooouooouooouooou LANE 0"+ 1 ——]
e — o — o o —
——— G000000000060000000000000000p000000060000600 LINE NARKINGS. |‘"°"+_3°'~—‘|\/ White or Yellow
o> vellow Type I-A Type Y buttons BROKEN Type 1-C or 11-A-A
— wn;?e — — — ‘oogoo ‘ooooo ‘ooooo (when requ:red)
> E [ Type W buttons. Type 1-C or 11-C-R LINES
e —————————————— ©000000000000000000000000%000000Q000000000000 miso O O a o I a o o
REFLECTORIZED PAVEMENT MARKINGS RALSED PAVEVENT MARKERS Type 1-C AUXILIARY v o o o o o o o _/g a
Prefabricated markings moy be substituted for reflectorized pavement markings. 3 9’ Type [-C or II-C-R
OR
EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP 8"
LINE  eruconm [ - - + -
<';| <';| MARKINGS. 3’ 9
Type W buttons Type [-C I‘_'I‘—'l
—_— it A — — Conon \‘uouou uouocf/- gooog
ite <":| rype 11-A-A Type Y buttons <":l REMOVABLE MARK INGS 516" sy
333333?s{g_gs33333333333332/333333333333333333 NITH RAISED — —
= ES PAVEMENT MARKERS k100 30°
— — -— Vel lOW — I raised pavement morkers ore used R
Wnite 7 aooon aooon 7"'-“’"-‘ oomoa conon aooon 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 tope used for broken == —_—
Prefabricated markings may be substituted for reflectorized pavement markings. Islgr:e;z ﬁn‘;'s.zgn';?zfumi?\ 'e%(sier 200 & 1’
removal of raised povement markers Centerline only - not to be used on lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS ang tope. fne only N edae
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q> |::> pavement markings shall be from the approved
— — — oooon oooon ooooo ooon products Iist and meet the requirements of
) IS 4 . "
> White > Type W mens_/u AN Type 1-C Item 672 "RAISED PAVEMENT MARKERS. BC(12)-21
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DISCLAIMER:

END LEGEND
ROAD WORK gho:\nelizing ez===2Type 3 Barricade ® @ [Channelizing Devices
P levices
- . Truck Mounted
B 2329 5 24n (see note 2) A Cﬂjj Heavy Work Vehicle N |Attenuator (TMA)
S | (see note 20 A | I Trailer Mounted Portable Changedble
°§ 3 | . Flashing Arrow Board Message Sign (PCMS)
€§§, | 2;’?0;'28.. = | ROAIE)NV[I)ORK I - [sign <:| Troffic Flow
o
ggg S(:;Ogg;e na k“‘k;cna@r\elizlno —_— | O\ Flag ELO Flagger
o5 | 1 (sea nore 214 | 620-2 |
= - 48" X 24"
:§ 52 | e Nl (See note 2) A ! Minimum Suggested Moximum| .
.24 5|2 Desiraple Spocing of ™M | suggestea
L:g N N <4 H H || [estes|Formuia]  Taper Lengths [ chamnelizing | ¢ 3197 |Longitudina!
%58 cwzo-1D\ | HE ] o Flags. 2 0 | G Speed *% Devices Pl |Buffer Spoce|
327 (Flans® gl I S| Be See note 1) 9§ | * 100 |l o2 | ona [ ona |pistonce e
‘g§§ (;mq:-i B s @ G § éw§’o’ N < of tset|Offsetloffset| Taper | Tongent
ga® e¢ note | 5| | G| =86¢ Slg 5 | Y or | 30 2| 150°[ 1657 ] 180°| 30 60' | 120 90
£ M 3.8 §y |3 bt 58, 35 |- X5 [2057 2257 245 35 70" | 160 120
?gg | * 23RS ols |3 | 3| Zegs 1| B % [ze5 2057 320 0™ | so" | 2a0- 155°
'g"o | 4 |- & G| TSe_ . a5 450°| 495'| 540'| 45" 90" | 320" 195"
.?,si ¢ s 833 | 50 500'| 550°] 600°| 50’ | 100" | 400" 240"
8°§ - | «— NS | e 55 | | .ys [ 5507605 660 55~ [ 110 500" 295"
w83 H I o o - | 60 600'| 660°| 720'| 60° | 120" | 600 350"
=% e | @ | - - 65 650°| 115'] 780°| 65 | 130" | 700" 710
A o . . . . . . v
T § chonne!1zing s/g 4 “ | 70 700 [ 770 Teso | 70" [ "iao- | 800" 475’
2S£l Devices slg ‘ ) 5 nective || L5 750" 825'] 900 75 | 150°_| 900 540
22l (sec note 224 | . | o verriie || % conventional Roads oniy
0§~-_- § 3 2 (See Note 3)| %% Taper lengths have been rounded off.
§; 3 . L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
59 Channel izing | nls Work vehicles or ——| ©
28% devices may be 5|¢ | other equipment .§|
3§ omitted if the % § “Zfi’ig;loi‘?zn’"i o — ol
ork orea is a we i U
29 minimom of 30° | o @ as trucks, moveable 3l TYPICAL USAGE
. e ; e 4 | R
= traveled way.— | . 9 in in a
§b§ o Y a?fgc".}’uxeg’:g'e = separated from ol 7 7
13 H H e lanes of traffic by x-
5:3 Shadow Vehicle § D;?z,;:;ens"y C"'Ol;lﬂel ization ; § 5|
3 J devices at all times. 3
nng with TMA ond high a flashing, a L3 GENERAL NOTES
2% Y M 9 h a
c intensity rotating illati
£ Flosning, ° ¥ Sirobe. lightar ) € I'| 1~ Fiogs ottacned to signs wnere shown are REQUIRED.
%2 oscillating 9 (See notes 4 & 5) Shadow Venicle g - | 2. A1l troffic control devices illustrated are REQUIRED, except those
P or strobe Iights. | u L I with Tmeg‘;‘.’, | denoted with the triongle symbol may be omitted when stoted elsewhere
89 (See notes 4 & 5 | ron [psd in the plons, or for routine mointenonce work, when opproved by the
2 rotating, flashing, Engineer
na - scillating or .
g"'&' | - @ o gisébeul;ggig. I 3. Inactive work vehicles or other equipment should be parked near the
2R o é. | (See notes 4 & 5) X right-of-way |ine and not parked on the paved shoulder.
] - | - | | 4. A Shodow Venicie with o TMA should be used onytime it con be positioned
% 5|3 30 to 100 feet in advance of the area of crew exposure without adversely
3 | |y L | o | affecting the performonce or quality of the work. [f workers are no
g alo I © longer present but road or work conditions require the traffic control
o € 3 to remain in place, Type 3 Barricodes or other channelizing devices
b | 2y A — | b | may be substituted for the Shadow Vehicle and TMA.
o L | o 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
£ P4 g " " — | surface, next to those shown in order to protect wider work spaces.
§ P L%} . N | - 6. See TCP(5-1)for shoulder work on divided highways, expresswoys ond
8 Chonnelizing | u x 5 | = . o Froevays,
8 ?seeve'O:;e 2A - - 2 q - . S I'| 7. cw21-5 "SHOULDER WORK* signs moy be used in place of CH20-1D
S P 3 g | “ROAD WORK AHEAD" signs for shoulder work on conventional
2:1 I ‘ 0 ENDO & | - é‘ Channelizing * ol | roodvoys.
c| ROAD WORK 5lo Devices 0 2
F § | . 202 ®|G é..: (See note 2) A | Q : ‘é |
< S ° 48" x 24" b} 5o
) 3 @ G 3 (See note 2A o|d c|*® |
gl 3 3 w alu
° & I & b | ElS
E I S|= 2|8 |
g | a H | | 5 é | " Traffic
bl Chonnel izing | B \ 1 0‘69-’-5‘-"’"5
5 CW20-1D Devices L// - - ol 0 I Texas Department of Transportation s,;”,’,ﬂ;’;'d
3 48" x 48" (See note 2)A - | E
g | (Fags- , m
] See notes 1 & T)
o ) TRAFFIC CONTROL PLAN
55 ROAD WORK CONVENTIONAL ROAD
=
5 T E— SHOULDER WORK
o= G2
=7
48" X 24"
x? (See note 2) A %‘?0;“23_
8k TCP (1-1q) TCP (1-1b) ogs TCP (1-1c) Frags- TCP(1-1)-18
St See notes 1 & 7)) See notes 1 & 7) i topl-1-18.00n o oo S
-
S ©T00T__ Decerber 1985 | cowr [sect]  wom oA
a3 WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK_VEHICLES ON SHOULDER ———— B T
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Erap S-S X

T0
ONCOMING
TRAFFIC

R1-2aP
48" X 36"
(See note 8)

Channelizing devices
seporate work space

from troveled woy)z

100’
Approx.
Devices at
spacing

—100"
20

e

150"

Work Spoce

END |
ROAD WORK

G20-2
48" X 24"

—Shadow Vehicl
TMA ond high

Min.

50"
100"

Mox.
Devices at
spacing

20"

|

ONE LANE TWO-WAY

T0
ONCOMING
TRAFFIC

CONTROL WITH YIELD SIGNS

(Less than 2000 ADT

See note 7)

e with
intensity

rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

R1-2
2" x a2t xa

R1-2aP
48" X 36"
(See note 8)

CW3-2
48" X 48"

CW20-4D
48" X 48"

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

See note 1)

CW20-4D
48" X 48"

Cw3-4
48" X 48"
(See note 2)

CW20-1D
48" X 48"
(Flags-
See note 1)

cw20-7
48" X 4

CW16-2P
24" X 18"
(See note 2) A

Except in
emergencies,
flagger stations
shall be
illuminated
at night

o
9
°
&
o € ¥
Shadow Vehicle Qs
with TMA ond high L <
intensity rotating,
flashing, |
oscillatin
or strobe lights. -
(See notes 5 & 6) |
. cHz0-7
X 48"
L @
Except in Lo
emergencies, 5E R
ey prations | fl5:8 -
A 5208
i1 luminated hd %80 (See note 2) A
font 2833
| [ Shaky

]
Lox

Cw3-4
48" X 48"
(See note 2) A

See note 1)

TCP (1-2b)

ONE LANE TWO-WAY
CONTROL WITH FLAGGERS

LEGEND
lczzz2|Type 3 Barricade 8@ |Channelizing Devices

. Truck Mounted
T3 |Heavy Work Vehicle @ | attenuator (TMA)

Trailer Mounted Portable Changeable
Flashing Arrow Board Message Sign (PCMS)

o [sign <5 [rrortic Flow
0\ Flag D.O Flagger
Minimum Suggested Max imum| Minimum
Desirable Spocing of h Suggested |Stopping
or et reetlorract] Toper | Tangent | DisTence °
30 2| 1507 165"| 180" 30" 60" 120° 90 200’
35 |L= % 205'| 225" | 245° 35 70" 160" 120" 250"
740 | 265°] 295 320" 40° 80" 240" 155" 305"
45 4507 | 495'| 540 45" 90’ 320 195° 360"
50 500'| 550'| 600" 50" 100" 400" 240° 425
55 L=WsS 550°] 605'| 660’ 55 110 500" 295’ 495
60 600'| 660 720" 60" 120 600" 350° 570"
65 650'| 715°| 780" 65" 130" 700° 410° 645"
70 700°| 770" | 840" 70" 140’ 800" 475" 730"
75 750'] 825°| 900" 75° 150" 900" 540° 820"

% Conventional Roads Only
%% Taoper lengths have been rounded o
L=Length of Taper (FT) W=Width of ofiaeNFl’) S=Posted Speed(MPH)
TYPICAL USAGE
SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION | STATIONARY | TERM STATIONARY | STATIONARY

4 4

MOBILE

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

2. All traffic control devices illustrated ore REQUIRED, except those denoted with the
triongle symbol moy be omitted when stoted elsewhere in the plans, or for routine
maintenance work, when approved by the Engineer.

3. The CW3-4 “BE PREPARED TO STOP" sign moy be installed after the CW20-4D "ONE LANE
ROAD AHEAD" sign, but proper sign spacing shall be maintained.

4. Sign spacing may be increased or an additional CW20-1D "ROAD WORK AHEAD" sign may be
used if odvance worning ohead of the flagger or R1-2 "YIELD" sign is less thon 1500 feet.

5. A Shadow Vehicle with o TMA should be used anytime it con be positioned 30 to 100 feet
in advonce 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 Barricades or other channelizing devices
may be substituted for the Shadow Vehicle and TMA.

6. Additional Shadow Vehicles with TMAs may be positioned off the paved surface, next to
those shown in order to protect wider work spaces.

TCP_(1-20)

7. R1-2 "YIELD" sign troffic control may be used on projects with approaches that have
adequate sight distonce. For projects in urbon areas, work spaces should be no longer
than one half city block. In rural areas on roadways with less than 2000 ADT, work
spaces should be no longer than 400 feet.

8. R1-2 "YIELD" sign with R1-20P "TO ONCOMING TRAFFIC" ploque shall be placed on @ support
ot a 7 foot minimum mounting height.

TCP_(1-2b)

9. Flaggers should use two-way radios or other methods of communication to control traoffic.

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

11. If the work space is located near a horizontal or vertical curve, the buffer distances
should be increased in order to Q signt ai to the flagger
ond @ queue of stopped vehicles (see table above).

12. Chonnelizing devices on the center-line moy be omitted when @ pilot cor is leoding
traffic ond approved by the Engineer,

13. Flaggers should use 24" STOP/SLON paddies to control traffic. Flags should be
limited to emergency situations.

® Traffic
Operations
I Texas Department of Transportation s’i;“,’,ﬂ;’}'d

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP(1 2)-18

FiLe:  fcpl-2-18.dgn on: e ons [exs
©Tx00T__ December 1985 cont Jsect] s | wicamr
REVISIONS 6413[27] 001 | VARIOUS

ot soury [ sweer o

1-97 z-la 22 | VAL VERDE,ETC. | 19

15




i

No warranty of any

y for the conver

NGRTFRAT G1§SUbDR O SaMPIRs YU\ S tashddels i th2Bet cp2- |

Practice Act”.

ng

ineer

TxDOT assumes no responsibilit:

s standord is governed by the “"Texas Eng

The use of th
y TxDOT for any purpose whatsoever.

DISCLAIMER:
kind is made b

10:32:16 AM

6/20/2022

FILE: t:\Irdtropr\l_traffic operations folders\maintenance contracts\pske\Rf23nis 6¥apdpnd oty ofhad i faeidiscer

DATE:

(Flag
See note 1)

o
@
L
@
>
o
v
S
«
X
"

x for 50 mph or less

nearest traveled way.

Shou | der

Shou lder

30
Min,
Work Spoce

(See notes 4 & 5)

Shoul der

Shoul der

TCP

30"
i

50 mph

x for 50 mph
or less
"3x for over!

Cw20-1D
48" X 48"

(Flogs-
See note 1)

WORK SPACE NEAR SHOULDER

Conventional

D
48" X 48"

(
See note 1)

(See notes 4 & 5)

50 mph

x for 50 mph
or less
3x for over

48" X 24"
(See note 2) A

Shoul der
Shoul der

<
8%
va

30 | 100’

"Mi

Work Space

24"
te 2) A

1/3 L

x for 50 mph
or less
50 mph

™ 3x for over

I

Shoul der
Shoul der

CW20-1D
48" X 48"

ag
ote 1)

WORK SPACE ON SHOULDER

Conventional

Shoulder

See note 1)

x for 50 mph
or less
50 mph

3x for over

Work vehicles
or other equipment
necessary for the
work operation,

such as trucks,

moveable cranes,

etc., shall remain in
areas separated from
lanes of traffic by
chonnel izing devices

at all times,——— =~ =

(See notes 4 & 5}

Shou | der

G20-2
48" X 24"
(See note 2) A

100’
‘Approx. A

ﬂ
|

30
Min.
Work Space

Shoul der

END
[ROAD WORK]

620-2
48" X 24"
(See note 2) A

Shoulder

Ls
TTMin,

1/3 L |8
T

50 mph

3x for over

x for 50 mph
or less

CW20-1D
48" X 48"
(Flags-
See note 1)

WORK VEHICLES ON SHOULDER

Conventional

Roads

Right-of-way Line

Inactive -
N work vehicle
8| (See Note T)

LEGEND
lezZzz=2|Type 3 Barricade @@ |Chonnelizing Devices

. Truck Mounted
IS |Heavy Work venicie | @81 |afrenuotor. (ima)

Trai ler Mounted Portable Chongeable
Flashing Arrow Board Message Sign (PCMS)
2 [sion <o |rrorric Frov

O\ Flog ELQ Flogger

ng of
Posted| Formula Taper Lengths Channelizing ign Longt
ongitudingl
Speed % % Devices

Minimum Suggested Moximum| .. .

Desirable Spaci Suggested

Buffer Space|
B"

0 | 11° ] 12 | ono on o st
ffset/OffsetOffset| Toper | Tangent Distonce

30 2| 150°[ 165°] 180°| 30 60" | 120 90"
35 |- 45 [Z057 225 [ 2457 35 70" | 160 120"
20 265'| 295'| 320'| _40° 80" | 240 155

45 450 | 495'| 540’ 45’ 90’ 320° 195°

o
o

55 550'| 605| 660" 55’ 110" 500° 295
60 600" | 660'| 720" 60’ 120" 600" 350"
65 650 715'| 780°] 65’ 130° 700" 410°
70 700'| 770 | 840’ 70’ 140" 800" 475°
75 750°] 825'| 900" 75" 150" 900" 540’

500 | 550°| 600’ 50" 100" 400" 240

% Conventional Roads Only
%% Taper lengths have been rounded off.

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

TYPICAL USAGE

SHORT TERM INTERMED[ATE LONG TERM

SHORT
MOBILE DURATION STATIONARY | TERM STATIONARY STATIONARY

U4 A U4 4

GENERAL NOTES

T.
2.

Flogs ottached to signs where shown, are REQUIRED.

All troffic control devices illustrated ore REQUIRED, except those
denoted with the triongle symbol may be omitted when stated in the
plans, or for routine maintenance work, when approved by the Engineer.
Stockpiled material should be placed o minimum of 30 feet from
neorest traveled way.

Shadow Vehicle with TMA ond 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
performonce or quality of the work. If workers ore no longer present
but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be
substituted for the Shadow Vehicle and TMA.

Additional Shodow Vehicles with TMAs moy be positioned off the paved
surface, next to those shown in order to protect a wider work space.
See TCP(5-1) for shoulder work on divided highways, expressways and
freeways.

Inoctive work vehicles or other equipment should be parked neor the
right-of-way Iine and not parked on the paved shoulder.

CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D

“ROAD WORK AHEAD" signs for shoulder work on conventional roadways.

® Traffic
Operations
I Texas Department of Transportation s’i;“,’,ﬂ;’}'d

TRAFFIC CONTROL PLAN
CONVENTIONAL ROAD
SHOULDER WORK

TCP(2-1)-18

R fop- 118, dgn o oo o e

©Tx00T___ December 1985 cont Jsect] s | wicamr
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DISCLAIMER:

10:32:16 AM

6/20/2022

DATE:

—
LEGEND
Warning Sign Sequence lezzZz2|Type 3 Barricade @@ |[Chonnelizing Devices
in Opposite Direction
Truck Mounted
Some s Below IS |Heovy Work venicie | @R |atrenustor cima)
| %‘.3'; 48" Trailer Mounted Portable Chongeable
0 é G20-2 (See note 2)A Flashing Arrow Board Messaoge Sign (PCMS)
R1-2 | 8" x 247 o 2 [sion <4 [rroric Fiow
2" X 42" XA 48" X 48" Fl
hasaa—t onsorory (Flags- e L Q_|F logger
T0 Yield Line ,  See note 1) Minimum Suggested Moximum| oo
ONCOMING | | (See Note 2) A bosted| Formura|  1e2eTRLE Sbacing of 0imm | suggested [stopping
ormy aper Lengths Chonnel izing ing |Longitudinal| signt
TRAFFIC | & sp;“ * % Devices SD?‘:X:W Bur fer space Dierence
- 100 [ 110 [ 12° on a on o ance 8"
IR I < CW20-7 orrserotrsetiorrset| Taper | Tangent |°'S*
(See note 9) % 48" X 48 30 2| 150 [ 165 ] 180" 30’ 60" | 120 90° 200"
3|5 35 |- % 205'] 225'| 245'| 35 70" | 160" 120" 250"
Q@ 40 265'| 295'| 320" 40° 80" 240" 155° 305"
Qevices ot 20 ,ope,/ . che-zp END 25 2507 495'| 540°| 45 90" | 320 195 360
o 8.; 24" X 18" A ROAD WORK 50 500'] 550°] 600°| 50" | 100" | 400" 240° 425°
- 620~ 55 550'| 605 660" 55° 110" 500" 295 495°
—F Except in 20-2 L=Ws
emergenc?es. 48" x 24" 60 600" | 660 | 720 60’ 120" 600’ 350’ 570"
flagger stations 65 650 715'| 780’ 65’ 130" 700’ 410’ 645"
shal | be 0 0 g T 0 T T g
T1luminated 70 700°| 770’ | 840 70 140 800 475 730’
ot night 75 750°] 825°| 900" 75" 150 900" 540" 820
-3 % Conventional Roads Only
g Temporary ) %% Taper lengths have been rounded off.
v 24" Stop Line L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
£ (See Note 2) A .
g 100° Approx. TYPICAL USAGE
= Devices at
Shadow Vehicle with 20° spacing MOBILE SHORT SHORT TERM | [NTERMEDIATE LONG TERM
TMA and high intensity DURATION | STATIONARY | TERM STATIONARY | STATIONARY
rotating, flashing,
oscillating or strobe < v v
lights. (See notes 6 & 7) GENERAL NOTES
- - ° 1. Flogs attached to signs where shown, are REQUIRED.
) 3 g 2. Al troffic control devices illustroted ore REQUIRED, except those denoted with the triongle symbol
| al may be omitted when stated elsewhere in the plans, or for routine mgintenonce work, when approved
Y Shadow Vehicle eV by the Engineer.
. | R1-2 with TMA ond EI:; x 3. The CW3-4 "BE PREPARED TO STOP" sign moy be installed ofter the CW20-4 "ONE LANE
Devices at 20" £ 4 @ x a2t x a2t 'r:é?g'::iensmy g ROAD XXX FT" sign, but proper sign spacing shall be maintained.
spacing on the Toper ——————+9 = f,ash;ng' 4, Flaggers should use two-wdy radios or other methods of communication to control traffic.
ola T0 oscillating or 5. Length of work spoce should be based on the ability of flaggers to communicate.
\d (2 strobe |ignhts. 6. A Shadow Vehicle with o TMA should be used anytime it can be positioned 30 to 100 feet
P ONCOMING RI:ZuP " (See notes 6 & 7)— in advance of the area of crew exposure without adversely affecting the performance or quality of
Temporary —— TRAFFIC :'3 X 36 the work. 1f workers are no longer present but road or work conditions require the traffic control
Yield Line See note 9) to remain in ploce, Type 3 Borricades or other channelizing devices moy be substituted for the Shadow
(See Note 2) A Vehicle ond TMA.
W20-7 7. Additional Shadow Vehicles with TMAs moy be positioned off the poved surface, next to those shown
[]
Devices ot 8" X 48" in order to protect g wider work space.
20" spacing *
on the Taper L o H6-2p TCP (2-20)
—9] .. .
Except in L——J 24" x 18"A 8. The R1-2 "YIELD" sign troffic control may be used on projects with approaches that have adequate sight
emergencies, 'O distance. For projects in urban areas, work space should be no longer than one half city block.
flogger stations JL] In rural aregs, roadways with less than 2000 ADT, work space should be no longer than 400 feet.
?T?L:.rﬁﬁma | > 9. The R1-2aP "YIELD TO ONCOMING TRAFFIC" sign shall be ploced on o support ot a 7 foot minimum
= o 'singres | - PREPARED pount ing neignt.
I | J0 STOP, CW3-4 TCP (2-2b)
Temporary 48" X 48" 10.Channel izing devices on the center Iine may be omitted when o pilot car is leading traoffic and
| bl 24" Stop Line A - (See note 2) A approved by the Engineer.
(See Note 2) A 11.If the work space is located near a horizontal or vertical curve, the buffer distances should be
4 increased in order to maintain stopping sight distance to the flogger and o queue of stopped vehicles.
| ggzo; 28' (See table above).
0 G * 12.Floggers should use 24" STOP/SLOW poddles to control troffic. Flags should be |imited to
emergency situtations.
|
- Traffic
Operations
| I Texas Department of Transportation s’i;“,’,ﬂ;’;'d
CW20-1D
48" X 48" G20-2 - -
(Flags- 48" X 24" OTNREAFLFANE TonRWAY
See note 1)
See note 1) lC CON OL
TCP (2-2a) TCP (2-2b)
2-LANE ROADWAY WITHOUT PAVED SHOULDERS 2-LANE ROADWAY WITHOUT PAVED SHOULDERS TCP(2-2)-18
_ _ FiE ope 2 ihagn o R S
ONE LANE TWO-WAY ONE LANE TWO-WAY OIS T - PR BT
CONTROL WITH YIELD SIGNS CONTROL WITH FLAGGERS o Sir27] 00T | wiRIors
(Less than 2000 ADT - See Note 9) o 7 VAL VeRDE.ETC. | 21
e
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DISCLAIMER:

10:32:17 AM

6/20/2022

DATE:

LEGEND
lezzZz2|Type 3 Barricade @@ |Channelizing Devices

Truck
| | [TID |Heavy work venicie o

@R [ Yenuasor v
@ Trailer Mounted @ Portable Changeable
Flashing Arrow Board Message Sign (PCMS)
620-2 =i [Sign <:I Traffic Flow
v 48" X 24" N |Froo i

Cw20-1D
48" X 48"
(Flogs-

See note 1)

8“ X 48“
(Flags-
See note 1)

Do

32
N
°
o

Shoulder
<
&

Shoulder

END |
ROAD WORK|

G20-2
48" X 24"

F 1ogger

D.lfir‘\iw Suggested Maximum
sirable Spacing of Suggested
ostec| Formuia ropnr*l.;nqms cnannel izing SDSJ;‘{:W Longi tudinal
B ™ - 5 v ce:n yr Bu"efafoaca
10" 1" ‘ n o a

orfsetlortsetiorreer] Toper | Tongent [OF€TOnCe

- 30 2| 150 165" | 180’ 30° 60" 120" 90’
35 L'% 205°] 225" | 245" 35° 70’ 160" 120"

| | 40 265'| 295°| 320'| 40’ 80" 240" 155°

<
e
3
N

| | CW20-5TL
48" X 48"

CW16-3a0P
30" x 12"

X for 50 MPH or less
3X for over 50 MPH

- 45 450'] 495" | 540 45’ 90’ 320° 195°
50 500 | 550°| 600" 50" 100" 400 240
550’ | 605| 660" 55° 110" 500" 295
60 600" | 660'| 720" 60° 120" 600" 350"
65 650'| 715°| 780 65" 130° 700" 410"
70 700°| 770 | 840’ 70" 140° 800" 475"
75 750'] 825'| 900'] 75° 150° 900’ 540’
% Conventional Roads Only
%% Taper lengths have been rounded off.
L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed(MPH)
arer S :

100
Approx.A
X
o
w
-
.
=
w

Shadow vehicle with
TMA ond h

lniens-ty ro?ohng,
flashing,
oscillatin

or strobe lights. |
(See notes 3 & 4) |

1/2 L

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY | TERM STATIONARY STATIONARY

U4 v

1
Work Space

MOBILE

devices ot

20’ spacing

200" Approx

X

GENERAL NOTES

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

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

3. A Shadow Vehicle with a TMA should be used anytime it can be
positioned 30 to 100 feet in odvance of the area of crew eposure
without adversely offecting the performonce or quality of the work.

If workers ore no longer present but road or work conditions
require the troffic contral to remain in place, Type 3 Barricades or other
chonnelizing devices moy be substitutued for the Shadow Vehicle and TMA,

4. 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.

5. The downstreom toper is optional. When used, it should be 100 feet
approximately per lone, with chonnelizing devices spaced at 20 feet.

Pavement % gg!-:R“"
XX

Mcrklnos<\\|\
o
@ 24 x 24" L MPH
8 ) /
* Shadow Vehicle with

TMA and high intensity
| B3 rototing, flashing,

Work Space

CW13-1P

Py
1/3|L

Cw1-6aT
36" X 36"
oscillating or strobe
lights. (See notes 3 & 4)

1/2 L Min,

TCP_(2-50)

If this TCP is used for a left lone closure, CW20-5TL "LEFT LANE CLOSED"
SIO'IS shall be used ond chmnel-z-ng devices shall be ploced on the
CWI-4L center line to protect the work space from opposing troffic, with the

48" X 48 arrow board placed in the closed lane neor the end of the merging

+aper.

L
b

Pavement
Markings

Cw20-5TR

48" x 48 CW13-1P

— 24" x 24" TCP (2-5b)
Conflicting pavement markings shal | be removed for long-term projects.

CW16-3aP
~ 30" x 12"

hd

G620-2
48" X 24"

Traffic
Operations
CW20-5TR I Texas Department of Transportation s’i;“,’,ﬂ;’;'d

ool WV I

Shoul der
Shoul der

Shoulder

48" X 48"
[XXKFT ] cwre-sep TRAFFIC CONTROL PLAN

= Rt LONG TERM LANE CLOSURES
MULTILANE CONVENTIONAL RDS.

CW20-1D
48" X 48"
(Flags-
See note 1)

TCP (2-5q) TCP (2-5b) TCP(Z 5)_]8

FiE Top0 5 1. dgn [ Jon o

ONE LANE CLOSED TWO LANES CLOSED y (‘;Bfgssfr ©Tx00T__ December 1985 | cowr [sect] oo | wivemar

See note 1) 505 212 OO 6413[27] 001 | VARIOUS

To7 303 ot cowre [ sweer o,
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DISCLAIMER:

10:32:17 AM

6/20/2022

DATE:

LEGEND

czzz=2|Type 3 Borricade @@ [cnonnelizing Devices

ROAD WORK N Truck Mounted

; > [T |Heovy work venicie Attenuator (TMA)
Trai ler Mounted Portable Changeable

Flashing Arrow Board Message Sign (PCMS)

o~
i 2 [sign <a |irarric Fiow

END
ROAD WORK

G20-2
48" X 24"

Flag Flagger

Shoulder
&>
>

Shoul der

500° Min. _‘
Shoulder
in.

o

Shoulder

5 Du-r?lm Suggested Woximam
3 esiraple Spacing of B Suggested
2 Pso!':dcl Formula|  Taper Lengths Chonnel izing 5;'3"‘ Longitudinal
pe * % Devices " |8uffer Space|
o

0° | 1| 12 | Ono | _Ono
offset|of fsetlorfset| Toper | Tangent
G | G 30 2| 150°[ 165"| 180" 30° 60" 120° 90"
35 L= % 205'| 225" | 245’ 35’ 70’ 160’ 120’

40 265"| 295'| 320" 40° 80" 240" 155°
45 450" | 495" | 540° 45" 90" 320" 195"
50 500°| 550°| 600" 50° 100 400 240
55 L=WS 550'| 605'| 660’ 55" 110" 500" 295’
| 60 600" | 660°| 720° 60’ 120" 600" 350"

Shoulder
Shoulder
™ A
100"
Approx.
*

“TApprox.

Min,

500"

(See note

65 650"| 715'| 780" 65’ 130" 700" 410
70 700'| 770" | 840" 70’ 140" 800 475’
75 750 ] 825°| 900" 75' 150" 900" 540"
% Conventional Roads Only

%% Taper lengths have been rounded off.
é5§=7f;°*e= d | L=Length of Taper (FT) W=Width of Offset(FT) S:Posted Speed(MPH)

TYPICAL USAGE

Work Space

A
_\_ 100"
“TApprox.

Work Space

Pavement
Marking
(See note 5

Medion

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STAT[ONARY

\g 4 4
GENERAL NOTES

1. Flogs ottoched to signs where shown, ore REQUIRED.

2. All troffic control devices illustroted ore REQUIRED, except those
denoted with the triangle symbol may be omitted when stated elsewhere in

Marking the plans, or for routine maintenance work, when approved by the Engineer.

5 (See note 5) = Chonnelizing devices used to close lanes may be supplemented

B G 'Y 0 with the Chevron Alignment Sign ploced on every other chonnelizing

=¥ device. Chevrons may be attached to plastic drums as per BC Standards.

Channelizing devices used along the work space or along tangent sections

may be supplemented with vertical panels (VP) placed on everyother

channelizing device. If night time conditions moke it difficult to see ot
least two VPs, the VPs may be placed on each channelizing device.

5. The placement of pavement markings may be omitted on Intermediate-term
stationary work zones with the approval of the Engineer.

6. Shadow Vehicle with TMA and high intensity rotating, floshing,oscilloting
or strobe lights. Shadow Vehicle with TMA and high intensity rototing,
floshing, 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 areo of crew exposure without odversely affecting the performance
or quality of the work. If workers are no longer present but road or work

Cw25-1T A conditions require the traffic control to remain in place, Type 3

48" x 48 Barricades or other channelizing devices may be substituted for the

Shadow Vehicle ond TMA.

Additional Shadow Vehicles with TMAs may be positioned in each

10" Min, closed lane, on the shoulder or off the paved surface, next to those

shown in order to protect o wider work space.

= «© MOBILE

Work Space

(See_notes
6% T

(See notes 6 & 7)——| . o |

L NI B )
FRONTAGE RD.

Pavement

P
i

B

L 4
o

L]
B
IS

- EXIT G

Shoul der

FI L]

RAMP
CLOSED

R11-2bT
48" x 30"

T G

100’
Min.

EXIT
XX

MPH

Ccw13-2
48" X 60"A

b

1000"

FChannelizing
[] Devices gt
- 20’ spocing

L

for lane closure

B 1See TCP(2-50)
L]
Pavement -

. " Marking details if a lane N
' 30" x 12 (See notes 5)-

H Traffic
slos:n'e is rl\eeded Operations
wg;gh"?g gorg\u? ly I Texas Department of Transportation s’i;”,’,ﬂ;’;'d

E5-1
@ 48" X 42"
-
L]

1/3 L

§ required to enter
the reme: TRAFFIC CONTROL PLAN
LANE CLOSURES ON
DIVIDED HIGHWAYS

RAMP
CLOSED
AHEAD

for advance
warning signs
for lane closure

\See TCP (2-6a) ;
See TCP(2-6a)

for advance
warning signs
for lone closure

See note 1)

%gor;gg TCP (2'6) -1 8

tcp2-6-18. dan DN: ‘cx: ‘Dw: ‘cx:

TCP (2-6a) TCP (2-6b) TCP (2-6¢)

December 1985 cont Jsect] s | wicamr

REVISIONS 6413[27| 001 | VARIOUS

ONE LANE CLOSURE LANE CLOSURE NEAR EXIT RAMPS LANE CLOSURE NEAR ENTRANCE RAMPS

98
X ot soury [ sweer o
18

22 | VAL VERDE,ETC. | 23
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GENERAL NOTES FOR ALL ELECTRICAL WORK

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

»

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

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

Provide the following test equipment as required by the Engineer to confirm compliance with
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been proper |y
calibrated within the last year. Provide calibration certification to the Engineer upon
request. Operate test equipment during inspection gs requested by the Engineer.

5

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

o

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

CONDUIT
A. MATERIALS

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

Provide galvonized steel RMC for all exposed conduits, unless otherwise shown on the plans.
Proper |y bond all metal conduits.

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

A

AWG
#1
%2
#4
#6
#8

3 CONDUCTORS
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"
8" x 8" x 4"

5 CONDUCTORS
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"
8" x 8" x 4"

7 CONDUCTORS
16" x 16" x 4"
12" x 12" x 4"
10" x 10" x 4"
10" x 10" x 4"
8" x 8" x 4"

Junction boxes with an internal volume of less than 100 cu. in. and supported by
entering raceways must have threaded entries or hubs identified for the intended
purpose and supported by connection of two or more rigid metal conduits. Secure
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all
conduit entries ore on the same side. Mechanically secure all junction boxes with
an internal volume greater than 100 cu. inches.

Provide hot dipped galvanized cast iron or sand cast aluminum outlet boxes for
junction boxes containing only 10 AWG or 12 ANG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC.

Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT)
unless specifically reaquired by the plon sheets. When EMT is called for, provide
junction boxes made from galvanized steel sheeting, listed ond approved for outdoor
use, unless atherwise noted on the plans. Size all galvanized steel junction boxes
in accordonce with the NEC. Provide junction boxes for IMC conduit systems that meet
the same requirements for junction boxes used with RMC systems.

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

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

When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
conductors according to Item 622 "Duct Cable." At the Contractor’s request and with approval by
the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
the HDPE conduit to PVC (or RMC elbow when required) at the bore pit. Provide conduit of the size
and schedule gs shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or goalvanized steel RMC elbows as called for at all ground boxes ond
foundations.

Use two-hole straps when supporting 2 in, ond larger conduits. On electrical service poles,
properly sized stainless steel or hot dipped galvanized one-hole stondoff strops ore allowed on
the service riser conduit.

CONSTRUCTION METHODS

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

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

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

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

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

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

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

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

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

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

Instal | o bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
or equipment grounding conductor. Ensure all bonding jumpers are the same size as the equipment
grounding conductor. Bonding of conduit used as a casing under roadways for duct cable is not

required, if the duct extends the full length through the casing.
® Traffic
At all electrical services, install o 6 AWG solid copper grounding electrode conductor. Operations
N Division
. I Texas Department of Transportation Standard

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

Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
the Engineer. Seal conduit immediately ofter completion of conductor finstallation ond pul |
tests. Do not use duct tape as a permanent conduit sealant. Do not use silicone caulk as a
conduit sealont.

ELECTRICAL DETAILS
CONDUITS & NOTES

File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material
as ol lowed under Item 445 "Galvanizing." Do not paint non-golvanized material with @ zinc rich

ED(I)7I4

paint as an alternative for materials required to be galvonized. FILE: edl-14.dgn ons [exs
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N Strut Type
(mount ing shoe) Stainieds steel ~—Conorete
. or hot dipped g
l=—=¢ Girder | | € Girder —! ggégge galvanized : E
| Expansion Anchors | Conduit Conduit Strop \%. Stainless
| % ;/:-_v_'egided fods A i L+ Concrete steel expansion
| r/ e er\ | ! Structure anchor. Anchor
A depth 1" min.
: Hot-dipped ' . Conduit A e
Rioia Netal I levon?g:a %——Stainless steel 172" mox.
191d, : expansion anchor: Conduit Mountin
. conauit (uo) fI malleabie for conduit 2" Chonnel (B 1iney
™| x . ‘ ‘ conduit strap 17, n ! y
"|@  Conduit o up to 14" use Kindorf, Unistrut
N - . orf, Unistru
| Clamp See "HANGER a" @ia. anchor. or equal) (Hot dip
ASSEMBLY DETAIL" For conduits 1 '," galvanized)
e ! to 2" use %" dia.
anchor.  Anchor
Conduit Mounting depth 1" min.,
Ui 1 oy
Cchanne | 1 Ve" mox.
CONDUIT MOUNTING OPTIONS
Attachment to concrete surfaces
See ED(1)B.2
| "SPAN" 6"
Min Min‘
Varies
Wing Wall i
CONDUIT HANGING DETAIL 'ng Wo E);r:g?::;on

3nis eaMaRadpTd OtA OINeG | Faditdseer

Bridge Deck
.
- Ve
CONDUIT MOUNTING CHANNEL
“SPAN" W x HT e
less thon 2° 1 %" x 1 %" | 12 ca. Nefr2 1"
. i in.
o en 5 - 5 %" Dia.
2'-0" to 2' -6 1%" x 1 % 12 Ga. Expansion
) o~ 5 7. Anchor
>2'-6" 10 3"-0" |1 %" x 2 Ye 12 Ga. Hex Nut, Split Lock
amels with round or Short Storred mole ) Washer & Fiot Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
patterns are allowed, if the load carrying 1 Hex Nut
capacity is not reduced by more than 15%.
7'y Threaded Coupler Nut
EXPANSION ANCHOR NOTES FOR BRIDGE DECK ATTACHMENT
Hex Nut
1. Use torque controlled mechanical expansion anchors that are approved for
Rigid Metal use in cracked concrete by the International Code Council, Evaluation
Conduit (RMC) Service (ICC-ES). The chosen anchor product shall have o designated
ICC-ES Evaluation Report number, and its approval stotus shall be
%" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
Threaded Anchors.
Rod . . .
Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchorss
Mount ing Wosher & Square or do not use exponsion anchors that are not included in the ICC-ES approval
Channe | Oversized Cut Washer list; ond do not use expansion anchors that are only approved for use in
\ uncracked concrete.
E 77777 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
o =] manufactured with carbon steel expansion wedges are not allowed. Anchor
§ bodies can be either zinc-plated carbon steel or stainless steel, For
= application in marine environment, both the anchor body and expansion . Traffic
\ ********* wedge sholl be stainless steel. Operations
L Conduit I Texas Department of Transportation Standard
= Mount ing xr Hex Nut, Spli+ Lock 4. Install anchors as shown on the plans and in occordance with the anchor
e Channe | We:helk" H F? ; W gger manufacturer’s published installation instructions. Arraonge o field
© ot Wo demonstration test to evaluate the procedures ond tools. The test shall

be witnessed ond opproved by the Engineer prior to furnishing onchors on
the structure.

ELECTRICAL DETAILS
CONDUIT SUPPORTS

5. Prior to hole drilling, use rebar locator to ensure clearing of existing
deck strands or reinforcement. Install anchors to ensure a minimum effective
embedment depth, (Nef), as shown. Increase (Nef)as needed to ensure sufficient
thread length for proper torqueing and tightening of anchors.

HANGER ASSEMBLY DETAIL

6. Use anchors of minimum 1600 Lbs tensile capacity (minimum of steel, concrete ED (2) - I 4

breakout, ond concrete pullout strengths gs determined by AC1 318 Appendix D) [Fit&: ed2-14. dgn on:TxDOT_[ck: TxDOT [ow: TxDOT_Jex: Tx0OT]

ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT ot the required minimum embedment depth (Nef). No lateral loads shall be ©Tx00T_October 2014 cont [sect] oo oy

[
introduced after conduit installation. REVISIONS 6413[27] 001 | VARIOUS
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

>€ed3-14.dgn
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1. Provide Type XHHW insuloted conductors in accordonce with Departmental Material 12. Pravide ond install q seporate stronded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. conductors with
conductors os listed on the Material Producers List (MPL) on the Depaortment web site Unless shown elsewhere, size the EGC to be the same size as the largest hot Y I+ adnesi Heat Hot mel+ “c clamp
under "Roadwoy 11luminotion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contoined in the conduit. Ensure oll EGCs O o fapadnesive Shrink adhesive type connector
conductors in conformance with the NEC. Identify grounded (nmeutral) conductors with are bonded together ot every accessible location. For traffic signal ape. Tape *o Tube tape
white insulation. Identify grounding conductors (ground wires) with green insulation installations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end \
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. |°f 'UD'I“Q_ by
except green, white, or gray. Keep color scheme consistent throughout the wiring /8" to Va
system. Identify conductors 6 American Wire Gauge (AWG) and smaller by continuous C. TEMPORARY WIRING
color jacket. ldentify electrical conductors 4 ANG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tape, mark at 1. Install temporary conductors and electrical equipment in accordance with
least 6 in. of the conductor’'s insulation with half laps of tape. the NEC article "Temporary Installations” and Department standard sheets.
2. Provide a solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice machines, ice storage bins [ncreasg
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors at grade. GFCI may be any one of the insulation
with o UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord and plug set, receptacle, or circuit breoker type. diometer with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory applied sealant for temporary wiring odhesive tape.
where opproved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" M post end of
identify the conductors of each branch circuit by attaching o non-metallic tag 4, Enclose conductor splices within a Iisted enclosure or ground box, or ensure arT tubing by
around both gircuit conductors gt each accessible location. Provide tags with the splices are more thon 10 ft. above grade vertically ond more than 5 ft. overlop Vs to Vu"
two straps, large enough to indicate circuit number, letter, or other horizontally from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in oreas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4, Use |isted compression or screw type pressure connectors, terminagl blocks, or conformance with the NEC. .
split bolt connectors for splicing as specified in DMS 11040. Use hot melt Compression Type
adnesive tape to fill the gap ond seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in g timely manner ond in conformance with
materials, breokawdy disconnects, splice covers, and fuse holders ore the NEC.
subsidiaory to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flat, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, Seal between Heat
perform conductor pull test. If a conductor cannot be freely pulled, make any 1. Provide ond install o grounding electrode at electrical services. Provide onductors with Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods dccording to DMS 11040 and the plons. Larger diameter or longer :.of "‘°” dﬁe!s' . Hot mel+t Tube
insulation resistance tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +o e"'eTa 2 to v adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in ex?e&d DS* end tape Split bolt
. specific locations including electrical service, see individual plan sheets. b D.g"’ b
2. Leave 2 ft. minimum, 3 ft. moximum length for each conductor up to the splice in of, tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Vs" to '/
boxes when pul led through with no splice. Leave 1 ft, minimum, 1.5 ft. maximum B. CONSTRUCTION METHODS
length of conductor ot enclosures, weatherheods ond pole bases. 1. Furnish auxiliary ground rods for.ligmnino protection and insfgll in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, @s called for in the plans. For ground rods installed
enclosures and uge on{y listed compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is
terminal blocks, or split bolt connectors. Insulate splices with heavy wall rega-ly accessible for msDec?-oq or repairs. For qn:ouncl rods :n§follea in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade. Increase
atertight lice. er lap conductor insulation with heat shrink tubing a . . . . L ©
minimm of ;Din.cepog¥ both Sides of the splice. Where heat shrink #ubigq 2. Do not place ground rods in the same drilled hole os o timber pole. ggge:%;’w?%’ insulation
may not shrink sufficiently to provide a watertight seal around the individual L R hot melt adnesive diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted port number is ot the upper end of Tope 10 brotect hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. he:$ shr?'r:k oo 2 Min 2% i adhesive tope.
the individual conductors and the heat shrink tubing. Ensure the tape extends R R sharp edges . n, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap ond 4. Remove all non-conductive coatings such as concrete splatter from the rod P edg over|ap over lap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. .}”—b -pé; I}".\(_
i i i t repl . B ()
been burned, or overheated, s considered defective ond must be reploced 5. Route all conductors as short and straight as possible for connection to
4. Size and install gel-filled insulating splice covers according to lightning protection ground rods. When a bend is required, ensure o minimum
monufacturer’s specifications when used in ploce of heat shrink tubing. radius bend of four inches for these conductors. SPLICE OPTION 2
5. Wire nuts with factory applied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in on upright position to prevent the conductors with metal conduit, provide and install o grounding type bushing
accumulation of water. aond properly sized bonding jumper on each end of the metal conduit.

6. Support conductors in illumination poles with o J-hook ot the top of the pole. 7. Written authorization is required before installing o ground rod in o
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jacketing material without

nicking the individual stronds of the conductor. Conductors with nicked individual

conductor stronds or removed strands will be considered domoged. Snap- 10ck,

. . See through
8. Replace conductors and cables that are damaged beyond repair or that fail an molded cover
insulation resistaonce test at no additional cost to the department.

molded claomp »

Traffic
Operations
I Texas Department of Transportation s’i;ﬁﬂ;’;'d

9. Do not repair damaged conductors with duct tape, electrical tape, or wire nuts.
Use only opproved splicing methods.

Listed Screw Type
with gel-filled
insulating splice

Set Screw/Lug

. . for making
10. D 't t It the duc t del I 2l I th H
Gonnector s rated for mul+ipie conductors. Do nof exceed mhe pressure commector’'s  oonnections cover ELECTRICAL DETAILS

listing for maximum number ond size of conductors allowed.

CONDUCTORS
ED(3)-14

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

FILE: t:\Irdtropr\i_traffi

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dan oN: TxDOT \cx: Txnm\nw: TXDOT \cx: TX00T!

around the conductor to ensure waterproof connection. Only one conductor may enter SPLICE OPTION 3 ©TxD0T  October 2014 cont_[sect] Jo8 | HIGHHAY

a single opening in a boot. Provide waterproof boots with the correct number of REVISIONS 6413)27] 001 | VARIOUS

openings. Leave unused openings factory sealed., Use prequalified breakaway connectors L isfed Screw Type . e [ seervo

as shown on the MPL. X
22 | VAL VERDE,ETC. | 26




No warranty of any

TxDOT assumes no responsibility for the conversion

NGHT FRAT G1§SUbDR O SaMIIRs YU\ S 1o ddels \ th AFeedd - 1 4. don

Practice Act”.

ng

ineer

governed by the "Texas Eng
y TxDOT for any purpose whatsoever.

The use of this standord is

DISCLAIMER:
kind is made b

10:32:24 AM

6/20/2022

DATE:

No. 3
s . No. 3 B
Reinforcing Rginforcing Ground 10 GROUND BOXES

steel St box ﬁ
stee
—___ 7 e Closs & i \ ‘1yp) A. MATERIALS
“igupy|m — — —————=— - R
10 ttyp v | Sonerete Aeron, R 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
! | equire Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
A ! 107, A Grounding Depth of box Item 624 "Ground Boxes. "
I (typ), bushing for . .
L ! RMC. Bell end 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as listed on
SsSr--—-Z[1-0D -z I1I= fitting for 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
: + PVC (4) FiIl (3) aond Electrical Supplies,” Item 624.
I : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box
] ! 1 Conduit or 2?’;‘““‘" 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
(‘*2.. . duct cable
. 12 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cap all conduits prior to placing aggregate
? and setting ground box. Provide Grade 3 or 4 coarse aggregate as shown on Table 2 of
Item 302 "Aggregates for Surface Treatments." Ensure aggregate bed is in place ond ot
PLAN VIEW SECTION A - A least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent, Ensure the depth

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

“

Uniformly space ends of conduits within the ground box. Position ends of conduits so

3nis eaMaRadpTd OtA OINeG | Faditdseer

that ground box walls do not interfere with the installation of grounding bushings 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space
conduits so grounding bushings ond bell end fittings con eosily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the
interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.
(4) Install a grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests, Permanently seal the ends of all conduits with duct seal, expandable
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealont.
conduits terminating in a ground box. Do not use silicone caulk as a sealant.
T. When a ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.
8. When o type B or D ground box is stacked to meet volume requirements, it is allowable
t0 cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.
GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has a metal cover, bond the cover to the
equipment grounding conductor with a 3 ft. long stranded bonding jumper the same size
as the grounding conductor. The bonding jumper is subsidiory to vorious bid items.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
3 10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 11 of the contract, the Engineer moy direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.
B 12 X 23 X 22
c 16 X 29 X 11 11. Bond metal ground box covers to the grounding conductor with a tank ground type lug.
D 16 X 29 X 22
E 12 X 23 X 17
Hole for /2" L
GROUND BOX COVER DIMENSIONS polt with " — Trare
for heod I — Operations
DIMENSIONS  (INCHES) M 7exas Department of Transportation | gieien
TYPE J K P AV — T
H 1 J K L M N P I
A, B&E |23 23 |13 132197 5V | 1% 2
: 7 Yol13%e | 0 h ; 3/“ For cover Iogo ‘ ELECTRICAL DETAILS
c&bD 30 Vol 30 Ya| 1T Vo | 1T Ve | 13Ya| 6 Vs 1 % 2 ond lobel ing
Seeous 11070 GROUND BOXES
PLAN VIEW END SIDE
GROUND BOX COVER FILE: edd-14. dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
©7Tx00T_October 2014 cont Jsect] s | wicamr
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ELECTRICAL SERVICES NOTES

1.P ide terials. Ei installati d terial I ith the licabl
Frovig e Tl o nstollotion dig foterions corely wiin e eolicople | SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

Association (NEMA) stondords. Ensure material is Underwriters Loborotories (UL) |isted.

¥ N ¥ H H 5 . i i i i o 1.Field drill flonge-mounted remote operator handle if needed, to
Provide and install electrical service conduits, conductors, disconnects, contactors, 1.Provide threaded hub for all conduit entries into the top of enclosure. mare rond 1o 1o omram e n ot The o et Pesds e
circuit bregker panels, and branch c!rcu!? breakers as shown on the Electr?cal Service 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards
Dota chort in the D'.mf‘.ffo"‘;fy ";D"'cof"’?.“ Dﬁ:’ works 0’;'5“;9 in materiol, eo“'”’;‘?“" ond for Type D ond T services that do mot use on enclosure mounted 2.When the utility company provides a transformer larger than 50 KVA,
or installation is justificotion for rejec '°"“. ere monufacturers provide worranties photocel | or lighting contactor. Provide GS enclosures in occordance with verify that the available fault current is less than the circuit
ond guarontees os o customory trode proctice, furnish these to the State. DMS 11080, 11082, 11083, ond 11084, brecker’s ampere interrupting copacity (AIC) rating ond provide

>€ed5-14. dgn

documentation from the electric utility provider to the Engineer.

2.Provide electrical services in accordance with Electrical Details standard sheets,
I_:_)eparfmemal Material Spec-f:conon (DMS[ 11080 "Electrical Services__“DMS 11081 3‘zﬁgvé"?n°(',$§c‘,?£néi"3,x?ﬂ°93§°iTégﬁ,s ﬂgg:, (??‘)mg?c:?ggg'esaggrlrggif é&’: ©
Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint stainless steel PHOTOELECTRIC CONTROL
"E:ec:rgca: gervfces-;yge E'; ([P»g?“”os:i ;r;lecgggcgélSe;vice?-;ype'r, "_DM% ;rlmoas ) 1.Provide photocell as listed on the MPL. Move, adjust, or shield the
(Electrical Services-Pedestal ¢ gnd ltem 628 'Electrical Services® of ihe 4.Provide pedestal service (PS) enclosures in accordonce with ED(9) and vide pl as i 3 Move, adjust, !
Standard Speg-f-caf-ons. Prgv-oe electrical service types A, .c, and D,_as listed DMS 11080 and 11085. Do not provide GS pedestal services. If GS is shown photocell from stray or ambient night time I1ignht to ensure proper
on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descriptive code, provide on AL enclosure. operation. Mount photocel | facing north when practical. Mount top

Illumination and Electrical Supplies,” Item 628, Provide other service types as
detailed on the plans.

of pole photocells gs shown on Top Mounted Photocel | Detail.

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

4.Coordingte with the Engineer agnd the utility Drov-aer for meier-ng ond ccmolionce

Orc SAMIIRs TEEE\ & Hashdaels L th;

3Nis eaMARadpTd OtA OINeG | Faditdseer

with utility requirements. Primary line extensions, connection charges, me
charges, and other charges by the utility company to provide power to the Tocation * ELECTRICAL SERVICE DATA
are paid for in occordance with Item 628. Get approval for the costs associoted - -
with these charges prior to enqoging the utility company to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Pane Iba/ Branch Branch Branch KVA
with the utility provider to determine costs and requirements, ond coordinate the Service Sheet Electrical Service Description Conduit|Conductors | Switch | Ckt. Bkr. |Contractor | Loadcenter Circuit Ckt. Bkr. |Circuit Load
work as opproved. 1D Number %%Size | No./Size | Amps | Pole/Amps Amps Amp Rating 10 Pole/Amps | Amps
5.The enclosure manufacturer will provide Master Lock Type 2 with brass tumblers SB 183 289 ELC SRV TY A 240/480 100 (SS)AL (E)SF (U) 2" 3/%2 100 2P/100 100 N/A Lighting NB 2P/40 26 28.1
keyed #2195 for all custom electrical enclosures. Installing confrocfor is to Lighting SB 2P/40 25
provide Moster Lock #2195 Type 2 with braoss tumblers for "off the shelf" Under| 1P/20 15
enclosures. Master Lock #2195 keys ond locks become property of the State. erposs
Unless o?hgrwise approved, do not energize electrical service equipment until
locks are installed. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(0) 1V 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
6.Enclosures with external disconnects that de-enmergize all equipment inside the 30 Lumingires 2pP/20 9
enclosure do not need @ dead front trim. Protect incoming |ine terminotions from CcCTv 1P/20 3
incidental contoct as required by the NEC.
7.Wnen galvanized is spec-fued for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS (N)SP (0) 1 V" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
stainless steel may be used. F loshing Beacon 2 1P/20 4
L Provi irt nd electricol nts rated for 75°C. Provide r lack, % Example only, not for construction. All new electrical services must have
B e i I O hectrical components rated for 197C: frovide red, block. electrical service data chart specific to fhat service as shown in the plans. Stondard 3-prong
Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jacket. photocel |
ldentify electrical conductors sized 4 AWG and larger by continuous color %% Verify service conduit size with utility. Size moy chonge due to utility meter r tac| AT
jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. eceptacle Conduit mounting
with half lops of colored tape, when identifying conductors. Enmsure each service and photocel | channel (Unistrut,
entrance COndlilC‘fOf exits ??rouqh a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead ore to be or equal)
12 inches minimum, 18 inches moximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped d
alvanized,
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/XXX XXX (XX) XX (X) XX (X) gos, iron,
including the riser or the elbow below ground are subsidiory to the electrical - T T T or sand cost
service. For an underground util -fy feed, all service conduit and conductors after Schematic Type e G'I Mount Photocel |
the elbow, including service conduit and conductors for the utility pole riser Yy g"-""""‘:: outlet 6" +o 8" meosured
f r.
when furnished by the Contractor, will be paid for separately. Service Voltage V / V 0X Wi covel from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . the pole or 18
Y, in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Vo' RM to 20 feet obove
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicotes moin lug only/ Gonauit, bend finished grade
conduit for branch circuit entry to enclosure is the some size os that shown Typically Type T I % Vo or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits - f° ;Ix_'_ov: e /2 by Engineer, and
o minimum of 6 inches underground and them couple to the type ond schedule of (SS) = Safety Switch Ahead of ° ¢learonce as al lowed by
the conduit shown on the loyout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company.
grounding bushing on the RMC where it terminates in the service enclosure. (NS) = No safety Switch Ahead of cell and pole.
ter-Check with Utilit
11.Use of Iiquidtight flexible metal conduit (LFMC) is allowed between the meter ond Meter -Check with UTility |
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in GS= Galvanized steel ("off the shelf") Suppor t
length., Strop LFMC within 1 foot of each end. LFMC less thon 12 inches in length S$S= Stainless steel (Custom Enclosure) See MPL
need not be strapped. Each end of LFMC must have g grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
termingted with o grounding fitting. The LFMC must contain a grounded (neutral) _ TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all installed conductors, with ot least six inches of free conductor . '9 _
movement demonstrated to the satisfaction of the Engineer. (E)= Inside Service/Enclosure Install conauit strap maximum 3 feet
Mounted from box. 5 foot moximum spacing
12.Ensure all moun?-nq hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (L)= Luminaire mounted
(N)=  None/No Photocell or
13.For oll electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosureamonufocfurers will prepore ond submit o schematic drowing unique to each —_— Operations
service. Before sh-pmem to the job site, place the opplucable laminated schematic Service Support Type N Division
drawings and the laminated plan sheet showing fhe electrical service data chart GC= Granite concrete b ITexas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket, The insfolllng contractor 0C= Other conmcrete
will copy and laminate the actual project plon sheets detailing all equipment ond TP= Timber pole
braonch circuits supplied by that service. Th; lamingted plan ihee?s are to be placed SP- Steel pgle
in the service enclosure's document pocket. Reduce 11 in. x 17 in. plan sheets to
8 2 in. x 11 in. before laminoting. If the installation differs from the plan SF= Steel frome R ELECTR ICAL DETA[LS
sheets, the installing contractor is to redline plon sheets before laminating. oT= :_ole by oﬂ:e:s or paid
or separately
14.Wnen providing on "Off The Snelf" Type D or Type T service, provide lomingted pian EX= Existing pole SERVICE NOTES & DATA
sheets detailing equipment and branch c-rcu-'s supplied by that service. Reduce TS= Service on traffic
11 in, x 17 in. plan sheets to 8 /2 in. x 11 in before lcm-ncn-ng. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of plaocing in PS= Pedestal Service
enclosure that has no door pocket. — ED(S5)-14
N P . N 0= OQverhead Service Feed
15.Do not install conduit in the back wall of g service enclosure where it would from Utility FILEs ed5-14.dgn on: TXDOT_[oks TDOT [ows TxDOT_[os Tx0OT
penetrate the equipment mounting ponel inside the enclosure. Provide grounding U= Underground Service Feed ©TxD0T_October 2014 cont [secr]  ws | HIGHWAY
bushings on all metal conduits, ond terminate bonding jumpers to grounding bus. from Utility _I REVISIONS 6413/27] 001 | VARIOUS

Grounding bushings are not required when the end of the metal conduit is fitted

with @ conduit sealing hub or threaded boss, such as @ meter base hub. o1sT COUNTY \ SHEET NO.

FILE: t:\Irdtropr\i_traffi
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Red insulation or
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cc;lor code 6" Ienq;n
S, B B of Line 1 or Line 120 | 240
gg?o;nzgég?éenlg;gfn conductors’ insulation
of Line 1 or Line 2 with red tope where F—1—1
conductors’ insulation cong:o#gr g)‘M -7 ~
with red tape where —""] weatherhead. N
conductor estfhe/ / M m
weagtherhead. White insulation or / \
Vi |V2 color code 6" length | \
White insulation or i of neutral conductors’ |
color code 6" length —= O} - insulation with white ‘\ , @
of neutral conductors’ L | - tape where conductor . M 0,
\2 |v2 insulation with white — — exits the weafhernem.x\
tape where conductor ~4--
r + | @ exits the weathernhead. -1~ |
) oo -1 1 — — —
Two Photocel |l viewing i @ | o r
L | windows not shown but \ | ® — T~ . ‘
i required when photocel | o Q, ‘ 1 ‘ .oncl-ng
is listed os enclosure N @@ Jjumper
P mounted. Windows not B R @ c-l----- | @ |
oo @ required when photocel | [ | | | e ||
| is listed as pole top - —> N
! ) mounted. | @ | | | \ \
- T I
oo -0 pi\
<1 | - ® | ! | \ 0T 0 \
7 I
r | L@ . \ G0 \
| QLK | | | s —
-y R
_____ T | |
% \ O\@ v [ C, \ ] o |
\ ! ®
| = o-]-+------ \ \ Lo ‘ o N L oo
| P I Grounding
E | | l l Elecn—oael l
4 - — v
\ r o o \ .
@ o @ @ | ‘ Typical Typical
| i | & o | 120 Volt 120 / 240 Volt
i A | | Bronch Circuit Branch Circuit
i Do _not bond o~ D — == -
‘ i Mt 1@ — 0 ‘ N ¢ = N
|= = i el
W = SCHEMATIC TYPE T
NG Typical Typical Typical
L ll 4 e 120 Volt 240 Volt 120 / 240 Volt 120/240 VOLTS - THREE WIRE
. M . N Branch Circuit Lumingire Branch Circuit
Grounding Typical Branch Grounding Typical Branch Branch Circuit Galvanized steel-"Buy Off The Shelf"
Electrode Circuits Electrode Circuit only. When required install photocel |
top of the pole or on Iumingire only,
no lighting contractor will be installed.
SCHEMATIC TYPE D - CUSTOM
SCHEMATIC TYPE A SCHEMATIC TYPE C 1207240 VOLTS THREE WIRE
THREE WIRE THREE WIRE
SCHEMATIC LEGEND
1 | Safety Switch (when required)
2 Meter (when required-verify with electric
utility provider)
3 | Service Assembly Enclosure
4 |Main Disconnect Breaker (See Electrical
Service Data)
5 |Circuit Breaker, 15 Amp (Control Circuit)
6 | Auxiliary Enclosure
7 | Control Station ("H-0-A" Switch) - Tratic
Photo Electric Control (enclosure- Operations
WIRING LEGEND 8 [ mounted shown) I Texas Department of Transportation s’i;”,’,ﬂ;’;'d
Power Wiring 9 | Lighting Contactor
PPy 10 | Power Distribution Terminal Blocks
- — — — | Control Wiring
11 | Neutrol Bus ELECTRICAL DETAILS
—N— [ Neutral Conductor Branch Circuit Breaker
'2 [ (see Electrical Service Data) SERV l CE ENCLOSURE
Equipment grounding conductor-always A
—c— 1 13 | Separate Circuit Bregker Panelboard
required
< T4 [Loog center AND NOTES
15 | Ground Bus

ED(6)-14

FILE: ed6-14.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
©7Tx00T_October 2014 cont Jsect] s | wicamr
REVISIoNS 6413[27| 001 | VARIOUS
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SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF)

PGedT-14.dgn

white taope where 2 - places
conductor exits TYP.
weatherhead.

conductor’s
insulation with
red tape where
conductor exits
the weatherhead.

anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with
3'/a in. to 3' in. of the exposed anchor bolt projecting above finished foundation. Provide
and install leveling nuts for all anchor bolts.

Wnite insulction 2" 1o 6" 20' measured from Top of % 2 TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" 4" (typ.) grade. Circumtances weatherhead radius
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neutral —_— moy require the 1o be 2" to 67,
steel or stainless steel channel strut, 1'% in. or 1 % in, wide by 1 in, up to 3 % in. conductor’s electrical service 4" typical NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel ond hardware to vertical insulation with support to be taller D§'°W the top :
members as approved. Do not stack chonnel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, of pole. All rough
with zinc-rich paint before installing. conductor exits check with utility edges shall
weatherhead. before installing. White insulotion be ground
2.Provide poles for overhead service with on eyebolt or similor fitting for attachment of the Red insulation or color code 6" smooth
service drop to the pole in conformonce with the electric utility provider’'s specifications. or color code 6" Point of of neutral
. . . . . . . i at tachment conductor’s rain hol
3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor c':nfmeog Line 1 of service drop insulation with 2;'q°|3‘e
bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. +o be below
weatherhead.
Conduit support

spocing, 3'mox Red insulation

4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
Iisted mechanical connectors rated for embedment in concrete. See Inset B. length, 12° min. and 5' in between length of Line 1
18" "\o;( ' —Service unless otherwise or Line 2
S.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all Enclosure CO!'?C‘ for by the conductor’s
conduits entering the service from underground. Inset A utility. insulation with 24" Diameter
red tape where drill shoft
6.Use closs C concrete for foundations. Ensure reinforcing steel is Grode 60 with 3" of Service conductor exits o
unobstructed concrete cover. /Channel Enclosure the weatherhead. . w '/a
bracket or Conductor slack Conduit
7.Drill ond tap steel poles and frames for ' in. X 13 UNC tank ground fitting. For steel pole service other arrangement length, 12" min.,
supports, provide and instal |l tank ground fitting 4 in. to 6 in. below electrical service enclosure. approved by 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode the Engineer. Inset A 0= 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible (Kindorf, Meter - =
from the enclosure to the tank ground fitting., For steel frome service supports, provide and install unistrut,

tank ground fitting on steel frame post. Install service grounding electrode conductor in g non-metallic B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding equal. )
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for
more information. Size service entrance conduit and branch circuit conduit as shown in the plans., For
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC
elbow, and then connect the schedule type and size of conduit shown in the plons. Provide ond install Class "C*"

Inset B

grounding bushings where RMC terminates in the enclosure. Grounding bushings ore not required when RMC concrete
s fitted into a sealing hub or threaded boSs. B 24" dia. X 60" BASE PLATE DETAIL
+—— 24 Dio. x 60" foundation 4-#5

8.1f Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to depth foundation reinforcing bars

Qo tapped hole. 4-85 reinforcing and #2 spiral at 6" e

bars and ®#2 spiral pitch (typ.) 4 Ve "

9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove al | non- (typ.) at 6" pitch Yo e

conductive material at contact points. Terminate bonding jumpers with listed devices. Install

minimum size 6 AWG stranded copper bonding jumpers. Moke up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Va"

wrench tight.

SERVICE SUPPORT TYPE SP (O) - OVERHEAD SERVICE BOTTOM OF POLE

10, Avoid contact of the service drop and service entrance conductors with the metal pole to
prevent abraosion of the insulated conductors.

SERVICE SUPPORT TYPE SF & SP

Drill, top, and thread

3nis eaaRadpTd oA OINeG | Fadidscer
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11.Shop drawings are not required for service support structure unless specifically stated 2" X 13 UNC. Install
elsewhere or directed by the Engineer, tank ground fitting,
1 connect electrical
Varies service grounding g vdob
lectrod: ductor.
72" . S Nore 7 oTor conerete i e
concrete i i
above ° pad (class C Joint materiol
grade Center of meter concrete and
MaX. socket 60" typical 6" X 6" ®6
above grade. wire mesh) ——
(Verify with utility)
FRONT VIEW
Threaded INSET A INSET B Ii)':'g:s::ognxl/gr;:s,
> boss . wide as required
Varies Service to occommodate
RMC l~—— Steel post o - Safety - Enclosure equipment
Channel Strut = switen a|8 TOP VIEW
H ] (when o
1| s O riirea gt
Number of‘sf,—u«ys SERVICE Inset A < A = SERVICE SUPPORT TY SF (0) & SF (W)
as needed to METER v 9|
:z?;:zfmoum ENCLOSUREI:. s" Traffic
» o -
*|5 3/4" dia. Operations
Inset A 3 2 I Texas Department of Transportation ;i;‘;’,ﬂ;’;'d
o
Inset B [k
a 8
| 1nset A s < ELECTR[CAL DETA[LS
J e 1o SERVICE SUPPORT
24" gia. x 48" . -
foundclncf)ion)-: ;4' gig.' X 26;509‘”“ 4 TYPES SF & SP
4-=5 reinforcin oundation 4-
bors__am:: 2 epiral reinforcing bars Lok ED(7)-14
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH c(l?gp‘)z 22'2(3'9”@1 Fie: ed-14, dgn on:_TxDOT_[ck: TxDOT [ow:_TxD0T_[ox: Tx00T)
FRONT VIEW WITH SAFETY SWITCH HOOKED ANCHOR DETAIL (©Tx00T October 2014 cour [seer]  we | wiowar
REVISIONS 6413[27| 001 | VARIOUS
SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE ois counry [ sveer o,
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TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of
) . . . neutral conductor’s
2. Include an equipment grounding conductor in all conduits throughout insulation with white
the electrical system. Bond all exposed metal parts to the grounding tape where conductor
conductor. exits weatherhead.

3. Provide roadway luminaires, when required, in occordance with the
material ond construction sections of Item 610, "Roadway IIlumination
Assemb|ies, " except for performonce testing of luminaires. Test
installed roadway lumingires for proper operation as a part of the %
associated traffic signal system test.

Red insulation or
color code 6" length
of Line 1 or Line 2
conductor’s insulation
with red tope where

HEWHD

N . Service conductor exits the
4, If internally illuminoted street name signs are opproved for use, Entrance o weatherhead. Conductor
ground the fixture to the pole with @ 12 AWG green XHHW conductor. ﬂ Line slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or HH
6 AWG stranded copper conductors. Use listed mechanical connectors 1207240 Volt
rated for embedment in concrete. See TXDOT standard TS-FD for further - 3 Wire

details.

6. Drill ond top signal poles for '/2 in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the
pottom of the enclosure for the service grounding electrode conductor.
Connect the electrical service grounding electrode conductor to the tank
ground fitting. Ensure electrical service grounding electrode conductor
is as short ond straight as possible from the enclosure to the tonk
ground fitting. See Inset A detail for further information. Size service
entrance conduit and bronch circuit conduit as shown in the plons.

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

3nis eaaRadpTd oA OINeG | Fadidscer

each enclosure. Install properly sized stainless steel washers on each bolt Drill, top ond threod
in the enclosure. Band or drill and tap properly sized stand-off straps to — /2" X 13 UNC. Install
signal pole for attaching conduit. Gl Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulation resistance tests on all illumingtion ond service grounding
power conductors as required in Item 620 "Electrical Conductors” ond ED(3). electrode conductor
To prevent electronics domage, do not conduct insulation resistance tests Service See Note 6
on traffic signal cables after termination. Enclosure
. See Note 7 See layout
9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
to the signal installation. signal pole
type
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub [nset A
or threaded boss such as meter hub. Install @ grounding bushing on all metal See TS-CF standard
condui ts not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with @ bonding jumper. Seal all conduits foundation details,
entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A number of required
seal conduit ends. Bushing conduits, and grounding
or Bell ¥ requirements (see side Ground
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roddway is 24".
E,
1{fn
i
SRR See Note 11 Ground box
i) (see side view) S
O ! 7 . 4
17113 © T
4 Conduits (See See TS-FD standard
layout sheet sheet for foundation
for details) and conduit details ———
SIGNAL POLE WITH SERVICE
Type T electrical service mounted
on signal pole shown as an example.
See electrical details, IOyout Sheets, SIGNAL CONTROLLER SIGNAL POLE
ond electrical service data chart for
additional details. FRONT VIEW

® Traffic
Operations
I Texas Department of Transportation s’i;‘;’,ﬂ;’}'d

IR
IS
/'\Q,

ELECTRICAL DETAILS

Sonavit ong orounding. TYPICAL TRAFFIC SIGNAL
SIGNAL CONTROLLER requirements. See layout

SIDE VIEW ?zzz:?or'\grogzo‘gg gg:iﬁonol SYSTEM DETA l LS
ED(8)-14

conduits that are required.

FILE: t:\lrdtropr\l_traffi

FILE: ed8-14.dan on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
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PEDESTAL SERVICE NOTES r-—.‘

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS)11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" ond Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers |ist (MPL) on the Deportment’s web site under —_——
"Roadway [Iluminagtion ond Electrical Supplies,” Item 628. Ensure all mounting

hardware and installation details of services meet utility company specifications.

Contact the local utility company for approval of pedestal details prior to

installing the electrical pedestal service. Submit any changes required by the

utility company prior to manufacturing the pedestal enclosure. ,’

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

o

48" min.

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

O—_
Gl\\
@

}iﬁ @\: T
=l e >
F o
\

4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement T

[— Eaqui nt Mount ing
for Concrete. Tuoa < S

I Il Studs (as required)

™ I R O)

|| ——Equipment Mounting
! e Studs (as required)

5. Install Y, in. X 2% in. minimum length concrete single expansion type anchors for
mounting pedestal enclosure to foundation. Anchor location to motch mounting holes in
each corner of enclosure. Secure each of the four cornmers of the pedestal enclosure to
the anchors in the foundation with a!/z in. galvanized or stainless steel machine thread
bolt, a properly sized locknut and a flat washer.

6"
min.

ﬁ\®

See anchor

'1:r H“ﬁ" Bell End Fittings
! or Grounding

3nis eaMaRadpTd OtA OINeG | Faditdseer

6. Finish top of concrete foundotion in a neat ond workmonlike monner. If level ing washers bolt detial
ore used, ensure no more thon '/ in. gop ot ony cornmer. Do not exceed o moximum dip or Bushings
rise in the foundation of g in. per foot. When properly installed, ensure the top of
the service enclosure is level front to back aond side to side within !/ in. Repair
rocking or movement of the service enclosure ot no additional cost to the department.
7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services.
8., Ensure all elbows in the foundation are sized as per utility provider’'s conduit requirements
for underground conduit aond feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIT _ ”
rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where A // — "\ LOAD SIDE CONDUIT L |
extension congui#s are metal, grounding bushings must be installed with o bonding jumper - || - LOAD SIDE CONDUITl | ” | | LINE SIDE CONDUIT
proper |y terminoted. Size ond number O )
of conduits |
determined by X
plan details
FRONT VIEW
SIDE VIEW
TYPE C shown, TYPE A similar except that TYPE A shall have
individual circuit breakers (CB) mounted on on equipment mounting
panel. CB Handles shall protrude through hinged deadfront trim.
e |
min.
Hex Nut
Lock Washer
R I Flat Washer
~ .
Leveling Washers
v LEGEND
1 |Meter Socket, (when required)
2 | Meter Socket Window, (when required)
3 | Equipment Mounting Panel
4 |Photo Electric Control Window, (When required)
| ’ - ) . 5 |Hinged Deadfront Trim
I Reinforcing 6 |Lood Side Conduit Trim
Iy . 7 |Line Side Conduit Area - T
> ! LINE | =~ 8 |Utility Access Door, with hondle j Operations
& o ~ 9 | Pedestal Door I Texas Department of Transportation s’i;”,’,ﬂ;’;'d
| LOADCI).OAD | 10 | Hinged Meter Access
S " 11 | Control Station (H-O-A Switch)
4
_I_ 12 | Main Disconnect ELECTRICAL DETAILS
- - — 1 Branch Circuit Breakers
3 | Braneh Cirouit Breg —— [ELECTRICAL SERVICE SUPPORT
14 | Copper Clad Ground Rod - 5/8" X 10

PEDESTAL SERVICE TYPE PS
ED(9)-14

SECTION A-A ANCHOR BOLT DETAIL FILE: edd-14.dgn on: TXDOT_[oks TxDOT Jow: TxDOT _[cks TxDOT
©7Tx00T_October 2014 cont Jsect] s | wicamr
REVISIONS 6413[27| 001 | VARIOUS

ot soury [ st o
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TIMBER POLE (TP)SERVICE SUPPORT NOTES GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

Ensure electrical service support structures bid as type Granite

1. Ensure electrical service support is o class Concrete (GC) or Other Concrete (OC) meet the following requirements. - Service
5 treated timber pole as per Item 627 "Treated 'ng requi N Enclosure
Timber Poles." Embed timber pole to depth ?%:‘;erwafgzw
¢ H i
required in Item 627. 1. Provide GC and OC poles that meet the requirements of DMS 11080 a
"Electrical Services."
2. Conduit ond electrical conductors attached °
;?":’;‘fl fée‘l?’:"'g?'s:'e_'\;‘l’é:epg?;ea32°r\‘.;";'°§;?g°‘-‘“° 2. Provide prestressed concrete poles suitable for direct embedment into P
- 1 r ithout ial foundations. 2
for directly but ore subsidiory to the electrial he ground without special foundations @ 58 Detail A
service. 3. Verify poles are marked as required on DMS 11080. Location of marking - ESsS
should be approximately 4’ above final grade. Use the two-point pickup z x| L
3. Insfoll.pole-?op moumeg Dnofogell (T on locations when handling pole in horizontal position, and one-point 3 g 971': xtend Yo" PVC
north side ?f pole, or in service enl':losure pickup location for use in raising the pole to a vertical position. 6" below grade
(E) gs required. See Electrical Service Data These marks are small but conspicuous.
chort in plan set.
4. Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater. round Rod
4. Gain pole as required to provide flat surface o ! ot P v e 9 %" x 8
for each channel. Gain timber pole to % in. 5. Ensure all installation details of services are in accordance with utility 2" to 4
mox. depth ond 1 % in. mox. height. Gain company specifications. below grade
pole in o neat and workmonlike manner. — ¢
5 . N . 6. Install g one point rack or eye bolt bracket & inches to 12 inches below & ; ‘ s
« Mount meter and service equipment on stainless +the weatherhead as an overhead service drop anchoring point for the = O P
steel or galvonized channel (Unistrut, Kindorf, electric utility. € ] PVC, or other
or equal). Provide clhonnel sized 1 in. to 3% in. a ] . RMC conduit type
moximum depth, and 1/ in. to 1% in. MOX i mum 7. Furnish and install galvanized or stainless steel channel strut 1 ', in. < 16" to 10 Qs shown on
width, File smooth the cut ends of galvanized or 1% in. wide by 1 in. up to 3 % in. deep (Unistrut, Kindorf, B-line i ] layout
channel ond paint with zinc rich paint before or equal). Attoch chonnel strut with stoinless steel concrete onchors (mox. RMC el | f .
installing on pole, Secure each chonnel section 1" depth), sauare U-bolts or back to back channel strut with long bolts, Underoround / Bushing
to timber pole with fwo galvanized or S5 lag or other secure mounting os opproved by the Engineer. Ensure bolts are e O Min. 24" Concrete  or Bell
polts, /o in. minimum diameter by 17 in. golvanized in accordonce with ASTM A153. Do not stack channel struts. dio. hole Pole End Fitting

per utility

minimum length. Use o galvonized or SS flaot 5
requirements

washer on each log bolt. Do not stock chonnel. 8. Backfill the holes thoroughly by tamping in 6 in. Iifts. After tomping to
grade, place additional backfill material in @ 6 inch high cone around the
pole to allow for settling. Use material equal in composition ond density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

6. Wnen excess length must be trimmed from poles,
trim from the top end only.

CONCRETE SERVICE SUPPORT

underground (U)

White Insulation or
color code 6" length
neutral conductor’s
insulagtion with 6" to 12"
white tape where
conductor exits

1

2" t0 6" (4" typ.)
(As required or allowed
by utility company)

©

Class 5 pole, height as required

@ Service drop from utility company

3nis eaaRadpTd oA OINeG | Fadidscer
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DATE:

Point of
(attached below weatherhead) Qi;ocnﬁem fne weatherhead.
to be below Red insulotion or 25' measured from grade.
(3 service conauit (RMC)and service weatherhead color code 6" length Circumstances may require the
of Line 1 or Line 2 electrical service support
entrance conductors - One Red, conductor’s insulation o be toller than the 25°
One Blaock, One White (See Electrical with red tape where shown, check with utilit
Service Data) conductor exits before installin Y
the weothernead. AMC 9
@ Safety switch (when required) ?ggg‘;ﬁ'oqulg?'; Service
3 oy
i 18" mox. | Enclosure
@ Meter (when required) 8" max }/
(® service enclosure /@ Safety Suitch bole morking Side View Top View
= (when| requ-red)—— b / opprox. 4°
@ 6 AWG bare‘grlounq-ng electrode Pole brand Ul ||, obove ground
conductor in'/z in. PVC to must be O line. DETAIL A
ground rod - extend '/ in. PVC 5' or less r
6 in. underground. above grade See Note 7. Before installing channel
o +hat has been cut, file shorp edges ond
(® % in. x 8 ft. Copper clod = See Detail A paint with zinc-rich paint. Ensure
‘ ground rod - drive ground rod P/@ N / there is no paint splatter on the pole.
to a depth of 2 in. to 4 in. 8 Extend 1/2"
below grade. PVC 6"
Bushing below grade
(® RMC some size as branch circuit g;dae"
conduit, Fitting Bushing . Traffic
See pole-top mounted photocel | E';,‘,B?,!:,;ng Operations
detail on ED(5). °n ) oIS I Texas Department of Transportation Standard
When required by the serving e 3 5E ég&h‘.i}.’ : N :/c +h
e d +yp. g or other
utility provide bare 6 AWG Y Sf:é@ 3 RMC condui t type ELECTRICAL DETAILS
copper conductor. Run wire 0600 : Qs shown on
from pole top to butt wrap " to ‘?" —Couple to S 52\"‘; o 6" t010] layout SERVICE SUPPORT
or copper butt plaote. Protect ypica Circuj? - b N
conductor with non-conductive Conduit Min. 24" - [«—— Ground Rod TYPES GC’ oc’ & TP
material to a height 1 d;q‘ fole %" x 8
of 8 ft. above finished Upper end of ground 3 2" to 4"
grade. rod to be 2" to 4" Concrete Pole below grade ED ‘ I 0) = I 4
below finished grade il £d10-14. dan on:_TxDOT_[ck: TxDOT [ow:_TxD0T_[ox: Tx00T)
When required by utility, cut (©TxD0T_Qctober 2014 cont [secr]  ws | HIGHWAY
Top of pole ot on angle o SERVICE SUPPORT TYPE TP (0) CONCRETE SERVICE SUPPORT enilzT] ot | VAR
enhance roin run off, Overhead (0) oist cauny [ sweer o,
22 | VAL VERDE,ETC. | 33
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ROADWAY TLLUMINATION ASSEMBLY NOTES

d1-20. d

1. Details apply to roadwoy lighting installotions bid or referenced under Item 610, "Roadwoy Il lumination Assemblies." ii. Install bolts ond 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete ond proper pole baose. Install flot washers, lock washers and nuts snug tight according to Item 447,
construction. Where maonufacturers provide warranties or guarantees as a customary trade practice, furnish to the State "Structural Bolting."
such warranties or guarantees.

iii.Tighten each nut to 150 ft-Ib. using o torque wrench.

2. The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions., Install or remove
poles and luminaires located near overhead electrical lines using established industry and utility safety practices and c. Level ond Plumb
in accordance with laws governing such work. Consult with the appropriate utility company prior to beginning such work.

i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5

3. Provide new and unused materials. Ensure that all materials ond installagtions comply with the applicable articles of degrees.
the National Electrical Code (NEC),TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA),0ond are |isted by Underwriters Laboratories (UL) or o Nationally Recognized Testing Lob (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations,” and TxDOT
Canadian Standard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to standard sheet RID(2).

UL. Foulty fabrication or poor workmanship in ony material, equipment, or installation is justification for rejection.
10. Provide and instal |l underpass luminaires in accordance with Item 610, DMS-11010, ond TxDOT stondord sheet

4, Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.
and as shown on the Material Producers List (MPL) for Roadwoy [llumination and Electrical Supplies.

11. Mount luminaires on arms level as shown by the luminaire level indicator.

5. Fabricate steel roadway illumination poles in accordance with Roadway Illumination Poles (RIP) stondards and Item 610.

Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.

a. Alternate designs to RIP standards or the use of aluminum to fabricate poles will require the submission of shop . .
drawings electronically. For instructions on submitting shop drawings electronically see "Guide to Electronic Wiring Diagram Notes:
Shop Drawing Submittal” on the TxDOT web site.

Use 1/2 in.-13 UNC threoded, copper or tin-plated copper,
pole bonding connector, sized appropriately for conductors,
bonded to T-base, or use ground lug in handhole as
available.

b. Limitations on use of the RIP staondard: The RIP stondord details were developed for installotions in locations @
where the 3-second gust basic moximum wind speed is 110 mph, and where the elevation of the base of the pole is
less thon (i.e. not more than) 25’ obove the elevation of the surrounding terrain, in accordonce with the "AASHTO
Standord Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals,” 6th Edition

(2013) of the AASHTO Design Specifications. For poles to be installed in regions where the maximum basic wind speed s re-qualified two-pole breakaway connectors for all
exceeds 110 mph or to be mounted more than 25’ above the surrounding terrain, provide poles meeting the fol lowing @ lljuiiﬁo?rg po:el instal Izﬁons For Ifmino'-res fed by a
requirements: ;

circuit with g neutral conductor, use double pole
breakaway connectors with the neutral side unfused and

i. Submittals. Following the electronic shop drawing submittal process (see Guide to Electronic Shop Drawing marked white.

Submittal on the TxDOT web site), submit to the Engineer for approval fabrication drawings and calculations

for the poles, sealed by o Texas |icensed professional engineer (P.E.). @ Split Bolt or other connector
ii. Luminoire Structural Support Requirements. Provide light poles, orms, ond onchor bolt assemblies with a 25
yeor design life to safely resist dead loads, ice loads and the required basic wind speeds at the location of - - . .
installation in occordaonce with the 6th edition (2013) of the AASHTO Design Specifications. For transformer Decorative LED nghf ng Notes:
base poles, include traonsformer bose and connecting hardware in calculations ond shop drawing submittals.
Structurally test all tronsformer bases to resist the theoretical plastic moment copacity of the pole. Submit 1. LED Drivers in Remote Outdoor enclosures (for drivers
certification of the plastic moment load test and FHWA breackaway requirement test of the model of base being that do not include an enclosure as part of a factory
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and logo on shop assembly):

drawings. Include on manufacturer’s shop drawings the ASTM designations for all moterials to be used.
a. Provide NEMA 3R outdoor enclosure or as approved.

3nis eaaRadpTd oA OINeG | Fadidscer

6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as

specified by DMS-11040. Bredgkaway fuse holders are Iisted on the MPL for Roadway Illumination and Electrical Supplies b. Install enclosure at least 12" above ground or other
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in lignht poles, or inside the light horizontal surface. Mount vertically or on ceiling, and
fixture for underpass lumingires. In each pole, connect luminaires to the breokaway connector with continuous stranded ovoid direct sun where possible.
12 AWG copper conductors gs listed on the MPL. Bond all equipment grounding conductors together ond to the ground
lug in the transformer base or hand hole. c. Install drivers with at least 2 inches of space from
enclosure wal s,
7. Tighten anchor bolts for shoe base, concrete traffic borrier base, and bridge mount roadway illumination poles, in L1,L2 = Hot Conductors
accordance with [tem 449, d. For multiple drivers in an enclosure, provide at least G = Grounding Conductor
4 inches side to side aond 1 inch end to end from other
8. Install T-Base with following procedure: drivers or electronic equipment TYPICAL WIRING DIAGRAM
LUMINAIRES SERVED AT 480V ON 240/480 VOLT
a. Anchor Bolt Tightening. e. For drivers mounted on back wall of enclosure, mount SERVICE OR LUMINAIRES SERVED AT 240V FOR
enclosure on 1 5/8" strut or other stondoff to dissipate 120/240 VOLT SERVICE.
i. Coat the threads of the anchor bolts with electrically conductive lubricant, heat, or mount driver to side of the enclosure or to
the metal cover.
ii. Ploce the T-bose over the anchor bolts. Foundation must be level and flot. The moximum permissible gap
under any one corner of the t-base is 1/8" before nuts ore tightened. f. Provide remote drivers with o maximum of 100 watts
iii.Coat the bearing surfoces of the nuts and washers with electrically conductive lubricant. Install (1) 1/2" g. Provide drivers with documentation of 100,000 hr Iifetime
hold down washer, (1) lock washer, and (1) nut on each anchor bolt., Turn the nuts onto the bolts so that each ot Tcase of 65C or higher.

is hand-tight against the washer.

jm Traffic
Safety
iv. Using g torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and

1 %" Strut aret
I_r/ I Texas Department of Transportation s’i;‘;’,ﬂ;’;'d
the T-base in the corner regions of the T-base, ond all corner gaps must be closed ofter applying torque. If

a gap still exists after torquing to 150 ft-1bs, continue torquing each bolt incrementally until gap is closed 4" min A A

or maximum al lowable torque of 250 ft. pound is reached, whichever comes first. If 250 ft-1bs is not enough to RO DW Y
close the gap the foundation must be leveled. Gaps along the straight sides of the T-bases ond the foundation ILLWINAT ION
%Eriver DETA[LS
nclosure

foundation. Driver

v. Check top of T-base for level. If not level then foundation must be leveled.

b. Top Bolt Procedure

[o]

are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the
o [oc [ow

FILE: t:\Irdtropr\i_traffi

i. Erect pole aver T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive FLE ridi-20.dgn [ex
lubricant., . . ©Tx00T__ January 2007 cont Jsect] s | wicamr
Driver Spacing In Remote Enclosure REVISIONS 6413/27| 001 | VARIOUS
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GENERAL NOTES:
TABLE 1 - - - -
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shal | be gs shown on the plans, or as directed by the
Engineer. Foundations will be paid for under Item 416, "Drilled Shaft
Mozg'ﬁm BOLT CIRCLE A'ggr?“ Foundations, " unless otherwise shown on the plans.
When shown on the -
4" concrete riprap plans 4° concrete HELGHT [snoe Base | T-Base | SIZE 2. Erect roadway illumination assembly poles plumb and true. Form and level
with 6"x 6" riprop with 6"x 6" <40 ft. 13 in. 14 in. ;a’:hx the top 6" of the foundation so the pole will be plumb. Use leveling
(W2.9 x W2.9) 1Vi6H or 14 " (2.9 x W2.9) Al nuts to plumb shoe base poles. Do not use shims or leveling nuts under
:’::g?grgé;lgn:“r'c ;'0”?" tooled :-l:;g?grgé;:niabhc 40-50 f+. | 15 in. V7 Vain| Ié‘ol'rr‘m. transformer bases. Do not grout between baseplate and the foundation.
oreslope radius x 30in.
3. Ensure Class 2A ond 2B fit for onchor bolts ond nuts. Top ond chase nuts
I finish P .
Foundation even with Leve inis of#er galvanizing. Anchor bolt body with rolled threads need not be full
finish?d'qrode on downhi | | 5 c Founamign size.
side of foundotion. 4" onduit ht. even wi
Level _conduit ht _ 2" (£1.0) /gigéghed TABLE 2 4. Use appropriate class of concrete as specified in Items 416 ond 432.
finish | 2% (s1,0) - RECOMMENDED FOUNDAT ION g:npg:fzzn:.or riprap may be upgraded to Class C at no exfra cost to the
LENGTHS
£ (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
" = \ VOUNTING | TEXAS CONE PENETROMETER Riprap will be paid for under Item 432.
. 2o € - #4 Bors HE 1GHT N Blows/ft . . . .
£ = - 6 ) 5 20 6. Locate breckaway roadway illumination ossemblies os shown in the placement
= Q| table, unless otherwise dimensioned on the plans. Protect non-breakaway
2| - w <20 ft. 6’ 6" 6 illumingtion aossemblies from vehicular impaoct (i.e. 2.5 ft. behind guard
= 2 0| c it - rail or mounted on traffic barrier), or located outside the clear zone,
a7 ondu Template >20 f+. 8 6 6 except that 2.5 ft. from curb face is minimum desired for |ight poles on
w — to 30 ft. city streets, 45 mph or less. See Roadway Design Monual for further
v >30 ft. 8 8 6 information.
ini to 40 ft.
minimum
N , (Typical) >40 ft. , , , 7. Use 4 hold down and 4 connecting washers on tronsformer base poles as
8 30" to 50 ft. 10 8 6 recommended by the monufocturer ond supplied with bose.
Q
O~
©ls 8., Install a minimum of 2 conduits in each foundation. See Ilighting Ilayout
Bl Y =3 at 6" pitch, sheets for locations of foundations with more than 2 conduits. Cop unused
3a L 2 flat turns conduits in foundations on both ends.
o) top and bottom.
i ;3’.%*6*”’?’[‘;"“' TABLE 3 9. Conduit location in foundations is critical for breckaway devices. Ploce
conduits 2 in. apart on centerline as shown.
top ond bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION o
(Install only when shown on the plans) 10. Bond anchor bolt to rebar coge with #6 bare stronded copper conductor.
Foundation RIPRAP RIPRAP Use |isted mechanical connectors rated for embedment in concrete. The
Diameter DIAMETER (CONC) (CL B bonded steel in the foundation creates a concrete encased grounding
SECTION A-A SECTION A-A 30 in. 78 in. 0.35 ov electrode which replaces the ground rod.
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Grade earthwork around T-base foundations even with the finished grade as
shown in Section A-A to ensure proper function of the breakaway device.
Use riprap on T-base foundations that are locaoted on sloped grades, and
as shown on the plans for level grades.
4 Anchor
Bolts Top of * or os close to ng
6 - w4 sors e . I rion - TABLE 4 T os Ta praot ical
X Nu; — : B P
Lock wosher Lock wasner — 5 BREAKAWAY POLE PLACEMENT (See note 6) ;
. Flot wosher— | c *x provide 2/5 of the
(f:ondu-;d(%esqlons —Baseplate | Hex nut N“; o ppw— OLE OFFSET (DISTANCE luminaire mounting
or conduit size. : Ho | ddown ADWAY FUN( NAL %% POL ( AN height behind the
Motch duct cable | [ Wosher = 8 CLASSIFICATION TO FACE OF TRANSFORMER BASE) oo:g fo'r’ “tol1 ing
£ S randora sheess.) S n o : areq” fo prevent
. No€ - < Freeway Mainlones P
-%0 (roaaway with full 15 ft. (minimum and encroachment on
8 | control of access) typical) from lane edge the other frovgl
Tot All curbed, 45 mph 2.5 ft. mini (15 ft+ Lones. mee desion
o curbe mp . . minimum . idelines.
A A Egé J‘:D Flat washer| or less design speed desirable) from curb face out 1nes
0l =1 Hex nut 10 ff. minimm*(15 Tt.
172" Typ, — S 174 T D D — = All others desirable) from lane edge
“ Y
3/4" max ———— 172" max 1Amhor]
Tied to 5 -
rebor cage ;g’f’;f{f/
see note 10 ) Division
When required - I Texas Department of Transportation Standard
4" concrete riprap
AR Vines ROADWAY
welded wire fabric "
reinforcement 4J_<7| l LLw l NAT l oN
Botton Anchor (RDWY ILLUM FOUNDATIONS)
S—HOE BASE Bolt Template ——
See RIP Stondord R l D (2) 2
FILe:  rid2-20.dgn on: e ons [exs
FOUNDATION DETAIL ANCHOR BOLT DETAIL ©Te00T_Jonary 2007 o I T
o, e 6413[27| 001 | VARIOUS
T ot comry [ sweer vo.
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DISCLAIMER:

4 - GENERAL NOTES:
Lenath prill 10" %" U-Bolt. 2 % " (2" RNO) VNIER N A. ALL 150 wott HPS and 150 watt equivalent LED Luminaires
engtn as Holes— = Each with yyn 2 Vo RO v e e )
3 sides required \\3— 2 nylon throat 'l 3%"12 2" RMC 17 72 /e 1. Luminaire locations, conduit ond conductor sizes and routing are
§ ym o 00 SS lock nuts, % R i P 1 ?ypic(f)l ozd’di?gromnoﬁc only. See project layout sheets for
z5 4l R 2 flat washers, Q| T U specific details.
c€o B i >~
529 R o - + H Dia.
ng Rscgss‘ = - 2 look washers @ \7 D""'Jﬁ * '{, : 2. Conduit will be paid for under Item 618, "Conduit" and conductors
az3l s a-o.mx Soddle |1 T4 ~%"p |Holes =~ e will be paid for under Item 620, “"Electrical Conductors,” unless
E§5_‘- 1n2" gep 1" Op 0©0j 3":" ~ otherwise shown on the plans.
13 | Yy oles H . .
gg% (Tyed (Tylzn) Ral 3. Adjust conduit in saddles to place fixture height and orientation
2 2| soddles (4 Required 4 -7 9'%" V2" 9 2" os required. See fixture orientation detail and plans, Where
§§§ sized for 27 RMC e A reines practicable, place lumingires so the bottom of Iuminaire is above
2% Holes for Sadales CLAMP DETAIL PLAN VIEW *he botfom Of fhe beam, moximum of 3 in. (See detail UNDERPASS
E (2 Req’d) FRONT SIDE LIGHTING ARM TYPE 2)
52 CT - MOUNTING PLATE
2°§ SE ION A-A - 4. Except os noted, galvanize aoll structural steel and exposed
2% (ASTM A-36 or better) . o 3
3§" BRACKET DETAIL bolts, nuts, ond woshers in occordonce with Item 445
§2§ 4 - %" Dio. bolts, Moke from 2" plate (ASTM A-36 or better) “Galvanizing".
¢ lon . . N .
‘-‘-ﬁ Socaat 1ook” 5. Fabricotion of brackets and support arms will not be paid for
;gg mzo??'égzkwgg’:ef 61" 'F-ig"‘fglgqm directly but is subsidiary to Item 610, "Roadway IIlumination
Te (Typ) 2 Dritl Ye® dio. f1'3 x1 Assemblies. "
N 2" Thick o . Metal
§§€ R fuc | lounting L rote rer il 5 Conduit 6. Install a_heavy duty NEMA 3R fused disconnect or breaker enclosure
p8g| Bent Cop Plate— . g Ty rated af 30 amps and 480 volts to switch underpass Iuminaires as
g"'“ \\ ™~ = v Y RMC + shown on plans, with at least one per bridge circuit. Install
2332) otate os [ ! 0 inai 20 omp time-deloy fuses or inverse-time circuit breakers. Mount
2,’_‘% A ~z necessary 8 < Type 2 Luminaire disconnect or brecker enclosure 10 ft. (min) above graode on columns
2y = - To place Lumingir < - Vo or bent caps as approved by the Department. Modify disconnect to
: § Q10| / fixture 5| 9 allow podiocking in the "ON" and "OFF" positions. Padlocks and
3132 perpendicular § Radius disconnect switches or circuit breckers for underposs fixtures
’§§ to roadway - bl will not be paid for directly but are subsidiary to the various
2 . .
o= I bid items of the contract.
gg VIEW
§§ PLAN VIE SIDE PLAN VIEW 7. Conduit on columns, caps, and slab is shown surface mgun#ed. dFor
88y '—I: i i FIXTURE new columns ond cops, embed PVC conduit in concrete. Bond an
>0 @ ~s Coupl ing, Conduit A D it
&5 Reclucer;.'ond Flex ORIENTATION ARM DETAIL ground metal junction boxes and condui
PE Connector
;g gg;:agﬂgfj Connect conduit on tapered B. TYPE 1
§b§ PROFILE VIEW END VIEW ?gg;'ggf;fc S 2 - %" Dia. thru-bolts 3 -VN'O‘RM;CZ fXHHW . ,;rov;?e fmigﬁ,q;iq;d metol conduit (2,375 0.0., 0.146" wall) for
5« Or as Required (A325 or A193 BT), each in Y iC for | fuseq ype 1 o .
2 3 w/ 1 nylon throat lock Branch Circuit use: .
:éa 5ee hote A.3) {Ei '/z'l' M':?'”W/ nut, 2 flat washers, runs from fused w Disconnect 2. Use % in. stainless steel bolt or stud ngn-eo;)xy ?)’Df :xoo::-gge
E 1 lock washer i hors for concrete for Type | mounting. Except as noted, provi
5.’_‘%' UNDERPASS LIGHTING ARM S Cotter Pin 3&3:3322? e ggco?liwoble 2650 Ibs minizun pull-out force (after consi::lerofion
55 Lumingires of adjustment factors for edge distance ond bolt spacing) for each
:3 * See Clamp anchor. Install each anchor to the embedment depth recommended by
ce :t + .
3¢ 5 Detail 2'2" Min to Ground Box the manufacturer
g2 ] B 4" Mox (As shown on 3. Attach conduit to plate with 4 saddles, four - % in. diameter
Tk z 2 /2 "RMC— CONDUIT DETAIL < layout sheets) bolts, nylon throat lock nuts, ond lock washers.
£ Cast- . §|Reducing bushing T
x n-place . N
39| seotion on® Luminaire — 3| 92" Rodius 2 C. TYPE 2
eé 2"RMC ° 1. Provide 2 in, rigid metal conduit (2,375" 0.D., 0.146':_ wal ) or
A 7 LB Conduit Fitting (Typ) T prov-de a combination of 2 ', in. .(2:875' 0.D., 0..193 ytull) and
H ! f { N Reducer Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with o
i I \ 1 ‘ | Accessible reducing bushing as beam height s?ioulo?gd for Type 2 arm shaft.
| Taui i f 3" MoxJ Loofiom of 17 T N £ [l conduit Body Field cutting ond threading will be permitted. Po-r.w cut aond
8 Hq"!g-l'ﬁgou S~ Bean — fixture threaded oreas with zinc rich paint aofter conduit is connected
o by FRONT 7 —J to adjacent fitting.
Conduit
@ t " —— [ N
< -] / =" { (Beom height greater than 54") ! 2. Connecting condui+ may be strapped to tapered section only of
E " ‘ precast beams as shown. Anchor as approved by the Engineer.
E EJ :veh:u:;c:; Connect conduit on tapered Ya" RMC ",/ AMC Moximum anchor depth is 1 in.
< e xd
2 boem o of oo™ Indiscriminate drilling info precast concrete beams may result
2 beam (See note C.2) 3. H T
o | =—m—————— ) 2 - %" Dio. bolts, in reduced beam strength. Use arilling location ond method as
¢ each w/ 1 nylon directed by the Engineer. See Location of Underpass Lighting
3 I 1 %" bolt jhroat ook nut, Mounting Bracket detail. The locations shown in fhe table are
o (42" Min), w/ lot woshers, such that reinforcing stronds will not be domaged.
2 x ss Cotter Pin 1 lock washer CONDUIT CONNECTION PROFILE —
@ . Typical conduit ®
S Junction routing for serving Reinforcing y Dsi?ifseig/n
P box Lumingire on £| See Clamp :E Stronds ‘ TABLE 5 I Texas Department of Transportation Standard
ol % Liquia Tignt gpposite side 5 Detail 2 ;" Min to ! }
8 Eiexiole vetol i I A Mo == LOCATION OF UNDERPASS LIGHT ROADWAY
z o o 9 /2" Rodius = J\ UNTING BRACKET TABLE
2o orie Loos § 2 —= MOSPAN ML ILLUMINATION
« 2"RMC —
X L TAN
y — g - Sistiice DETAILS
PO 1 - -
o . 50" - 70° 15° - (UNDERPASS LIGHT FIXTURES)
"g 3" Max—! Lboﬂom of Bent inimum Distance 707- 907 200"
o 9| FRONT fixture Cop (See Table Below) > 90’ 25 -0" RID (3) _20
o "
4 ( height equal to or less thon 54™)
Q‘§ IN RD IL AM (U/P)(TY D Beom ght eq FiLe: 1d3-20. dan ov: TxD0T ‘CK:TXDDT‘DW:‘TXDOT [ex: Tx00T;
& TX00T__ Nay 2013 cout [secr]  wos WicHaY
SH I brigge nos pre-cost panels under deck, IN RD IL AM U/ P)(TY 2) LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©roor ey 20 e e
w0+ N circuit under deck edge. 14 o r
u 3
S o w
£ UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 ik 25 A vemEFre |36




SHIPPING PARTS LIST - POLES AND LUMINAIRE ARMS
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ominal Shoe Bose T-Base CSB/SSCB Mounted OTHER
Mounting Ht. Designation N Designation . Designation . Designation N
(fH) Pole [ Al [ A2 [Luminaire Quantity Pole [ Al [ A2 [Lumingire Quant ity Pole [ Al [ A2 [Luminaire Quantity Pole [ AT A2 | Lumingire Quantity
20 (Type SA 20 -4 (150W EQ) LED (Type SA 20 -4 (150W EQ) LED
(Type SA 20 -4 -4 (150 Q) LED (Type SA 20 -4 - 4) (1508 EQ) LED
30 (Type SA 30 - 4) (250W EQ) LED (Type SA 30 - 4) (250W EQ) LED ype SP -4 (250W EQ) LED
(Type SA 30 -4 -4 (250W EQ) LED (Type SA 30 -4 -4 (250W _EQ) LED ype SP -4 -4 (250W _EQ) LED
(Type SA 30 - 8) (250W EQ) LED (Type SA 30 - 8) (250W _EQ) LED ype SP - 8) (250W EQ) LED
(Type SA 30 - 8 - 8) (250W EQ) LED (Type SA 30 - 8 - 8) (250W _EQ) LED ype SP - 8 - 8) (250W EQ) LED
40 (Type SA 40 - 4) (250W EQ) LED (Type SA 40 - 4) (250W EQ) LED ype SP 38 - 4) 250W EQ) LED
ype SA 40 -4 - 4) (250W EQ) LED (Type SA 4 -4 -4 (250W _EQ) LED ype SP 38 -4 -4 250W EQ) LED
ype SA 40 - 8) (250W EQ) LED (Type SA 4 - 8) (250W_EQ) LED ype SP 38 - 8) 250W EQ) LED
ype SA 40 S - - 8) (250W EQ) LED (Type SA 4 -8-8) (250W EQ) LED ype SP 38 S - 8 - 8) 250W EQ) LED
ype SA 40 - 10) (250W EQ) LED (Type SA 4 - 10 (250W _EQ) LED (Type SP_ 38 - 10 (250W EQ) LED
ype SA 40 - 10 - 10) (250W EQ) LED (Type SA 4 - 10 - 10) (250W EQ) LED (Type SP 38 - 10 - 10) (250W EQ) LED
ype SA 40 - 12) (250W EQ) LED (Type SA 4 - 12) (250W _EQ) LED (Type SP 38 - 12) (250W EQ) LED
ype SA 40 - 12 - 12) (250W EQ) LED (Type SA 4 - 12 - 12) (250N EQ) LED ype SP_3: - 12 - 12) (250W EQ) LED
50 ype SA 50 - 4) (400 Q) LED (Type SA -4 (400W EQ) LED ype SP 4 -4 (400W EQ) LED
ype SA 50 -4 - 4) (400 Q) LED (Type SA -4 - 4 (400W EQ) LED ype SP 4 -4 -4 (400W EQ) LED
ype SA 50 - 8) (400W EQ) LED (Type SA - 8) (400W EQ) LED ype SP 4 - 8) (400W EQ) LED
ype SA 50 -8 -8) (400W EQ) LED (Type SA - - 8) (400W EQ) LED ype SP 4 - - 8) 400w EQ) LED
(Type SA 50 - 10) (400 Q) LED (Type SA - 10) (400W EQ) LED (Type SP 4 - 10) 400W EQ) LED
(Type SA 50 - 10 - 10) (400w EQ) LED (Type SA - 10 - 10) (400W EQ) LED (Type SP 4 - 10 - 10) (400W EQ) LED
(Type SA 50 - 12) (400 Q) LED (Type SA 50 - 12) (400W EQ) LED (Type SP 4 - 12) 400W EQ) LED
(Type SA 50 - 12 - 12) (400! Q) LED (Type SA 50 - 12 - 12) (400w EQ) LED (Type SP 4 - 12 - 12) (400W EQ) LED
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The location of poles and fixtures are diagrammatic only and may be shifted by the Engineer to accommodate local
conditions. Install or remove poles and luminaires locaoted near overhead electrical lines using established industry
ond utility safety practices ond in accordance with laws governing such work.
company prior to beginning such work.

Standard Steel Pole Designs. Steel poles fabricated in accordance with the details and dimensions shown
herein, shall be considered standard designs. Submission of shop drawings and design calculations for
standard designs is not required.

Optional Steel Pole Designs. Multi-sided steel poles may be al lowed os optional designs, if steel poles are
permitted or required, pending approval by the Department as outlined below.

Shop Drawings. Optional desiqns require submission of shop drowinqs ond design calculations bearing the
seal of on engineer licensed in the State of Texas, in accordance with Item 441, "Steel Structures.”

The Department may elect to pre-approve some shop drawings for optionally designed poles. Submission of
shop drawings ond design calculations is not required for structures fabricated in accordance with the
detgils of shop drawings on the pre-approved |ist maintgined by the TxDOT Traffic Operations Division. Any
deviation from the pre-approved shop drawings will require submission of shop drawings of the complete
assembly and design calculations as described above.

Structural Support Design for Lumingires. Lighting support structures shall be designed for a 25 year
design life in accordance with the AASHTO Standard Specifications for Structural Supports for Highway
Signs, Lumingires and Traffic Signals, 6th Edition (2013) ond Interim Revisions thereto. All poles

shal | be designed for 110 mph 3-second gust wind speeds. The Gust Factor, G, and Wind Impor+tance

Factor, Ir, shall be applied as per the AASHTO Specifications assuming o 25-yeor design life. The

design wind pressure for hurricane wind velocities greater than 100 mph shall not be less than the

design wind pressure using 100 mph with the non-hurricane Wind Importance Factor, Ir, value. For
transformer base poles, fabricator shall include transformer base and connecting hardware in design
calculations and shop drawing submittals. All transformer bases shall have been structurally tested to
resist the theoretical plastic moment capacity of the pole. Certification of the plastic moment load test
ond FHWA bregkaway requirement test of the model of base being furnished shall be submitted with the shop
drowings. Shop drawings shall show bregkoway base mode! number, aond maonufacturer’s nome and |0go.
Manufacturer’s shop drawings shall include the ASTM designations for all materials to be used.

Mast Arm Attachments. All poles and attachments shall be structurally designed to support two 12-foot
mast arms ond luminaires. Poles shall be supplied with mast orm combinations as shown in the plans. All
mast arms shall be designed for a 60-pound luminaire having on effective projected area of 1.6 square feet.
Anchor Bolt Assembly. Anchor bolt assemblies for optionally designed poles shall be the same as those
shown herein.

Aluminum Pole Designs. Aluminum pole designs may be allowed, if aluminum poles ore permitted or required,
pending approval by the Department as outlined below.

a. Meet all of the requirements stated above for optional steel pole designs and the fol lowing:

1. Aluminum poles shall be fabricated in accordance with "Structural Welding Code-Aluminum” AWS D1.2.
2. Aluminum pole designs shall use the same onchor bolt assembly and be subject to the same geometric
restraints and other requirements for steel poles specified herein.
3. Aluminum poles shall be equipped with vibration m-flqohon dev-ces, as approved by the engineer.
4. Pole components shall be constructed using the following material:
Shaft: ASTM B221 or B241 Alloy 6063-T6, ASTM B209 Alloy 5086-H34, ASTM B221 Alloy 6005-T5.
Base Flange: ASTM B26 Alloy 356.0-T6 or ASTM B108 Alloy 356.0-T6 (Yield strength test required).
Mast Arm Fitting: ASTM B209 Alloy 6061-T6 or ASTM B221 Alloy 6005-T5.
Mast Arms: ASTM B241 Alloy 6061-T6 or Alloy 6063-T6.
Pole Cap: ASTM B209 Al on 5086-H32 or ASTM B108 or BZG Alloy 356.0-T6.
Bolts: Stainless Steel AISI 300 series. Bolts threading into oluminun threads shall be treated with
anti-seize compound, Never-Seez Compound, Permatex 133K or equal.

Special Designs. Poles with architectural treatments shall meet the requirements shown elsewhere in the plans.

Luminaire Mounting Height. Actual Iuminaire mounting height shall be the nominal mounting he-gm given on
RIP(2) for all pole-arm combinations except for poles with 4 ft. Iluminaire arms, which shall be 3'-0" lower
thon the nominal height, unless otherwise shown or directed.

All work, materials and services not shown on the plans which may be necessory for complete ond proper construction

shal | be performed, furnished and installed by the Contractor. Faulty fabrication or poor workmanship in any moterial,
equipment or installation will be considered justification for rejection.
guarantees as a customary trade practice, furnish to the Department such warranties or guarantees.

Consult with the oppropriate utility

Wnere monufacturers provide warranties or

EXPLANATION OF ROADWAY ILLUMINA
ASSEMBLY DESIGNATIONS

(TYPE SA 50 T-X -

SA: Pole_and mast arm may be steel or——J

aluminum,
ST: Pole and mast arm must be steel,
AL: Pole and mast arm must be aluminum.
SP: Special (ovalized) steel or aluminum pole

for installing on CSB or SSCB. See standard

sheet CSB (4), or SSCB (4).

Two numerical digits denote nominal
mounting height in feet.

Next letter denotes type of base, (S-Shoe Bose,
T-Transformer Base, or B-Bridge/Ret.Wall Mount)

First number denotes length of mast arm
in feet.

Use of second mast arm is indicated by second
dashed number which denotes length in feet.

TION

X) (400W EQ) LED

Luminaire rating in watts (i.e. 400W). Equivalent
wattaoge LED fixtures will include EQ (i.e. 400W EQ)

Last letters indicate |ight source (S - High Pressure
Sodium; LED - LED luminaire)

SHEET 1 OF 4
jm Traffic
Safety
I Texas Department of Transportation s’i;‘;’,ﬂ;’;'d
ROADWAY
ILLUMINATION
POLES
RI P (1 ) 1 9
FiLe rip-19.dgn : [exs
©Tx00T__January 2007 con’ sm\ HIGHWAY
REVISIONS 6413 27\ VARIOUS
1;1; oist [ sweer o,
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=3 See Pole =X See Pole =3 See Pole
Ty fop Detall, S5 o Top Detail, Si5. Top Detail, MATERIAL DATA
Y. Sheet 3 of 4 . VY Sheet 3 of 4 . VY Sheet 3 of 4 :
S O o o NN ol o S O o o ASTM MIN.
NN e NN s S¥ ] COMPONENT DESIGNATION |YIELD
ANEY | b T ENE | b & ENES | bl & (ksi)
. INEIN . NN @ . NN «
i IR o) RSN @ RN o " a5 o &
= i | - A,
|
{ S N N “ A1011 HSLAS
=] N E N N Pole Shaft (0.14"/ft. Taper) Gr 50 CI 2 50
: : ; ? T f
% ~ ~ N
2 ‘ Simplex Arm ‘ Simplex Arm [ Simplex Arm A572 Gr.50, or
§ | Connection - | Connection - Connection - Base Plate and Handhole Frame | A36 36
3 5 5 5
g ‘ £ ‘ £ ‘ £
% § £ € € T-Base Connecting Bolts F3125 Gr A325 92
3 € g € £ <
g < | ool | N 2 | .
@ Sl F1554 Gr 55, 55
gl ¢ | 5 | 5 - | g5 & Anchor Bolts A193-B7 or A321 | 105
3| see Handnole ‘v ‘v Seam Weld F o
Detail, T E ;Sgﬁ*:‘gs‘:fs <8 E
3 Sheet 3 of 4 L o —— e from mos s 90 g Anchor Bolt Templates A36 36
1 = b b \ 607 of z
Handnole g o3 3 Pole g A194 Gr 2H,or
location g /—H—<60/. of g Thickness g Heavy Hex (H.H.) Nuts A563 Gr DH
3| for ground | 0% of LP-3 Pole
b3 mounted poles Pole [ | Thickness ° Igee Handhole | °
- N = b= etail —
Thickness 2 <] 3 <] Flat Washers F436
% See Shoe Base £ £ Sheet 3 of 4 £
§ Baseplate Detail, Handhole on € | 3 | g
Sheet 4 of 4 of -
= : traffic side - ‘ - | 88 - NOTES:
x ry of pole for ol NO
=0 bridge and See Transformer Base v Z+ PP . P .
o |2 + re;a?ning wall Boseplate Detail, = | See Concrete 99 ©2'-6" rise for 4 1. Iuminaire arms
@ =l mounted poles Sheet 4 of 4 0 Troffic Borrier 3w
o =z A T £ Base Boseplofg @Before ovalized gs shown on Concrete
o See ransformer .L Deta Traoffic Barrier Bose Baseplate details,
[ Base Details, = — Snee? 4 of 4 Sheet 4 of 4.
Sheet 4 of 4 Slagnmd
b See Tronsformer 4 ?ﬁ?g | see Concrete Troffic @Aém; SS Gr 50 may be used instead of
Base Anchor Bolt PR H HSLAS, provided the material meets
g gg??szggesg?e D:ig?'; See BL and RW(LB) Assembly Detail, Qm=sC - Barrier Base Anchor the elongation requirements for HSLAS.
y ’ Standards Sheet 4 of 4 Bolt Assembly Detail,
8 Sheet 4 of 4 Sheet 4 of 4
Ground Mounted | Bridge & Retaining Wall Mounted | POLE ASSEMBLY FABRICAT ION
}
SHOE BASE POLE TRANSFORMER BASE POLE CONCRETE TRAFFIC
DIMENSION TOLERANCE
@ BARRIER BASE POLE -
£ SHOE BASE POLE TRANSFORMER BASE POLE Shaft length 1
Tomingire Tomingire 1.D. of outside piece /8", -1/16"
! Base Top Pole Design ! Base Top Pole Design of slip fitting pieces '
M Mgun;-'no Diameter | Diameter | “39I" | Tnickness| Moment || Meu*in9 | piameter|piometer | “§79I" | Tnickness| Moment CONCRETE TRAFFIC BARRIER BASE POLE (CSB/SSCB) 5.0, of TnsTde piece
B[Nomina ) (rr| 1T i tim K®-T0 [Niomina ) (71| 1™ tin) tin) AR | | e— 505e®|  Tom bote | DESTAN Moment of slip fitting pieces /327, 178
|| z0.00 7.00 4.90 15.00 0.1186 | 7.1 20.00 7.00 511 13.50 0.1196 | 7.1 ounting | iameter | Dianeter | LS79" [ ickness ADW""Q'"LerD Smatt diometert otmer e
'€ im in) (in) .
§|| 30.00 7.50 4.00 25.00 0.1196 13.2 30.00 1.50 a.21 23.50 0.1196 13.2 (Nominal) (1) of Rail [to Rail Out of "round” 174"
X
€l[31.00-39.00| 8.00 [4.36-3.24 |26.00-34.00] 0.1196 | 20.7 31.00-39.00| 8.00 |4.57-3.45 |24.50-32.50| 0.1196 | 20.7 28.00 9.00 S5-78 | 23.00 | 0.119% | 10.3 | 3.2 Straigntness of shaft L1/4" in 10 ft
9|
o[ 40.00 8.50 3.60 35.00 0.1196 | 20.7 40.00 8.50 3.81 33.50 0.1196 | 20.7 38,00 9.00 4.38 33.00 | 0.1196 | 16.6 | 20.8 Twist in multi-sided shoft 2° in 50 1
9|
sl s0.00 10.50 4.20 45.00 0.1196 | 30.3 50.00 10.00 3.91 43.50 0.1196 | 30.3 48,00 10.50 4.48 | 43.00 | 0.1345 | 25.1 | 30.5 Perpendicular fo baseplate 178" in 24"
I |
+ Pol tered lat +1/4"
€| GENERAL NOTES: ole ?en ered on baseplate
2 Location of Attachments +1/4"
2 Designs conform to AASHTO Standard Specufucmuons 4, For mounting heights between values shown in the All poles, except Transformer Base Poles, shall have hand - "
2 for Structural Supports for H-ghway Signs, Luminaires, tables, use base diameter and thickness values for holes with reinforcing frames and covers. For ground mounted Bolt hole spacing 1716
9 and Traffic Signals , 6th Edition (2013) and Interim the larger height. shoe base poles, hand holes shall be placed 90 degrees to
9 Revisions thereto. Design 3-Second Gust Wind Speed mast arm unless otherwise noted on the plans. For poles
9 equals 110 mph with a 1.14 gust factor. A wind 5. Unless o?nerwuse noted, all steel parts shall be mounted on a concrete traffic barrier with one luminaire arm,
importance factor of 0.80 is applied to adjust the galvanized in accordonce with Item 445, "Galvanizing. " hand holes shal | be located 180 degrees from lumingire arm. SHEET 2 OF 4
g wind speed to a 25 year recurrence interval. Des-qn For poles mounted on g concrete traffic barrier with two N Traffic
9 moments |listed in tables assume base of pole is 6. Steel poles shall be fobricated in accordonce with Item luminaire ormﬁ. all hand holes shall be on the sgme side of j Safety
+| 25' above natural ground level. 441, "Steel Structures. " Longitudinal seam welds for pole the barrier. For poles mounted on o bridge lighting brocket . Division
N sections shall have 60% m?::?mn penetration. All welding or g retaining wall lighting bracket, hand hole shall be on I Texas Department of Transportation Standard
) 2. Structures are designed to support two 12° Iluminaire shall be in accordonce with AWS D1.1, Structural Welding troffic side of the pole, at a height that will
mast arms ond lumingires. Most arms ore designed to Code-Steel. clear the barrier.
support a 60-pound luminaire having an effective ROADWAY
«| projected area of 1.6 square feet. 7. Two-section poles joined by circumferential welds will The finished pole shall have a smooth, uniform finish free
b not be permitted, unless otherwise shown on the plans. of pits, blisters, or other defects. Scratched, chipped,
L Fabrication shall be in occordance with the Specifications Poles may be fabricated in two sections and field- ond other domaged galvanized areas on poles and mast lLLUM[NAT ION
A ond with the details, dimensions, aond weld procedures assembled by the lop-joint method. The two sections arms shall be repaired in accordance with Item 445,
- shown herein. Do not submit shop drawings for roadway shal |l telescope together with a lap length of not less "Galvanizing. " POLES
illumination pole assemblies fabricated in accordance thon 1-1/2 times the shaft diameter ot the lap joint.
0| with the details, dimensions, and weld procedures shown Pole length is based on @ 5'-6" Iluminaire arm rise. 4 ft.
A herein. Weld references call for preapproved weld 8. Alternate moterial equal to or better thon material luminaire arms have a 2'-6" rise. A pole with 4 ft. lumingire R P ( I
° procedures which the Fabricator must obtain prior to specified may be substituted with the approval of the arms will have an actual mm.nﬁnq height 3’ -0" less than the l 2) 9
= fabrication. Materials, fabrication tolerances, ond Engineer. nominal mounting height. Increasing the pole length to meet fie rip-19.agn Jow: [ o
i shipping practices shall meet the requirements of these the nominal mounting height is allowed, but unnecessary unless Onoor 2007 o o] - I T
+| sheets and the Specifications. In the absence of specified 9. Lubricate and tighten anchor bolts, when erecting shoe otherwise directed by the engineer. X anuary
o fabrication tolerances, dimensions shall be within the base poles ond concrete traffic barrier base poles, in B ReVISIONs 6413[27] 001 | VARIOUS
= tolerances generally obtainable in normol fabrication accordance with Item 449, “"Anchor Bolts.” Erect transformer base poles in accordance with sheet RID(1). 12-19 o1t counry [ sheet o,
o practice. 22 | VAL VERDE,ETC. | 38
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176"+ )"

0° (+25-0°)
Arm Length
= ight
Strut R % "x 2" Min— X7 Lﬂ"/
2" Mox. length
7
2" SCH 40 Pipe Removable plastic or
2 %" 0.D. 7 galvanized metal cop
o
c 7,
b 220"t V3" Min.
3 strut R % 7 2 672 Vp" Mox @
o v x 2" Min, / Y/ = .
x
] 7 Z
8 g Z; Ve LA-1
(= 7 7/
7/
1 '," SCH 40 Pipe
1 %" 0.D.
%
LA-1

Ya

LUMINAIRE ARM

s standord is governed by the “"Texas Engineer

LUMINAIRE ARM DIMENSIONS

y TxDOT for any purpose whatsoever.

The use of th
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Avr‘n?"l\.:enr?g;ih Arm Length Rise
4'-0" 3-6" 2'-6"
6'-0" 5 -6" 5 -6"
8" -0" 7-6" 5 -6"
10" -0" 9'-6" 5 -6"
12°-0" 1°-6" 5 -6"

ARM ASSEMBLY FABRICATION
TOLERANCES TABLE

DIMENSION TOLERANCE
Arm Length "
Arm Rise "
Deviation from flat 1/8" in 12"
Spacing between holes +1/32"
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u V2" Dia. x 1Y"
A325 Bolt@®

2 %"x 3"
Approx. Hole

in Pole‘\

-
Arm Simplex

Pole simplex

UPPER SIMPLEX FITTING

(Gusset not shown for clarity)

€ Y»" Dia. Holes-

13NC Topped YVa" 5" Approx. X
Threads 3
%ol o
=

! O

== =
—y X
Smooth 4
Lip g
<
o

2" Dia. Approx.

POLE SIMPLEX DETAIL®

e

NOTES:

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

©A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
35 ksi, ond elongation in 2 inches of 22 percent.

@A572, A1008 HSLAS-F, ond A1011 HSLAS-F materials may
have higher yield strengths but shall not have less
elongaotion than the grade indicated.

@Dimensional Iimits aore given to show acceptable
variation in design. All of g Fabricator’'s production
of a particular arm length shall have the same
dimensions within specified tolerances.

(®Each pole simplex fitting shall be supplied
with 2 bolts ond_2 lock washers of the
size specified. The bolts and lock washers
shal | be secured to the pole with the other
hordware items called for in the plans.

Yo" Dia. x 1 Yo"
A325 Bolt(®

Lip
removed —\|

Arm Simplex

Pole Simplex

LOWER SIMPLEX FITTING
(Gusset not shown for claority)

%"

max

1
1"

V2" d
16

5" Approx.

5 /2" Approx.

for approval.

@Proposea deviations in arm simplex dimensions or
moterials must be submitted to the Department

@A welded handnole frame is permissible. Maximum
of two (2) CJP weld splices is al lowed.

MATERIALS

Pole or Arm Simplex

ASTM A27 Gr 65-35 or Gr_T0-36, A148
Gr 80-50, A576 Gr 1021 (®,or A36
(Arm only)

Arm Pipes

ASTM A53 Gr A or B,A500 Gr B,
AS01, A 1008 HSLAS-F Gr 50 (&), or
A1011 HSLAS-F Gr 50 ®

Arm Struts and
Gusset Plates

ASTM A36,A572 Gr 50 ®, or A588

ASTM designations as noted
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/2" =13 UNC
Pole Top Cap to be 9 grounding 3/8" SHEET 3 OF 4
gray iron casting % 2 lug protrusion ® Traffic
(A48 Class 30), A # Sarety
zinc die casting N ivision
(Zinc Al10y No.3), . |3 I Texas Department of Transportation Standard
or Aluminum Stainless Steel RS I:;”f Thk.
Set Screws ~ (3
f= At ROADWAY
Vo o 1} (2) V4" -20 UNC
& 7 Hex Head < ree ILLUMINATION
“yn wen ainless Stee
J" or "C" Hook
for wiring aond 4 L Screws POLES
hand! ing '?2 " dia. 1 Handhole
Commercial Grade 1" Min. Cover
Hot Rol led Bar 12 _Gauge RIP(S)'19
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GENERAL NOTES:

1. For mounting heights between those shown in
the table, use the values in the table for

- - (4) Hex Head (H.H.) TOP BTM. + .
Lo Thick LP-t Tope ThK LP-1 Bolts with H.H. Nut, TYPE | B.C. | B.C. fhe lorger mounting heignt.
. - Flat Washer, Lock
72 * Washer, & ' A 13" 14" 2. All breakaway bases shall meet the breakaway
Connecting Washer requirements of the AASHTO Standard
Baseplate Thick N e Specifications for Structural Supports for
LP-2 ) =ibe € Mast Arm(s) B 15 17 Ya Highway Signs, Luminaires and Traffic Signals,
Boseplate Thk. I 6th Edition (2013) and Interim Revisions
. 12" Dia. Transformer Baseplate thereto, ond shall have been tested by
Dim. B P
?2";9:?:; ?nl']zs:\sf(gre';er Vot Lock FHNA-approved methods. All bases shall have
S 2 been structurally tested to resist 150% of
Bolt | - 1 © 4
Circle - {P = L Base Detail) LP-2 ng;gesown lasher the design moment.
o
§|_ L& Most € 4" o 3. Transformer bases shall be cast from aluminum,
b 3 Arm(s) a o) @ I R ASTM B108 or B26 Alloy 356.0-T6, or other
ol ?.zss? @ : —t Bolt Circle o material opproved by the Emgineer. Four Hex
N . " e Head (H.H.) bolts with four H.H. nuts, four
Bolt Hole & Honanote — Lozt —3 'C'%rmﬁ lock washers, four flat washers,and connecting
i i B " Pole Bose 3 ond hold-down washers as recommended by the
Diameter ﬁﬁg,k}‘ifgaw "5 % Dia. +g" manufacturer, galvanized to ASTM A153 Class C
Carners DETAIL A or D, or B695 Class 50, shall be provided with
each transformer base for connecting the pole.
SHOE DBASE CONCRETE TRAFFIC — oo e e e o B earvemoe
adiused or ocl u 5
BASEPLATE BARRIER BASE BASEPLATE Chomfered Washer Flot
Corners Washer 4. Bases shall be stamped, incised or by other
SHOE BASE BASEPLATE TABLE approved permanent means, marked to Sshow
T CONCRETE TRAFFIC BARRIER TRANSFORMER fabricator's name or 1ogo, ond model nurber.
welgnrs | BOLT | square | tuick | B0 HOLE BASE BASEPLATE TABLE BASE BASEPLATE Such information shall be placed in a readily
(nominal) [TMOUNT ING @ seen location, inside or outside the base,
200- 30 13 [ a3t [ [ v oS, | POLE DIA. DIM. A | DIM. Connect ing but shall not be placed on the door.
40" 15" 15" 1Y 1" 28'- 38’ 9" 7"e Vet 107 Ya" Washer 5. Doors for transformer bases shall be made of
50" 15" 15" 1 Yo" 1 Yy 48" 10 5" 7" Vo 13"+ Yo" plosfic. fiberglass or other non-metal lic
TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer and shal |
MOUNT ING BOLT CONNECTING | BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
HE[GHTS SQUARE | THICK
IOk, | CIRCLE BOLT DIA. | DIAMETER | BASE TYPE Top Bolt bolts. Transformer bases shall be cleaned
i P - - e - i Circle by grit blast cleaning after heat treatment,
Anchor Bolt (A.B.) Die. 23 0 > /‘~ ! - i /‘~ - (8.C.) Certification by the manufacturer of heat
Minimum "4 Thick —_ 40’ 190 [ 15 [V VA '\ V2 8 treatment shall be furnished with transformer
. 2": N 50" 15" 15" 15" 1" 1" B bases. The certification shall show the metal
242; a"ﬁmz ?°”(§)"’F'T", v o alloy ond temper and that the base meets those
Woshev"s‘cnz ?'I) L::u:k‘J requirements, chemical and physical. The
Washer at top per bolt L s . certification shall also show the material ASTM
with upper end galvanized 5| Minimum '/a" Thick specification. Transformer bases shall be cast
at least 11", ™) o @ ‘ with a removable tab bar for material testing.
T late (4)~1 /4" Anchor Bolts @ Q . Some bars may have been removed by the
!emo wi#h(z)/‘ H.H. Nuts, (2) tm Anchor Boit (A.B.) Dig. manufacturer for testing.
Minimum 3% " Thick Flat Washers and (1) . int L i _ .
o % ;": < Lock Washer at top Qs Minimum '4" Thick NOTES:
P per bolt with upper A (4) Anchor Bolts with
end galvanized ot @l (1) H.H. Nuts, (1) Lock = @ Anchor Bolt Templates do not need to be
least 12", " Washer and (1) 5" ~ galvanized.
Hold-down Washer at top m . .
@ H.H. Nuts Minimum %" Thick x per bol t g:n: upper gn&i A @ Pole diometer before ovalized.
L H. galvanized at leas 2" »
ANCHOR BOLT FABRICATION
. Template
Bolt Circle
Diameter (8)H.Ho Nuts N Minimm %" Thick TOLERANCES TABLE
Center Hole A Bolt % < DIMENSION TOLERANCE
Diometer - Length + 2"
@ rovide Bottom Threaded length P RZN
12"X 7" Center / 1oen 8" (8)H.H Nuts ?:;fm?;ﬁon BOTTOM PLAN Galvanized length (if required) Sy
2x Anchor Bolt Opening . He onta
Diameter
i Access Door
Bolt Hole Dia. TEMPLATE Bol+ Circle ABDrox. 9°x 11° SHEET 4 OF 4
Diameter II}c)r:)r Fastener jm ;rafff{c
"-20UNC x 1" afety
CONCRETE TRAFFIC BARRIER Center Hole o rzome ] oios Depariment ot manspriation | S
Diometer Head Bolt —See X P P Standard
BASE ANCHOR BOLT ASSEMBLY w Clip Detoil B
SHOE BASE ROADWAY
Transformer
ANCHOR BOLT ASSEMBLY L OADW
2x Anchor Bolt
o N ILLUMINATION
oI+ Hole Dia.
5" 13UNC POLES
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE| TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE Topped thru
hole for
MOUNT [NG BOLT MOUNT ING BOLT ' See |
HEIGHTS | A+B+| crrcLe | CTR. HOLE | BOLT HOLE HEIGHTS | A8 | crpce | CTR. HOLE TRANSFORMER BASE grounding Betoil A RIP(4)-19
hominot| Dios[oTAWETER| DIAMETER | DIAMETER (rominal) | Dia. |piaveTer| DIAMETER ANCHOR BOLT ASSEMBLY ELEV ATION — r e =
e rip-19.dgn : : : :
20°-39" | 1" 13" mn" 1 " 20" - 39’ 1 14" 12" ©Tx00T__ January 2007 cont_[sect] ¥08 | HIGHHAY
40°-50" |1 V| 15" 122" 1 %" 40°- 50" |1 Var| 17 a" 14 %" TRANSFORMER BASE o 6:‘:,3 = 3?& ! V\Akslugjfo.
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