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HIGHWAY ROUTINE MAINTENANCE CONTRACT

TYPE OF WORK:

SIGNAL MAINTENANCE (WILL -
PROJECT NO. : RMC - 63773500

HIGHWAY : US 377

LIMITS OF WORK : VARIOUS

CALL)

EXCEPTIONS: NONE

EQUATIONS: NONE
RATLROAD: NONE

®
© 2020 I§" Texas Department of Transportation

PRSI MATNTENANCE PROJECT NO. et
RMC - 637735001 1
CHECKED e STATE o
TEXAS 23 BROWN
ST CONT. SECT. JoB HIGHWAY NO.
6377 35 001 us 377

FINAL PLANS:

Conftractor:

Letting date:

Date Contractor began work:
Date work was completed:
Date work was accepted:
Final CONTRACT COST:

CHANGE ORDER SUMMARY:

REQUIRED SIGNS SHALL BE IN ACCORDANCE WITH
BC(1)-14 THRU BC(12)-14 AND THE
"TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES"

TEXAS DEPARTMENT OF TRANSPORTATION

SUBMITTED FOR LETTING:

D.ocuSigned by:
&, 20 £S5 PE 4/22/2021
— aLzDOC440F0 1204
DIRECTOR OF OPERATIONS DATE
APPROVED FOR LETTING:
DocuSigned by:
E\I;-‘S H- QMLI‘!‘ 4/22/2021
— BROFDA402451 4447
DISTRICT ENGINEER DATE




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG38EB2B

o
g
E
= —
-~ s
S g |~
-~
..m z M
=
T = 5 |
z|z |2
> T
==
m . 5|0
-3
S
2|o|s|%
S o|-|m
-
“ - Y [0
L\l
~ >
3 g
~ —
o
~ .W oM 3 o
o | = O
® =
AN
4
&
ZQ
2| -
L —_ — - G |mlc o
- _ - — - — = |G
* 578 ~N
o 1287
| 5 701 of 1 o
| 0%
a 9 . "
@ so| e |2
s > 2~
& 148 . <
_ S| O| 2 XI5 Iy
3253 2 o (wc |3
N van Possuu = g
I e
LEE
— ?
576
733 1
I uBsaRD
CREEK
_ RESER/OR G o
3099
83} 1
1 ] B o5
BRECKENRIDGE
19 [z
2231 CADDD
1 - 180 BRADY RESERVOR
[zz31] T80 —
— 318 STEPHENS 1 |
_
_ 576] 4
576 207 !
I 763 _
_ 207
1 1853
1032 1852 —
2408
717] , —
—_— e — - —_—— —— — —_—— — ———
ROWN &0
29
B
1853 1
@
101 FANGER
1 3 NORTON
VALLEY )
183 20, 571
6
8D oLDEN 4
1 7451
(53} . EASTLAND 575 1
3
2505 570
&0
4E
Legn
3,8 20
c1sco 5
j— _ 206 2214 2461 1 BRECKENRIDGE
&
7 7z1a —
| 569 7563 53
a3 PUNK [N
206 864 CENTER
SCRANTON 221g
569 fe]
[@D) 1 7526 2526,
7576 ARBON DEQEMON,
PLEASANT ¢ a
7 NIMROD HILL g
2o (5253 r@ 2689
1 EASTLAND g \
7 o5 ROMNEY <
GORMAN 2 /
Cl 16
7 206 \
.'\ z 2931 /
71 = == Ny T077] 7 RUCKER &,
COLEMAN LAMPASAS 1 CENTER 7 679 5 S \
565 0KRA - 7~ /
o€ ~TEON
571 L5 v COMANCHE . \
587
PIONEER RISING 587 e 3 GOLDTHWAITE
= STAR 557 DUSTER
SIPE )
4 - SPRINGS 2247 (D COMN
—_— e 1 / 1477 2 /
GOLDSBORO
1 1 BEATTIE Froeron N\
82 5540 / 7318 377
1274
e 206 — CROSS VILLIAMS 588 DOWN ING] & /
colgumn 53 cut = \ = J N
1 \ BURKETT 1 589 PROCTOR
AH 508 1477 \
2 2237]  VANDYKE 476 /
1770 IcE MAY \ 2861 \ 7 /
NOVITE SILVER e 589
1 VALLEY | , s \ N
& SIDNEY <l
585 183 \ HASSE ==
1689 €D 702
£cHO 7273 / N
— 2559 \ = 551 /
183, 2, _ [1859] | crosvenor Lake Pk COMANCHE
= 515 BRONNWOOD 26T - 1476 @, \
1 503 1 STATE PARK ‘ B GUSTINE
GLEN e Ik TR 590 5 5, \
COVE [7e] BROWNWOOD 3200 % -,
— D 7 _ OUENS D) LANKIN e
558) 7 BLANKET,
| 1 THRIFTY - \
568 7476 1707
e M 503]  COLEMAN ’ MERCERS 2 7
— _ 2432, 2125 377! GAP s
3100
53 [3021] Gl o NEWBURG ENERGY \
N — /
e 206 84 e 1 585 2632 \
o7 : aD !
_ S Zo! s _ EARLY 1ier 7561 s
VALERA er - 1845 : 550 \ (4
| 1026 - —_—
. B2 em(E7 153 —_—
COLEMAN 117g 567] BanGS < - -
586 : - — DEMOCRAT
| 503 | 513 BROWNWOOD s Sepnen 218 L PRIDDY
283 \
— FISK 1176 — Gy, 1l
026
I I | DISTRICT 23
7
— VOS5 _ 7 16
MOZELLE 2633 /
E2T2)
1 | 4
2134 TRICKHAM BROWN
T076 / LI 089 CARADAN \ e o s 1z wiies
LEADAY BROOKESMITH , e / y
573 !
753
GOULDBUSK 1 586 i 7 S, 5 5555 Inset o 2 4 nLes
586 \
_ s B0ZAR APRIL 1990
5t v \
CREEK MILLS
| 2505 cENTER
Y
LeBhugy ROCKWOOD WHON GOLDTHWAITE &
1 D WINCHELL = STAR /
STACY e 574 \ -, \
MILBURN P /\
E k)
& 765 MERCURY 1 768 AVl . 572] e W\ (261 \
DOOLE 502 183 \
= v 7 [yoLine
FIFE 1 502 \
T028 LOCKER o047 3
1 s E \
h e MC CULLOCH — SKEETERVILLE \ N
7’
| 581
1028 ADAMSVILLE
E Lo [NEZE ST st _| E /7 tz0my
_ _ .
PEAR 2 : 2042 581 1680
SALT VALLEY Ze27] | - &l 7 Yoy *
1| & 2315 P e’ 8 ’ 581 /
ki SPi ya
_ i I \
503 = g LoveTa ASAS
HARKEYVILLE 1250 . LAMP, &
ALGERLTA 755 3
e ROCHELLE _ Q \
112t )
o 2732 >y 2527 580 /
29 SaN 2,
1 MELVIN I 455 SABA £ i 3415 RUMLEY \
“ — 14 190 _ 153 ~5
sy 781 o
| & " \
580
! NIX 550 2313
2078 7 LAWPASAS
\— 150
_ BRADY E T BEND SEg
_— 1 KEMPNER
1 2309
_
190
_ T ) N S170 2657
b CHAPPEL > 1478 183! - ——
1 \- [
SAN SABA — —
377
vock 501
1851 1
1 150 CHEROKEE
TAvP
SAN _ 501
SABA
1851 1
| T30 & \
—_—— = —— _— e — ||IF@rJ _ _ _
5 £9129)19|09eSBSILS99S Yr 9ES|Z S|l SloSe )
N9 "39vd VN LSI0 #3113y s rsvlrErpsli vlorpelpal cpelosb e
2€|l€0€p282|L 2P 252 2[c 22|l 2|02|6 |8 L |
.Qu<wﬁm:w*mﬁwﬁ:oﬁmm>@mvm l
Q3AVI4SIQ ST3ATT




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG38EB2B

Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

GENERAL NOTES:

This Contract is a CALLOUT AS NEEDED, NON-SITE-SPECIFIC Contract. The Department makes no guarantee for

continuous work at any given time at any given location(s). This Contract will be used to install. uparade. or repair signal
and illumination components.

All materials shall be new.

The Department will supply the following materials:
e Signal Cabinets-this includes the controller, conflict monitor, flash transfer relays, and load switches.
e LED's- this includes pedestrian and vehicle signal indications.
e Signal Heads- this includes pedestrian and vehicle signal heads.
e Back plates.
e Tunnel Visors.
»  Accessible Pedestrian Signal Units.
e Luminaire poles-this includes 50 ft. and 40 ft. poles. Bases will be provided by the
Department.
e Luminaire fixtures and lamps-this includes regular and high mast fixtures and lamps.
Aviation fixtures and lamps will not be provided by the Department.
e Screw-In foundations.
e Ground boxes-the Contractor will be responsible for all other materials needed to install the ground box.
e Battery boxes.
e Electrical services-the Contractor will be responsible for all components except the service enclosure.
e Flashing Beacon Assembly-this includes all parts of the assembly, including solar components, except:
conduit, wiring, fuses, slugs, and fuse holders.
e Ped Pole Assembly-this includes the pedestrian signal section and indication. The
Contractor will be responsible for all required wiring and fuse holders if needed.
e Flasher cabinets.
e VIVDS cameras.

Counties included are: Brown, Coleman, Comanche, Eastland, Lampasas, McCulloch, Mills, San Saba and Stephens.
The Engineer will send the Contractor a WORK ORDER for requested work. Be available to make repairs Monday through

Friday and weekends if directed. Begin work within 72 hours (for ALL items on this Contract) after phone, fax, or email
notification, or by date designated by the Engineer on the WORK ORDER.

The Engineer will specify the number of WORKING DAYS granted for each WORK ORDER based on a percentage of the
dollar amount of the WORK ORDER verses the total dollar amount of the Contract.

The minimum dollar amount for each WORK ORDER will be $1,000.

After the Work Order is issued, the Contractor shall be responsible for notifying the Signal Shop at (325)643-0493 before
beginning any work.

The Contractor shall repair any damages caused by any process of construction or any damages resulting from any act or
omissions on behalf of the Contractor. This work is subsidiary to the Contract items.

General Notes Sheet A

Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

ITEM 2 INSTRUCTIONS TO BIDDERS

Contractor questions on this project are to be emailed to the following individual(s):
Name Email Address

Eric Lykins, P.E. eric.lykins@txdot.gov

Blake Stembridge, E.I.T. blake.stembridge @txdot.gov

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

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

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

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

ITEM 7 LEGAL RELATIONS AND RESPONSIBILITIES
No significant traffic generator events identified.

ITEM 8 PROSECUTION AND PROGRESS

Liquidated damages will be assessed in accordance with Item 8, at the rate shown in Special Provision 000-658, “Schedule of
Liquidated Damages.”

ITEM 502 BARRICADES, SIGNS AND TRAFFIC HANDLING
Project Limit Barricades will not be required for this project.

The Contractor shall not block traffic lanes from 7:00 a.m. to 8:30 a.m. and 4:30 p.m. to 6:00 p.m. unless otherwise
approved by the Engineer.

The Contractor shall have all necessary equipment needed to perform the work and the necessary traffic control.

All Contractor's flagging personnel shall wear clean safety vests and hard hats while flagging and shall have appropriate
flagging certification.

Flags on roll-up signs are not required.
ITEM 610 ROADWAY ILLUMINATION ASSEMBLIES

If a new foundation is required, it will be paid for with Item 6000-6059 Install Foundation.

General Notes Sheet B
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Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

If a lamp is the only component to be replaced it will be paid for with Item 6000-6138 Replace Lamp (Pole Mount Fixture). For
any other repairs, the lamp will be subsidiary to the pertinent bid items.

ITEM 618 CONDUIT
All conduit shall be SCH 80 PVC.

See Plans & Specifications regarding type of conduit. All couplings and connections shall be tight and waterproof. Each end of
every PVC pipe connection and/or coupling shall be cleaned with PVC cleaner and glued thoroughly with PVC sealer.
Proposed and existing conduit shall be brought into a pull box and elbowed unless otherwise shown. Where a rigid metal
conduit run terminates, a bushing shall be provided to protect the wire from abrasion.

The conduit shall be placed at a minimum depth of two 2 ft. unless otherwise shown on the plans or directed by the Engineer. If
utility lines or other obstacles are at the 2 ft. minimum depth then the conduit shall be routed under the utility or obstacle unless
otherwise approved by the Engineer.

The conduit shall be placed on a 2 in. sand cushion and then backfilled with a minimum of 6 inches of sand fill. The
remainder of the trench shall be backfilled with flexible base or soil as required by location of conduit on the project.

Flexible metal shall not be used on this project.
High density polyethylene (HDPE) may be threaded and used with threaded PVC connectors or couplings.
Use materials from prequalified material producers list as shown on the Texas Department of Transportation (TxDOT) -

Construction Division's (CST) material producer list. Category is “Roadway Illumination and Electrical Supplies.”
ITEM 620 ELECTRICAL CONDUCTORS

Labeling conductors with label maker is acceptable.
A continuous bare or green insulated copper wire No. 8 or larger shall be installed in every conduit throughout the electrical
system in accordance with Item 680 “Installation of Highway Traffic Signals”, the electric detail sheets, and the latest edition

of the National Electric Code.

Grounding conductors that share the same conduit, junction box, ground box or structure shall be bonded together at every
accessible point in accordance with the National Electrical Code.

Use ONLY certified persons to perform electrical work. See Item 7.18 “Electrical Requirements” for additional details.

For both transformer and shoe-base type illumination poles, provide double-pole breakaway fuse holder as shown on the Texas
Department of Transportation (TxDOT)-Construction Division’s (CST) material producers list. Category is “Roadway lllumination
and Electrical Supplies”. Fuse holder is shown on list under Items 610 & 620. Provide 10 amp time delay fuses. For Flashing
Beacons (Item 685) and Ped poles (Item 687) within the project, provide single- pole breakaway disconnects.

Use Bussman HEBW, Littlefuse LEB, Ferraz-Shawmut FEB, or equal on ungrounded conductors.

For all grounded conductors use Bussman HET, Littlefuse LET, Ferraz-Shawmut FEBN, or equal. These breakaway
connectors have a white colored marking and a permanently installed solid neutral.

General Notes Sheet C

Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

ITEM 628 ELECTRICAL SERVICES
Any service installed by others shall comply with all TxDOT Standards from weather head to fixtures.

Coordinate setting up the electrical service with District Operations to insure the meter is installed under the proper
account name.

Photocell enclosed in pedestal services shall be orientated in a northerly direction unless otherwise directed.

ITEM 647 LARGE ROADSIDE SIGN SUPPORTS AND ASSEMBLIES

647-6002 RELOCATE LRSA:
This Item will be used to repair, reinstall, or relocate existing large roadside sign supports and assemblies. If directed by the
Engineer, the Contractor may have to furnish new sign supports.

ITEM 656 FOUNDATIONS FOR TRAFFIC CONTROL DEVICES

Drilled shaft foundations for electrical use shall be grounded using a ground rod. Roadside Flashing Beacon foundations shall be
of the Screw-in Anchor type.

ITEM 680 INSTALLATION OF HIGHWAY TRAFFIC SIGNALS
Traffic signals shall be made of polycarbonate and highway yellow in color. Cover heads until signal system is put into

operation. All faces shall be equipped with tunnel visors and backplates. Backplates shall be black polycarbonate or black
aluminum.

Controller cabinet shall be grounded using a ground rod. Wire nuts shall not be permitted unless approved by the Engineer.
ITEM 685 ROADSIDE FLASHING BEACON ASSEMBLIES

For bidding purposes, assume all solar installations will be the two-pole configuration. Actual configuration will be
designated on the WORK ORDER.

One-Pole Solar Powered Roadside Flashing Beacon shall consist of an installation with one foundation, pole and
transformer base and the use of a ground box/battery vault as shown on standard sheet(s).

Two-Pole Solar Powered Roadside Flashing Beacon shall consist of an installation with two foundations, poles and
transformer bases. The controller and batteries shall be placed on the second pole at the ROW as shown on standard
sheet(s).

All School Zone Flashing Beacons shall include a backside beacon. All roadside flashing beacons shall have 2 signal heads.

ITEM 690 MAINTENANCE OF TRAFFIC SIGNALS

690-6006-003 REMOVAL OF GROUND BOXES:
Removal of existing ground boxes requires the removal of ground box and concrete apron if present, cut off or fold over conduit
sweep ells then fill the vacancy with like material.

General Notes Sheet D




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG38EB2B

Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

690-6007-003 REPLACE OF GROUND BOXES and 690-6008 INSTALL OF GROUND BOXES:
All new ground boxes shall be TY A unless otherwise noted on the WORK ORDER. All ground boxes shall be
installed with aprons.

690-6010-003 REPLACE OF CABLES:
This Item will consist of TRF SIG CBL (TY A) (12 AWG) (4 CONDR) and TRF SIG CBL (TY A) (12 AWG) (12 CONDR).
For bidding purposes, assume most locations will use 12 conductor.

690-6025-003 REPLACE SIGNAL HEAD ASSM and 690-6026-003 INSTALL OF SIGNAL HEAD ASSM:

Mount all vehicle signal heads between 18 ft. and 19 ft. above the pavement surface, measured from the bottom of the
head. Mount all pedestrian heads, measured from the bottom of the head, 7 ft. above sidewalk or grade. Signal head
assembly shall consist of no less than 1 and no more than 12 sections. Fully assemble heads, LEDs, backplates, and
mounting hardware and install the assembly as required. Signal head assembly is measured and paid for by each
assembly installed complete in place.

690-6036-003 INSTALL OF FND FOR GROUND MNT CABINETS: Refer to Standard TS-CF-04 for dimensions.

690-6039-003 REPLACE OF CONTROL CABINET (GRND MNT):

The Contractor shall remove the existing cabinet and install the cabinet provided by the Department. If cabinet wiring is not
labeled in a legible manner, the Contractor shall re-label all cabinet wiring. The Contractor shall place stop signs with all-way
placards on all approaches of intersection or have local law enforcement control the intersection when the signal power is turned
off.

690-6042-003 REPLACE OF CONTROL CABINET (POLE MNT):

The Contractor shall remove the existing cabinet and install the cabinet provided by the Department. If cabinet wiring is not
labeled in a legible manner, the Contractor shall re-label all cabinet wiring. The Contractor shall place stop signs with all-
wayplacards on all approaches of intersection or have local law enforcement control the intersection when the signal power is
turned off.

690-6063-003 REMOVAL OF CONCRETE FOUNDATIONS:
Remove concrete to 1 ft. below grade and fill vacancy with like material.

690-6072-003 INS OF TRF SIG PL FND (36" DRIL SHFT) (For Strain Poles):
The Contractor shall provide anchor bolts, which will be subsidiary to this Item.

690-6139-003 REPL VEH SIG TUNNEL VISOR (12"):
Shall consist of removing the existing damaged visor and replacing with a visor supplied by the Department.

690-6140-003 WRAP SIGNAL CABLE:
Shall consist of wrapping the signal cable to the strain wire in each direction as needed. The Contractor shall use #6 aluminum
wire for wrapping. Existing cable clamps may be left in place.

ITEM 6000 MAINTENANCE OF ILLUMINATION
The Contractor is responsible for lowering and raising illumination ring as part of any high mast item.

6000-6059 INSTALL FOUNDATION:
This Item will be used to pay for foundations for illumination poles only. The largest requested foundation will be 8’ deep
and have a 30" diameter. The Contractor shall provide anchor bolts, which will be subsidiary to this Item.

General Notes Sheet E

Project Number: RMC-637735001
County: BROWN Control: 6377-35-001

Highway: US0377

ITEM 6002 VIDEO IMAGING VEHICLE DETECTION SYSTEM

The primary communications link between the VIVDS camera and the VIVDS Processor System shall be coaxial cable
accompanied by a three conductor 16 AWG, 24 DC or 115 VAC camera power cable.

All connection cables run from the equipment cabinet to the cameras shall be continuous without splices from terminal point to
terminal point.

Camera assemblies shall be mounted on pedestals attached to the signal mast arms. Pedestals shall not be paid for
directly.

The VIVDS will be tested and shall meet the performance standards for detection accuracy.

The Video Imaging Vehicle Detection System supplied and installed for this project shall be communications compatible
with latest version of Iteris VRAS Gold video software.

The removed cameras shall be returned to the District Signal Shop. All VIVDS cameras
shall be color.

ITEM 6185 TRUCK MOUNTED ATTENUATOR (TMA) AND TRAILER ATTENUATOR (TA)

TMA'’s needed will be calculated by the day per Call-Out.

General Notes Sheet F
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Estimate Sheet

ESTIMATE SUMMARY
CONTROL 6377-35-001
us0377 A (!;TOE[I)V:E TOTAL
L DESCRIPTION UNIT
T
ITEM DESC SP
EST FINAL EST FINAL EST FINAL EST FINAL cope | cope NO EST FINAL
10.000 104 6015 REMOVING CONC (SIDEWALKS) SY 10.000
10.000 416 6018 DRILL SHAFT (SIGN MTS) (24 IN) LF 10.000
5.000 420 6074 CL C CONC (MISC) CY 5.000
8.000 500 6033 MOBILIZATION (CALLOUT) EA 8.000
10.000 531 6002 CONC SIDEWALKS (5%) SY 10.000
3000.000 618 6046 CONDT (PVC) (SCH 80) (2") LF 3000.000
500.000 618 |6047 CONDT (PVC) (SCH 80) (2") (BORE) LF 500.000
150.000 618 |6054 CONDT (PVC) (SCH 80) (3") (BORE) LF 150.000
750.000 620 6006 ELEC CONDR (NO.10) INSULATED LF 750.000
4000.000 620 6009 ELEC CONDR (NO.6) BARE LF 4000.000
4000.000 620 6010 ELEC CONDR (NO.6) INSULATED LF 4000.000
3.000 647 6002 RELOCATE LRSA EA 3.000
4.000 682 6016 VEH SIG SEC (12")LED(HOUSING ONLY) EA 4.000
8.000 682 6017 PED SIG SEC (LED)(2 INDICATIONS) EA 8.000
4.000 682 6020 PED SIG SEC (HOUSING ONLY) EA 4.000
3.000 682 6051 BACKPLATE W/REFL BRDR(3 SEC)ALUM EA 3.000
2.000 682 6052 BACKPLATE W/REFL BRDR(4 SEC)ALUM EA 2.000
4.000 685 6001 INSTALL RDSD FLASH BEACON ASSEMBLY EA 4.000
8.000 685 6003 REMOVE RDSD FLASH BEACON ASSEMBLY EA 8.000
8.000 685 6004 INSTL RDSD FLSH BCN ASSM (SOLAR PWRD) EA 8.000
3.000 686 |6293 INS TRF SIG PL AM (STRAN)(INSTLL ONLY) EA 3.000
3.000 690 6006 REMOVAL OF GROUND BOXES EA 3.000
3.000 690 6007 REPLACE OF GROUND BOXES EA 3.000
15.000 690 6008 INSTALL OF GROUND BOXES EA 15.000
1500.000 690 6010 REPLACE OF CABLES LF 1500.000
450.000 690 6016 REMOVAL OF SPAN CABLE ASSM LF 450.000
450.000 690 6018 INSTALL OF SPAN CABLE ASSM LF 450.000
3.000 690 6019 REPLACE OF ELECTRICAL SERVICE EA 3.000
3.000 690 6020 INSTALL OF ELECTRICAL SERVICE EA 3.000
30.000 690 6025 REPLACE OF SIGNAL HEAD ASSM EA 30.000
10.000 690 6026 INSTALL OF SIGNAL HEAD ASSM EA 10.000
8.000 690 6028 REPLACE OF SIGNAL RELATED SIGNS EA 8.000
2.000 690 6036 INSTALL OF FND FOR GROUND MNT CABINETS EA 2.000
4.000 690 6039 REPLACE OF CONTROL CABINET(GRND MNT) EA 4.000
3.000 690 6042 REPLACE OF CONTROL CABINET(POLE MNT) EA 3.000
3.000 690 6045 REPLACE OF FLASHER CABINET EA 3.000
2.000 690 6052 REPLACE OF SIGNAL POLE ASSM EA 2.000
2.000 690 6063 REMOVAL OF CONCRETE FOUNDATIONS EA 2.000
30.000 690 6065 REPLACE OF LUMINAIRE HEAD EA 30.000
2.000 690 6066 INSTALL OF LUMINAIRE HEAD EA 2.000
2.000 690 6069 INSTALL OF LUMINAIRE MAST ARMS EA 2.000
30.000 690 6072 INS OF TRF SIG PL FND (36" DRIL SHFT) LF 30.000
2.000 690 6088 REPLACE PED POLE ASSM EA 2.000
4.000 690 6090 REPLACE LED TRAF SIG LAMP UNIT EA 4.000
8.000 690 6128 INSTALL SCREW-IN FND EA 8.000
1250.000 690 6137 VIVDS CABLE (INSTALL) LF 1250.000
15.000 690 6138 VIVDS CAMERA (INSTALL) EA 15.000
12.000 690 6139 REPL VEH SIG TUNNEL VISOR (12") EA 12.000
100.000 690 6140 WRAP SIGNAL CABLE LF 100.000
20.000 6000 |6016 INSTALL ELECTRICAL SPLICE EA 20.000

ESTIMATE & QUANTITY SHEET DisT COUNTY ces. SHEET

23 BROWN 6377-35-001 5A
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Estimate Sheet

ESTIMATE SUMMARY

CONTROL 6377-35-001
Us0377 A éToEI;\:I; TOTAL
L DESCRIPTION UNIT
:
EST FINAL EST FINAL EST FINAL EST FINAL TEM | DESC | SP EST FINAL
CODE CODE NO
14.000 6000 6024 INSTALL ROADWAY ILLUM ASSEMBLY (LED) EA 14.000
10.000 6000 6042 REPLACE HIGH MAST LUMINAIRES EA 10.000
5.000 6000 |[6059 INSTALL FOUNDATION EA 5.000
3.000 6000 6060 REMOVE FOUNDATION EA 3.000
60.000 6000 (6082 REPLACE FUSE EA 60.000
50.000 6000 (6083 REPLACE FUSE HOLDER EA 50.000
8.000 6000 6103 RAISE AND LOWER RING (HIGH MAST LIGHT) EA 8.000
60.000 6000 (6138 REPLACE LAMP FOR POLE MNT FIXTURE EA 60.000
200.000 6000 6145 REPLACE LAMP FOR HIGH MAST FIXTRE 400W EA 200.000
25.000 6185 6002 002 TMA (STATIONARY) DAY 25.000
ESTIMATE & QUANTITY SHEET DIST COUNTY cesd SHEET
23 BROWN 6377-35-001 SB

202104221410572
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BARRICADE AND CONSTRUCTION (BC) STANDARD SHEETS GENERAL NOTES: R=. 44"

. . . COLORS:
The Barricade and Construction Standard Sheets (BC sheets) are intended — FLUORESCENT

to show typical examples for placement of temporary traffic control R=.13" . : gg'&kggoum
devices, construction pavement markings, and typical work zone signs. BLACK
The information contained in these sheets meet or exceed the requirements BORDER AND

R=1.1"
shown in the "Texas Manual on Uniform Traffic Control Devices" (TMUTCD). ﬁ\>/' LEGEND
g

31"

—_

2.57"
2.88

17
31"

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

responsibility of the Engineer. = FLUORESCENT ——
~ BACKGROUND

R=.75"
3. The Contractor may propose changes to the TCP that are signed and sealed EEQEED,

by a licensed professional engineer for approval. The Engineer may develop, WHITE BORDER
. AND SYMBOL
sign and seal Contractor proposed changes. -

No warranty of any

J

48"

55
\

BLACK

5.

4, The Contractor is responsible for installing and maintaining the traffic
control devices as shown in the plans. The Contractor may not move or change in
the approximate location of any device without the approval of the Engineer.

. 75"

[
4"
>t

5. Geometric design of lane shifts and detours should, when possible, meet the
applicable design criteria contained in manuals such as the American
Association of State Highway and Transportation Officials (AASHTO),

"A Policy on Geometric Design of Highways and Streets," the TxDOT "Roadway o
Design Manual" or engineering judgment.

h.l

.94

TxDOT assumes no responsibility for the conversion

1.41 L.4I

.94

When projects abut, the Engineer (s) may omit the END ROAD WORK, TRAFFIC
FINES DOUBLE, and other advance warning signs if the signing would be
redundant and the work areas appear continuous to the motorists. If the 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Yellow;
adjacent project is completed first, the Contractor shall erect the L [STAY ALERT] Font: D

necessary warning signs as shown on these sheets, the TCP sheets or as hl 3.0" Radius, 1.25" Border, 0.75" Indent, Black on Orange;
directed by the Engineer. The BEGIN ROAD WORK NEXT X MILES sign shall be & J = [TALK OR TEXT LATER] Font: C specified length;

revised to show appropriate work zone distance.

.94

94
a2/

.31"*1

I !
1.68".67"1.68".67"1.68"
I I I

7. The Engineer may require duplicate warning signs on the median side of *
divided highways where median width will permit and traffic volumes 3T gl 6.38" 1" 3

justify the signing. 8. 38"

8. All signs shall be constructed in accordance with the details found in the 9"
"Standard Highway Sign Designs for Texas," latest edition. Sign details

not shown in this manual shall be shown in the plans or the Engineer shall
provide a detail to the Contractor before the sign is manufactured. SIGN DETAIL (GZO-]OT)

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

kind is made by TxDOT for any purpose whatsoever.

9. The temporary traffic control devices shown in the illustrations of the
BC sheets are examples. As necessary, the Engineer will determine the most
appropriate traffic control devices to be used.

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

DISCLAIMER:

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

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

Texas Department of Transportation
Traffic Operations Division - TE

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

be in place only while work is actually in progress or a definite need
exists.

12. The Engineer has the final decision on the location of all traffic control
devices. SHEET 1 OF 12

® Traffic
13. Inactive equipment and work vehicles, including workers’ private vehicles THE DOCUMENTS BELOW CAN BE FOUND ON-LINE AT g 0:5%?170,:,15
must be parked away from travel lanes. They should be as close to the http://www.txdot.gov ITexasDePa’tmentOfoanSPO"faﬁon Standard

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

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

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

within the right-of-way shall wear high-visibility safety apparel meeting STANDARD HIGHWAY SIGN DESIGNS FOR TEXAS (SHSD)
the requirements of ISEA "American National Standard for High-Visibility BC(1)-14

Apparel," or equivalent revisions, and labeled as ANSI 107-2004 standard TEXAS MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES (TMUTCD) e boT4. dgn v X007 [ 1007 [owe Tob0T [ovs TxD0T

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

considered for high traffic volume work areas or night time work. REVISTONS 637735 001 usS 377

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

DATE:
FILE:

-0 7-13 23 BROWN 6
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1.5,6
TYPICAL LOCATION OF CROSSROAD SIGNS T- INTERSECTION TYPICAL CONSTRUCTION WARNING SIGN SIZE AND SPACING
ROAD WORK ROAD WORK SPACING
BT X WILES S1ZE
) END G20-16TL
R 620-2 A optionet  LEXT Z Zuoufs T=:> NEXTXMIL{ZS-@ 620-1bTR ; \‘ "
see Note -la . .
5 1 and 4) / ! Sign Conventional| Expressway/ Posted| Sign
% INTERSECTED _ iBlock - City <= 1000°-1500 - Hwy N ] Number Road Froeway Speed |Spacing
z 1 1 ROADWAY ‘ 1000° -1500° - Hwy => 1 Block - City or Series X
" - - [} [} |
g X v X T X ! : - < 4 Feet
c CROSSROAD & A3 ’ ) /; Q \ cw2o MPH cApprx. )
5 cw21
= X . ORK
; % X, ) X oro.sap [VORE / % S cz0-sap | BORK cw22 48" x 48" | 48" x 48" 2: :22
ZONE BEGIN min. b TRAFFIC cwz3
' : R20-51 | ITAELC 620-5T | RO Wntis S R20-5T | FINES W25 20 240
ROAD WORK \ FINES e . . DOUBLE e 320
XML S DABLE c20-67| T | R20-5qTP | sk CW1, Cw2,
WHEN - AR|
620-2 END A R20-5CITP& STATE \ 42t Prest | CW7, CWS, 36" x 36" 48" x 48" 50 400
620-1aT  (Optional ROAD WORK CONTRACTOR 55 5002

TxDOT assumes no responsibility for the conversion

see Note Cw9, Cwii,
I ond 4) cWi4 60 6002
. . fan wi ; 620-2 65 7002
May be mounted on back of "ROAD WORK AHEAD" (CW20-1D) sign with approval of Engineer. CW3, Cw4, 5
(See note 2 below) CW5, CW6, 48" x 48" 48" x 48" 70 800
1. The typical minimum signing on o crossroad approoch should be a "ROAD WORK AHEAD" (CW20-1D)sign ond a CSJ LIMITS AT T-INTERSECTION cws-3, 75 900 2
(G20-2) “END ROAD WORK" sign, unless noted otherwise in plans. cwio, Cwi12 80 10002
2. The Engineer may use the reduced size 36" x 36" ROAD WORK AHEAD (CW20-1D) sign mounted bock to back 1. The Engineer will determine the types and location of any additional traffic control devices, 3
with the reduced size 36" x 18" "END ROAD WORK"(G20-2) sign on low volume crossroads (see Note 4 under such as a flagger and accompanying signs, or other signs, that should be used when work is * *
"Typical Construction Worning Sign Size ond Spacing”). See the "Standard Highway Sign Designs for being performed at or near an intersection.
Texas" monual for sign details. The Engineer moy omit the advance warning signs on low volume For typical si in n divided high r ays and freeways
crossroads. The Engineer will determine whether a road is low volume. This information shall be shown 2. If construction closes the road at a T-intersection the Contractor shall plaoce the "CONTRACTOR * For typical sign SEOC' 9s on divided Nighways, expressway . "w ¥S
. M . . . see Part 6 of the "Texas Monual on Uniform Traffic Control Devices
in the plans. NAME " (G20-6T) sign behind the Type 3 Barricades for the road closure (see BC(10) also). (TMUTCD) +ypical aoplication diogroms or TCP Stondard Sheets
3. Based on existing field conditions, the Engineer/Inspector may require additional signs such os FLAGGER The "ROAD WORK NEXT X MILES" left arrow(G20-1bTL) and “ROAD WORK NEXT X MILES" right arrow ypi pplicati g .
AHEAD, LOOSE GRAVEL, or other appropriate signs. When additional signs are required, these signs will (G20-1bTR) " signs shall be replaced by the detour signing called for in the plans.

A Minimum distance from work orea to first Advance Warning sign nearest the

i ini i . Th i /1n tor will determine the proper . P .
be considered part of the minimum requirements e Engineer/Inspector will determine the prope work orea and/or distance between each additional sign.

location and spacing of any sign not shown on the BC sheets, Traffic Control Plan sheets or the Work
Zone Standard Sheets.

4, The "ROAD WORK NEXT X MILES"(G20-1aT)sign shall be required at high volume crossroads to advise GENERAL NOTES

motorists of the length of construction in either direction from the intersection. The Engineer 1. Special or larger size signs may be used as necessary.

will determine whether a roadway is considered high volume.
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. When work occurs in the intersection areq, appropriote traffic control devices, as shown elsewhere in advance warning.

the plans or as determined by the Engineer/Inspector, shall be in place.

3. Distance between signs should be increased as required to have 1/2 mile

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

kind is made by TxDOT for any purpose whatsoever.

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

SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING AT THE CSJ LIMITS or more advance warning.
WORK AREAS [N MULTIPLE LOCATIONS WITHIN CSJ LIMITS e |
- % % [BEGIN 4. 36" x 36" "ROAD WORK AHEAD" (CW20-1D)signs may be used on low volume
620-9TP WORK €
. SPEED ZONE crossroads at the discretion of the Engineer. See Note 2 under “"Typical
& SEGIN Do ROAD LIMIT TRAFFIC STAY ALERT OBEY Location of Crossroad Signs”.
= 51 | RoAD WorK NOT WORK R20-5T% % | £|Ns S WARNING
< * %G20-51 ﬁ&'}”x ‘.’"ﬁ%‘é Cwi-4L RaT IPass AHEAD DOUBLE " SIGNS 5. Only diomond shoped warning sign sizes are indicated.
b} XX apésgpr iate) e
2 CW20-1D NAME ! - . s STATE LAW
a CW1-4r * %G20-6T ""'.-’Fﬁ“ CHI3-1P | weu CW20-1D * ¥R2-1 R20-5TPX ¥ | aft TALK OR TEXT LATER 6. See sign size listing in "TMUTCD", Sign Appendix or the "Standard Highway
HORK STATE ©) G20-10T% R20-3T% % Sign Designs for Texas" monual for complete |ist of available sign design
CONTRACTOR !
¢ 3X >M<P“ CHI3-1P Type 3 Barricade or X X X X X X X Sizes.
fe——————= CW20-1D channelizing devices \

\ >

\ LEGEND
< // oooz\\°°q°°°°°°°°° °°4°°°/ e - _QZ'_ JE— — Type 3 Barricade
= // o"k << '/ /<::I I Xuyo / => ooo

Channel izing Devices

¥ inni -/
X N WORK // = /egmmng of SPEED / i END .
// SPACE /l NO-PASSING R2-1| LIMIT WORK ZONE GZC:?ZDT* * — Sion

Channel izing ""esy Limit l'ine should
3X Devices b cqordir_wcfe @ >< >< See Typical Construction
When extended distances occur between minimal work spaces, the Engineer/Inspector should ensure additional with sign Warning Sign Size and
"ROAD WORK AHEAD" (CW20-1D)signs are placed in advance of these work areas to remind drivers they are still 020-2 % ¥ location NOTES X Spacing chart or the
within the project Iimits. See the opplicable TCP sheets for exact location and spacing of signs aond TMUTCD for sign
channel izing devices. The Contractor shall determine the appropriate distance spacing requirements.
10 be placed on the G20-1 series signs and "BEGIN ROAD
SAMPLE LAYOUT OF SIGNING FOR WORK BEGINNING DOWNSTREAM OF THE CSJ LIMITS WORK NEXT X MILES" (G20-5T)sign for each specific project. SHEET 2 OF 12
ke >l % ¥ 620-5aP ggzg STAY ALERT This distance shall replace the "X" and shall be rounded
__BEGIN SPEED OBEY to the nearest whole mile with the approval of the Engineer. gta Traffic
% % G20-57 | FOAD WORK | |7 o TRAFFIC WARNING No decimals shall be used. 0’5@’?‘!"”5
ROAD NEXT X WILES ¥%R20-5T | FINES SIGNS I Texas Department of Transportation s,;",’,ﬁ,’gi’d
CLOSED|Ry1-2 e >< >< DOUBLE STATE LAW @ The "BEGIN WORK ZONE" (G20-9TP) and "END WORK ZONE" (G20-2bT)
oW -6 Type 3 CW1-4L 620-6T :Tlgz % %R20-50TP M.ﬁ&m TALK OR TEXT LATER sr_woll be used as shown on the somple_ Ic_:you'r when_odvcnce
Barricade or CH13-1P CW20-1E x % | cowmeco | ¥¥R2-1 L e gezge-loT ;226 3T signs are required outside the CSJ Limits. They inform the

Sovices \ ) ) ) ) Toing outaide tne Cou"Limise where srotiic fines may dovie | BARRICADE AND CONSTRUCTION
X X X i .
/ e \T \T \j \< T T T : if workers are present PROJECT L lMl T

q
. // % ¥ Required CSJ Limit signing. See Note 10 on BC(1). TRAFFIC
\ i | FINES DOUBLE signs will not be required on projects
1 <= consisting solely of mobile operations work.
* — = — = - = = = — = 4
I Channelizing ~——CSJ Limit |:> Area for plaocement of "ROAD WORK AHEAD" (CW20-1D)sign Bc (2) = l
/ T 4 Devices | and other signs or devices as called for on the Traffic FlLE: bo-14. dgn on: TxDOT ‘mm)or‘nw: TXDOT ‘CK:TXDOT
WORK ﬂ/ // p X F\SPEED R2-1 Control Plan. ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
fe—————
oo SPACE ROA%NRORK LIMIT @ Contractor will install a regulatory speed |imit sign at REVISTONS 6377 35 001 us 317
-3 >< >< the end of the work zone. 9-07 8-14 DIST COUNTY SHEET NO.
ac 620-2 % % 7-13 23 BRONN 7
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Work zone speed limits shall be regulatory, established in accordance with the "Procedures for Establishing Speed Zones, "
§_§ ond opproved by the Texas Transportation Commission, or by City Ordinonce when within Incorporated City Limits.
[
L . . . )
°2 Reduced speeds should only be posted in the vicinity
+0 .
coo ] ] (] o . .
°.,9 Signing shown for Signing shown for
£pS Stoning shown for cs4 of work activity and not throughout the entire project. ooroning Shown for. -
> E See BC(2) for LIMITS Regulatory work zone speed signs (R2-1) shall be removed See BC(2) for LIMITS
z°u‘-’g additional advance . . additional advance
e signing. or covered during periods when they are not needed. signing.
“To
Q= C I
<£-; T
883 | 2 = —~ J |
+Qo —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_—
35 LT e |
“o8 N N AAAANARNNNNNNN N\ ~ f
gcg | AN ANNY ANNNNNY AN ANN \l
-0
;83 P o P P P P P P
2as
é‘gf_’ See General , s See General
weg (750" - 1500") Note 4 See General Note 4 (750" - 1500") Note 4
8% 0 | |
X L
£ 5
PEae WORK | 650-50p
£35% SPEED ZONE ¢
.38 LIMIT N oy | 62050 SPEED SPLED
Bes ) SPEED LIMIT WORK WORK LIMIT
355 0O 60 SPEED LMt | 70 ZONE | 20-50P ZONE | 620-5aP
gwu- R2-1 LIMIT 6 O R2-1 SPEED SPEED 7 O R2-1
8§‘5 CW3-5 6 O R2-1 LIMIT LIMIT
cm:_Hu_) R2-1 6 O R2-1
2238 © 0O
L
By GUIDANCE FOR USE:
O C
=
=0
289 LONG/INTERMEDIATE TERM WORK ZONE SPEED LIMITS GENERAL NOTES
7o
AL
o8 This type of work zone speed |imit should be included on the design of 1. Regulatory work zone speed |imits should be used only for sections of construction
£85¢ the traffic control plans when restricted geometrics with a lower design projects where speed control is of major importance.
Zouo 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
FI,!,'_E*C' a higher design speed is not feasible. mounting height.
—_ e 4
a X 0 . . . .
Long/Intermediate Term Work Zonme Speed Limit signs, when approved as described 3. 1Scpeed Zﬁnz_agr;? orefuJIrlush;o’red for one direction of travel ond are normally posted
above, should be posted and visible to the motorist when work activity is present. or eoch direction of travel.
Work activity may also be defined as a change in the roadway that requires 4. Frequency of work zone speed |imit signs should be:
a reduced speed for motorists to safely negotiate the work area, including: 40 mph and greater 0.2 10 2 miles
a) rough road or damaged pavement surface 35 mph and less 0.2 to 1 mile
b) substantial alteration of roadway geometrics (diversions)
c) construction detours 5. Regulatory speed Iimit signs shall have black legend and border on a white reflective
d) grade background (See "Reflective Sheeting” on BC(4)).
e) width
f) other conditions readily apparent to the driver 6. Fabrication, erection and maintenance of the"ADVANCE SPEED LIMIT" (CW3-5)sign,
As long as any of these conditions exist, the work zone speed |imit signs "WORK ZONE" (G20-50P) ploque and the "SPEED LIMIT"(R2-1)signs shall not be paid for
should remain in place. directly, but shall be considered subsidiary to Item 502.
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 |imit 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
the traffic control plans when workers or equipment are not behind concrete A. Law enforcement. ' ® Traffic
barrier, when work activity is within 10 feet of the traveled way or actually B. Flagger stationed next o sign. = ) Operatlons
in fthe travelled way. C. Portable changeable message sign (PCMS). A 7exas Department of Transportation Standard
.. . .. D. Low-power (drone) radar transmitter.
Short Term Work Zone Speed Limit signs should be posted and visible to the E. Speed monitor tragilers or signs.
motorists only when work activity is present. When work activity is not
present, signs shall be removed or covered. 9. Speeds shown on dg’rgi I's above are for illustration only. . BARRlCADE AND CONSTRUCT lON
(See Removing or Covering on BC(4)). Work Zone Speed Limits should only be posted as approved for each project. WORK ZONE SPEED L lMl T
10.For more specific guidance concerning the type of work, work zone
conditions and factors impacting allowable requlatory construction speed
zone reduction see TxDOT form #1204 in the TxDOT e-form system. Bc (3) - l 4
FILE: bc-14. dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
(©7TxDOT November 2002 CONT | SECT Jos HIGHWAY
[T REVISIONS 637735 001 us 317
EL_IIJ 9-07 8-14 DIST COUNTY SHEET NO.
sc 13 23 BROWN 8
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GENERAL NOTES FOR WORK ZONE SIGNS

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

2. Wooden sign posts shall be painted white.

3. Barricades shall NOT be used as sign supports.

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

~C guide the traveling public safely through the work zone.
s9 5. The Contractor may furnish either the sign design shown in the plans or in the "Stondard Highway Sign Designs for Texas" (SHSD). The
o 2 Engineer/Inspector mgy require the Contractor to furnish other work zone signs that are shown in the TMUTCD but may have been omitted
o9 from the plans. Any voriation in the plons shall be documented by written agreement between the Engineer and the Contractor’s
25 . ® o Responsible Person. All changes must be documented in writing before being implemented. This can include documenting the changes in
§°9 8 N ° the I[nspector’s TxDOT diary and having both the Inspector ond Contractor initial aond daote the agreed upon changes.
23 o @ 6. The Contractor shall furnish sign supports listed in the “Compliant Work Zone Traffic Control Device List" (CWZTCD). The Contractor
2+9 o _f g shall install the sign support in accordance with the monufacturer’s recommendations. If there is a question regarding installation
05 S .. - T procedures, the Contractor shall furnish the Engineer a copy of the monufacturer’'s installation recommendotions so the Engineer can
z« g — 7'0, min. ° 7.0 mi 2 verify the correct procedures are being followed.
e L] 0'-6" 1 ,9.0 max. 3| 6 or Y, min, 3 R | 7.0" min, . 7. The Contractor is responsible for installing signs on approved supports and replacing signs with damaged or cracked substrates and/or
o ,§’ " 1 &= [greater 9.0° mox. N £ 9.0 max. N J 6,07 min, damaged or marred reflective sheeting as directed by the Engineer/Inspector. .
93 € ” N 1 8. [Identification markings may be shown only on the back of the sign substrate. The maximum height of letters and/or company logos used
P for identification shall be 1 inch.
OCD % % 9. The Contractor shall replace damoged wood posts. New or domoged wood sign posts shall not be spliced.
53¢ Paved N~ Paved S o l'\ RAT OF K_{ efin the ~Tex 1 niform Troffic Control Devices~ Part 6)
ol RN v RN R s * 1. The types of sign supports, sign mounting height,the size of signs, and the type of sign substrates can vary based on the type of
shoulder shoulder N~ . . 0 ? N
58 /AN 7 work being performed. The Engineer is responsible for selecting the appropriate size sign for the type of work being performed. The
2cp Contractor is responsible for ensuring the sign support, sign mounting height and substrate meets monufacturer’s recommendations in
ok 7 . .
Lo ¥ When placing skid supports on unlevel ground, the leg post lengths must be adjusted so the sign appears straight and plumb. regard to crashworthiness ond duration of work requirements.
5. Objects shall NOT be placed under skids as a means of leveling. a. Long-term stationary - work that occupies a location more than 3 days. .
two b. Intermediate-term stationary - work that occupies o location more than one daylight period up to 3 days, or nighttime work lasting
o0 n . more than one hour.
C + -
Y53 * ¥ tnen pSIL:J ql‘:eeslne?'lr'reolplqlc: <3.|et)sn (%li;l_l sloel’g s;)Lll'pe:loirsf'rsgncfeh)eyshst“JrLolL::ll c:1ob're c?\;re?'dlrehde *s%rffrlueceuffl g'rr;;re nt-.\a?’reens;r s-rihen frovel ane. c. Short-term stationory - daytime work that occupies a location for more than 1 hour in @ single daylight period.
2298 PP ploq y p on. d. Short, duration - work that occupies a location up to 1 hour.
s - e. Mobile - work that moves continuously or intermittently (stopping for up to approximately 15 minutes.)
2.
05 o Suppor t ATTACHMENT FOR SIGN SUPPORTS Attachment to wooden supports . The bottom of Long-term/Intermediate-term signs shall be at least 7 feet, but not more than 9 feet, above the paved surface, except
£ >y q
+ 88 shal | not will be by bolts and nuts as shown for supplemental plaques nlot_.ln'red_below other 5|gn§.‘
0 C protrude R 2. The bottom of Short-term/Short Duraotion signs shall be a minimum of 1 foot above the pavement surfoce but no more than 2 feet above
o= above sign or screws. Use TxDOT's or the ground.
9L manufacturer’s recommended 3. Long-term/Intermediate-term Signs may be used in Iieu of Short-term/Shor+ Duration signing.
®=0 . . .
Co* 1 / procedures for attaching sign 4, Short-term/Short Duration signs shall be used only during daylight and shall be removed at the end of the workday or raised to
285 substrates to other types of appropriate Long-term/Intermediate sign height.
88, % sign supports 5. Regulatory signs shall be mounted at least 7 feet, but not more than 9 feet, above the paved surface regardless of work duration.
5+ Suppor t / V SIZE OF SIGNS
wa
- »g shall not q 1. The Controctor shall furnish the sign sizes shown on BC (2) unless otherwise shown in the plans or as directed by the Engineer.
oEs protrude < — TRAT
L above sign - - H— SICN SUBSTRATES
1] q OR H 1. The Contractor shall ensure the sign substrate is installed in accordance with the manufacturer’s recommendations for the type of sign
§2¢8 Il Il 1 Nails shall NOT 7 0
Bo5 D D be al lowed support that is being used. The CWZTCD Iists each substrate that can be used on the different types and models of sign supports.
o . 2. “"Mesh" type materials are NOT an opproved sign substrate, regordless of the tightness of the weave.
a2ge IAH EAD Each sign 3. All wooden individual sign panels fabricated from 2 or more pieces shall have one or more plywood cleat, 172" thick by 6" wide,
£ o SEN il fostened to the back of the sign and extending fully across the sign. The cleat shall be attoched to the back of the sign using wood
25 —=  Sign supports shall shall be ottached screws that do not penetrate the face of the sign panel. The screws shall be placed on both sides of the splice and spaced at 6"
%48 extend more than H H centers. The Engineer may approve other methods of splicing the sign face.
©0 0 directly to the sign
égg; 1/2 way up the rt. Multipl REFLECTIVE SHEETING
Z 00 back of the sign S.UDDO - Multiple 1. All signs shall be retroreflective and constructed of sheeting meeting the color ond retro-reflectivity requirements of DMS-8300
< Comem substrate, U signs shall not be for rigid signs or DMS-8310 for roll-up signs. The web address for DMS specifications is shown on BC(1).
o oE ] e 2. White sheeting, meeting the requirements of DMS-8300 Type A, shall be used for signs with a white background
. y ' .
g 'E"'é TONJ ELE+VAITION Jomed or spliced b)’ 3. Orange sheeting, meeting the requirements of DMS-8300 Type B, or Type Cg ., Shall be used for rigid signs with orange backgrounds.
Fiber Reinforced Plastic ony means. Wood S1GN LETIERS
1 1 1
supports shall not be 1. All sign letters and numbers shall be clear, and open rounded type uppercase alphabet letters as approved by the Federal Highway
Splicing embedded perforated square metal tubing in order to extend post H Administration (FHWA) and as published in the "Standard Highway Sign Design for Texas" manual. Signs, letters and numbers shall be of
height will only be allowed when the splice is made using four bolts, two extended or repaired first class workmanship in accordance with Department Standords and Specifications.
: ) . \ ' Y SIDE ELEVATION by splicing or
above and two below the spice point. Splice must be located entirely behind REMOVING OR COVERING
the sign substrate, not near the base of the support. Splice insert lengths Wood other means., 1. When sign messages may be confusing or do not apply, the signs shall be removed or completely covered.
should be at least 5 times nominal post size, centered on the splice and 2. Long-term stationary or intermediate stationary signs installed on square metal tubing may be turned oway from traffic 90 degrees when
of at least the same gauge material. the sign message is not applicable. This technique may not be used for signs installed in the median of divided highways or near any

intersections where the sign may be seen from approaching traffic.
3. Signs installed on wooden skids shall not be turned at 90 degree angles to the roadway. These signs should be removed or completely

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

. . WITHIN THE PROJECT LIMITS 4. When signs are covered, the material used shall be opaque, such as heavy mil black plastic, or other materials which will cover the
1. STOP/SLOW paddles are the primary method to control traoffic entire sign face and maintain their opoque properties under automobile headlights at night, without domaging the sign sheeting.
by flaggers. The STOP/SLOW paddie size should be 24" x 24" 5. Burlop shall NOT be used to cover signs.
as detailed below. 1. Permanent signs are used to give notice of traffic laws or regulations, call 6. Duct tope or other adhesive material shall NOT be offixed to a sign face.
2. When used at night, the STOP/SLOW paddie shall be attention to conditions that are potentially hozardous to traffic operations, 7. Signs and anchor stubs shall be removed and holes backfilled upon completion of work.
retroreflectorized. show route designations, destinations, directions, distances, services, points SIGN SUPPORT WEIGHTS
3. STOP/SLOW paddlies may be attached to @ staff with a minimum of interest, and other geographical, recreational, or cultural information. - . . .
length of 6 to the bottom of the sign. Drivers proceeding through a work zone need the same, if not better route - f::rﬁs:'g? zggggz;: ;?gltil;ﬁyfhzoﬁ:ig;Igzlsgzzzdfghzz(leg ;gorﬂs;z.rnlng e
4, Any lights incorporated into the STOP or SLOW paddle faces guidance as normally installed on o roadway without construction. 2. The sandbags will be tied shb’r to keep the sand from spilling and to SHEET 4 OF 12
shall only be as specifically described in Section 6E.03 2. When permanent requlatory or warning signs conflict with work zone conditions, maintain a constant weight. ' ® Traffic
Hand Signaling Devices in the TMUTCD. remove or cover the permanent signs until the permanent sign message matches 3. Rock, concrete, iron, steel or other solid objects shall not be permitted - Operations
the roodway condition. i for use as sign support weights. I Texas Department of Transportation s”,;",’,ﬁ,’;’fd
= 3. When existing permanent signs are moved and relocated due to construction 4, Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs.
purposes, they shall be visible to motorists ot all times. 5. Sandbags shall be made of @ durable material that tears upon vehicular
4. [If existing signs are to be relocated on their original supports, they shall be impact. Rubber (such as tire inner tubes) shall NOT be used.
instal led on crashworthy bases as shown on the SMD Standord sheets. The signs . e .
zr;alclj mze'r ;:e requlreg nxlnzn; ing r_mzigh'rs sgownfgn the BC §h$e'rs or_:he iMD & Eﬂt.’?ggfbg,','gz:iog?:'g?gg zzgpgcgg?eé;;r;ngugs;;‘;:Sdzg?;;gdnz;db;qﬁiigc:S:ed BARR l CADE AND CONSTRUCT lON
andaords. is work shou e paid for under the appropriate pay item for with rubber bases may be used when shown on the CNZTCD Iist.
24" relocating existing signs. 7. Sandbags shall only ge placed along or Iaid over the base supports of the TEMPORARY S l GN NOTES
5. [f permanent signs ore to be removed and relocated using temporary supports, traffic control device and shall not be suspended above ground level or
the Contractor shall use crashworthy supports as shown on the BC sheets or the hung with rope, wire, chains or other fasteners. Sandbags shall be placed
CWZTCD. The signs shall meet the required mounting heights shown on the along the length of the skids to weigh down the sign support.
BC Sheets or the SMD Standards during construction. This work should be paid 8. Saondbags shall NOT be placed under the skid and shall not be used to level Bc (4 ) - l 4
for under the appropriate pay item for relocating existing signs. sign supports placed on slopes.
N 6. Any sign or traffic control device that is struck or damaged by the Contractor FLAGS ON SIGNS FILE: be-14. dgn on: TXDOT Jexs TxDOT[ows TxDOT_[exs TxDOT
le 24n N| le 24 N| or his/her construction equipment shall be replaced as soon as possible by the 1. Flags may be used to draw attention to warning signs. When used the flag ©TxD0T November 2002 conT | seer 408 HIGHNAY
o = Bockoround - Rea 7l = Backgraund - Orange i Contractor to ensure proper guidance for the motorists. This will be subsidiary shall be 16 inches square or larger and shall be orange or fluorescent REVISIONS 637735 001 us 317
= Legend & Border - White Legend & Border - Block to I[tem 502. red-orange in color. Flags shall not be allowed to cover any portion of 9-07 8-14 DIsT COUNTY SHEET NO.
= the sign face. 7-13 23 BROWN 9
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Max imum 24" 2%6 Sign Sign > Sign
Max imum x4 _ — 12 sq. ft. ofA B |<—>|/sk|'d 4 Post 4~ Post . Post—
21 sq. ft. of wood I ] # sign face 2x6 = : 1
sign face A post oy " N :
| 27 2x6 M
»e m n / / ~ \ « \)((oﬁe‘ :
52 N I i <><°‘§\65 « ﬂ H
LY :
o 11 I H
hg xd 4x4 60" 4x4 / N ol 3
25 . wood % ¥ <14) desirable ¢l desirable
6§98 72" block block 3K :
oy8 s eost | P 3|2 : 18"
éfy_} [ ?{ 34" min. ]n Optional I‘:“?
o5 ] 4 ax4 Length of skids may 48 E 3 s'r:ong solls, | reinforcing '5 g
=05 Top be increased for minimum o 55" min. in sleeve HH 34" min. in Base
20 wood HH K | " H See the CWZTCD Post
SEv See BC(4) post additional stability. s|e wedk soils. (172" larger P strong soi ls, ee 0s
+*Zo for sign Too HH thon sign R 55" min. in for embedment.
Q- C L] ofe " sle N
<oc 30" height 4 Zx4 x 40 X See BC(4) HE post) x 18 HH weak soils.
wont 2 / " M Anchor Stub ole HH
°g2 requirement 5 2%6 for sign @r /x4 brace o areer |86 Anchor Stub i
rao heignht . oo " oo
go- & requirement 3/8" bolts w/nuts than sign HE ;:1; : s;";‘?e" HH
€08 1)) 1N W Ll J = or 3/8" x 31/2" S post) ——=13 2 post) K
[oR=J — — Jde— E kS min.) lo ofe 3K
ece — . N Zl\t sorous 2 <[ N N
=
LQO
8§L 40" 36" Front 4x4 block 4x4 block _ OPTION 1 AOPTIONSZ ) OPTION 3
cas Sice Sice (Direct Embedment) (Anchor Stub (Anchor Stub and Reinforcing Sleeve)) WING CHANNEL
ppt 1 ———————————————————
28y Front PERFORATED SQUARE METAL TUBING Lap-sp! icesbase
[o =]
233 SKID MOUNTED WOOD SIGN SUPPORTS GROUND MOUNTED SIGN SUPPORTS
X L
[ )]
=5 LONG/ INTERMEDIATE TERM STATIONARY - PORTABLE SKID MOUNTED SIGN SUPPORTS (O
o5 ? Refer to the CWZTCD and the manufacturer’s installation procedure for each type sign support.
£2y The maximum sign square footage shall adhere to the manufacturer’s recommendation.
~22 Two post installations can be used for larger signs.
O+
o
§§§ 16 sq. ft. or less of any rigid sign 1 172" WEDGE ANCHORS
e 9 sq. ft. or less- substrate listed in section J.2.d of L~ Dia. (typ) Both steel and plastic Wedge Anchor Systems as shown
>Q00 mmm' ex,”',uded the CWZTCD, except 5/8" plywood. ) on the SMD Standard Sheets may be used as temporary
88w himwol | olosti 172" plywood is al lowed. Y sign supports for signs up o 10 square feet of sign
‘”aé hinwal I plastic face. They may be set in concrete or in sturdy soils
-,k sign only if approved by the Engineer. (See web address for
vgo g "Traffic Engineering Standard Sheets" on BC(1)).
S . @ 3/8" x 3" gr. 5 bolt 18"
oL L o
coo o (2 per support) joining
O4 C °
1;,:*5 ° sign panel and supports ., OTHER DES I GNS
.‘2%2 4 MORE DETAILS OF APPROVED LONG/INTERMEDIATE
£Fo N . AND SHORT TERM SUPPORTS CAN BE FOUND ON THE
w25 : g'f"‘;ﬁ;;‘:’l‘c CWZTCD LIST. SEE BC(1) FOR WEBSITE LOCATION.
o T
acC " "
£839 v :2332 onst 374" x 11 foot GENERAL NOTES
éf‘:’.‘f.‘i’ 0 (DO NOT SPLICE) 13/4" x1 3/4 " x 129" Nominal |number Moximum | Minimum |Drilled 1. Nails may be used in the assembly of wooden sign
aFof R (hole to hole) 12 ga. support Post of Sq. feet of Soil Hole (s) supports, but 3/8" bolts with nuts or 3/8" x 312t
S L. H 1 374" galv. round telescopes into sleeve Size |Posts| Sign Face | Embedment|Required 'Ugnsc';?": must be used on every joint for final
o xo gy . . connection.
‘Ml wn+:1 3;26 h<1>lt3e§4" : 4 x4 1 12 36" NO
or X . . .
(] . . . . ~ 4 x4 2 21 36" NO 2. No more than 2 sign posts shall be placed within o
! squore tubing 13/4 " x1.3/4 " x 52" (hole > %6 1 21 36" YES 7 ft. circle, except for specific materials noted on the
lold to hole) 12 ga. square perforated m CWZTCD List.
Upright must w N1l S — tubing diagonal brace o 4 x6 2 36 36 YES
+e|e§cope to . N [e o o o #)e o o o o Q I - 3. When project is completed, all sign supports and
provide 7' height f WOOD POST SYSTEM FOR GROUND foundations shal |l be removed from the project site.
e ment « | is wi i idi
above pavel 28" | 1374 " x 1 3/4 " x 32" (hole ) MOUNTED SIGN SUPPORTS This will be considered subsidiary to Item 502.
to hole) 12 ga. square perforated = :;‘5
tubing cross brace N [ see BC(4) for definition of "Work Duration, "
o 3/8" X 4-1/2 gr. \ X Wood sign posts MUST be one piece._ Splicir_u; will
o,‘ c)o 5 BOLT (TYP.) - = .=_{ NOT be al lowed. Posts shall be painted white.
¥ b N
8.7 <l > A See the CHZTCD for the type of sign substrote
pin ot angle - - o 3/8 " X 3" or that can be used for each approved sign support.
needed to 3 o = N ?bolf or
- match sideslope N A .
36 N ° 13/4 " x13/4 " x 129" : SHEET 5 OF 12
2.5 _ . . (hole to hole) S N - Traffic
©1/16 12 ga. square . > g Oge;r_at_ions
Welds to start on 7 perforated b o Te D t t of Ti tati ivision
opposite sides tubing upright ————| o . _%w_ A I exas Department of Transportation Standard
going in opposite N——— v '''' 3"
directions. Minimum 8"
weld, do not -2" x 2" x
back fill puddle. 12 ga. 2" x 2" x 59" gg‘;‘z’zz*zgizg'de" BARRICADE AND CONSTRUCTION
weld &7 upright (hole to hole)
| S TN | S— 12 go. per forated TYPICAL SIGN SUPPORT
::;S'r_s\ < veld starts here tubing skid 2" x 2" x 8"
’s P (hole to hole)
here P weld I 5 12 go. square
SINGLE LEG BASE per forated BC(5)-14
Side View tubing sleeve
| | welded to skid FILE: be-14. dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
I 60" | ©TxDOT November 2002 CONT |SECT JoB HIGHWAY
[T REVISIONS 637735 001 us 317
o SKID MOUNTED PERFORATED SQUARE STEEL TUBING SIGN SUPPORTS 9-07 8-14
<<~ 7-13
ouw 23 BROWN 10
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WHEN NOT [N USE, REMOVE THE PCMS FROM THE RIGHT-OF-WAY OR PLACE THE PCMS RECOMMENDED PHASES AND FORMATS FOR PCMS MESSAGES DURING ROADWORK ACTIVITIES
BEHIND BARRIER OR GUARDRAIL WITH SIGN PANEL TURNED PARALLEL TO TRAFFIC . o
(The Engineer may approve other messages not specifically covered here.)
PORTABLE CHANGEABLE MESSAGE SIGNS
~C 1. The Engineer/Inspector shall approve all messages used on portable . .
5."9' changeable message signs (PCMS) . Phose ] H Cond i '|' i on |_ i S'l's PhGSG 2: POSS | b I e Componen'l' L | STS
55 2. Messages on PCMS should contain no more than 8 words (about four to
ré f}gg*..cf.f;“f*:';z per word), not including simple words such os "TO, Road/Lone/R Cl List L . Action to Toke/Effect on Travel Location Warning ** Advance
§:§ 3. Messages should consist of a single phase, or two phases that oa ane/Ramp osure Lis Other Condition List List List List Notice List
CC alternate. Three-phase messages are not al lowed. Each phase of the
g+ o message should convey a single thought, ond must be understood by FREEWAY FRONTAGE ROADWORK ROAD MERGE FORM AT SPEED TUE-FRI
06" itself. CLOSED ROAD XXX FT REPAIRS RIGHT X LINES FM XXXX LIMIT XX AM-
Z:'E: Use the word "EXIT" to refer to an exit romp on a freeway; i.e., X MILE CLOSED XXXX FT RIGHT XX MPH X PM
kv "EXIT CLOSED." Do not use the term "RAMP."
il -2 Alwoys use the route or interstate designation (IH, US, SH, FM) ROAD SHOULDER FLAGGER LANE DETOUR USE BEFORE MAX IMUM APR XX-
P ;"1::9,:':ze’f:ﬁe“;')‘::;nwg‘;"orzjs:f;:gr;%gM?;ggggée sonel should be CLOSED CLOSED XXXX FT NARROWS NEXT XXXXX RAILROAD SPEED XX
= i i _
'::)§§ a minimun 7 feet above the roadway, where possible. AT SH XXX XXX FT XXXX FT X EXITS RD EXIT CROSSING XX MPH X PM-X AM
oaL The message term "WEEKEND" should be used only if the work is to —
Esg start on Saturday morning and end by Sunday evening at midnight. ROAD RIGHT LN RIGHT LN TWO-WAY USE USE EXIT NEXT MINIMUM BEGINS
28 Actual doys ond hours of work should be displayed on the PCMS if work CLSD AT CLOSED NARROWS TRAFFIC EXIT XXX I-XX X SPEED MONDAY
,5,,,% is to begin on Friday evening and/or continue into Monday morning. FM XXXX XXX FT XXXX FT XX MILE NORTH MILES XX MPH
50 The Engineer/Inspector may select one of two options which are avail-
Las able for displaying a two-phase message on a PCMS. Each phase may be RIGHT X RIGHT X MERGING CONST STAY ON USE PAST ADVISORY BEGINS
58w displayed for either four seconds_eoch or for three seconds each. LANES LANES TRAFFIC TRAFFIC US XXX I-XX E US XXX SPEED MAY XX
St Do not "flash" messages or wor:ds mcluc_jed in g message. The message CLOSED OPEN XXXX FT XXX FT SOUTH TO I-XX N EXIT XX MPH
=¥ should be steady burn or continuous while displayed.
gxpe . Do not present redundant information on a two-phase message; i.e.
X L ’ 9 -
i keeping two lines of the message the same and changing the third Iine. CENTER DAYTIME LOOSE UNEVEN TRUCKS WATCH XXXXXXX RIGHT MAY X-X
SRS . Do not use the word "Danger” in message. LANE LANE GRAVEL LANES USE FOR T0 LANE XX PM -
for . Do not display the message "LANES SHIFT LEFT" or “LANES SHIFT RIGHT" CLOSED CLOSURES XXXX FT XXXX FT US XXX N TRUCKS XXXXXXX EXIT XX AM
+89 on a PCMS. Drivers do not understand the message.
P . Do not display messages that scroll horizontally or vertically across NIGHT I-XX SOUTH DETOUR ROUGH WATCH EXPECT US XXX USE NEXT
ol the face of the sign. LANE EXIT X MILE ROAD FOR DELAYS T0 CAUTION FRI-SUN
“E’:u? . The following table lists abbreviated words and two-word phrases that CLOSURES CLOSED XXXX FT TRUCKS FM XXXX
ooy are acceptable for use on @ PCMS. Both words in @ phrase must be
Yo disployed together. Words or phrases not on this Iist should not be VARIOUS EXIT XXX ROADWORK ROADWORK EXPECT PREPARE DRIVE XX AM
03db abbreviated, unless shown in the TMUTCD. LANES CLOSED PAST NEXT DELAYS T0 SAFELY T0
2ag . PCMS character height should be at least 18 inches for trailer mounted
oZ6 units. They should be visible from at least 1/2 (.5) mile and the text CLOSED X MILE SH XXXX FRI-SUN STOP XX PM
5% should be legible from at least 600 feet at night and 800 feet in
255 daylight. Truck mounted units must hove o choracter height of 10 inches EXIT RIGHT LN BUMP Us XXX REDUCE END DRIVE NEXT
g:g Egghm?is;ebgflsg;l’:lzhgz?g g:z éggilrggoozeﬁé message board rather than CLOSED 10 BE XXXXFT EXIT SPEED SHOULDER WITH TUE
_,2%2 left or right justified, CLOSED X MILES XXX FT USE CARE AUG XX
£ . If disabled, the PCMS should default to an illegible display that will
:Eg not alarm motorists and will only be used to alert workers that the MALL X LANES TRAFFIC LANES USE WATCH TONIGHT
6,2 PCMS has mal functioned. A pattern such os a series of horizontal solid DRIVEWAY CLOSED SIGNAL SHIFT OTHER FOR XX PM-
z899° bors is appropriate. CLOSED TUE - FRI XXXX FT ROUTES WORKERS XX AM
wDEW
=
gg.‘i’.g XXXXXXXX STAY «
a er WORD OR PHRASE ABBREVIATION WORD OR PHRASE | ABBREVIATION BLVD % LANES SHIFT in Phase 1 must be used with STAY IN LANE in Phase 2. IN % % See Application Guidelines Note 6.
3 %6 CLOSED LANE
Access Road ACCS RD Major MAJ
Alternate ALT Miles MI
Avenue AVE Miles Per Hour MPH
Best Route BEST RTE Minor MNR APPLICATION GUIDELINES WORDING ALTERNATIVES
;oglevcrd ;Iﬁ\[;g nondo{ nggM 1. Only 1 or 2 phases are to be used on a PCMS. 1. The words RIGHT, LEFT and ALL con be interchanged as appropriate.
Crndq_: CANT Norrm N 2. The 1st phose (or both) should be selected from the 2. Roadway designations IH, US, SH, FM and LP can be interchanged as
anno or "Road/Lane/Ramp Closure List" and the "Other Condition List". appropriate.
Center _ CTR Nor thbound (route) N 3. A 2nd phase can be selected from the "Action to Take/Effect 3. EAST, WEST, NORTH and SOUTH (or abbreviations E, W, N and S) can
ggggaruchon CONST AHD :0”;'"9 :gING on Travel, Location, General Worning, or Advance Notice be interchanged as appropriate.
0a Phase Lists". 4, Highway names and numbers reploced as appropriate.
CROSSIN(; XI':G R Right Lane RT LN 4. A Location Phase is necessary only if a distance or location 5. ROAD, HIGHWAY and FREEWAY can be interchonged as needed.
Detour Route DETOUR RTE Saturday SAT is not included in the first phase selected. 6. AHEAD may be used instead of distances if necessary.
Do Not DONT Service Road SERV_RD 5. If two PCMS are used in sequence, they must be separated by 7. FT and MI, MILE ond MILES interchanged as appropriate.
Egst = Shoulder SHLDR a minimum of 1000 ft. Each PCMS shall be Iimited to two phases, 8. AT, BEFORE and PAST interchanged as needed.
:osfbound (route) E Slippery SLIP and should be understandable by themselves. 9. Distances or AHEAD can be eliminated from the message if @
| cmergency EMER South S 6. For advance notice, when the current date is within seven days location phase is used.
Emergency Vehicle | EMER VEH Southbound (route) S of the actual work date, calendar days should be replaced with
Entrance, Enter | ENT Speed SPD days of the week. Advance notification should typically be for
::g:z:zwtgne :;‘(g WI;N g'frge'f leJN no more than one week prior to the work.
> > uncay SHEET 6 OF 12
XXXX Feet XXXX FT Telephone PHONE
Fog Ahead FOG_AHD Temporary TEMP gf@ Traffic
Freeway FRNY, FWY Torede TS PCMS SIGNS WITHIN THE R.O.W. SHALL BE BEHIND GUARDRAIL OR Operations
R To Downtown T0 DR CONCRETE BARRIER OR SHALL HAVE A MINIMUM OF FOUR (4) M 7exas Department of Transportation | Syanary
affic
Hozordous Driving | HAZ DRIVING Trqve:ers TRVLRS PLASTIC DRUMS PLACED PERPENDICULAR TO TRAFFIC ON THE
gslzgrggtcls Z'g:e"‘ﬂ' :35“” Tuesday TUES UPSTREAM SIDE OF THE PCMS, WHEN EXPOSED TO ONE DIRECTION ARRICA A TRUCT
[} - T -
Vehtele T Tine Winofes TV TV OF TRAFFIC. WHEN EXPOSED TO TWO WAY TRAFFIC, THE FOUR DRUMS BARRICADE AND CONSTRUCTION
Highwoy S Vehicies (57 VER, VERS SHOULD BE PLACED WITH ONE DRUM AT EACH OF THE FOUR CORNERS OF THE UNIT. PORTABLE CHANGEABLE
- z Worning WARN
Loformotion [0 Wednesday _ WD ___ FULL MATRIX PCMS SIGNS MESSAGE SIGN (PCMS)
Junction JCT azéghf Limit z LIvI 1. When Full Matrix PCMS signs are used, the character height and legibility/visibility requirements shall be maintained as listed in Note 15 under "PORTABLE
Left LFT WesToound rootel W CHANGEABLE MESSAGE SICNS™ above. ) ) ) ) ) ) BC(6)-14
Left Lane LFT LN Wet Pavement WET PVMT 2. When symbol signs, such as the "Flogger Symbol"(CW20-7) are represented grophically on the Full Matrix PCMS sign ond, with the approval of the Engineer, it
Lane Closed LN CLOSED Will Not WONT shall maintain the legibility/visibility requirement Iisted above. FILE: be-14. dan o TxDOT [ck: TxDOTJow:  TxDOT [oxs TxDOT
hg!lgl;elr-\gxgé QK?NI}EVEL 3. When symbol signs are represented graphically on the Full Matrix PCMS, they shall only supplement the use of the static sign represented, and shall not substitute ©Tx00T November 2002 CoNT | sect 108 HIGHWAY
] for, or replace that sign. REVISIONS 6377/ 35 001 us 377
EL_.IJ Roadway 4. A full matrix PCMS may be used to simulate a flashing arrow board provided it meets the visibility, flash rate and dimming requirements on BC(7), for the 9-07 8-14 v ooy p——
<= designation # IH-number, US-number, SH-number, FM-number same size arrow. 7-13
ow 23 BROWN 11
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1. Barrier Reflectors shall be pre-qualified, and conform to the color and Barrier Reflector on . .. . .
I . - . P H Arrow Boards may be located behind channelizing devices in place for o shoulder
;:;::g:;gzazeg:I:Zﬂﬁg*zfoihgﬁaggg?a|Ap,|fézzcg: E?Zguségfézgrzggrler 16" tall plastic bracket taper or merging taper, otherwise they shall be delineated with four (4) channelizing
devices placed perpendicular to traffic on the upstream side of traffic.
shown on BC(1).
2. Color of Barrier Reflectors shall be as specified in the TMUTCD. The
z25 cost of the reflectors shall be considered subsidiary to Item 512, .
§2 : ubstdrary 1. The Flashing Arrow Boord should be used for all lane closures on multi-lane roadways, or slow
2 moving maintenance or construction activities on the travel Ianes.
°¢ 2. Flashing Arrow Boards should not be used on two-lane, two-way roadways, detours, diversions
25 . Max. spacing of barrier or work on shoulders unless the "CAUTION" displgy (see detail below) is used. .
§08 reflectors is 20 feet 3. The Engineer/Inspector shall choose all appropriate signs, barricades and/or other traffic
£ed . Attach the delineafor.s as per control devices that should be used in conjunction with the Flashing Arrow Board.
g+ w Barrier N pe 4, The Flashing Arrow Board should be able to display the following symbols:
> F Reflectors manufacturer’s recommendations.
o0
Z4
3_u§_ LOW PROFILE CONCRETE BARRIER (LPCB)
+Zo
0= C
<‘_-; [ ] [ ]
§ gé o. ° .0
53¢ CONCRETE TRAFFIC BARRIER (CTB) ° °
X7 _— = = - See D & OM (VIA)
Ju) ° )
“o8
2cp 3. Where traffic is on one side of the CTB, two (2) Barrier Reflectors N N OR °
T "’§ shal | be mounted in approximately the midsection of each section of CTB. °o o
ggL An alternate mounting location is uniformly spaced at one end of each ° °
£206 CTB. This will allow for attachment of a barrier grapple without Install @ minimum of o o L L
gow damaging the reflector. The Barrier Reflector mounted on the side of 3 Barrier Reflectors ® ® ° ° i
P the CTB shall be located directly below the reflector mounted on top of as per monufocturer’s .. .°
73=-X] the barrier, as shown in the detail above. .
%53 4, Where CTB separates two-way traffic, three barrier reflectors shall be recommendat ions. 4 CORNER CAUTION ALTERNATING DIAMOND CAUTION ° °
ol mounted on each section of CTB. The reflector unit on top shall have
-wh';s two yellow reflective foces (Bi-Directional)while the reflectors on each
>y side of the barrier shall have one yellow reflective face, as shown in DEL INEATION OF END TREATMENTS
T 89 the detail above. ° ° ° ° ° °
.D-lo--E 5. When CTB seporates traffic traveling in the same direction, no barrier ... e o o ... c 0o o o ... ° .. ..
DLy reflectors will be required on top of the CTB. [ ]
g=o 6. Borrier Reflector units shall be yellow or white in color to match END TREATMENTS FOR L4 L4 L ° ° L]
Eg‘d the edgeline being supplemented. CTB'S USED ° ° L] L ° L
oa 7. Maximum spacing of Barrier Reflectors is forty (40) feet. DOUBLE ARROW
o5 8. Pavement markers or temporary flexible-reflective roadway marker tabs IN WORK ZONES LEFT & RIGHT CHEVRON ARROW
Laog shal | NOT be used as CTB del ineation. End treatments used on CTB’s in work LEFT & RIGHT
Eé‘é 9. Attachment of Barrier Reflectors to CTB shall be per monufacturer's zones shall meet crashworthy standards
g recommendat ions. as defined in the National Cooperative .. ) ) . .
2 55 10.Missing or domaged Barrier Reflectors shall be reploced as directed Highway Research Report 350 RZ?er to 5. Ehe "CQUEIOE dISD‘Iij conznsfs of four corner lamps flashing simultaneously, or the Alternating
Ow C H N . i i n.
B0 II.E?n;rII: Erl‘gézegz.rriers shall be delineated as shown on the above detail. the CWZTCD List for opproved end 6. nggmg:rﬂiggfl??ngocgug?f’ﬁ gv'IISDlﬂ)' is NOT ALLOWED.
0o treatments ond manufacturers. 7. The Flashing Arrow Board shall be capable of minimum 50 percent dimming from rated lamp voltage.
Fral The flashing rate of the lamps shall not be less than 25 nor more than 40 flashes per minute.
3 8. Minimum Iamp "on time" shall be approximately 50 percent for the flashing arrow and equal
00 . . .
533 BARRIER REFLECTORS FOR CONCRETE TRAFFIC BARRIER AND ATTENUATORS . Imtervols of 75 percent for eoon secuential phase of e flosning chevron,
0S5 . quential arrow display is LL . .
£9eh 10, The flashing arrow display is the TxDOT standard; however, the sequential Chevron
000 display may be used during daylight operations.
< Lomem 11. The Flashing Arrow Boord shall be mounted on a vehicle, trailer or other suitable support.
3FT¢ WARNING L IGHTS
3 ©¥ 12. A Flashing Arrow Board SHALL NOT BE USED to laterally shift traffic.
S S . . . 13. A full motrix PCMS may be used to simulate a Flashing Arrow Boord provided it meets visibility,
o xo 1. Worning Iights shall meet the requirements of the TMUTCD. flash rate and dimming requirements on this sheet for the same size arrow.
2. Warning lights sh(_]ll NOT b? ms'rol!ed or.1 barricades. . . . 14, Minimum mounting height of trailer mounted Arrow Boards should be 7 feet from roadway
3. Type A-Low Intensity Flashing Warning Lights are commonly used with drums. They are intended to warn of or mark a potentially hazardous to bottom of panel.

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

4. Type-C ond Type D 360 degree Steady Burn Lights are intended to be used in o series for delineation 10 supplement other traffic control REQUIREMENTS
5 o) devices. Their use shall be as indicated on this sheet and/or other sheets of the plans by the designation "SB". MINIMUM
5. The Engineer/Inspector or the plans shall specify the location and type of warning lights to be installed on the troffic control devices. TYPE MINIMUM | MINIMUM NUMBER VISIBILITY ATTENTION
6. When required by the Engineer, the Contractor shall furnish a copy of the warning lights certification. The warning |ight manufacturer will SIZE OF PANEL LAMPS DISTANCE : WHEN NOT IN USE, REMOVE
certify the warning Iights meet the requirements of the latest ITE Purchase Specifications for Flashing and Steady-Burn Warning Lights. - Flashing Arrow Boords THE ARROW BOARD FROM THE
7. When used to delineate curves, Type-C and Type D Steady Burn Lights should only be placed on the outside of the curve, not the inside. B [30x60 13 374 mile shal | be equipped with RIGHT-OF -WAY OR PLACE THE
8. The location of warning Iights and warning reflectors on drums shall be as shown elsewhere in the plans. ¢ | 48 x 96 15 1 mile outomatic dimming devices. #s&gglgogigR?Eglgg ESQESEIEL
Type € Worning Lignt or WARNING LIGHTS MOUNTED ON PLASTIC DRUMS
approved substitute mounted on a 1. Type A flashing warning lights are intended to warn drivers that they are approaching or are in a potentially hazardous area.

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

3. A series of sequential flashing warning lights placed on channelizing 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 a series to delineate the edge of the travel lone on detours, on lone SHEET 7 OF 12
changes, on lane closures, and on other similar conditions. -
5. Type A, Type C ond Type D warning lights shall be installed ot locations os detailed on other sheets in the plans. §® Opz;aafggns
6. Warning lights shall not be installed on a drum that has a sign, chevron or vertical panel. i Division
7. The maximum spacing for warning lights on drums should be identical to the channelizing device spacing. TRUCK-MOUNTED ATTENUATORS ITexas Department of Transportation Standard
R REF TOR T PLAST R AS A TITUTE FOR TYP (STEADY RN) WAR HT 1. Truck-mounted attenuators (TMA) used on TxDOT facilities
WARNING REFLECTORS MOUNTED ON PLASTIC DRUMS AS SUBSTITUTE FO! E C (STEADY BURN) WARNING L IGHTS must meet the requirements outlined in the Notional BARRICADE AND CONSTRUCTlON
1. A warning reflector or approved substitute may be mounted on a plastic drum as o substitute for a Type C, steady burn warning |ight at the Cooperative Highway Reseocch Report No. 350 (NCHRP 350)
discretion of the Contractor unless otherwise noted in the plans. or the Maonual for Assessing Sof(_e'ry Hardware (MASH).
2. The warning reflector shall be yellow in color and shall be monufactured using a sign substrate approved for use with plastic drums |isted 2. Eefefl' ;one CWZTCD for the requirements of Level 2 or ARRO" PANEL’ REFLECTORS!
on the CWZTCD. eve S. .
3. The warning reflector shall have a minimum retroreflective surface area (one-side) of 30 square inches. 3' ?ﬁ:er to the ‘EWZLCD fgr a list °T :gprgxes T“SMS;‘ teg WARN l NG L IGHTS & AT TENUATOR
Warning reflector may be round 4. Round reflectors shall be fully reflectorized, including the area where attached to the drum. " in :hgrglgﬁgu're on freeways unless otherwise note
or square.Must have g yellow . Square substrates must have a minimum of 30 square inches of reflectorized sheeting. They do not have to be reflectorized where it 5. A TMA should be used anytime that it can be positioned
reflective surface area of at least gttoches to the drum. . . . . . .. . 30 to 100 feet in advance of the area of crew exposure Bc ( 7) -14
30 square inches . The side of the warning reflector facing approaching traffic shall have sheeting meeting the color ond retroreflectivity requirements for without adversely affecting the work performance. - - - - -
DMS 8300-Type B or Type C i A FILE: bo-14. dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
v . . . 6. The only reason a TMA should not be required is when a work
7. When used near two-way traffic, both sides of the warning reflector shall be reflectorized. area is spread down the roadway and the work crew is an ©TxDOT_November 2002 CONT | SECT 08 HIGHuAY
I 8. The worning reflector should be mounted on the side of the handle nearest opproaching traffic. extended distance from the TMA. REVISIONS 6377|35 001 us 317
W 9. The maximum spacing for warning reflectors should be identical to the channelizing device spacing requirements. 9-07 8-14 DisT COUNTY SHEET NO.
=in 7-13 23 BROMN 12
o




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B
GENERAL NOTES

1. For long term stationaory work zones on freeways, drums shall be used as Hondle 18" min
the primary channelizing device.
2. For intermediate term stationary work zones on freeways, drums should be Top should not 9/16" dia. (typ)
e used as the primary channelizing device but may be replaced in tangent 0l low collection for mounting
go sections by vertical panels, or 42" two-piece cones. In tangent sections of "’?'fer or signs and
. 9 one-piece cones may be used with the approval of the Engineer but only debris warning lights
o9 if personnel are present on the project at all times to maintain the -
2§ . cones in proper position and location. 4" mox
] 3. For short term stationary work zones on freeways, drums are the preferred 4" min
t22 channelizing device but may be reploced in tapers, transitions ond tangent 8" max
g+ sections by vertical panels, two-piece cones or one-piece cones Qs (typ) chl’_] grum s::o;l have é
05" approved by the Engineer. a "‘"z"r"“’f‘ o orange
zZ-g 4. Drums and al| related items shall comply with the requirements of the o it S Pes 18" x 24" Sign 12" x 24"
el current version of the "Texas Manual on Uniform Traffic Control Devices" us;ng ype A retro (Maximum Sign Dimension) Vertical Panel
T o (TMUTCD) and the "Compliant Work Zone Traffic Control Devices List" 2" max reflective sheeting Chevron CW1-8, Opposing Traffic Lane  mount with diogonals
s (CWZTCD). (typ.) with the top stripe Divider, Driveway sign D70g, Keep Right  gloping down towards
8'@% 5. Drums, bases, and relg‘red materials shall exhibit good workmanship and being orange. R4 series or other _signs as approved travel way
T2 shal | be fI:ee from objecﬂonablg mcrl_<s_or defects that would adversely z é by Engineer
gas affect their appearance or serviceability. . C .
&9 6. The Cor_rrroc'.rof shal | have a maximum of 24 h?urs to replace any plastic sy
ggg :‘;:TsdéS?g;n;l::$ ;:ra;ezloizrczz'rdt;zixe Engineer/Inspector. The replace- BEEE S Pl YWOOd. Al u'ninum or Metal sign
1 > ' o B substrates shall NOT be used on
@53 GENERAL DESIGN REQUIREMENTS plastic drums
L9 ‘oo . . . .
g:g Trep?uol!flzd plos;:ltl:ld;uns :holllmee'rd'rh? f?llsmTtg) zefun:er;:n'r: . Taper to ?I low
232 " be the top portion and fhe -bese" sholl be the botfom. i
%ﬁf 2. The body and base shall lock together in such a manner that the body x [ E;E;Zlum ° SIGNS, CHEVRONSv AND VERTICAL PANELS MOUNTED
ol separates from the base when impacted by a vehicle traveling ot a speed 2 — —~ ON PLASTIC DRUMS
052 of 20 MPH or greater but prevents accidental seporation due to normal R / -1 Bt_:se (36"
£25 handling ond/or air turbulence created by passing vehicles. = dia. max)
=92 3. Plastic drums shall be constructed of lightweight flexible, and
4= deformable moterials. The Contractor shall NOT use metal drums or
55 single piece plastic drums os channelization devices or sign supports. . V. . 1. Signs used on plastic drums shall be manufactured using
Co* 4, Drums shall present a profile that is a minimum of 18 inches in width This defail is not intended substrates listed on the CWZTCD.
285 ot the 36 inch height when viewed from ony direction. The height of for :gbré;"g:égn] X Ee‘: note 3
8?;’_’ drum unit (body installed on base) shall be a minimum of 36 inches and CW1-6L 2 gpgvid:rs of opp;gvedor 2. Chevrons and other work zone signs with an orange background
wag a maximum of 42 inches. L 2 N Detectable Pedestrion shall be manufactured with Type B or Type Cp Orange
i ilt-i i I~ 1 < heet in ting th lor and retroreflectivity requirements
o 25 5. The top of 'rr_1e drum shall. have a built-in handle for easy pickup and Barr |cades sheeting mee ing e color and t Yy req
5o« shall be designed to drain water and not collect debris. The handle K of DMS-8300, "Sign Face Material,” unless otherwise
o5y shal | have a minimum of two widely spaced 9/16 inch diometer holes to specified in the plans.
S+ L al low attochment of a warning light, warning reflector unit or approved . . .
w50 compliant sign. 12" 3. Verh(_:al Pune!s shall be rpanufoc'rured with orange and white
rLao 6. The exterior of the drum body shall have @ minimum of four alternating Continuous smooth sr_1ee+|ng rnee'!'mg the rqulremen'rs of DMS-8300 Type A
£y orange and white retroreflective circumferential stripes not less than rail for hond trailin Diagonal stripes on Vertical Panels shall slope down toword
25 4 inches nor greater than 8 inches in width. Any non-reflectorized 36 the intended traveled lane.
%2 space between any two adjacent stripes shall not exceed 2 inches in | 4 . .
982 width, . 4. Other sign messoges (text or symbolic) moy be used as
YoEw® 7. Bases shall have a maximum width of 36 inches, a maximum height of 4 36" 8 approved by the Engineer. Sign dimensions shall not exceed
S222 inches, and a minimum of two footholds of sufficient size to allow base 18 inches in width or 24 inches in height, except for the R
2Fof to be held down while separating the drum body from the base. A series signs discussed in note 8 below.
A= 8. Plastic drums shall be constructed of ultra-violet stabilized, orange, r . . . . .
a xo high-density polyethylene (HDPE) or other approved material. 45}/\/\;/ 5. Signs shall be installed using a 1{2 inch bolt (nominal)
9. Drum body shall have a maximum unbal lasted weight of 11 Ibs. / and nu'r,_ two washers, and one locking washer for each
10.Drum ond base shall be marked with manufacturer’s name and model number. 4" orange connect ion.
4" White Detectable Edge 6. Mounting bolts and nuts shall be fully engaged and
RETROREFLECTIVE SHEETING adequately torqued. Bolts should not extend more than 1/2
Vv inch beyond nuts.
1. The stripes used on drums shall be constructed of sheeting meeting the
color and retroreflectivity requirements of Departmental Materials 7. Chevrons may be placed on drums on the outside of curves,
Specification DMS-8300, "“Sign Face Materials." Type A reflective on merging topers or on shifting topers. When used in these
sheeting shall be supplied unless otherwise specified in the plans. 2" Max. locations they may be placed on every drum or spoced not
2. The sheeting shall be suitable for use on and shall adhere to the drum more than on every third drum. A minimum of three (3)
surface such that, upon vehicular impact, the sheeting shall remain should be used at each location called for in the plons.
adhered in-plaoce ond exhibit no delaminating, cracking, or loss of
;i:;zz:flecﬂvify other than that loss due to abrasion of the sheeting 8. R9-9, R9-10, R9-11 and R9-11a Sidewalk Closed signs which
DIRECTION INDICATOR BARRICADE DETECTABLE PEDESTRIAN BARRICADES are 24 inches wide may be mounted on plastic drums, with
. . . . . 1. When existing pedestrion focilities or; disrupted, closed, or opprovat © ¢ Enoineer.
BALLAST '+ e Dirsetion Insicotor B icoce oy bt R o SEert Ferocorea in'a T1c sone, e teroarory foct i ties shor | o6
guidance to drivers is necessary. detectable and mclud? cccessnl:_n | !‘ry feafure§ consn§1-?n1- with
1. Unbal losted bases shall be large enough to hold up to 50 Ibs. of sand. 2. If used, the Direction Indicator Barricade should be used the features present in the existing pedestrian focility. SHEET 8 OF 12
This base, when filled with the ballast material, should weigh between in series to direct the driver through the transition and into 2. Wnere pedestrians with visual disabilities normally use the = Tratfic
35 Ibs (minimum) ond 50 Ibs (maximum). The ballast may be sond in one the intended trovel lane. G e o Ty O o JoTscTon e Y o person g Operations
to three sandbags separate from the base, sond in a sand-filled plastic 3. The Direction Indicator Barricade shall consist of One-Direction :,f‘ol |°u;':lf§cea':2r$sé zhergﬁl I:?d:“l"] of +ﬁe°é.°§ea°s:§:3mf§ne . Division
f . . . Large Arrow (CN1-6) sign in the size shown with a black arrow A . an ! - ITexas Department of Transportation Standard
base, or O'rher_’ ballasting devices as cpp_aroved by the Engineer. Stacking on a background of Type Bp or Type Cp Orange retroreflective sheeting 3. Detectable pedestrian barricades similar to the one pictured
of sandbags will be allowed, however heignt of sondbags dbove pavement above a rail with Type A retroreflective sheeting in alternating 4" above, longitudinal chonnelizing devices, some concrete
surface may not exceed 12 inches. white ond orange stripes sloping downword ot on angle of barriers, and V.IOOd or chc.m 1ink fencmo.wn-h a con-hnuol:us
2. Bases with built-in ballast shall weigh between 40 Ibs. and 50 Ibs. 45 degrees in the direction road users are to pass. Sheeting types detectoble edging can satisfoctorily delineate a pedestrian ARR A A TR T
Built-in ballast can be constructed of an integral crumb rubber base or shal | be as per DMS 8300. . T"g;'e"' rope, or plastic chain strung between devices are not B lc DE ND CONS Uc lON
a solid rubber base. 4. Double arrows on the Direction Indicator Barricade will not be . M i A . .
3. Recycled truck tire sidewalls may be used for ballast on drums approved al lowed. detectable, do not comply with the design standards in the CHANNEL lz l NG DEv l CES
forinis type of Col oSt on fhe OZICD st 5. Approved manufacturers are shown on the OWTCD List. e T a1 e e aecssimiLi Ty Cuigelines
4, The ballast shall not be heavy c_)bjec'rs, wo'rer_‘, or any material that Bal last shall be as approved by the monufacturers instructions. 0s 0 control for pedestrion movements.
would become hozaordous to motorists, pedestrions, or workers when the 5. Worning lights shall not be ottached to detectable pedestrion
drum is struck by a vehicle. barricades. Bc (8) - l 4
5. When used in regions susceptible to freezing, drums shall have drainage 6. Detectable pedestrian barricades may use 8" nominal
holes in the bottoms so that water will not collect and freeze becoming bal_'rlficcde_zai Is as s:zwn o:_BC(IO) p'f?"id?f ;rlwo'rf’rheh-rog FILE: bc-14. dgn on: TxDOT ‘ck:TxDOT‘DW: TxDOT ‘CK:TXDOT
a hazard when struck by a vehicle. raoil provides g smooth continuous rail suitable for han
6. Ballast shall not be plyaced on top of drums. trailing with no splinters, burrs, or sharp edges. ©mx01 NORVEevTSforNsZOOZ SC;_N,T_, 5;: o:)OIB CIISGHWSA'IYT
P 7. Adhesives may be used to secure base of drums to pavement. 4-03 7-13 e o
[S— Y SHEET NO.
== 9-07 8-14 23 BROWN 13
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

8" to 12" 8" to 12 8" to 12" 8" to 12" 127 1. The chevron shall be a vertical rectangle with a
'<—>| minimum size of 12 by 18 inches.
T 2. Chevrons are intended to give notice of a sharp GENERAL NOTES
2 change of alignment with the direction of travel 1. Work Zone channelizing devices illustrated on this sheet may be installed
zs = and provide additional emphasis and guidance for in close proximity to traoffic ond ore suitable for use on high or low
°a © . 18" vehicle operators with regard to changes in speed roadways. The Engineer/Inspector shall ensure that spacing and
5% 1" § 4" E Min. horizontal alignment of the roadway. placement is uniform and in accordonce with the "Texas Manual on Uniform
::é . See 24" | = See - 3. Chevrons, when used, shall be erected on the out- Troffic Control Devices™ (TMUTCD). i i
gog 4502 note 7 min, % 4+ note 7 T side of a sharp curve or turn, or on the far side 2. Channelizing devices shc?wn on this sheet may r'mve a drnv?ot.)le, f|>.<ed or
Lo 8 of on intersection. They shall be in line with por'rablg I:.mse.. The requirement for self-righting channelizing devices must
2+ ° and at right angles to approaching traffic. be specified in the General Notes or other plan sheets. .
o5= 4" e Spacing should be such that the motorist always 3. Channelizing devnce§ on self:rnghhng suppor ts sr'lould be used in work zone
zZ« 8 _ o v has three in view, until the change in alignment areas where channelizing devices are frequently impacted by er:r(_:n‘r veh!cles
L VP-1L VP-1R -V | eliminates its need or vehicle related wind gusts moking alignment of the channelizing devices
b i . - . . . - . .
A Sur ° . L. difficult to maintain. Locations of these devices shall be detailed else-
L5E Fixed Bose ;r ut:e I Rigid . 4. To be effective, the chevron should be visible where in the plans. These devices shall conform to the TMUTCD and the
ont w/ Approved ;“:e Roadway ‘€ ‘/_SLIJQIOH 36 for at least 500 feet. "Compliant Work Zone Traffic Control Devices List" (CNZTCD).
053 Adhesive a Surface 5 PP 5. Chevrons shall be orange with @ black nonreflec- 4, The Contractor shall maintain devices in a cleon condition ond replace
Gal N\ i N A R~ ] tive legend. Sheeting for the chevron shall be damaged, nonreflective, faded, or broken devices and bases as required by
R T retroreflective Type Br or Type Cr. conforming to the Engineer/Inspector. The Contractor shall be required to maintain proper
Lod .| =®X= ‘seif-righting W e e Departmental Moterial Specification DMS-8300, device spacing ond alignment.
gcg 18 - Support 12" minimum = unless noted otherwise. The legend shall meet the 5. Portable bases shall be fabricated from virgin and/or recycled rubber. The
'h'_j ﬁu v Z’"b:g"‘em — requirements of DMS-8300. portable bases shall weigh a minimum of 30 Ibs.
Las FIXED °p Fixed Bose w/ Approved Adhesive 6. For Long Term Stationary use on tapers or 6. Eo:emen'rf:urfoges_shnl 'Tge gfepored ': Q manner *:ﬁ* ensuresfprop\ecr bonding
580 —_— (Driveable Base, or Flexible transitions on freewoys and divided highways efween the odhesives, the fixed mount bases and the pavement surface.
S* (Rigid or self-righting) Support can be used) self-righting chevrons may be used to supplement :gzm:gaﬂg#; be prepared and opplied according to the manufocturer”s
o3 . . .
oRe DRIVEABLE plastic drums but not 1o replace plastic drums. 7. The installation ond removal of channelizing devices shall not cause
E:'_: detrimental effects to the final pavement surfoces, including pavement
: .0 . , . surface discoloration or surfoce integrity. Driveable bases shall not be
08y 1. Vertical Panels (VP's) are normally used to channelize CHEVRONS permitted on final pavement surfaces. The Engineer/Inspector shall approve
£36 . R traffic or divide opposing lones of traffic. all application and removal procedures of fixed bases.
~38 8" to 12 2. VP's may be used in daytime or nighttime situations.
o= |<—>| They may be used ot the edge of shoulder drop-offs and
255 — other areas such as lane transitions where positive
Eo* daytime ond nighttime delineation is required. The
LS Engineer/Inspector shall refer to the Roadway Design
82, Monual Appendix B "Treatment of Pavement Drop-offs in
wads 24" Work Zones" for additional guidelines on the use of
208 - VP's for drop-offs. _ Minmom Suggestea Max mum
°&s min. 36" 3. WP's shoulc_l be mounted back to back if used at +he_edge posted| F | Desirable Spacing of
S min. of cuts adjacent '_ro two-way two lane rogdwoys.. Stripes og it ormula Taper Lengths Chonnel_ izing
gog are to be reflective orange and reflective white and [=] g % * % Devices
b should always slope downward toward the travel Igne. Q 10" 17 12 On a on a
080 4, VP’'s used on expressways and freeways or o+her_h|gh Q Of fset/Of fset/Offset| Toper | Tangent
EXF s$eed+rood¥?ys:r_moy hovefmor.'e ﬂ:anﬁ%'.lo square inches 30 »| 150" 165'] 180" 30" 60"
¥ _ o of retroreflective orea facing traffic. IS n - - — -
w25 5. Self-righting supports ore available with portable base. 35 L= 60 205") 225" 245 35 70
:%g See "Compliont Work Zone Traffic Control Devices List" 40 265°'| 295’ | 320’ 40 80
& 00+ (CWZTCD). g g n g 7
WwoE® 6. Sheeting for the VP's shall be retroreflective Type A 45 450 495[ 540[ 45' 90[
2hew 2 conforming to Departmental Material Specification DMS-8300, 50 500’ | 550'| 600 50 100
o of . . unless noted otherwise. 55 _ 550’ | 605'| 660’ 55° 110°
v oL, (Rigid or self-righting) 7. Where the height of reflective material on the vertical L=WS 7 ’ . 7 7
a <o panel is 36 inches or greater, a panel stripe of LONGITUDINAL CHANNELIZING DEVICES (LCD) 60 600" | 660" 720 60 120
PORTABLE 6 inches shall be used. - - - - . 65 650'| 715" 780’ 65 130’
— 1. LCDs are crashworthy, |ightweight, deformable devices that are highly visible, have good target value ond can be 70 700°| 770' | 840" 70 140"
connected together. They are not designed to contain or redirect o vehicle on impact. - - - - -
VERTICAL PANELS (VPs) 2. LCDs may be used instead of @ line of cones or drums. 75 750'| 825'] 900 75 150
3. LCDs shall be placed in accordance to application and installation requirements specific to the device, and 80 800'| 880°| 960" 80’ 160’
used only when shown on the CWZTCD Iist.
4, LCDs should not be used to provide positive protection for obstacles, pedestrians or workers. XX Taper lengths have been rounded off.
5. LCDs shall be supplemented with retroreflective delineation as required for temporary barriers LjLengfh of Taper (FT.) W=Width of Offset (FT.)
S=Posted Speed (MPH)
on BC(7) when placed roughly parallel to the travel Ianes.
: : o 6. LCDs used as barricades placed perpendicular to traffic should have at least one row of reflective
' 227?2;23iZ;OZZL?C:SHZeZ;;Agzrio(gzheérgrz sr(;ge'ring rneeﬂ:g the requir(:men‘rs for barricade rails as shown on BC(10) placed near the top of the SUGGESTED MAXIMUM SPACING OF
K . _ LCD along the full length of the device.
normal one-way roadway section to two-way CHANNELIZING DEVICES AND
operation. OTLD's are used on temporary
" CW6-4 centerlines. The upward and downward arrows RA TAPER TH
FLH on the sign's face indicate the direction of WATER BALLASTED SYSTEMS USED AS BARRIERS MINIMUM DESIRABLE ER LENGTHS
Y Nn N Panels traffic on either side of the divider. The
base is secured to the pavement with on 1. Water ballasted systems used as barriers shall not be used solely to channelize road users, but also to protect the
Q mounted adhesive or rubber weight to minimize movement work space per the appropriate NCHRP 350 crashworthiness requirements bosed on roadway speed ond barrier application.
bock to back caused by a vehicle impact or wind gust. 2. Water ballasted systems used to channelize vehicular traffic shall be supplemented with retroreflective delineation SHEET 9 OF 12
18" ’7 i . . i or channelizing devices to improve daytime/nighttime visibility. They may also be supplemented with pavement markings. =
< 2. The OTLD may be used in combination with 42" 3. Water ballasted systems used as barriers shall be placed in accordance to application and installation requirements §® Traffic
cones or VPs. specific to the device, and used only when shown on the CWZTCD Iist. 0’5%?51;-"?,’,’5
. Portable, . + the OTLD shall not 500 4, Water ballosted systems used as borriers should not be used for a merging taper except in low speed (less than 45 MPH) I Texas Department of Transportation Standard
3 [Fixed or 3. Spacing t“>e ween the OTLD shall not exceed urban areas. When used on o taper in o low speed urban area, the toper shall be delineated and the taper length
Driveable Base feet. 42, cones or VPs placed between . should be designed to optimize road user operations considering the available geometric conditions.
may be u:;ed, the OTLD"s should not exceed 100 foot spacing. 5. When water ballasted systems used as barriers have blunt ends exposed to traffic, they should be attenuated
or may be 4. The OTLD shall be orange with a black non- as per manufacturer recommendations or flared to @ point outside the clear zone.
o?"é?tﬁ: reflective legend. Sheeting for the OTLD shall BARR l CADE AND CONSTRUCT lON
. be retroreflective Type B, or Type Cp conforming CHANNEL lz l NG DEv l CES
E — / to Departmental Material Specification DMS-8300, If used to channelize pedestrions, longitudinal channelizing devices or water ballasted
) ( ) unless noted otherwise. The legend shall meet systems must have a continuous detectable bottom for users of long canes and the top
the requirements of DMS-8300. of the unit shall not be less than 32 inches in height.
HOLLOW OR WATER BALLASTED SYSTEMS USED AS FILE: be-14. dgn ove TXDOT [ok: TXDOT [owe TXDOT |cks TxDOT
(©7TxDOT November 2002 CONT | SECT Jos HIGHWAY
- OPPOSING TRAFFIC LANE DIVIDERS (OTLD) LONGITUDINAL CHANNELIZING DEVICES OR BARRIERS ST 35 g0r oS 31T
E"_',J 9-07 8-14 DIST COUNTY SHEET NO.
=in 7-13 23 BROWN 14
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TYPE 3 BARRICADES Each roadway of a

- - - - di_vided r]ighway shal | be ROAD e 1. Where positive redirectional
1. Refer to the Compliant Work Zone Traffic Control Devices List (CWZTCD) barricaded in the same manner. R11-2 CLOSED eIy | 620-6T capability is provided, drums
for details of the Type 3 Barricades and a list of all materials STATE__ may be omitted.
used in the construction of Type 3 Barricades. CONTRACTOR

2. Plastic construction fencing

z5 2. Type 3 Barricades shall be used at each end of construction A
Sa projects closed to all traffic. - T may be used with drums for
55 3. Barricades extending across @ roadway should have stripes that slope }w o sofety as required in the plans.
~2 downward in the direction toward which traffic must turn in detouring. > ! 3. Vertical Panels on flexible support
t8 When both right ond left turns ore provided, the chevron striping may = - ol may be substituted for drums when the
) slope downward in both directions from the center of the barricaode. . P yp.ucal shoulder width is less than 4 feet.
‘g-f ghere ng '.rurEergrg_pro:Eded Srrr a glgrs‘ed roSrJd sf;iping should slope —_ Plastic Drum 4. When the shoulder widih is greater
lownward in bo irections towar e center of roadway. _ N :
ZO:{J 4. Striping of rails, for the right side of the roadway, should slope ?3) T PERSPECTIVE VIEW r:lzonblezo:l?:;ds:iogzu?;rZréIgrs::
N downward to the left. For the left side of the roadway, striping y .
* should slope downward to the right. These drums 5. Drums must extend the length

are not required
on one-way roadway

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

barricade rails. The maximum height of letters and/or company |0gos

‘2 used for identification shall be 1",
g 6. Barricades shall not be placed parallel to traffic unless an adequate PERSPECTIVE VIEW — LEGEND
a clear zone is provided. Roadway @l’l
L 7. Warning lights shall NOT be installed on borricades. .
0 8. Where barricades require the use of weights to keep from turning over, -3 % QD Plastic drum
c the use of sandbags with dry, cohesionless sond is recommended. The “H=H’ °H=H’ 55| B
fé’ sondbags will be tied shut to keep the sand from spilling ond to The three rails on Type 3 barricodes ® » o — Plostic drum with steady burn |ight
5 maintain a constant weight. Sand bags shall not be stacked in a manner shal |l be reflectorized orange and 10" g 5 - QD or yellow warning reflector
o that covers any portion of o borricade rails feflecﬂve sheeting. reflective white stripes on one side 2= 4% @ ’/\
: Rock, concrete, iron, steel or other solid objects will NOT be facing one-way traffic and both sides m m m m °2 x G!) Steady burn warning light
9 permitted. Sondbags should weigh o minimum of 35 Ibs and o moximum of for two-way troffic. > ] § :; 2 1| or yellow warning reflector
X 50 Ibs. Sandbags shall be made of a durable materigl that tears upon Barricade striping should slant 1] 1] 1] ] gl 5

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

for sandbags. Sandbags shall only be placed along or upon the base € S %P % .

supports of the device and shall not be suspended above ground level 2 ° K i ;?ggegieogﬂgghgzgplgzz ;gcdft;m:hgnc:gvem

or hung with rope, wire, chains or other fasteners. : N ca ! oachi et

9. Sheeting for borricodgs shal | _bg re‘_rroreflecﬂve Type A confon:ming I ;ég:iizzozle?gﬁi Tzuzxgegno;nggzzzgs?fT::pz?;;Z ::‘OEIZ ggoz 8' max. length Type 3 Barricades E Z .E ! er1 g'rh mt_::les |; gegﬁssa;y. (minimum of 2
to Departmental Material Specification DMS-8300 unless otherwise noted. minimum of 10 feet behind Type 3 Barricades. <ol 2 and maximum o ums

PLAN VIEW o 6

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

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

Barricades shall NOT
be used as a sign support.

TYPE 3 BARRICADE (POST AND SKID) TYPICAL APPLICATION

Minimum

Ny & & v aty
nominal Reflective
25° /\/\/ Sheeting

/ A

7 inches.

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

CONES

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

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

orange = —
TYPICAL STRIPING DETAIL FOR BARRICADE RAIL e } ?*04
wni "
4 min., 8 max. T i
& I { orange 2 mox 3“
) -4r . .
2 : 34 3" min, 2 . EDGELINE
< white 6" min 4 42
3 ) aze : 2" 1o 6" CHANNEL I ZER
2 ® " 2" min.
2 * min. 4" min. 3" min.
Vet
stitrener [l AV 2V &9 &9 & & &] 28" 28"
N Flat rail min. min. b
1. This device is intended only for use in place of a vertical panel to
Stiffener may be inside or outside of support, but no more than '

y b channelize traffic by indicating the edge of the travel lane. It is
2 stiffeners shall be allowed on one barricade. not intended to be used in transitions or tapers.
_p: . 2. This device shall not be used to separate lanes of traffic (opposing
TYPICAL PANEL DETAIL Two-Piece cones One-Piece cones Tubulor Marker or otherwise) or warn of objects.

FOR SK[D OR POST TYPE BARRICADES 3. This device is based on a 42 inch, ’rwo-piege cone wi'rh_an alternate
striping pattern: four 4 inch retroreflective bands, with an
approximate 2 inch gap between bands. The color of the band should

Alternate GD correspond to the color of the edgeline (yellow for left edgeline,
white for right edgeline) for which the device is substituted or for
which it supplements. The reflectorized bands shall be retroreflective

Approx. Drums, vertical panels or 42" cones Approx. QD
| 50° | at 50 moximum spacing | 50°
Min. 2 drums

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

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

unless otherwise noted.
4. The base must weigh @ minimum of 30 Ibs.

SHEET 10 OF 12

Type A conforming to Departmental Material Specification DMS-8300,
or 1 Type 3
barricode QD

. Cones or tubular markers used at night shall have white or white and orange BARR l CADE AND CONSTRUCT lON

| | | T 1. Traffic cones and tubular markers shall be predominantly orange, and
Min. 2 drums meet the height and weight requirements shown above. §® Traffic
or 1 Type 3 2. One-piece cones have the body and base of the cone molded in one consol idated - Operations
STOCKPILE barricade unit. Two-piece cones have a cone shaped body and @ separate rubber base, I Texas Department of Transportation sDt’aV,'ﬁd’g”,’d
or ballast, that is added to keep the device upright ond in place.
/ 3. Two-piece cones may have a handle or loop extending up to 8" above the minimum
height shown, in order to aid in retrieving the device.
4
[m] [m] [m] [m]

O reflective bands as shown above. The reflective bands shall have a smooth, sealed
On one-way roads Desirable guze;us)grs;: ind meet the requirements of Departmental Material Specification CHANNEL lz l NG DEv l CES
downstream drums i i . . . - . . .
or barricade may be s'rocl;gucl)zfé?gghon Channelizing devices parallel to traffic 5. 28" cones ond tubular morkers are generally suitable for short duration and
omitted here cleor zone should be used when stockpile is short-term stationary work os defined on BC(4). These should not be used
° within 30’ from travel lane. for intermediate-term or long-term stationary work unless personnel is on-site
to maintain them in their proper upright position. -
<= 6. 42" two-piece cones, vertical panels or drums ore suitable for all work zone Bc ( ] 0) ] 4
N P N - - - - - - - - - - durations. FILE: be-14.dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
=> 7. Cones or tubular markers used on each project should be of the same size ©TxDOT November 2002 CONT |SECT J08 HIGHWAY
. and shape. REVISIONS 6377/35 001 us 3717
W 9-07 8-14
= TRAFFIC CONTROL FOR MATERIAL STOCKPILES 13 o o e
ow 23 BROWN 15
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Temporory Flexible-Reflective
K PA T MARK DEPARTMENTAL MATERIAL SPECIFICATIONS
WORK ZONE PAVEMENT MARKINGS Roadway Morker Tabs
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
25 GENERAL REMOVAL OF PAVEMENT MARKINGS TRAFFIC BUTTONS DMS- 4300
> . PR . . . EPOXY AND ADHESIVES DMS-6100
*5 5 1. The Contractor shall be responsible for maintaining work zone ond 1. Pavement markings that are no longer opplicable, could create confusion TOP VIEW FRONT VIEW SIDE VIEW
> existing pavement markings, in accordance with the standard or direct a motorist toward or into the closed portion of the roadway BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS DMS-6130
C
+0 . specifications and special provisions, on all roadways open to traffic shall be removed or obliterated before the roadway is opened to traffic. | pEp—=—————=——7
coow » . e . L [ s ——————————— 7 7 77 7 -
5,8 within the CSJ Iimits unless otherwise stated in the plans. _ 00007 PERMANENT PREFABRICATED PAVEMENT MARKINGS DMS-8240
e 2. The above shall not apply to detours in ploce for less thon three . TEMPORARY REMOVABLE. PREFABRICATED
g2 2. Color, patterns and dimensions shall be in conformance with the days, where flaggers and/or sufficient channelizing devices are used 2 PAVEMENT MARKIxGSL ’ DMS-8241
2 ‘5% "Texas Monual on Uniform Traffic Control Devices" (TMUTCD). in lieu of markings to outline the detour route. _l .
* P . . . —— TEMPORARY FLEXIBLE, REFLECTIVE
o 3. Additional supplemental pavement marking details may be found in the 3. Pavement markings shall be removed to the fullest extent possible, — 2 vy — ) ROADWAY MARKER TAB,S DMS-8242
T - plans or specifications. so 0s not to leave a discernable marking. This shall be by ony method - .
52 a d by TxDOT Specification Item 677 for "Eliminating Existin Adnesive pad
= rove ecification Item or iminating Existi H : . e . .
<o- 4, Pavement markings shall be installed in accordance with the TMUTCD stem;,n'r MZrk)i(n s or[:d Morkers" 9 9 Heignt of sheeting A Iist of prequalified reflective raised pavement markers,
ge3 ond as shown on the plans. 9 : is usually more than non-reflective traffic buttons, roadway marker tabs and other
r3% ) . 4. The removal of pavement markings may require resurfacing or seal 174" ond less than 17, pavement markings can be found at the Material Producer List
gaov 5. When short term markings are required on the plans, short term coating portions of the roadway as described in Item 677. web address shown on BC(1).
a9 markings shall conform with the TMUTCD, the plans and details as
028 shown on the Stondard Plan Sheet WZ(STPM). 5. Subject to the approval of the Engineer, any method that proves to be
£ successful on @ particular type pavement may be used.
Lgé 6. When standard pavement markings are not in place and the roadway 4 Y STAPLES OR NAILS SHALL NOT BE USED TO SECURE
$5. is opened to traffic, DO NOT PASS signs shall be erected to mark 6. Blast cleaning moy be used but will not be required unless specifically TEMPORARY FLEXIBLE-REFLECTIVE ROADWAY MARKER
-ggz the beginning of the sections where passing i.t_s prohibited and shown in the plans. TABS TO THE PAVEMENT SURFACE
C - PASS WITH CARE signs at the beginning of sections where passing X
we 3 is permitted. 7. Over-painting of the markings SHALL NOT BE permitted.
naow
OoOxaw . .
E il 7. All work zone pavement markings shall be installed in accordance 8. Removal of raised pavement markers shall be as directed by the
= \_'§ with [tem 662, "Work Zonme Pavement Markings." Engineer. 1. Temporory flexible-reflective roadway morker tabs used as guidemorks
por 9. Removal of existing pavement markings and markers will be paid for shall meet the requirements of DMS-8242.
F00 . . . ..
<33 directly in accordance with Item 677, "ELIMINATING EXISTING PAVEMENT 2. Tobs detailed on this sheet are fo be ins
o€ M " . . pected ond occepted by the
o= RAISED PAVEMENT MARKERS MARKINGS AND MARKERS, " unless otherwise stated in the plans. Engineer or designated representative. Sampling and testing is not
§§§ 1. Raised pavement markers are to be placed according to the patterns 10. Black-out marking tope may be used to cover conflicting existing norTalllly required, h(_)wever at the option °f the Engineer, either "A"
59, on BC(12), morkings for periods less than two weeks when approved by the Engineer. or dB below may be imposed to assure quality before plocement on the
roadway.
é@; 2. All raised pavement markers used for work zone markings shall meet Y
wdb the requirements of [tem 672, "RAISED PAVEMENT MARKERS" and Departmental A. Select five (5) or more tabs at random from each lot or shipment
- %g Material Specification DMS-4200 or DMS-4300. and submit to the Construction Division, Materials and Pavement
DES Section to determine specification compliance.
o
oLy . . . .
COQ B. Select five (5) tabs and perform the following test. Affix five
g:g PREFABRICATED PAVEMENT MARKINGS (5) tabs at 24 inch intervals on an asphaltic pavement in a
wlo 1. Removable prefabricated pavement markings shall meet the requirements straight line. Using a medium size passenger vehicle or pickup,
X of DMS-8241 run over the markers with the front and rear tires at a speed
7o ' of 35 to 40 miles per hour, four (4) times in each direction. No
uéfn“d 2. Non-removable prefabricated pavement markings (foil back) shall meet more than one (1) out of the five (5) reflective surfoces shall
w%g the requirements of DMS-8240. be lost or displaced as a result of this test.
xvo+
3 JE® 3. Small design variances may be noted between tab manufacturers.
— 0w
;;'J—:;'é MAINTAINING WORK ZONE PAVEMENT MARKINGS 4. See Standard Sheet WZ(STPM) for tab placement on new pavements. See
nw e, 1. The Contractor will be responsible for maintaining work zone pavement Standard Sheet TCP(7-1) for tab placement on seal coat work.
a xo markings within the work Iimits.
2. Work zone pavement markings shall be inspected in accordance with
the frequency and reporting requirements of work zone traffic control
device inspections as required by Form 599.
RAISED PAVEMENT MARKERS USED AS GUIDEMARKS
3. The markings should provide a visible reference for a minimum X "
distance of 300 feet during normal daylight hours and 160 feet when 1. Raised poyemen'r markers used as_gmdemorks shal |l be from the approved
illuninated by automobile low-beam headlights at night, unless sight product list, ond meet the requirements of DMS-4200.
distance is restricted by roadway geometrics. 2. All temporary construction raised pavement markers provided on @
4, Markings failing to meet this criteria within the first 30 days after project shall be of the same manufacturer.
placement shall be replaced at the expense of the Contractor as per 3. Adhesive for guidemarks shall be bituminous material hot applied or
Specification [tem 662. butyl rubber pad for all surfaces, or thermoplastic for concrete

surfaces.
Guidemarks shall be designated as:

YELLOW - (two amber reflective surfaces with yellow body).
WHITE - (one silver reflective surface with white body).
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gta Traffic
- Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

BARRICADE AND CONSTRUCTION
PAVEMENT MARKINGS

BC(11)-14

FILE: be-14.dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
©TxDOT February 1998 CONT [SECT JoB HIGHWAY
. REVISIONS 6317 35 wl US 317
P 2-98 9-07
=d 1-02 7-13 DIST COUNTY SHEET NO.
au 1102 8-14 23 BROWN 16
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STANDARD WORK ZONE PAVEMENT MARKINGS DETAILS

PAVEMENT MARKING PATTERNS

_6:13" |<_3 Type 11-A-A Type Y buttons
xC
€6
:é DOUBLE PmaizT 4 to 12" Yo o o o o o o OED o o/o o o
o9 10 to 12" <;:| Type I1-A-A 10 to 12" Type II-A-A <:| MARKERS TO o o oo o o oo o o o o o
>5 -PASSING 4"
9 i inooonoo mooooo NO ¥
cCoo REFLECTORIZED v
0o —\ — — 4 ooa oo DnooonogggooouoooDOAODOOODOOODO PAVEMENT 4 —
L o3 "
5fw E:> Yel low T Yellow &7 [:> T LINE MARK INGS to 12 T
e Type II-A-A Type Y buttons Yel low
06
z« g REFLECTORIZED PAVEMENT MARKINGS - PATTERN A RAISED PAVEMENT MARKERS - PATTERN A
D& Type [-C, I-A 0(* I1-A-A Type W or Y buttons
A RAISED
E’}_S-g SOLID EDGE LINE PAVEMENT a 0_:') C|><_E| 0O 0 o o o o o o o o
or T 11-A-A MARKERS
823 * <5 ype : <n LINES OR SINGLE 60" -+ 3
rao oony goooooloomooomooonmoooan _ i‘
5@; — —<§ — — oon ovooon - oo oo ogao NO-PASSING LINE - .
a8 E:> Yel low E:> N— /9 4 White or Yel low
gcg 4 to 8" Type Y buttons 5 to 8" Type 11-A-A - —
=7} pe I- Type W buttons
5E° REFLECTORIZED PAVEMENT MARKINGS - PATTERN B RAISED PAVEMENT MARKERS - PATTERN B Y |<_ 60" + 3" P
2as WIDE RAISED %
cCwo
58w Pattern A is the TXDOT Stondard, however Pattern B may be used if opproved by the Engineer. PAVEMENT  1-2" Lg 8 8 8 g 8 8 8 E 8 8 8 E 8
S * Prefabricated markings may be substituted for reflectorized pavement markings. L INE MARKERS T
Q3 g"
nwa v
gxv (FOR LEFT TURN CHANNELLZING L [NE REF;-AECWR'TZED
- CENTER LINE & NO-PASSING ZONE BARRIER LINES FOR TWO-LANE, TWO-WAY HIGHWAYS OR CHANNELIZING LINE USED TO VAR IS
R DISCOURAGE LANE CHANGING. ) White
oL
£35
708 Type 1-C Type I-C or II-A-A
8‘35 o|:|ooo|:|ooo|:|ooo|:|ooo|:|ooonooonooon’goonooonooon CENTER iy 0 0 0 oo = \:‘ 0 0
cow PAVEMENT 5| 5
58 . 4 <p Type W buttons = Type 1-C or 11-C-R <3 L INE wrkers | 107 —sle 30° -1 2k
38° white —
— — — ooo ooo ooo ooo ooo ooo
oL o Yel low Type I1-A
wag <;:| Y N Type Y buttons. <ZI OR ' '
o5 oDo000DOOODNO000DO0O00OOOODNOOODOOODOOODNOOODOOOD LANE REFLECTORIZED |<_4° i14’|
.‘gg': PAVENENT ] a ] a /—
o8 moooODooomoooOdoooODoOOODNOOODOOODOOODNDOOODOOOOD LINE MARK INGS |<_10' i 30 i White or Yellow
-
259 o> Yel low > 1ype 1477 Type Y butfons BROKEN Type 1-C or II-A-A
na o —— H —— ——— ——— ooao ooo ooo ooo ooo ooo (when required)
222 White q
£ o o> V Type W b“”°”s—\ Type 1-C or II-C-R LINES
«00 omooobmooopmoooOdoOoOOOOdODNOOODOOOOOOODNOOODOOORM a a a a a a a a a
o° 9 RAISED
.03 REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS AN PAVEMENT 3 9
5385 . . . . . Type I-C AUXILIARY wareers
00 Prefabricoted markings may be substituted for reflectorized pavement morkings. Type [-C or 11-C-R
3FoE OR
2 Lo EDGE & LANE LINES FOR DIVIDED HIGHWAY LANEDROP Ch
LINE aser (N [ [ [
PAVEMENT 3 9
< )):I Type [-C G:I MARKERS
—— Whit /— —— — ooo ooo ooa I:lI:lEI/ ooo ooo
1Te <:| Type I[I-A-A Type Y buttons <:| REMOVABLE MARKINGS 5" + 6" |<—>|
- conmoooroonooonooonooono®onooono00n00000000 WITH RAISED SR R
>~ E PAVEMENT MARKERS k10 —k—— 30/ '
; Yel low If raised pavement markers are used .
—— Whi-]-e/— —— —— ooo ooa ooo I:lI:lI:I\ ooo ooo to supplement REMOVABLE morkings, Raised Pavement Markers
E:> E||> Type I-C the markers shall be applied to the
top of the tape at the approximate
REFLECTORIZED PAVEMENT MARKINGS RAISED PAVEMENT MARKERS mid length of tape used for broken
. . . . . lines or at 20 foot spacing for L—,|
Prefobricated markings may be substituted for reflectorized pavement markings. solid lines. This allows on easier 200 + 1
removal of raised pavement markers Centerline only - not to be used on edge lines
LANE & CENTER LINES FOR MULTILANE UNDIVIDED HIGHWAYS and tape. d
SHEET 12 OF 12
3 3 — o
Type I-C = perations
7 \j I Texas Department of Transportation Division
— — — — ooo ooo ooo oo ooo ooo P P Standard

/
\
A
O

gggooon °|:|°|:|n OODOOODO ODOOO OOODOOODOOODOODODE
§Ye| Low Tyoe ¥ buttons Type 11-A-A BARRICADE AND CONSTRUCTION
—— — ——

— ooo oo
6Hooondo6Booonoochodonoosooonooofooonoood Raised povement markers used os stondard PAVEMENT MARK[NG PATTERNS
E:> |:"> pavement markings shall be from the approved
— — — — ooo ooo ooo oo n\ ooo ooo products list and meet the requirements of
\Whi-re/ Item 672 "RAISED PAVEMENT MARKERS. "
o> o> Type 1-C BC(12)-14
REFLECTORIZED PAVEMENT MARK INGS RAISED PAVEMENT MARKERS FILE: be-14. dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
Prefobricated morkings may be substituted for reflectorized pavement markings. ©7xD0T February 1998 CONT | sEcT Jo8 HIGHWAY
O ]-97 9-07REVISIONS 6317 35 wl US 317
EE Two'WAY LEF T TURN LANE 2-98 T1-13 DIST COUNTY SHEET NO.
ou 11-02 8-14 23 BROWN 17
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LEGEND
END
ROAD WORK Shcqnelizing ezzz=2|Type 3 Barricade @ @ |Channelizing Devices
evices Truck Mounted
259')2( 24 (See note 2) A I3 [Heavy Work venicie A |sttenuator (TMA)
Pl
5 (See note 2) A | | £ |Trailer Mounted Portable Changedble
55 | | . Bm| Flashing Arrow Board Message Sign (PCMS)
1]
»E CW20-1D k | END | = [sign <:| Traffic Flow
608 48" X 48" E ROAD WORK '
9.9 Ky
ggz | S(Zécgz;e H o — Channelizing | 0\ Flag D—O F lagger
- 0| c Devices G20-2 )
z +
e | v (See note 2) A | 48" x 24" o 3 ted Moxi
= ini uggested Moximum| .. .
>‘§ @ G 5 9 | g h \- (See note 2)A . Desirable Spacing of Mlsnilmrtlln Suggested
b 4 Cw20-1D A [ ] L | Posted|Formula Taper Lengths Channelizing or Longi tudinal
=2 §% N N 48" x 48" o C @ | G O Speed <% Pt ze Spacing [0 r Spoce
<af gg?°§128-- | El3 | ° + & (Flags- ol | * 10 mne oz’ On a On a |pistonce "B
8¢3 (Flags- B v <7 é 2 fo'éf-’ See note 1) -8 < offset|0ffset/offset] Taper | Tangent
pn 2 : . . . . . .
5890 See note 1) ap 2| 3gae 5lo N ~ 30 150°| 165°| 180 30 60 120 90
ooy | ) v o0 w 5 [9] oN | WSZ T g g B
Sl NES | 5%, 8 £ |3 o .8S, 35 |- A5 2057225 257 35 70" | 160 120
228 i 248R< N 3 3| 3085 | 40 26512951 320°| 40’ 80’ | 240’ 155’
— ! .
Tob | - | . i 30 |8 | 5| Zo6, : a5 450" 495'| 540°| 45° | 90° | 320 195
& © oS . ‘ . ‘ ’ ’
%%5 i c 5% 83 | 50 500'| 550°] 600°| 50 100 400 240
. = TN . ’ . | 55’ 110’ 500" 295°
080 . | 4 < | | ‘ 55 || .ws [5507] 605] 660 ' , i i
"33 ] ! o . @ | 60 600’ | 660°| 720°| 60 120 600 350
8% - o 2 | . \ | 65 650 | 715°| 780°| 65° | 130’ | 700° 710
o™~ w|c - . ’ 0 ’ . 8001 4751
o | o5 . 70 700'] 770°| 840°| 70° | 140
- + et ‘ . - - -
e Channel izing € | a 7,.; lnactive 75 750 | 825'] 900°| 75 150 900 540
gor Devices 5|3 Ny R— | o work | -
~88 (See note 2) A | clo ot Sl vehicle .| % Conventional Roads Only
325 g ¢ | 10’ ,].:\. 2| (See Note 3)| %% Taper lengths have been rounded off.
9€5 ol|° Min-‘:"'.‘ L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
v =0 .. L SO K hic s - )
L] Soonnstizino | ®ly i T ooy Y 2|
S : b L e o other equipi -
38° e oo Y oo o i g necessary for the — 3.
oL e omirred ariine Nt s a work operation, such - TYPICAL USAGE
ma*é work area is a | x bt n as trucks, moveable gl e oG TERv
=€ minimum of 30 | L ¥ crones, etc., shall = MOBILE SHORT SHORT TERM INTERMED1 ER LONG TERM
062 :;g@eng 3g§r$/ Shodow Vehicl !'.‘-}N;d § remain in areas 5| DURATION | STATIONARY | TERM STATIONARY
S ' adow Vehicle AR separated from ]
133 with TMA ongd | e lanes of traffic by ° E- A A
2vE . 8 high intensity pedi channel ization g 5|
250 st’ggo‘{_'MXeh'g'g. h : g ;?*Gr'fllng' o 3 § devices at all times. a =. | GENERAL NOTES
X=Y} wi an ig T A ashing, i
'éﬁ; in+en§i+y rotating, | " '9’15'5 X oscillating or | < | 1. Flags attached to signs where shown are REQUIRED.
« 3% rlasning, = 5 Siope alrlghzsé, 5) Shadow Vehicle S - | 2. A1l traffic control devices illustrated are REQUIRED, except those
5,8 osel| Ic11'|ng_ = (See notes L | w!*h TMA onz_j = | denoted with the triangle symbol may be omitted when stoted elsewhere
2385 O Strobe 1]onts. | . | b high infensity | : in the plans, or for routine maintenance work, when approved by the
5926 (See notes 4 & 5) rotating, flashing, Engineer.
é&’-‘f-‘f u 0 i 2?3&!,;““83@" | 3. Inactive work vehicles or other equipment should be parked near the
o o v\c | g | right-of-way line and not parked on the paved shoulder.
Q o+ (See notes 4 & 5) houl c L.
2Ey 28 | o — | | 4. A Shadow vehicle with a TMA should be used onytime it can be positioned
e xo Lo . 30 to 100 feet in advance of the area of crew exposure without adversely
| o L | | | affecting the performance or quality of the work. If worker§ are no
8|6 | P longer present but road or work conditions require fhe.'rr.'offlc gon‘rrol
% 2 to remain in place, Type 3 Barricades or other channelizing devices
g/? [} — | | may be substituted for the Shadow Vehicle and TMA.
| Mk | . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
5 . - ° - | surface, next to those shown in order to protect wider work spaces.
N Py Q | 4 . 6. See TCP(5-1)for shoulder work on divided highways, expressways ond
Channelizing | n = 5 | - L 0 | freewayf. .. .
Devices o - o L'y - . > 7. CW21-5 "SHOULDER WORK" signs may be used in place of_CWZO-ID
(See note 2)A = 2 9 | . "ROAD WORK AHEAD" signs for shoulder work on conventional
2 05 y roadways.
| END 5 | -|e Channelizing | a |
L Devices 2
ROAD WORK @ G 2 a (See note 2) A @ | G -e |
L L G20-2 S0 L .
8 | 3 48" X 24" | g sig |
é @ G é (See note 2A glo | é N !
C 1.
& | » | 518 o3 |
Pt ol .
- - xy L0 Traffic
| PL I 7 | ta | =t opiatins
Channe | fzing / \‘l x /M ' I Texas Department of Transportation Standard
Cw20-1D Devices — = y
48" X 48" (See note 2)A | u
! S !
ee notes
TRAFFIC CONTROL PLAN
ROAD WORK CONVENTIONAL ROAD
620-2 SHOULDER WORK
48" X 24"
Cw20-1D
(See note 2) A w B
48" X 48
TCP (1-1Q) TCP (1-1b) (F lags- TCP (1-1c) (Flags- TCP(1-1)-18
See notes 1 & 7) See notes 1 & 7) FILE: topl-1-18.dgn DN: ‘CK: ‘DW: cK:
©T1xD0T December 1985 CONT | SECT JoB HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER o e e377 35 001 Us 377
. e - . nvent ionq | Roads 8-95 2-12 DIST COUNTY SHEET NO.
E“:.‘ Conventional Roads Conventional Roads Conv tor 718 >3 BROWN 18
ow ——




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

LEGEND

Type 3 Barricade

Warning Sign Sequence END CW20-4D

in Opposite Direction < N
Same as Below ROAD WORK 48" X 48
G20-2
) @ | G 48" X 24" CW3-4
: : 48" x 48"

(See note 2)A

Channelizing Devices

ONE LANE
ROAD
AHEAD

Truck Mounted
Attenuator (TMA)

Portable Changeable
Message Sign (PCMS)

Heavy Work Vehicle

P
CIB
@ Trailer Mounted
-l
0N

R1-2

'\ Flashing Arrow Board
2" X 42 " X 42"\

BE
PREPARED
T0 STOP

Traffic Flow

Approx

Devices at

Sign

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

spacing

SHED | =

T0
ONCOMING

Flag F lagger

100°
—100"
20

Minimum Suggested Maximum| . .
TRAFFIC - Desirabl . Minimum .
. | CW20-7 posted| Formuto Tap:?[gm?hs c:pomrl\? of Sign Suggested |Stopping
R1-2aP 48" X 48" Speed annelizing Spacing [tongitudinall Signt
i e
=
o
I

No warranty of any

. . * %X Devices Buffer Space|Distance
48" X 36 ,' gn

* T T g X
10 11 12 On o On o ist
(See note 8) tfsetOFfsetoffset] Taper |T nt Distonce

30 150°| 165°| 180°] 30’ 60’ 120’ 90’ 200’
35 205 225°| 245°| 35’ 70’ 160" 120’ 250°
259-5 par 40 265'] 295 | 320°] 40’ 80’ 240° 155’ 305°

45 450'] 495'] 540°] 45’ 90’ 320’ 195’ 360’
50 500°| 550°| 600°| 50 | 100’ 400’ 240° 425°
55 550°] 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

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

TYPICAL USAGE

SHORT SHORT TERM INTERMEDIATE LONG TERM
DURATION STATIONARY TERM STATIONARY STATIONARY

v 4

CW16-2P
(zéeexnc:'?e 2»A LFEET ROAD WORK

N

=
w

—
[

o

o|

Chonnelizing devices
separate work space

from traveled woy44441223*4¥

Except in
emergencies,
flagger stations
shall be
illuminated
at night

TxDOT assumes no responsibility for the conversion

Work Space

MOBILE

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe
lights. (See notes 5 & 6)

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

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

3. The CW3-4 "BE PREPARED TO STOP" sign may be installed after the CWZ0-4D "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 advance warning chead of the flagger or R1-2 "YIELD" sign is less thon 1500 feet.

| 5. A Shadow Vehicle with a TMA should be used anytime it can be positioned 30 to 100 feet
in advance of the area of crew exposure without adversely affecting the performance or
L CW20-7 quality of the work. [f workers are no longer present but road or work conditions require
48" X 48" the traffic control to remain in ploce, Type 3 Barricades or other channelizing devices
R1-2 L o may be substituted for the Shadow Vehicle and TMA.
F
|0

30°
Work Space

] @ Shadow Vehicle

| with TMA and high
intensity rotating,
flashing,
oscillating

or strobe lights.
(See notes 5 & 6) —

|
Min

spacing

°
50’

The use of this standard is governed by the "Texas Engineering Practice Act".
L )
Min
100" Max.

Devices at

20’

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

42" X 42 " X 42" 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 (1-2q)

XXX Cwi16-2P 7. R1-2 "YIELD" sign traffic control may be used on projects with approaches that have

24" X 18" adequate sight distance. For projects in urban oreas, work spaces should be no longer

FEET (See note 2) A 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 R1-2aP "TO ONCOMING TRAFFIC" plaque shall be placed on a support
at a 7 foot minimum mounting height.

TCP (1-2b)

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

CW3-4 10. Length of work space should be based on the ability of flaggers to communicate.

48" X 48" 11. If the work space is located near a horizontal or vertical curve, the buffer distances

(See note 2) A should be increased in order to maintain adequate stopping sight distance to the flagger
and a queue of stopped vehicles (see table above)

12. Chonnelizing devices on the center-1ine may be omitted when a pilot car is leading
traffic and approved by the Engineer.

13. Floggers should use 24" STOP/SLOW paddles to control traffic. Flags should be

15°

|

| [ Sy TO0 R1-2aP Except in

ONCOMING |48+ x 36" $Tergenci$sa_
TRAFFIC [(See note 8) shg??eges orions

| = illuminated
at night
pll

spacing

*
50’ Min
700° Max.

Devices at

20

BE
PREPARED
TO STOP

CW3-2
X 48" |

ONE LANE
ROAD
AHEAD

limited to emergency situations.
52223‘,® Traffic
= Operations

Division

END
I Texas Department of Transportation Standard

CW20-4D ROAD WORK

48" X 48" G20-2
48" X 24"

TRAFFIC CONTROL PLAN
ONE-LANE TWO-WAY
TRAFFIC CONTROL

TCP (1-2q)

See note 1)

%@0)—(]28-- TCP (1-2b) TCP(] '2) '18

ONE LANE TWO-WAY

(F lags- FILE: tepl-2-18.dgn DN: ‘CK: ‘DW: cK:

CONTROL WITH YIELD SIGNS see note 1) ONE LANE Two-WAY ©MW December 1985 CONT [SECT JOoB HIGHWAY

REVISIONS 6377 35 001 us 377

(Less than 2000 ADT - See note T) CONTROL WITH FLAGGERS 1% 4%

DATE:
FILE:

1-97 2-18 23 BROWN 19

!
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC6

LEGEND
B ® |Channelizing Devices
icade
CW20-1D =====|Type 3 Borric Truck Nounted
. " . (TM
Flogs. I3 |Heovy Work venicle A | attenuator
(Flags- Portable Changedble
| See note 1) Trailer Mounted a @l Message Sign (PCMS)
rloshing Arrov Boor <};| ffic Flow
Traffic
CW20-7 -
48" x 48" A =& |Sign i F logger
- Flag
gg WORKD For either TCP(1-3a) or TCP(1-3b) O\
> ) AHEA i
"éé Sggoxlga USE ONLY WHEN FLAGGERS END Minimum 5ugges+?:gMg:'"”’“ Mi:.i":"m Suggested
- irable Spacing o g itudinal
1‘86 (Flags @ G CONTROL TRAFFIC ROAD WORK . DZf'[gng»ms Channe ! i zing Spacing Eﬂ??;ruspoce
EOUJ See note 1) 3 Posted| Formula ap Devices ay o
Sl (See Notes 2 & 620-2 Speed * % . B
L C M 24" - 12" On a Oon a Distance
9+9 48" X * 10° 1 r | Tongent
2oE twi _4R48.. Of fset/Of fsetOffset] Tape 50" 120" 90"
05 48" X ; ‘| 180 30 :
=-8 ‘ 150" 165" | 1 ; 120
30 2 - - 7 70" 160
2% XX 55 | - U5 [2057 2257 245 | 35 so 340" 755"
522l owi-ar T 24" >x 24 LMPH 40 ? [zesTzos T se0] a0 90" | 320° 195
<o " " 24" - - T a5° -
P 48" X 48 x (See note 2) A 45 450" | 495 540, 50 100" 400’ 240
83 XX 5 END 50 500" | 550°] 600 T 110" | 500" 295°
5%, PH \-l- " 2 ROAD WORK v T 55 550 605" | 660" 55 B 600" 350’
vl cwiz-1p | M ¥ > CWi-6aT L=WS Tes0 | 7201 60" | 120 .
Y- 24" x 24" L] 2 G20-2 36" X 36 60 600’ | 66 - 65’ 130" 700° 410
€.8 (See note 2) A = & 48" X 24" 65 650" 715" 780 ; ’ 800° 475’
T 9o L 770" 840" 70 140 _ -
o8 . tth 70 700 — 150 900 540
eab ¢ Snodow vehicle with 750') 825°] 900°) 75
280 - + TMA and h'??qémﬁSSI y 75 —
[= 1 ’ .
S=x I rotating, trobe Conventional Roads Only
22 2 oscillating or stro * Co rounded off. PH)
'ge§ Iights. (See notes 2 & 6) A X% Taper lengths have '?[?erv]{:wid‘l‘h of Offset(FT) S=Posted Speed (M
i L=Length of Taper (F
ERN 4] m
Lo
g%g Channelizing devices TYPICAL USAGE — e
8¢ placed ocross closed SHORT O onamy | 1em Ry | oo oy
o+-= CW1-6aT - ne (See note 5) ——— | STATIONARY | TERM
5 . la MOBILE DURATION
255 36" x 36 % N v
cre 53 = v
59 =R
23856 c 8
oa - ~N
oL w << N
I+ x OTES
@ag GENERAL N
- R REQUIRED.
T6e 1. Flags attached to signs where shown :rz are REQUIRED, except those denoted
Sy cwi-aL  ~ 2. All troffic control devices |Ilus+f$*:d when stated elsewhere in the plans,
cS¢ 48" X 48 9 " With the triongle symbol may be omi roved by the Engineer.
b5 CW1-4R olE © e for routine maintenance work, when app adway conditions or heavy
o 48" X 48" ] ms 9 or fo Id NOT be used unless ro | traffic.
3] =un ontrol shou : fely contro
222 XX g 13-1P 3. Flagger c ; ditional emphasis to sa . s to
£ c A g:‘ x 24-LMPH ¥ traffic volume require Gg sitioned in advance of traffic queue
+_© - H p: wn " N e po
25 cwis-ip | LMP 2= 2)A o . Additional flaggers may
5938 24" X 24 A "= ¥ (See note = ——Shadow Vehicle with alert traffic to reduce speed. truction requlatory speed
.a85]  (See note 2) < X TMA and high infensity 4. DO NOT PASS, PASS WITH CARE and atreom of the ROAD WORK AHEAD sions.
Ewo+ H flashing, . . installed downs lizing devi
wlEw rotating, e signs may be ins | work spaces, channe
3 illoting or strobe zon is made up of several w -emphasize closure.
~oww osci 68T When the work zone is losed lane to re-empl
<222 e Iights. (See notes 5. laterally across the clo. ery 500 to 1000
JF_c H th be placed la . . Id be repeated every
Vehicle with- should s shou
» 2r jaaow | high intensity Lateral ly placed chonnelizing d%";g 172 mile inrural oress.
S %o ing, flashing, in urbon areas and every | time it con be positioned
rg;?nog,ing or strobe feet :j w Vehicle with a TMA should be used Onz exposure without
?ighfs- (See notes 6 & 1) @ & gosr‘:g cIJOO feet in advance °: +hﬁcgr§|<'] ::o?'i’iy of the work. [f th
x ffecting the performa ditions require the
@ T ::::;ﬁ:lzr: R0 onger present Dot mfr]d :r3w§;tr?gzdés or other channelizing
C‘g'l'-)G(°36" traffic control to remain in plfrlﬁ:; shzZow Vehicle and TMA.
cm-gagsu (3$ee note 2)A devices may be substituted f9:h TMAs may be positioned off the paved
36" e ow Vehicles wi ider work spaces.
(See note 2)A g .. : 1. Ads;;;:norluei:ogo +hose shown in ordTT to Z;ﬁlﬁf?n'e”fmme”z‘"g devices
Cw1-4L * > su raffic is directed over a yellow ¢ tapers at 20°, or 15’
48" x 48" N CW1-6aT ; .’o-l- - B e ;;g:nfcljiel-rwo-woy traffic should zﬁds?gﬁefngenfpseﬂionsv ot 125
o~ N " [l r slower . . P ded for the
XX S 36" X 36 2 A fry e PY if posted speed Ured3?nm,?12h? This tighter device spacing is inten
= Ty (See note ~ a O CW1-4L where S is the spee . not the entire work zone.
CW13-1P MPH * == F logger 2 y mun x 48" X 48" area of conflicting markings Traffic
24" % 24" A I ] * ﬁos needed CWI1-4L i ® Operations
(See note 2) 7 . D-O'/<’ (See rote 3) 48" X 48' XX g cation sDtM%’gl",d
B - an,
N " " XX - MPH ] X 2 M Texas Department of Transporta
N
- — 1 . N MPH CW13-1P :>\<| (See note 2)A
24" X 24" L
P £ oo rote 24 : TRAFFIC CONTROL PLAN
a = =
= 3
) o~
3| - 2| TRAFFIC SHIFTS ON
7] as neede
CW1-6aT (See note 3) Two LANE ROADS
36" X 36" END AHEAD /Cw20-1D
(See note 2) A 620-2 ROAD WORK 48" X 48 (1-3)-18
"X 24" (Flags- - -
(:WZIO)-(IE)SII 48 CP ( 1 3b) See note 1) TCP ‘CK: ‘DW: cK:
END 48 T = FlLe: tepl-3-18. dgn o HIGHWAY
(Flags- ERS 1985 CONT | SECT 408
46" X 24-(ROAD WORK 3a) see note 1 2-LANE ROADWAY WITH PAVED SHOULD T T e T i
48" X TCP ( ] - G - COUNTY SHEET NO.
RS 2-94 4-98 DIST Q
2-LANE ROADWAY WITH PAVED SHOULDE ONE LANE CLOSED 3 s e 5
ONE LANE CLOSED INADEQUATE FIELD OF VIEW —
o ADEQUATE FIELD
[m——)
==
aouw




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

LEGEND
END ezzz2|Type 3 Barricade @ @ |Channelizing Devices
ROAD WORK . Truck Mounted
e — W I:[[:D Heavy Work Vehicle [ | attenuator (TMA)
(=] G20-2
%8 48" X 24" CW20-1D \A = Trailer Mounted Portable Changeable
55 48" X 48" S Flashing Arrow Boord Message Sign (PCMS)
> (F logs-
Egd £ ve 1) See note 1) < =2 |Sign <:I Troffic Flow
6§°9 ee note »
Lol 0| - <% <% 4} 4} <%<% 4} 4} <> H:
L C |a ‘ ‘ ‘ ‘ END Flag F lagger
O+ w —_
2 + €
5= L ROAD WORK
geg 6|3 620-2 DMir_l'lmltJ’T Suggested Maximum| . .
5 - esirable Spacing of . S +
_.1>-‘¢|‘: [=} h‘, 48" X 24" Posted| Formula Taper Lengths Chonnel?zing Slg_n Lonugn'qrisdi?'\dol
T 5 : 5 Speed * % Devices Seacing Bufger Space
Qo= C o - L wyn r
=27 R 3 3 < 2 * 100 | 11| 12 On a On a |pistance B
gag |8 3 3 ” 3 Offset|Of fset|Offset|] Taper | Tangent
E%@ 2 " 2 ‘ ‘ o bg f= 30 2| 150°] 165" | 180° 30° 60’ 120’ 90’
M
2 x . 21 °g " 35 |.- % 205'| 225'| 245°| 35 70° | 160’ 120°
029 { 40 265°| 295’ | 320 40 80" 240’ 155°
Egg o ,’ 45 450’ | 495°| 540' 45’ 90’ 320’ 195
%3;5 B I} .’ 50 500’ | 550’ | 600’ 50 100’ 400’ 240’
28w a N 55 _ 550'| 605’ 660°| 55’ 110’ 500" 295’
g+ CW1-6aT @ L=WS ; ; ; ; ;
w3 36" X 36" o | 60 600’ | 660" | 720’ 60 120’ 600 350
gxo | B 65 650 [ 715°[ 780 65° | 130" [ 700’ 410’
g ox \\_;: ﬂ % ol oW1 -4R 70 700’ | 770° | 840°] 70’ 140’ 800’ 475’
E"“;’g l.. ‘$‘ g aif 48" X 48" 75 750" | 825’ | 900 75 150 900 540
Foo 9 * Wwe
88 . 8 . < XX CW13-1P % Conventional Roads Only
— -~ /
2% = of & = B MPH | 24" X 24" ¥ Taper lengths have been rounded off.
3§65 Shadow Venhicle with m=E . (See note 2) A L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
Eo* TMA and high intensity - 5
o8y rotating, flashing, =
2a oscillating or strobe n 0 TYPICA A
:é:ﬂ 'ionts. (See notes 4 & 5) - 8 SHORT S ORITCTEI;M = I(I‘:,TEERMEDIATE ONG TERM
@ - - o H H L
uc’:’g 7| (See note 1) . & MOBILE DURATION | STATIONARY | TERM STATIONARY | STATIONARY
L O * N
5 L] — . v v
DLy X
cCOow . . I
Ou C Shadow Vehicle with (<]
2% 5 A S . =
w0 TMA and high intensity GENERAL NOTES
o fa:] . .
222 ‘ Egg?TlggﬁnglgihQ?EBbe 1. Flags attached to signs where shown ore REQUIRED.
o . Iights. (See notes 4 & 5) 2. All traffic control devices illustrated are REQUIRED, except those denoted
« 35 with the triangle symbol may be omitted when stated elsewhere in the plans,
992 | ) or for routine maintenance work, when approved by the Engineer.
5§§g “ - 3. The CW20-1D "ROAD WORK AHEAD" sign may be repeated if the
S visibility of the work zone is less than 1500 feet.
::"J“_:’-'f-‘é’ “ 4. A Shadow Vehicle with a TMA should be used anytime it con be positioned
§ oF . 30 to 100 feet in advance of the orea of crew exposure without adversely
5Ty - . affecting the performance or quality of the work. [f workers are no longer
s A N_E present but road or work conditions require the traffic control to remain in
“ N|= gg']'-iogs" place, Type 3 Barricades or other channelizing devices may be substituted
- for the Shadow Vehicle and TMA.
’. (See note 2) A 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
surface, next to those shown in order to protect wider work spaces.
TCP_(1-4q)
-
6. If this TCP is used for a left lone closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
CW1-4L centerline where needed to protect the work space from opposing traffic with
Py 48" X 48" the arrow panel ploced in the closed lane near the end of the merging toper.
5 5 P X X TCP_(1-4b)
[0} [0} L L] Cwi13-1P
L L % | ] - MPH | 24" X 24" 7. Where traffic is directed over a yellow centerline, channelizing devices
3 3 3 . (See note 2)A which separate two-way troffic should be spaced on tapers at 20’ or 15’
5 & 2 ‘- if posted speeds are 35 mph or slower, and for tangent sections, at 1/2S
x w b | where S is the speed in mph. This tighter device spocing is intended
@ @ G G ‘ ‘ .. " for the areas of conflicting markings, not the entire work zone.
N >
@ ._i
-l )
%@ Traffic
B3 = Operations
END END - CW20-5TR I Texas Department of Transportation Division,
ROAD WORK ROAD WORK x 48" X 48
5202 ‘ ‘ 6202 {7‘@ 4}‘ N TRAFFIC CONTROL PLAN
48" X 24" =<
. LANE CLOSURES ON MULTILANE
See note 1) CONVENTIONAL ROADS
TCP (1-4q) TCP (1-4b)
FILE: topl-4-18.dgn DN: ‘cx: ‘DW: oK
-1
ONE LANE CLOSED TWO LANES CLOSED R0 2. ©T00T  December 1985 | oow s e o
[ (Flags- 2.94 4-98 T 6377| 35 001 us 377
EL_IIJ see no-re I ) 8_95 2.12 DIST COUNTY SHEET NO.
3t 1-97 2-18 23 BROWN 21
154
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

CW20SG-1
48" x 48"

CW20s6-1
48" x 48" |

[
E
E

CW20SG-1
48" x 48"

sy

30"
Min.

B
["see
Note 7

——See Note 8

CW20-5TR
48" x 48"

CW20sSG-1

48" x 48"

NEAR SIDE LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

CW20SG-1
48" x 48"

CW20SG-1
48"

x 48"

CW20-5TR

CW20-5TR
48" x 48"

48" x 48"

FAR SIDE RIGHT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

LEGEND

-avavarar.)

Type 3 Barricade

Channelizing Devices

Truck Mounted

v
CW20sG-1

WORK ABOVE OPEN LANES OF TRAFFIC.

WP0SG-1 [ [Heavy work venicie A |attenuator (TMA)
48" x 48" A Trailer Mounted Portable Changeable
5 Flashing Arrow Board Message Sign (PCMS)
== [Sign <:I Traffic Flow
<>\ Flag [L() F lagger
Minimum Suggested Max imum ..
Desirable Spaci f Mi n imum
Fosted|Formula | Toper Lengths cnggﬁéT?z?nq Ss'°P L$ﬂ3¥fﬁﬂfiiu
p:?d * % Devices D?;lnq Buffer Space
10 11 12° on a on a ; "B"
Of fset/Of fset|Of fset|] Taper | Tangent Distance
30 2| 1507 165" | 180’ 30’ 60" 120° 20’
35 L:-ﬂg— 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"
N\ 55 _ 550’ | 605 | 660 55 110’ 500" 295"
CW20SG- 1 | | L=WS - ; ; ; ; ; ;
48" x 48" 60 600’ | 660°| 720 60 120 600 350
) 65 650'| 715°| 780 65" 130 700° 410
| | 2330;515" 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)
| | CW20-5TL
e 48" x 48"
{7| VAR |4} WORKERS IN BUCKET TRUCKS SHALL NOT

48"

FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STAT]ONARY

x 48"

48" x 48"

CW20SG-1

48" x 48"

OPERATIONS IN THE INTERSECTION

¢:> 10° min.T

— — - —

3

x v

T
Typical

48"

CW20SG-1
x 48"

~

SHORT DURATION

CW20sSG-1
48" x 48"

GENERAL NOTES

1. The minimum size channelizing device is the 28" cone. 42" Two-piece
cones, drums, vertical panels or barricades will be required when
the device must be left unattended at night.

2. Obstructions or hazards ot the work area shall be clearly marked

and delineated at all times.
3. Flaggers and Flagger Symbol (CW20-7)
to field conditions.

signs may be required according
4, Vehicles parked in roadway shall be equipped with at least two
high intensity rotating, flashing, oscillating or strobe type |ights.

5. High level worning devices
the vehicle.

(flag trees) may be used at corners of

6. When work operations are performed on existing signals, the signals
may be placed in flashing red mode when approved by the engineer.
If existing signals do not have power, All-Way Stop (R1-1 and R1-3P)
signs may be implemented when approved by the engineer.

7. For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration
(less than 1 hour) any buffer space provided will enhance the
safety of the setup.

8. The arrow board ot this location may be omitted for Short Duration
work if the work vehicle has an arrow board in operation. As an
option, the arrow board may be placed at the end of the taper in

the closed lane if space is not available at the beginning of the taper.

9. Signs and devices for the NEAR SIDE LANE CLOSURE may be altered for
a left lane closure by using @ LEFT LANE CLOSED (CW20-5TL) and adding
channelizing devices on the centerline to protect the work space from
opposing traffic.

SHEET 1 OF 2

=t

I Texas Department of Transportation

Traffic
Operations
Division
Standard

TRAFFIC SIGNAL WORK
TYPICAL DETAILS

WZ(BTS-1)-13

FILE: wzbts-13. dgn one TxDOT [cks TXDOT [owe TxDOT [ek: TxDOT
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WORK | G20-5aP Temporary Traffic Barrier CW20SG-1
BEGIN _| 520-5T ZONE 36" x 24" See Note 4 below 48" x 48
- | ROAD WORK| zg% » 24 OBEY V G \V G
trr] @ SIGNAL NEXT X MILES TRAFFIC WARNING /WOrk Area | | |
s WORK e FINES | R20-5T SIGNS
* AHEAD o 36" x 36" STATE LAW
e ‘ \‘_ w | & lczo-61  |DOUBLE ] —+
62 END CH20s0 1. & R 48" x 30" [, |R20-50TP R20-3T . I ] S SN ;5? I T 1] 1
5% ROAD WORK 8" x a8 = CW20SG- 1 it ] 367 x 18" 48" x 42
6% s 8203 8- < 10° Min. 4" Min. (See Note 7 below) <
_?_\8 G20-2 | X X X X e T
§Fo WORK AREA | : T 1 [ T T T T T T 1 [ I
5 : A - N -
% ] S ] 1 1
2 N [ Tolall] [ Telal ]l
2 < NG & ol 4 SIDEWALK DIVERSION Tl o
Qo= C B — B — B — B — B — B — — @ — B — — B — B — B — B — B — B — B —
poarp=
8@'_:-' E> MAJOR STREET - i — E:> SIDEWALK CLOSED
= . SIDEWALK CLOSED
728 \
st | NOTES "CLoseD.
o
&Eg [ END 1. Project signing as shown shall be in place CROSS HERE CROSS HERE
28 ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 RO-11aL
Snb 620-50P G20-2 L . - 24" x 12" 24" x 12" 24" x 12"
ced OBEY 0-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
gg:!“_ WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each Vi G O 4}
cCio SIGNS TRAFFI 48" x 24"|NEXT X MILES intersection, but only in advance of the
‘98w | [sTATE Law| R20-5T ¢ A intersections at the project Iimits. Actual 5
Eo* 36" x 36"| FINES i locations will be os directed by the Engineer. U-|e H I- : .IH B!
8 3| R20-3T R20-50TP DOUBLE| G20-6T _ sAE L
oxolf 48" x 42" -3a = 48" x 30"|_ConTRACTOR _ 3. Advance signs shall be removed when signal
il 36" x 18"[ wiies %@0264'8.. construction operations are no longer < Work Area
=5 —_— ! under way, as directed by the Engineer.
Lo
g%g . Wgrning sign spacing shown is typical for both E‘l>
- 88 TYPICAL ADVANCE SIGNAL PROJECT SIGNING direct ions. A - ™
D4 .
=} - 5. See the Table on sheet 1 of 2 for Typical
355 FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS warning sign spacing. | | 0 ” G | | | | 0 ” @
Co” SIDEWALK DETOUR
0w L
g&°| GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING
@ a*é 1. Signs shall be installed ond maintained in g straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting C\gll-Z . See Note 8
o2k condition. the requirements of the DMS and color usage table shown on this sheet. gee ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
=t ) )
Eft 2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS CROSS HERE gg"llaTZ" CLOSED 1—CR055 — 33"1>1<|_12"
[ X]
9%+ L 3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags i R9;9 .
0= 0 filled with dry, cohesionless material. [ 24" x 12
waol] 4. Nails shall NOT be used to attach signs to any support. A . Lo
Xt 2. The sandbags will be tied shut to keep the sand from spilling and cwir-z
+_ 0P0 5 All signs shall be installed in occordance with the plans or as to maintain a constant weight. — 36" x 36
«0Q directed by the Engineer. [m See Note 6
o, 3. Rock, concrete, iron, steel or other solid objects will not be 2 —
9891 6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CWIII6-9P . | CW16-TPL
LOE® in the "Standard Highway Sign Designs for Texas" (SHSD). 24" x 12 24" x 12" Work Area O A
Zono 4, Sandbags should weigh a minimum of 35 Ibs ond @ maximum of 50 Ibs. ol
<&zl 7. The Contractor shall furnish sign supports ond substrates listed in . Di‘ - —_— - RN v
o V¥ the “Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon : _ — — N |
4 .Eqé instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - - T —— . ._L. 1
(=] £'4
8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <}] <]F'
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and _— _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD I1> |::>
list.
9. Identification murklngs may be shown only on the back of the sign ) ™~ = ~N s
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be placed along or laid over the base supports A
for identification shall be 1". of the traffic control dewce and shal |l not be suspended above ground
level or hung with rope, wire, chains or other fastners. Sandbags | 6” N | | | | ” N | |
10. Damaged wood posts shall be replaced. Splicing wood posts shall be placed along the length of the skids to weigh down the 0
will not be al lowed. sign support.
DURATION OF WORK 8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED 22:‘2"?;..
level sign supports placed on slopes. S OTIER St CROSSWALK CLOSURES
1. Work zone durations are defined in Part 6, Section 6G.02 of the CW2056G-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"
SIGN_MOUNT ING HE IGHT =&~ |Sign CEDESTRIAN CONT
1. Sign heigh'_r of Long-term/Intermediate-term warning signs shall be as aa Channelizing Devices EDES 1AN_CON
shown on Figure 6F-1 of the TMUTCD. c=zzz=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,
. . . . . delineating or surrounding the hazard with orange plastic pedestrian
2. Sign height of Short-term/Short Duration warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer.
shown on Figure 6F-2 of the TMUTCD. " " . . . s ) SHEET 2 OF 2
DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" as detailed above will require the Engineer’s approval -
3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . g‘“ o Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be placed on supports detailed on the Bc_s+ondords IBe;r?{lons
or CWZTCD Iist, or when fabricated from approved lightweight plastic I Texas Department of Transportation Standory
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the andar
REMOVING OR COVERING location shown.

4. For speeds less than 45 mph longitudinal channelizing devices may be used
instead of troffic barriers when approved by the Engineer. Attenuation of
blunt ends and installation of water filled devices shall be as per BC(9)
and monufacturer’s recommendations.

1. When sign messages may be confusing or do not apply, the signs
shall be removed or completely covered, unless otherwise
approved by the Engineer.

COLOR
ORANGE | BACKGROUND

USAGE SHEETING MATERIAL

TRAFFIC SIGNAL WORK

TYPE B OR TYPE Cg SHEETING
2. Wnhen signs are covered, the material used shall be opagque, such FL FL 5. Loco'rion of deviceg are fqr general guidance. Ac'rua! c_jevice spacing ond BARR I CADES AND S I GNS
gﬁeh:g¥ rrglé br|10<1Ek 2|Grs1:1|r<r:1' g: o;hirr’emg'rgrlglg wpéggr¥léls c%g; WHITE BACKGROUND TYPE A SHEETING 6 \;lg:g:g:dz:::'ggsflﬂrg OqéuzTeg';gbq‘??':'ggfﬁglmg??dlT;:n;e closed sidewalk
1 ig ace al aintai i paque p i u . i wi visu i iliti y u idew
gu'rclamobu le neodl |gh¢s o'rlmgh-rhwu-rhoxr'r dorgoglngl'rhe sugnhsrﬂ?eh?g BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
urlap, or heavy mgterials such as plywood or aluminum sha no Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) - l 3
3. Duct tope or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Pavement markings for mid-block crosswalks shall be paid for under the
sign face. "Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . L FILE: wzbts-13.dgn oN: TxDOT \cmeOT\Dm TxDOT ‘CK:TXDOT
describes pre-qualified products and their sources and may 9. Wnhen crosswalks or other pedestrion facilities ore closed or relocated, ©TxDOT  April 1992 conT [secT 108 HIGHWAY
| 4 Sismseng cnener stube shoit be removed ond notes back fi1ed upon be found ot the following web adress: femorary foci1ities shal be detectable and shal| include occesaibil ity e 631735 001 | Us 317
P http://lwww.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT COUNTY SHEET NO.
3 4-98  3-03 23 BROWN 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. Provide PVC elbows in PVC conduit systems, unless otherwise shown on the plons. Use only
~C diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
62 the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
w P 2. Provide new and unused materials. Ensure that all materials and installations comply with the plans and any portion of the RMC elbow is buried less than 18 in., ground the RMC
°¢ the applicable articles of the National Electrical Code (NEC), TxDOT standards and elbow by meons of a grounding bushing on o rigid metal extension. Grounding of the rigid
25 . specifications, National Electrical Manufacturers Association (NEMA), and are |isted by metal elbow is not required if the entire RMC elbow is encased in g minimum of 2 in. of
§°% Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such concrete. PVC extensions are allowed on these concrete encased rigid metal elbows. RMC or
22 as Canadian Standard Association (CSA), [ntertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
g+p LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
05" International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
z+5 acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC conductors according to Item 622 “Duct Cable." At the Contractor’s request and with approval by
el listing. Faulty fabrication or poor workmanship in any material, equipment, or installation the Engineer, substitute HDPE conduit with no conductors for bored schedule 40 or schedule 80 PVC
o is justification for rejection. Replace or reinstall rejected material or equipment at no conduit bid under Item 618. Ensure bored HDPE substituted for PVC is schedule 40 and of the same
L5 additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
Py except that the conduit is supplied without factory-installed conductors. Make the transition of
253 3. Miscel laneous nuts, bolts and hardware, except for high strength bolts, may be stainless the HDPE conduit to PVC (or RMC elbow when required) at the bore pi’_r. I?rovide conduit of the size
ta? steel when plans specify galvanized, provided the bolt size is ', in. or less in diameter. and schedule ags shown on the plans. Do not extend substituted conduit into ground boxes or
°v, foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
.8 4. Provide the following test equipment as required by the Engineer to confirm compliance with foundat ions.
?Cg the contract and the NEC: voltmeter, ammeter, megohm meter (1000 vol+ DC), ground resistance . . . . .
'C§° tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho|_e s+rcp§ when supporting 2 in. and Iargelf conduits. On electrical service poles,
5. calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps are allowed on
.ggz request. Operate test equipment during inspection os requested by the Engineer. the service riser conduit.
cC +
-] 5. I[nstall grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
§§§ conduits; metal poles; luminaires; and metal enclosures are bonded to the equipment grounding
2 L conductor. Provide stranded bare copper or green insulated grounding conductors. Ground rods, 1. Provide and install expansion joint conduit fittings on all structure-mounted conduits at
S connectors, and bonding jumpers are subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
gor . . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
89 6. When required by the Engineer, notify the Department in writing of materials from the external ly exposed on structures such as bridges at maximum intervals of 150 f+. When
20¢€ Material Producers List (MPL) intended for use on eoch project. Prequalified materials are requested by the project Engineer, supply manufacturer’s specification sheet for expansion
02, listed on the MPL on TxDOT's website under "Roadway Illumination and Electrical Supplies. joint conduit fittings. Repair or replace expansion joint fittings that do not allow for
=0 No substitutions will be allowed for materials on this Iisft. movement at no additional cost to the Department. Provide the method of determining the
59, amount of ex?onsion to -_rhe Enginger upon request. Do not use LFMC or LFNC as a substitute
296 CONDUIT for the required expansion conduit fittings.
oL w
K ag A. MATERTIALS 2. Space all conduit supports at maximum intervals of 5 ft+. Install conduit spacers when
o ?5 attaching metal conduit to surface of concrete structures. See "Conduit Mounting Options”
5 0% 1. Provide conduit, junction boxes, fittings, and hardware as per TxDOT Departmental Material on ED(2). Install conduit support within 3 ft. of all enclosures and conduit terminations.
o5y Specifico+ion_ (DMS) IIO?O "Conduit" and Item 618 "Conduit" of_TxDOT's "S+0ndorc_j §pecifico1_-ions . .
Ow £ For Construction And Maintenance Of Highways, Streets, And Bridges," latest edition. Provide 3. Do not attach conduit supports directly to pre-stressed concrete beams except as shown
#150 conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plans or as approved by the Engineer.
280 Provide conduit types according to the descriptive code or as shown on the plans. Do not . . . L.
£r substitute o+her_+ypes of gonguHs for those shown. l_’rovide quuidTigh-f fle>_<ib|e rne’_rol conduit 4, Un!ess o‘rher\ylse shown on the plans, jack or bore_condun'r p[cced beneath exns‘rnr}g roadways,
« 25 (LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) driveways, sidewalks, or after the base or surfacing operation has begun. Bockfill and
o v systems. Provide liquidtight flexible nomnmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jacking, Boring, or Tunneling Pipe
E3§§ called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
wIEW
Zovo 2. Provide galvanized steel RMC for all exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
SE-¢ Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
w er new roadways, backfill all trenches with cement-stabilized base as per requirements of
3¢5 3. Unless otherwise shown on the plans, provide junction boxes with g minimum size as shown in Items 110 "Excavation", 400 "Excavation and Bockfill for Structures", 401 "Flowable
the following table, which applies to the greatest number of conductors entering the box Backfill", 402 "Trench Excavation Protection”, and 403 "Temporary Special Shoring."
through one conduit with no more than four conduits per box. When a mixture of conductor
sizes is present, count the conductors as if all are of the larger size. For situations 6. Provide ond place warning tape approximagtely 10 in. above all trenched conduit as per Item 618.
not applicable to the table, size junction boxes in accordance with NEC.
7. During construction, temporarily cap or plug open ends of all conduit 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
AWG | 3 CONDUCTORS 5 CONDUCTORS 7 CONDUCTORS conduit and prove it clear in accordance with Item 618 prior to installing any conductors.
#1 10" x 10" x 4 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry into the top of any enclosure is waterproof by installing conduit sealing
®2 8" x 8" x 4" 10" x 10" x 4" 12" x 12" x 4" hubs or using boxes with threaded bosses. This includes surface mounted safety switches, meter
B " B B " B B " " cans, service enclosures, ouxiliary enclosures and junction boxes. Grounding bushings on water
#4 B"x8" x4 10" x 10" x 4 10" x 10" x 4 tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
" " " " " " " " " 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide ond
#8 8" x8 x4 8" x8 x4 8" x8" x4 install a grounding type bushing on all metal conduit terminations.
. . . . 10. Install a bonding jumper from each grounding bushing to the nearest ground rod, grounding lug,
4. Junction boxes with an internal volume of less than 100 cu. in. and supported by or equipment grounding conductor. Ensure all bonding jumpers are the same size os the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of condui+ used as a casing under roadways for duct cable is not
purpose and supported by connection of two or more rigid metal conduits. Secure required, if the duct extends the full length through the casing.
conduit within 3 ft. of the enclosure or within 18 in. of the enclosure if all ® Traffic
conduit entries are on the some side. Mechanically secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. =k Operations
an internal volume greater than 100 cu. inches. ITexas Department of Transportation sDt’a‘;lrﬂgfd
. . . . . 12. Place conduits entering ground boxes so that the conduit openings are between 3 in. and 6 in.
5. Provide hot dipped galvanized cast iron or sond cast aluminum outlet boxes for from the bottom of the box. See the ground box detail on sheet ED(4).
junc‘_rion boxes cor_w'rcining only 10 AWG or_IZ AWG conductors. Do not use die cast
aluminum boxes. Size outlet boxes according to the NEC. 13. Seal ends of all conduits with duct seal, expandable foam, or by other methods approved by
. . ; . . ; the Engineer. Seal conduit immediately after completion of conductor installation and pull
6. Do not use intermediate metal conduit (IMC) or electrical metallic tubing (EMT) tests. Do not use duct tape as a permanent conduit sealant. Do nmot use silicone caulk as a ELECTRICAL DETAILS
unless specifically required by the plaon sheets. When EMT is called for, provide conduit sealant.
junction boxes mod(_e from galvanized steel sr_1ee+ing, Iis-reg and approved fgr outdoor CONDU l TS & NOTES
use, unless otherwise noted on the plans. Size all galvanized steel junction boxes 14. File smooth the cut ends of all mounting strut and conduit. Before installing, paint the field
in accordance with fthe NEC. Provide junction boxes for IMC conduit systems that meet cut ends of all mounting strut and RMC (threaded or non-threaded) with zinc rich paint (94% or
the some requirements for junction boxes used with RMC systems. more zinc content) to alleviate overspray. Use zinc rich paint to touch up galvanized material ED (l ) - ]
. . . . . as allowed under [tem 445 "Galvaonizing." Do not paint non-galvanized material with o zinc rich
7. P:gwd? pvc -Jrugcho?hbox?s intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: ca1-14. don o [ex [ow: o
otherwise nored on e plans. ©TxDOT October 2014 CONT |SECT JoB HIGHWAY
S REVISTONS 637735 001 us 377
EL_IlJ DIST COUNTY SHEET NO.
=in 23 BROWN 24
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Conduit Spacer .
. Strut Type
(mounting shoe) Stainless steel gﬁ:ﬁgi:se
~—0C Girder | | @ Girder——! ggésge gg|cg;igégped . \e
»C . ‘ . — | E
§o ‘ ‘ ‘ ‘ | Expansion Anchors ‘ ‘ ‘ Conduit = Conduit Strap \3/5 Stainless
0 .
o ‘ é ;hfegsgn?efgfs b -« Concrete - steel expansion
oz % ‘ % % Jv!/ 8 \4 - ‘ h[/ % Structure anchor. Anchor
+0 . R B . depth 1" min.,
cCow ) f p : -d; o i [y
T L \ . Rigid Metal : \ ! 3333#?223 e Stoinless steel conauir ' /et mox.
ER ‘ . m Condui+ (RMC) ﬂ : \ mal leable : expansion anchor: Conduit Mounting ——»
06" M| x | ) : conduit strap : for conduit Y, Channel (B-line, - s
z+§ ‘ 'Q Conduit —fia A | up to 1 4" use Kindorf, Unistrut ].E
Py ‘ = Clamp ~——See "HANGER /2" dia. anchor. : —ys
by ‘ | R y or equal) (Hot dip
="Z : ASSEMBLY DETAIL : For conduits 1 '," :
rymics | : ‘ < son galvanized)
95 ‘ Era ===t : : to 2" use %" dia.
et T anchor. Anchor
262 | . . | depth 1" min.,
+ao ‘ Conduit Mounting ‘ 1 Yo" max.
Sox Channe |
| |
a
gt | |
=0
TN \ \ CONDUIT MOUNTING OPTIONS
| |
-ggz \ \ Attachment 1o concrete surfaces
S.* X ' See ED(1)B.2
535 1n “SPAN" 6"
855 Min
XeL n Min
=+
T Varies
[T
£35 K
-3¢ R
O 4= D
o
DLL DN wWing Wall .
855 CONDUIT HANGING DETAIL X e e Expansion
[} K Fitting
[N
g9 4
oL X
o o.g ///\
>T . .
°Zo6 Bridge Deck SIS
50+ [ KRR R
DLy NN NI AN NN
TR RRRR
b5 CONDUIT MOUNTING CHANNEL ' SNNSS NSNS
0o
-éz; “SPAN" WY x "H" B E :
« &5 less than 2’ 1 %" x 1 %" 12 Ga. Ref=2 V2" .
o 08 3/ " Di Min. |
_an P " B 13. s
£332 2°-0" to 2°-6" |1 %" x 1 % 12 Ga. Expansion
= ' _gn . _pn 5/ u L7 Anchor
Sgus >2'-6" to 3'-0" |1 %" x 2 Vs 12 Go. © Hex Nut, Split Lock
3 er Chanmels with round or short slotted hole B Washer & Flat Washer TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL
a xo patterns are allowed, if the load carrying 1 Hex Nut
capacity is not reduced by more than 15%.
;/4", 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 hove a designated
ICC-ES Evalugtion Report number, and its approval status shall be
— %" Dia. maintained on the ICC-ES website under Division 031600 for Concrete
Threaded Anchor's.
Rod
Conduit Hex Nut, Split Lock 2. Unless otherwise approved by the Engineer: do not use adhesive anchors;
Mount i ng Washer & Square or do not use expansion anchors that are not included in the ICC-ES approval
Channe | Oversized Cut Washer Iist; ond do not use expansion anchors that are only approved for use in
Him \ uncracked concrete.
T __ 3. Use anchors manufactured with stainless steel expansion wedges. Anchors
T (I manufactured with carbon steel expansion wedges are not al lowed. Anchor
= o | bodies can be either zinc-plated carbon steel or stainless steel. For -
L application in morine environment, both the anchor body and expansion §® Traffic
\ ********* wedge shal| be stainless steel. Operatlons
Condui t [%j I Texas Department of Transportation Standard
Mounting \ Hex Nut, Split Lock 4. Install anchors as shown on the plans and in accordance with the anchor
Channel Woshelrf é‘ F‘I)cr;' chger manufacturer’s published installation instructions. Arrange a field
demonstration test to evaluate the procedures and tools. The test shall
be witnessed and approved by the Engineer prior to furnishing anchors on
the structure. ELECTRICAL DE TA[LS
5. Prior to hole drilling, use rebar locator to ensure clearing of existing
deck strands or re%nforcemen-h Install cnchorr]s to ensure a minimum effective CONDUI T SUPPORTS
embedment depth, (PNef), as shown. Increase (Nef)as needed to ensure sufficient
HANGER ASSEMBLY DETAIL thread length for proper torqueing aond tightening of onchors.
6. Use anchors of minimum 1600 Lbs tensile copacity (minimum of steel, concrete ED (2) ‘ ] 4 ‘
breakout, and concrete pul lout strengths as determined by ACI 318 Appendix D) Ji& edz-14.dgn ON: TxDOT  |ek: TXDOT jow: TxDOT | ck: TxDOT
ELECTRIC CONDUIT TO BRIDGE DECK ATTACHMENT at the required minimum embedment depth (Nef). No lateral loads shall be ©7TxDOT  October 2014 CcoNT | sEcT JoB HIGHWAY
. introduced after conduit installation. REVISIONS 6377|35 001 us 377
- 3
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ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

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

z5 Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide

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

55 under "Roadway Illumingtion and Electrical Supplies” Item 620. Color code insuloted

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

£3 white insulation. Identify grounding conductors (ground wires) with green insulation

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

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

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

28 color jacket. Identify electrical conductors 4 AWG and larger by continuous color
jaocket or by colored tape. When identifying conductors with colored tope, mark at

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

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

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

TxDOT assumes No responsi

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

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

B. CONSTRUCTION METHODS

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

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

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

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

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

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

7. When terminating conductors, remove the insulation and jacketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed strands will be considered damoged.

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

9. Do not repair damaged conductors with duct tape, electrical

Use only approved splicing methods.

tape,

10. Do not terminate more than one conductor under a single connector, unless the
connector is rated for multiple conductors. Do not exceed the pressure connector’s
listing for maximum number and size of conductors al lowed.

11. Install breokaway connectors on conductors bid under Item 620 whenever those
conductors pass through a breakaway support device. Fol low manufacturer’s
instructions when terminating conductors to breakaway connectors. Properly torque

threaded connections. Proper terminations are critical to the sofe operation of

12. Provide and install a separate stranded equipment grounding conductor

(EGC) in all conduits that contain circuit wiring of 50 volts or more.
Unless shown elsewhere, size the EGC to be the same size as the largest
current carrying conductor contained in the conduit. Ensure all EGCs

For traffic signal
The EGC is paid for

are bonded together at every accessible location.
instal lations, provide a minimum size 8 AWG EGC.
under Item 620.

C. TEMPORARY WIRING

1. Install temporary conductors and electrical equipment in accordance with
the NEC orticle "Temporary Installations" and Department standard sheets.

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

(GFCI) for power outlets for

3. Use listed wire nuts with factory applied sealant for temporary wiring
where opproved.

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

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

GROUND RODS & GROUNDING ELECTRODES
A. MATERIAL INFORMATION

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

B. CONSTRUCTION METHODS

1. Furnish auxiliary ground rods for |ightning protection and install in soil,
concrete, or both, as called for in the plans. For ground rods installed
in concrete, ensure the connection of the conductor to the ground rod is
readily accessible for inspection or repairs. For ground rods installed in
soil, ensure that the upper end is between 2 to 4 in. below finished grade.

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

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

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

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

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

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

Snap- lock,
mo | ded clamp

See through
mo lded cover

Listed Screw Type
with gel-filled

insulating splice
cover

Set Screw/Lug
for making
connections
[ Al L Al

Seal between
conductors with

hot melt adhesive gﬁg?nk Hot melt “C" clamp
tape. Tape to ?gg:S'Ve type connector

extend past end
of tubing by

|/a|| to |/4 "
Increase
insulation
diameter with
hot melt
adhesive tape.
Tape to extend
W oo past end of
2 M:”' tubing by
over |ap Ye" to "
SPLICE OPTION 1
L]
Compression Type
Seal between Heat
conductors with Hot '+ Shrink
hot melt adhesive oghez?ve Tube
tape. Taope to .
extend past end tape Split bolt
of tubing by
I/a" 1_0 |/4||
. Increase
Wrap split bolt insulation
connector wifh_ diameter with
hot melt adhesive hot melt

tape to protect

2" Min.
sharp edges over lap

adhesive tape.
Tape to extend
past end of

heat shrink from

2" Min,
over lap

tubing by
Yo" to Va"
SPLICE OPTION 2
Split Bolt Type
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(4) Install a grounding bushing on the upper end of all

conduits terminating in a ground box.

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

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damoges resulting from its use.
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(1) Uniformly spoce ends of conduits within the ground box. Position ends of conduits so
that ground box walls do not interfere with the installation of grounding bushings

(2) Maintain sufficient space between conduits to allow for proper installation of bushing.

(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

RMC terminating in a ground box.

Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of
the ground box. Install a PVC bushing or bell end fitting on the upper end of all PVC

% GROUND BOX DIMENSIONS
<<
A OUTSIDE DIMENSIONS (INCHES)
e TYPE (Width x Length X Depth)
A 12 X 23 X 11
B 12 X 23 X 22
c 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for Vo
GROUND BOX COVER DIMENSIONS E&;ﬁ”h y
for head
DIMENSIONS  (INCHES)
TYPE
H I J K L M N P y
A, B&E 23Yal 23 | 13% |13 | 9% | 5V | 1 % 2
For cover logo
cC&bD 30 Vol 30 Y| 17T Y2 | 1T | 13 V4| 6 Yy 1 3 2 ond labeling
requirements.

See DMS 11070
PLAN VIEW

GROUND BOXES

A.

1.

END SIDE

MATERIALS

Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
Item 624 "Ground Boxes."

Provide Type A, B, C, D, ond E ground boxes as shown in the plans, aond os |isted on
the Material Producers List (MPL) on the Department web site under "Roadway IIlumination
and Electrical Supplies,” Item 624.

Ensure ground box cover is correctly Iabeled in accordance with DMS 11070.
Provide larger ground boxes in accordance with Item 624 ond as shown in the plans.
CONSTRUCTION METHODS

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 and at
least 9 inches deep, prior to setting the ground box. Install ground box on top of
aggregate.

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
subsidiary to ground boxes when called for by descriptive code.

Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
boxes.

Install all conduits and ells in a neat and workmanlike manner. Uniformly space
conduits so grounding bushings aond bell end fittings can easily be installed.

Temporarily seal all conduits in the ground box until conductors are installed.

Permaonently seal conduits immediately after the completion of conductor installation
and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
Do not use silicone caulk as o sealant.

When o ground rod is present in a ground box, bond all equipment grounding conductors
together and to the ground rod with |isted connectors.

When a type B or D ground box is stacked to meet volume requirements, it is allowable
to cut an appropriately sized hole for conduit entry in the side wall at least 18 inches
below grade.

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 subsidiary to various bid items.
Verify existing ground boxes with metal covers are shown on the plans, with notes
fully describing the work required.

If other ground boxes with metal covers are within the project Iimits but are not part
of the contract, the Engineer may direct the Contractor to bond the metal covers,
identifying the specific boxes in writing. This work will be paid for separately.

Bond metal ground box covers to the grounding conductor with a tank ground type Iug.

52223‘,® Traffic
= Operations
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ELECTRICAL SERVICES NOTES
1.Provide new materials. Ensure installation and materials comply with the applicable
provisions of the National Electrical Code (NEC) and National Electrical Manufacturers SERVICE ASSEMBLY ENCLOSURE MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS
Association (NEMA) standards. Ensure material is Underwriters Laboratories (UL) I|isted. . . . . . . _ .
c Provide and install electrical service conduits, conductors, disconnects, contactors, 1.Provide fhreaded hub for all conduit entries into the top of enclosure. 1.(I;rlﬁlejSed;érLcljI:I?r;g?orgﬁgg‘:‘gdi;ergg:ﬁ fr’gzr?ggf Zggd.l.gﬁ'cf E‘:z?i?an?
5o circuit breaker panels, and branch circuit breakers as shown on the Electrical Service 2.Type galvanized steel (GS) enclosures may be used for Type C panelboards N
«y Data CTOTT _;_r.‘ the pl_cni._flfcu-IrTy fgbruco'l_wo;]_or pwgr workmc?sh]rp 'n mc-rer!gl, equupTgn-r, and for Type D and T services that do not use an enclosure mounted 2.When the utility company provides a transformer Iarger than 50 KVA,
o9 or installation i1s justitication tor rejecrion. lihere manutocturers provide warranties photocell or Iighting contactor. Provide GS enclosures in accordance with verify that the available fault current is less than the circuit
2§ . ond guarantees as a customary trade practice, furnish these to the State. DMS 11080, 11082, 11083, and 11084. breaker ‘s ampere interrupting capacity (AIC) rating and provide
84 S . T . Y
9,8 2.Provide electrical services in accordance with Electrical Details standard sheets, 3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C documentation from the electric utility provider to the Engineer.
o= Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081 ' T : b4 5
oFw " Y Y " " . ¥ N and D in accordance with DMS 11080, 11081, 11082, 11083, and 11084. Do
gre Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083 not paint stainiess steel ’ ’ ’ ’ PHOTOELECTRIC CONTROL
gé'é "Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085 b
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the . . . . 1.Provide photocell as listed on the MPL. Move, adjust, or shield the
Eals Standard Specifications. Provide el'ec-rricol service types A, C, and D, as listed 4'B{,E"{?Sagegﬁz*?:oggrVégené':Sérgr\:?égsggegeégsggfc’gg?ﬁieg'*?ngég’;s"Zﬂown photocell from stray or ombient night time I'igh'r to ’ensur'e proper
T o on the Material Producers List (MPL) on the Department web site under "Roadway in the PS descripﬂ:/e code, provide an AL enclosure b operation. Mount photocell facing north when practical. Mount top
0= C Illumination aond Electrical Supplies,” Item 628. Provide other service types as ' b of pole photocells as shown on Top Mounted Photocel |l Detail.
:'.7;: detailed on the plans.
oco
+ 8% 3.Provide all work, materials, services, and any incidentals needed to install a
guov complete electrical service as specified in the plans.
Ll
’;8§ 4,Coordinate with the Engineer and the utility provider for metering and compliance
c-e with utility requirements. Primary |ine extensions, connection charges, meter
';_gg charges, and other charges by the utility company -'ro provide power to -'rhe location * ELECTRICAL SERVICE DATA
5. are paid for in accordance with Item 628. Get approval for the costs associated
£@o with these charges prior to engaging the utility company to do the work. Consul+t Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
oy with the utility provider to determine costs and requirements, and coordinate the Service Sheet Electrical Service Description Conduit|Conductors| Switch | Ckt. Bkr. |Contractor |Loadcenter Circuit Ckt. Bkr. |Circuit Load
ws work as approved. ID Number *%xSize No. /Size Amps Pole/Amps Amps Amp Rating ID 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
2 keyed #2195 for all custom electrical enclosures. Installing Contraoctor is to Lighting SB 2P/40 25
: .0 provide Master Lock #2195 Type 2 with brass tumblers for "off the shelf" 1P/20
06y enclosures. Master Lock #2195 keys and locks become property of the State. Underpass 15
£z5 Unless o‘rhgrwise approved, do not energize electrical service equipment until
E§§ locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NSISS(EITS(O) [ 1 V4" 3/%6 N/A 2P/60 100 Sig. Controller 1P/30 23 5.3
gé\. 6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Luminaires 2P/20 9
2= enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20 3
5%, incidental contact as required by the NEC.
>00
323‘3 7.When galvanized is specified for nuts, screws, bolts or miscel laneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/7A N/A N/A 70 Flashing Beacon 1 1P/20 4 1.0
@By stainless steel may be used. Flashing Beacon 2 1P/20 4
E§§ 8.Provide wiring aond electrical components rated for 75°C. Provide red, black, * Exompl(_a only, n?* for consfrucﬂon._ .A” new elecfrjcal services_musf have
S and white colored XHHWN service entrance conductors of minimum size 6 American electrical service data chart specific to that service as shown in the plans. Standard 3-prong
€CoQ Wire Gauge (AWG). Identify size 6 AWG conductors by continuous color jocket. . . . . . L. N .
N Identify electrical conductors sized 4 AWG and larger by continuous color %% Verify service conduit size with utility. Size may change due to utility meter photace! | A
o jacket or by colored tape. Mark at least 6 inches of the conductor’s insulation requirements. Ensure conduit size meets the National ELectrical Code. receptacle Conduit mounting
L0 with half laps of colored tape, when identifying conductors. Ensure each service and photocel | channel (Unistrut,
£Fo entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
25 weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
°,0 12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
=330 alvanized
ggg; 9.A1l electrical service conduit aond conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) gasf iron,
Zona including the riser or the elbow below ground are subsidiary to the electrical - T T T or sand CZ]S_'_
<Le-em service. For an underground utility feed, all service conduit and conductors after . - G'I
QHEE the elbow, including service conduit ond’congucfors for the utility pole riser Schematic Type aluminum outlet I\él?u?; gf.‘°;gg:lﬂl',ed
52 when furnished by the Contractor, will be paid for separately. Service Voltage V / V box with cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . A Rati — the pole or 18
'Y in. PVC conduit containing the electrical service grounding electrode Disconnect Amp Rating Yp" RM to 20 feet above
conductor. Size the service entrance conduit as shown in the plans. Ensure 000 indicates main lug only/ o finished grade
v N . N T B Conduit, bend
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T | ; ’ Yy or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o provide /z by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS) = Safety Switch Ahead of to 1" clearance as allowed by
the conduit shown on the layout for that particular branch circuit. Install a Meter-Check with Utility between photo- utility company
grounding bushing on the RMC where it terminates in the service enclosure. (NS) = No safety Switch Ahead of cell and pole. '
11.Use of liquidtight flexible metal conduit (LFMC) is allowed between the meter and Meter-Check with Ut1l |+y_
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type - Service
LFMC the same size ags service entrance conduit. LFMC must not exceed 3 feet in 6S= Galvanized steel ("off the shelf") Support
length. Strap LFMC within 1 foot of each end. LFMC less than 12 inches in length SS= Stainless steel (Custom Enclosure)See MPL
need not be strapped. Each end of LFMC must have a grounding bushing or be AL= Aluminum (Custom Enclosure)See MPL
terminated with a grounding fitting. The LFMC must contain a grounded (neutral) - 1 TOP MOUNTED PHOTOCELL
conductor. Ensure any bend in LFMC never exceeds 180 degrees. A pull test is Photocel | Mounting Location
required on all instal led conductors, with at least six inches of free conductor . g JR— . .
movement demonstrated to the satisfaction of the Engineer. (E) = '\IAnsugedSerwce/Enclosure 1Ifns+otl>l corsde;|++s+rop moxumum_3 feet
ounte rom box. oot maximum spacing
12.Ensure all mounting hardware and installation details of services conform to utility (T)= Top of pole between straps supporting conduit.
company specifications. (LY= Luminaire mounted
. . . (N) = None/No Photocell or
13.For all electrical service enclosures |isted under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufacturers will prepare and submit a schematic drawing unique to each — Operations
service. Before shipment to the job site, place the applicable Iaminated schematic Service Support Type . Division
drawings and the Iaminated plan sheet showing the electrical service data chart GC= Granite concrete — ITexas Department of Transportation Standard
used to build the enclosure in the enclosure’s data pocket. The installing contractor 0C= Other concrete
will copy and laminate the actual project plan sheets detailing all equipment and TP= Timber pole
branch circuits supplied by that service. The laminated plan sheets are to be placed SP= Steel pgle
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to B
8!, in. x 11 in. before Iaminating. If the installation differs from the plan SF= Steel frame . ELECTRICAL DETA[LS
sheets, the installing contractor is to redline plan sheets before laminating. 0T= iOIe by 01‘:_\ef'|'5 or paid
or separately
14.When providing aon "Off The Shelf" Type D or Type T service, provide lominated plan EX= Existing pole SERV[CE NOTES & DATA
sheets detailing equipment and branch circuits supplied by that service. Reduce TS= Service on traffic
11 in. x 17 in. plaon sheets to 8!, in. x 11 in before laminating. Deliver these signal pole
drawings before completion of the work to the Engineer, instead of placing in PS= Pedestal Service
enclosure that has no door pocket. ’ — ED (5) - ] 4
. L . . 0= Overhead Service Feed
15.Do not install conduit in the back wall of a service enclosure where it would from Utility FILE: ed5-14.dgn one TxDOT [oks TxDOT [oms TxDOT [ex: TxDOT
penetrate the equipment mounting panel inside the enclosure. Provide grounding U= Underground Service Feed ©TxDOT  October 2014 CONT | secT 408 HIGHNAY
bushings on all metal conduits, and terminate bonding jumpers to grounding bus. s P
¥ . . F . from Utility REVISIONS 6377 35 001 us 377
] Grounding bushings are not required when the end of the metal conduit is fitted
£ with @ conduit sealing hub or threaded boss, such as a meter base hub. pIsT COUNTY SHEET NO.
aw 23 BROWN 28
71E
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£Fy NG Typical Typical Typical
« 35 = = r b4 120 Volt 240 Volt 120 / 240 Volt 120/240 VOLTS - THREE WIRE
« 35 ) : = h Branch Circuit Lumingire Branch Circuit
L0856 Grounding Typical Branch Grounding Typical Branch Branch Circuit Golvanized steel-"Buy Off The Shelf"
Eo0% Electrode Circuits Electrode Circuit only. When required install photocel l
2000 top of the pole or on luminaire only,
£ no lighting contractor will be installed.
o O+
w -
2 Sy SCHEMATIC TYPE A SCHEMATIC TYPE C 152CoH /E2M4AOT IVCOLTTYSPE DTHRECEUSWTIOREV:E
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-O-A" Switch) ~ Traffic
WIRING LEGEND 8 Photo Electric Control (enclosure- ; Oge;rgt!ons
mounted shown) I Texas Department of Transportation s,;",’,ﬁ,’g:’d
Power Wiring 9 Lighting Contactor
- — — — | control Wiring 10 | Power Distribution Terminal Blocks
11 [Neutral Bus ELECTRICAL DETAILS
=——N=— [ Neutral Conductor Branch Circuit Breaker
12 (See Electrical Service Data) SERVICE ENCLOSURE
Equipment grounding conductor-always . .
-_—G— - 13 | Separate Circuit Breaker Panelboard
required
14 | Load Center AND NOTES
15 | Ground Bus
ED(6)-14
FILE: ed6-14. dgn one TxDOT [cks TxDOT [oms TxDOT [ex: TxDOT
(©7TxDOT October 2014 CONT | SECT JoB HIGHWAY
[ REVISIONS 6377 35 001 us 377
i
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

. . . ] (YA
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation " to 6" 20’ measured from Top of éadius 2 Yy TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances i weathernead
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gauge galvanized of neufroJ TR 1 may require the L I‘f,’ Ee 2 T° 6"
steel or stainless steel channel strut, 1! in. or 1 5% in. wide by 1 in. up to 3 ¥ in. conductor’'s electrical service 1 | ijrﬁo + NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller M b$ °‘”| € Top :
25 members as approved. Do not stack channel. File smooth and paint field cut ends of all channel white tape where RMC than the 20" shown, / ot pole. All rough
Sa with zinc-rich paint before installing. conductor exits check with utility edges shall
55 weatherhead. before installing. White insulation be ground
2 2.Provide poles for overhead service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth
t8¢ service drop to the pole in conformance with the electric utility provider’'s specifications. or color code 6" Point of of neutral
o v .
) . . i attachment conductor’s Drain hole
5o 3.Provide and install galvanized ¥ in. x 18 in. x 4 in. (dia. x length x hook length) anchor ésnﬂgeo; Line 1 of service drop insulation with for galv.
= F bolts for underground service supports. Provide and install galvanized ¥ in. x 56 in. x 4 in. conductor’s +o be below white tape where 2 - places ¥
geg anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulotion with weatherhead. conductor exits TYP. i
e 3% in. to 3', in. of the exposed anchor bolt projecting above finished foundation. Provide red tape where ! . weatherhead. e
e and install leveling nuts for all anchor bolts. conductor exits Conduit support oLl ¥e " °
rymics spacing, 3'max il Red insulation
= R th therhead.
<o 4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Coﬁdﬁggoreglggg from the ends, or color code 6"
g I isted mechanical connectors rated for embedment in concrete. See Inset B. length, 12" min and 5° in between length of Line 1 POLE TOP PLATE
ig2 18" max. .y L __Service unless otherwise or Line 2
gov 5.Furnish and install rigid metallic ells in all steel pole and steel frame foundations for all - 1 Enclosure ¢called for by the conductor’s _
sry conduits entering the service from underground. I utility. ] = insulation with 24" Diameter e
228 . . . . . . Meter w ! red tape where drill shaft <
b 6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service conductor exits s
5E° unobstructed concrete cover. Switch ] Channel Enclosure the weatherhead. .
ey . —|| o 7 oracket or Conductor slack Conduit [ -
08w 7.Drill and tap steel poles and fraomes for '/ in. X 13 UNC taonk ground fitting. For steel pole service & 1 other arrangement Ierl?g'l'h, 12" min., S
St supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. L my approved by o 18" max. }
w83 Provide properly sized hole through the bottom of the enclosure for the service grounding electrode : | Inset B f), the Engineer. Inset A 1 = =
oxe conductor. Ensure electrical service grounding electrode conductor is as short and straight as possible & NES (Kindorf, ';:T Meter - =\ 1
L L from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, %! o\
o9 tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
gor conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding v 1 equal.)
+g9 electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for A SETIRT . Inset B
are more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For //>\</>\</Z\\</| (NINI \2/)’\\%;\\,/’\\\//’\\\/@ ohE "L _ —
o2y underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC 2 TR -z 2 X }W
=9 elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install class "¢ |y 4l I“?‘ﬁ % 1.E </></>\</>v}/i\< AN
59 grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC  concrete — s <~ |Leme PVC -y i R Lo . BASE PLATE DETAIL
280 is fitted into a sealing hub or threaded boss. Y ] o —— 24" dia. X 60
T 1R 141 3— 24 Dia. x 60" PVC ol foundation 4-#5
»ag 8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper attached to BN |T|>| depth foundation i remforcur}g bars . - ~
oCh a tapped hole. RPN 4-%5 reinforcir_wg AR ond #2 spiral at 6 Yo [~
258 bars and #2 spiral ‘l"I.IT.I>I‘ pitch (typ.) v P E3/,6 "
o5y 9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch e Yar — 2
ow L conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
:'ég minimﬁm-r?iﬁi 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Yo"
2P wrenc ight.
£ o . . . . SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
«25] 10.Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
o9 H H ee Note
02 prevent abrasion of the insulated conductors. —
Y b1t top, ond threcd = SERVICE SUPPORT TYPE SF & SP
WoEwl 11,Shop drawings are not required fc_>r service support structure unless specifically stated Yo" X 13 UNC. Install ! = Py
ol Bl elsewhere or directed by the Engineer. Yank ground fitting, | ! - . ﬁ Al MM e
= _C H
g g+ ‘ varies ‘ conn?cf elecfr!col } } (‘|_|.) U UU oo \.l_l.)
— e—4 service grounding I | I X ~
a xo \ | electrode conductor. 1 L ) } \
U S o7 See Note 7. ‘ = } 5" thick " expansion :
Z]go o« — o \ v concrete joint material ©
ve ] ] Rebar ‘ pad (class C <
grade Center of meter ‘i Anchor concrete and e
max. SAFETY socket 60" typical | Bol+t 6" X 6" #o
SWITCH = above grade. L. wire mesh) ——
METER (Verify with utility) el
o— — FRONT VIEW
T Dimension varies
1L Threaded INSET A INSE B install only as ’
| 3 boss . i wide as required
| Varies Service to accommodate
Enclosur i
RMC | |l«—— Steel post L‘ - Safety B closure equipment
SERVICE | | - switch 3
Channel Strut ¢« ] ] » al 9
|ENCLOSURE f H (when ol 2 TOP VIEW
— o or _moun: ng required) — - E
equipment. || =
Number of struts — SERVICE _ Inset A £ A, SERVICE SUPPORT TY SF (O) & SF (U)
as needed to METER a 3 g -
/ secgrely-rmoun-r — - ENCLOSURE":, a mox 8™ —
— equipmen 1 — + o ® raffic
—_ [ ~ |5 3/4" dia. = g Oge;rgt.ions
T L _k Inset A zcg 2" 8 i I I Texas Department of Transportation Standory
" d—b5 +— 4 4—F T—le
20" sl > Inset B B 58
° 5" = > : = c|>
|1 A N c
T - rv“ 4@ = | [nset A ® E‘{/\\‘/\b@/f/\/ s e ELECTRICAL DETAILS
oo biH F—1 H [ T BEEA S =
TS R A 4 —t— S RMC to , SERVICE SUPPORT
el 2NN utility i
Inset B Ao Pl 32— 24" gio. x 48" ) 5 Ao TYPES SF & SP
LELIT1] “® o lo L& [ LIT]| foundation W L 24" dio. x 36" depth 4"
RO R e AR 4-#5 reinforcing - 'FOL-JI"'IdG"‘ 1on 4-#5
bars and #2 spiral reinforcing bars ngg';h ED(T7)-14
" . E-4
WITH SAFETY SWITCH at 6" piten ttyp.) WITHOUT SAFETY SWITCH ond =2 Spll’?l H FILE: ed7-14.dgn DN:  TxDOT |cks TxDOT |ows TxDOT |ck: TxDOT
(1yp:) ot & piren HOOKED ANCHOR DETAIL ;
FRONT VIEW WITH SAFETY SWITCH ©Tx00T OCRS?;ZNEOM GC;NTT-, s;c; (;(:1 UHSIGH;A;_,
g -
o SERVICE SUPPORT TYPE SF (U) UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE D:; BC;UCE;;N SH? 0.
ow S!
716




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

TRAFFIC SIGNAL NOTES

White insulation or

1. Do not pass luminaire conductors through the signal controller cabinet. color code 6" of
25 . . . . neutral conductor’s
5 2. Include an equipment grounding conductor in all conduits throughout insulation with white
w the electrical system. Bond all exposed metal parts to the grounding tape where conductor
Z conductor. exits weatherhead.
+0 . N
§$§ 3. Proviqe roadway Iumino!res, when required, in oc?ordance with the Red insulation or
L2 material and construction sections of Item 610, "Roadway Illumination color code 6" length
2+9 Assemblies, " except for performance testing of luminaires. Test of Line 1 or Line 2
%SL_’ installed roadway luminaires for proper opergtion as a part of the conductor’s insulation
>§ associated traffic signal system test. (1] with red tape where
re . . . . Service conductor exits the
“ o] 4. If intfernal I)'/ illuminated s1'ree1'_ncme signs are approved for use, Entrance - weotherhead. Conductor
-—_E ground the fixture to the pole with a 12 AWG green XHHW conductor. ﬂ Line slack length, 12" min.,
=% 18" max.
gg 5. Bond anchor bolts to rebar cage in two locations using #3 bars or H-H
ge 6 AWG stronded copper conductors. Use |isted mechanical connectors 120/240 Volt
v, rated for embedment in concrete. See TXDOT standard TS-FD for further = 3 Wire
o details.
co
w§ 6. Drill and top signal poles for ' in. X 13 UNC tonk ground fitting.
g\_ Provide and install tank ground fitting 4 in. to 6 in. directly below
206 electrical service enclosure. Provide properly sized hole through the 4] 0 ‘J="
ou bottom of the enclosure for the service grounding electrode conductor. — ——
535 Connect the electrical service grounding electrode conductor to the tank ik =
g2 ground fitting. Ensure electrical service grounding electrode conductor T
(R is as short and straight as possible from the enclosure to the tank a
5 ground fitting. See Inset A detqil for further information. Size service "L
@ entrance conduit and branch circuit conduit as shown in the plans. 1
i
Sl 7. Mount electrical service enclosure and meter to signal pole with stainless
£ steel bands. Ensure bands are a minimum width of ¥ in. Secure enclosures
to bands using two-bolt brackets. Install brackets near top and bottom of T .
each enclosure. Install properly sized stainless steel washers on each bolt P""' Il, top and thread
2" X 13 UNC. Install

in the enclosure. Band or drill and tap properly sized stand-off straps to

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

v
[
>
o
o
]
b
o
cLu
£6
<
By
g° signal pole for attaching conduit. @"7 Meter tank ground fitting,
Lo See Note 7 connect electrical
a2l 8. Conduct pull tests and insulation resistance tests on all illumination and service grounding
P power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor
O« To prevent electronics damage, do mot conduct insulation resistance tests l«— service See Note 6
é&L’ on traffic signal cables after termination. Enclosure a
-5 . See Note 7 See layout 3
o 9. Lock all enclosures and bolt down all ground box covers before applying power sheets for
QL to the signal installation. signal pole
"o . i . . i . :l type —Mm
250110, Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A
0 or threaded boss such as meter hub. Install @ grounding bushing on all metal — See TS-CF standard
2980 conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
WwoEw grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,
ol Bl entering enclosures with duct seal or expanding foam. Do not use silicone to INSET A number of required
aFof seal conduit ends. Bushing f conduits, and grounding
oL, or Bell requirements (see side Ground )
o xof11, 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 roadway is 24".
R R R R R R RGR IR RS ~ SN, IR
IR %4
S N
A See Note 11 Ground box A
BN . N 9 S
g{/Z (see side view) Ay ;/\\
N ZANAN
[ WA
S Conduits (See See TS-FD standard
e loyout sheet sheet for foundation
_ SIGNAL POLE WITH SERVICE for details) and conduit details——»
— Type T electrical service mounted
[— on signal pole shown as an example.
— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
and electrical service dota chart for
— additional details. FRONT VIEW
=t oratio
~ Oge;rg{lons
. ivision
[ — I Texas Department of Transportation s,a,,f,g,d
R TN QGE SN i g i K i i " ¢ AL
A R NI ; e SIS
Y SRR R R R B SSSRiy
. A
K\ = 8 S
BN 2
N T ELECTRICAL DETAILS
K R
TRIERLO| B LIA See TS-CF standard for
MW RS ASISAA . .
@@@Qg\\\&\\%/\:@/\:@ conduit and grounding TYP l CAL TRAFF l C S l GNAL

SIGNAL CONTROLLER requirements. See layout
SIDE VIEW e T o ound BoX  onal SYSTEM DETAILS
ED(8)-14

conduits that are required.

FILE: ed8-14. dgn one TxDOT [cks TxDOT [oms TxDOT [ex: TxDOT
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

16"

PEDESTAL SERVICE NOTES |

1. Manufacture pedestal electrical services in accordance with Departmental Material 17" min.
Specifications (DMS) 11080 "Electrical Services", 11085 "Electrical Services-Pedestal
(PS)" and Item 628 "Electrical Services. "Provide pedestal electrical services as
listed on the Material Producers list (MPL) on the Department’'s web site under (:)
"Roadway [Ilumination and Electrical Supplies," Item 628. Ensure all mounting
hardware and installation details of services meet utility company specifications.
Contact the local utility company for approval of pedestal detagils prior to
installing the electrical pedestal service. Submit any changes required by the
utility company prior to manufacturing the pedestal enclosure.

No warranty of any

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

min.
o

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

48"

4, Provide #4 reinforcing steel for foundations in accordance with Item 440, "Reinforcement ——— Equipment Mounting
for Concrete. " l\ EE — — l\ s Studs (as required)

oo \ . .. . . — = T 10

5. Install Y2 in. X 2 Y% in. minimum length concrete single expansion type anchors for EE 471 ’447 :

mounting pedestal enclosure to foundation. Anchor location to match mounting holes in [ — i
each corner of enclosure. Secure each of the four corners of the pedestal enclosure to
the anchors in the foundation with a '/, in. galvanized or stainless steel machine thread * ﬁ;ﬁ: i;;f 6"
bolt, a properly sized locknut and a flat washer.

s |l ——Equipment Mounting
e Studs (as required)

TxDOT assumes no responsibility for the conversion

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

3"
max.

Bell End Fittings
or Grounding
Bushings

See anchor
\ bolt detial

6. Finish top of concrete foundation in a neat and workmanlike manner. If leveling washers T ,lul
are used, ensure no more than !/ in. gap at any corner. Do not exceed a maximum dip or L tD'J |
rise in the foundation of Y3 in. per foot. When properly instal led, ensure the top of
the service enclosure is level front to back and side to side within !4 in. Repair
rocking or movement of the service enclosure at no additional cost to the department.

|

—— Reinforcing Steel

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

v
[
>
o
o
2 -
2 i
= h
g ¢ +|+ ==
§ 7. Do not use liquidtight flexible metal conduit (LFMC) on pedestal type services. 7 | || € | | -
5 S s ] H .
: 8. Ensure all elbows in the foundation are sized as per utility provider’s conduit requirements / I \ \ s }J |, ‘,l | .- i
§ for underground conduit and feeders. PVC extensions may be installed provided the ends of the LOAD SIDE CONDUIT _ ./ I N R S ;
N rigid metal conduits are more than 2 in. below the top of the concrete foundation. Where _ 7 \\\\ __'_\ LOAD SIDE CONDUIT o !
S eifeni:onTc?ggziisdare metal, grounding bushings must be installed with a bonding jumper - I - LoaD SIDE conouit | | I | | LINE SIDE CONDUIT
1) properly terminared. J‘.L Size and number O 'J
S of conduits ”——.
> determined by W
o plan details
(]
238 FRONT VIEW
=
g SIDE VIEW
a2 o TYPE C shown, TYPE A similar except that TYPE A shall have
n £ individual circuit breakers (CB) mounted on an equipment mounting
e x panel. CB Handles shall protrude through hinged deadfront trim.
Hex Nuft
Lock Washer
B Flat Washer
~
. o o LEGEND
min. min. 1 | Meter Socket, (when required)
2 | Meter Socket Window, (when required)
@ . 3 | Equipment Mounting Panel
+—— — + Abb 4 |Photo Electric Control Window, (When required)
S 5 . . - 5 | Hinged Deadfront Trim
Relnforcing }°° o 6 |Load Side Conduit Trim
i s 7 |Line Side Conduit Area -
} N ® Traffic
5 ! LINE | X KR 8 |Utility Access Door, with handle ;’ Operations
~ @ * @ ~ f‘f’ 9 [Pedestal Door I Texas Department of Transportation s",;",’,ﬁ,’;’i’d
LOADCZZEOAD A; . . 10 [ Hinged Me+er.Access i
s ® % . 11 | Control Station (H-0-A Switch)
Bae ", 12 [Main Disconnect ELECTRchL DETAlLS
—_— e e b L ' . .
RS i 13 | Branch Circuit Breakers
S iroui - [ELECTRICAL SERVICE SUPPORT
S S I RS TS o 14 | Copper Clad Ground Rod - 5/8" X 10
PEDESTAL SERVICE TYPE PS
SECTION A-A ANCHOR BOLT DETAIL FILE: ed9-14. dgn one TxDOT [cks TxDOT [ows TxDOT Jeks TxDOT
(©7TxDOT October 2014 CONT | SECT Jos HIGHWAY
[ REVISIONS 6377 35 001 us 377
il
[S— DIST COUNTY SHEET NO.
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TIMBER POLE (TP)SERVICE SUPPORT NOTES

1. Ensure electrical service support is a class
5 treated timber pole as per Item 627 "Treated

g Timber Poles." Embed timber pole to depth
« required in Item 627.
o
> 2. Conduit and electrical conductors attached
+ . .
4 to the electrical service pole and underground
T within 12 in. of service pole are not paid
g for directly but aore subsidiory to the electrial
service.
2
3. Install pole-top mounted photocell (T) on

north side of pole, or in service enclosure

TxDOT assumes no responsibility for the conversion

Safety switch (when required)
Meter (when required)

Service enclosure

QO

6 AWG bare grounding electrode

ground rod - drive ground rod
o a depth of 2 in. t0o 4 in.
below grade.

Pole brand

conductor in !> in. PVC to must be

ground rod - extend ' in. PVC 5 or less

6 in. underground. above grade
5% in. x 8 ft. Copper clad

p
(2]
=]
w
hat
5
.
L Y4
§ 2 (E) as required. See Electrical Service Data
+ chart in plan set.
825
E ° 4, Gain pole as required to provide flat surface
° ; for each channel. Gain timber pole to % in.
a,e max. depth and 1 % in. max. height. Gain
o g pole in a neat and workmanl| ike manner.
Q S 5. Mount meter and service equipment on stainless
c£€@o steel or galvanized channel (Unistrut, Kindorf,
20w or equal). Provide channel sized 1 in. to 3 ¥ in.
w53 maximum depth, and 1/, in. to 15 in. maximum
F1-¥ width. File smooth the cut ends of galvanized
X g channel and paint with zinc rich paint before
- o+ installing on pole. Secure each channel section
;,ig to timber pole with two galvanized or SS lag
£ ot bolts, Y2 in. minimum diameter by 1%, in.
»§§ minimum length. Use a galvanized or SS flat
e washer on each lag bolt. Do not stack channel.
oL
g=2 6. When excess length must be trimmed from poles,
EgL trim from the top end only.
38°
oL w
mag
o ’}D
vCco
L O
'gLL
45."9% 2" 10 6"
:'ég @ Class 5 pole, height as required 4 typ.
i T
P (:) Service drop from utility company Point of
“~00
623 (attached below weatherhead) ot tachment
£oor to be below
WoEw (:) Service conduit (RMC)and service weatherhead q
2202 entrance conductors - One Red,
o of One Black, One White (See Electrical
E '5‘5 Service Data)

conductor with non-conductive

material to a height
of 8 ft. above finished
grade.

When required by utility, cut
top of pole at an angle to

enhance rain run off.

DATE:
FILE:

Bushing
(:) RMC same size as branch circuit E;dBeII
conduit. Fitting—. (1) i
See pole-top mounted photocel | ¢
detail on ED(5). .
_ =1 c
C) When required by the serving ?yp. £ 2 =
utility provide bare 6 AWG @
copper conductor. Run wire §
from pole top to butt wrap 8| |e" to 10" ~—Couple to
or copper butt plate. Protect 5 typical EiFSUII
ondui

e

Upper end of ground
rod to be 2" to 4"
below finished grade

SERVICE SUPPORT TYPE TP

(0)

GRANITE CONCRETE (GC)& OTHER CONCRETE (OC)NOTES

Ensure electrical
Concrete

1.

service support structures bid as type Granite

(GC) or Other Concrete (OC) meet the following requirements.

Provide GC and OC poles that meet the requirements of DMS 11080
"Electrical Services."

Provide prestressed concrete poles suitable for direct embedment into
the ground without special foundations.

Verify poles are marked as required on DMS 11080. Location of marking
should be approximately 4’ above final grade. Use the two-point pickup
locations when hondling pole in horizontal position, and one-point
pickup location for use in raising the pole to a vertical position.
These marks are small but conspicuous.

Embed poles 42 in. or 10% of the length plus 2 ft., whichever is greater.
Ensure all installation details of services are in accordance with utility
company specifications.

Install a one point rack or eye bolt bracket 6 inches to 12 inches below
the weatherhead as an overhead service drop anchoring point for the
electric utility.

Furnish and install galvanized or stainless steel channel strut 1 Y% in.

or 1 % in. wide by 1 in. up to 3 ¥% in. deep (Unistrut, Kindorf, B-line
or equal). Attach channel strut with stainless steel concrete anchors (max.
1" depth), square U-bolts or back to back channel strut with long bolts,

or other secure mounting as approved by the Engineer. Ensure bolts are
galvanized in accordance with ASTM A153. Do not stack channel struts.

Backfill the holes thoroughly by tamping in 6 in. Iifts. After tamping to
grade, place additional backfill material in a 6 inch high cone around the
pole to allow for settling. Use material equal in composition and density
to the surrounding area. Backfilling will not be paid for directly but is
subsidiary to various bid items.

White Insulation or

color code 6" length — v 2" to 6" (4" typ.)
neutral conductor’s . b
insulagtion with 6" to 12" :’i éAs :g?g;red or cl:owed
white tape where ||} y utiliTy company
conductor exits
the weatherhead.
Re? 7n5“'°+é?”|°r 25’ measured from grade.
cg Ef co?e L_eng;h Circumstances may require the
ot Line | or Line 2, electrical service support
conductor's insulation to be taller than the 25'
gé;gugigr*g§?+:here shown, check with utility
I before installing
the weatherhead. RMC
Conductor slack .
length, 12" min., Service
18" max. ///’////ﬁiEnclosure
Safety Switch Pole marking
(when required)—= | b ////////’7 approx. 4°
L] o above ground
CH line.
[« %
z ////////f*See Detail A
3 Extend 1/2"
= PVC 6"
below grade
Bushing
or Bell
n End Fitting
: .Ic
c ; @ [a—
£leg NS
E% aon o+ % t PVC, or other
d=|5E£, 209 . RMC conduit type
ED 00600 : as shown on
ES1806. co 16" 10 10" layout
S3 | ~—-NE-- :
4
Min. 24* ‘75(}"?“;“8,%“
dia. hole A A

Concrete Pole below grade

CONCRETE SERVICE SUPPORT

Overhead (0)

Safety switch
(when required)
(-]
<+ 1T
M o=
|3
o
& J|c
- E|8
= 3lo
Q S|+
c
€
. i i RMC
~N b i I "
< . 16 to 10
. -
RMC el | A/f \\\7
Underground Min. 24" Concrete

conduit as
per utility
requirements

dia. hole

Pole

Service
Enclosure

Detail A

xtend Y2" PVC
6" below grade

round Rod

%" x 8°
2" to 4"

below grade

4 B c
0] =
1=

conduit type
as shown on

layout

Bushing
or Bell

End Fitting
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

DUCT CABLE & HDPE CONDUIT NOTES Ground box
1. Provide duct cable in accordance with Departmental Material Specification (DMS) 11060 - {7
"Duct Cable" and Item 622 "Duct Cable." Provide duct cable as |isted on the Material
25 Producer List (MPL) on the Department web site under "Roadway IIlumination and Electrical
S Supplies" Item 622.
LN
:g 2. Provide High-Density Polyethylene (HDPE) conduit in accordance with DMS 11060 and
8 Item 618, "Conduit." Provide HDPE as Ilisted on the MPL on the Department web site under .
M ; s . . " c
o] Roadway Il lumination and Electrical Supplies, Item 618. =
L2 b3 3" to 6"
o+ . . . . . . . PVC Bell End
- 3. Supply duct cable with @ minimum 2 in. diameter, unless otherwise shown in the plans. »
28 Provide duct cable ond HDPE conduit as shown by descriptive code or on the plans. -
- Bend duct cable ond HDPE conduit os recommended by the monufacturer, with o minimum
x bending radius of 26 in. for 2 in. duct. Follow manufacturers’ recommendations when . L
= handl ing duct cable and HDPE conduit reels and during installation of duct cable and A?ggego+e bed is to be a minimum,
ry HDPE conduit. o inches deep, placed under and
‘@ not in the ground box. Ensure the
§ 4. Do not splice conductors within duct cable or HDPE conduit. Couple duct cable and HDPE o aggregate does not encroach into
@ entering a ground box or foundation to a PVC elbow. When galvanized steel RMC elbows ¢ T2 the interior of the box.
jw are called for in the plans and any portion of the RMC elbow is buried less than 18" JASL> R
e from possible contaoct, ground the RMC elbow.
o Duct Cable/HDPE
2 5. Furnish and install duct cable with factory installed conductors, sized as shown in the Duct Cable/HDPE PVC Elbow
2 plans and as required by the National Electrical Code (NEC). The NEC contains specific to PVC Conduit
e requirements for duct cable in Article, "Nonmetallic Underground Conduit with Conductors: Coupling
- Type NucCC. "
[=]
S 6. When conduit casing is called for in the plans, extend duct cable or HDPE conduit DUCT CABLE/HDPE AT GROUND BOX

through the conduit casing in one continuous length without connection to the casing. When +he upper end of an RMC

. . Ell does not enter the ground
7. Seal the ends of duct cable or HDPE conduit with duct seal, expandable foam, or other box, i+ may be extended with

approved method after completing the pull tests required by Item 622. a SCH-40 PVC conduit nipple

ond bell end, provided there
is a minimum of 18" of cover
over all parts of the elbow.
If not, a rigid extension and

8. Provide minimum cover of 24 in. under roadways, 18 in. in other locations, or as shown
on the plans.

9. Furnish ond install Iisted fittings to couple duct cable or HDPE conduit to other types . . .
of conduit. Duct cable and HDPE conduit may be field-threaded and spliced with PVC or Bell eng ground bushing is required.
RMC threaded couplings; connected with Iisted tie-wrop fittings; connected using listed fitting
coupl ing made of HDPE with stainless steel external banding clamps and locking rings;
connected with approved electrofusion conduit couplings; or connected using an approved
chemical fusion method using an epoxy or adhesive specifically designed for HDPE PVC
couplings and connectors all installed in accordance with their manufacturer’s ex+ension4444>§? 1"-3" exposed
instructions. Do not use PVC glue on HDPE. Do not use water pipe fittings, or connect — —
conduit with heat shrink tubing. Couple duct to R - 2" min., from top of
conduit elbow at drill shaft to RMC

foundations.
Ensure conductors
extend into pole

RMC elbow

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

kind is made by TxDOT for any purpose whatsoever.

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

ﬁ base. Do not splice
= conductors in
é condui t.
v Ground rods are not
) shown on this standard
sheet, but may be
required elsewhere
in plans.
Drill shaft foundation
= Class A Concrete
Duct Cable/HDPE — » = = ~—— PVC Conduit
= < Yo Tjig”(%f
HDPE External band
coupl ing clamps and
body locking rings.
DUCT CABLE/HDPE TO PVC
NN .
§2§§§ ;2223‘ ’ Cu;ggggns
%,j\\\@\\} . Division
8 I Texas Department of Transportation Standard
N
Duct Cable/HDPE Rigid Coupling o4
/ DUCT CABLE/
a7, P
% Compact backfill
Listed -~ Bored g to bottom of conduit HDPE CONDUI T
Nonmetal | ic Rigid Metallic Conduit Conduit casing prior to placing
Liquidtight dL.JC+.CGD|e, to prevent ED(] ] ) - ] 4
Connector kinking.
FILE: ed11-14.dgn one TxDOT [cks TxDOT [oms TxDOT [ex: TxDOT
©7TxDOT October 2014 CONT | SECT JoB HIGHWAY
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

ROADWAY TLLUMINATION ASSEMBLY NOTES

1. Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway Il lumination Assemblies."” ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
Provide, furnish, aond install all other materials not shown on the plans which may be necessary for complete and proper pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
z construction. Where manufacturers provide warranties or guaorantees as o customary trade practice, furnish to the Staote "Structural Bolting."
S such warranties or guarantees.
5 iii.Tighten each nut to 150 ft+-1b. using a torque wrench.
> 2. The locations of poles ond fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove
E poles and luminaires located near overhead electrical |ines using established industry and utility safety practices and c. Level and Plumb
£ in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.
g i. Ensure pole is plumb and mast arm is perpendicular to the roadway according to plans to within 5
° 3. Provide new and unused materials. Ensure that all materials ond installations comply with the applicable articles of degrees.
z the National Electrical Code (NEC), TxDOT standards and specifications, National Electrical Manufacturers Association
(NEMA), and are |isted by Underwriters Laboratories (UL) or a Nationally Recognized Testing Lab (NRTL). NRTLs such as 9. Construct luminaire pole foundations in accordance with Item 416, "Drilled 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 install underpass luminaires in accordance with [tem 610, DMS-11010, and TxDOT standard sheet
4. Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610, RID(3). Typical luminaire size for underpass Iuminaires is 150W HPS or 150W EQ LED.

and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.
11. Mount Iluminaires on arms level as shown by the luminaire level indicator.

5. Fabricate steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricated according to RIP standards do not require shop drawing submittals. 12. Orient luminaires perpendicular to the roadway intended to be I|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

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

TxDOT assumes no responsibility for the conversion

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

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

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

ii. Lumingire Structural Support Requirements. Provide |ight poles, arms, and anchor bolt assemblies with a 25 NOTES:
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installgtion in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer (:) Use 1/2 in.-13 UNC threaded, copper or tin-plated copper,
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals. pole bonding connector, sized appropriately for conductors,
Structurally test all transformer bases to resist the theoretical plastic moment capacity of the pole. Submit bonded to T-base, or use ground lug in handhole as
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being available.
furnished with the shop drawings. Show breakoway base model number, manufocturer’'s name, and logo on shop
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used. (:) Use pre-qualified two-pole breakaway connectors for all

luminaire pole installations. For luminaires fed by a
circuit with a neutral conductor, use double pole
breakaway connectors with the neutral side unfused and
marked white.

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

6. For both transformer and shoe-base type illumination poles, provide and install double-pole breakaway fuse holders as
specified by DMS-11040. Breakaway fuse holders are |isted on the MPL for Roadway Il lumingtion ond Electrical Supplies
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in |light poles, or inside the |ight
fixture for underpass lumingires. In each pole, connect Iumingires to the breakaway connector with continuous stranded
12 AWG copper conductors as |isted on the MPL. Bond all equipment grounding conductors together and to the ground
lug in the transformer base or hand hole.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

(:) Split Bolt or other connector.

7. Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway illumination poles, in
accordance with Item 449. L1
8. Install T-Base with following procedure: EZ
a. Anchor Bolt Tightening.
i. Coat the threads of the anchor bolts with electrically conductive lubricant. E];Lgr;ugg?ngoggﬁg:gzgr

ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap TYPICAL WIRING DIAGRAM

under any one corner of the t-base is 1/8" before nuts are tightened.
LUMINAIRES SERVED AT 480V ON 240/480 VOLT

iii.Coat the bearing surfaces of the nuts and washers with electrically conductive Ilubricant. Install (1) 1/2" SERVICE OR LUMINAIRES SERVED AT 240V FOR
hold down washer, (1) lock washer, and (1) nut on each anchor bolt. Turn the nuts onto the bolts so that each 1207240 VOLT SERVICE.
is hand-tight against the washer. ® Traffic
g Oge;rgt.ions
iv. Using a torque wrench, tighten each nut to 150 ft-Ib. Uniform contact is required between the foundation and ITexas Department of Transportation s,;",’,ﬁ,’gi’d
the T-base in the corner regions of the T-base, and all corner gaps must be closed after applying torque. If
a gap still exists after torquing to 150 ft-Ibs, continue torquing each bolt incrementally until gap is closed
or maximum al lowable torque of 250 ft+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
close the gop the foundotion must be leveled. Gaps along the straight sides of the T-boses and the foundation
are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the [LLUMINAT ION
foundation. DE TA l LS
v. Check top of T-base for level. If not level then foundation must be leveled.
b. Top Bolt Procedure RID (] ) _] 7
i. Erect pole over T-base with crane. Coat bolts, nuts, washers, and lock washers with electrically conductive e ridi-i7.dan o [ox: [ov: o
lubricant. ©TxDOT January 2007 CONT |SECT JOB HIGHWAY
[ REVISIONS 6377 35 001 us 377
L ul 7-17
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B
TABLE 1 GENERAL NOTES:
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or c|§ d!rec+ed by the
Engineer. Foundations will be paid for under Item 416, "Drilled Shaft
e MOE%'ENG BOLT CIRCLE AE(C)E(T)R Foundations, " unless otherwise shown on the plans.
co H -
:E 4" concrete riprap gnego;gg:-lr;efjiprop HE IGHT Shoe Base T-Base S{ZE 2. Erect roadway illumination assembly poles plumb and true. Form and level
°¢ with 6"x 6" with 6"x 6" <40 f+. 13 in. 14 in. 1in. x the top 6" of the foundation so the pole will be plumb. Use leveling
25 . (W2.9 x W2.9) 1V:6H or . (W2.9 x W2.9) . 30in. nuts to plumb shoe base poles. Do not use shims or leveling nuts under
6°8 welded wire fabric 14 welded wire fabric - . 1/, s 1 VYain. transformer bases. Do not grout between baseplate and the foundation.
flatter tooled . 40-50 ft. 15 in 17 Yain. .
Le3 reinforcement foreslope radius reinforcement . x 30in.
2‘;4‘:.’ 3. Ensure Class 2A ond 2B fit for anchor bolts aond nuts. Tap ond chase nuts
98 Level finish . after galvanizing. Anchor bolt body with rolled threads need not be full
=v§ Foundation even with Foundation size.
il finished grade on downhill 1.0 g\_/erj xu(‘;h
P ) 2 " (e, nishe .
5= side of foundation. - gll’0<|1e TABLE 2 4, Use appropriate class of concrete as specified in Items 416 and 432.
:'-?;.*—: " F _ _ Concrete for riprap may be upgraded to Class C at no extra cost to the
se3 24 Level finish N | 75 5 K 7T RECOMMENDED FOUNDATION Department.
bad 2 [ LENGTHS
2l \\ - : £ ™ (See note 1) 5. Place riprap around the foundation when called for elsewhere in the plans.
a 9 < — [ . . .
o 7S S | = =l \ TEXAS CONE PENETROMETER Riprap will be paid for under Item 432.
2ce WIS : MOUNT ING
c | v = 6 - #4 Bars
£ N_ g - N Blows/f+t . .
aé’g c [P 6 - ®4 Bors 2 : HEIGHT o TS 70 6. Locate breakaway roadway illumination assemblies as shown in the placement
235 s [ ] ] a table, unless otherwise dimensioned on the plans. Protect non-breakaway
98al 2. | ‘ I wl - <20 f+t 6’ 6’ 6’ illumination assemblies from vehicular impact (i.e. 2.5 f+. behind guard
et I e N /]| Iy v . — ’ rail or mounted on traffic barrier), or located outside the clear zone,
a232| & ~ Conduit Template >20 ft. , . . except that 2.5 ft. from curb face is minimum desired for light poles on
OX o N \ 8 6 6 .
SN ow = ~ to 30 ft. city streets, 45 mph or less. See Roadway Design Manual for further
2 i | : N
el Conduit Template - Hq ==+ , :204?%* g’ a8 6 information.
[T " m'n'mum .
88 | (Typ;cclll) 40 f+ 7. Use 4 hold down and 4 connecting washers on transformer base poles as
3 - H+ 4+ H 5 " y 10° 8’ 6 th nufacturer and supplied with base.
are 'f/ |~ 30 to 50 ft. recommended by e manufactu pp
<] 2" minimum >la
§§§ / (Typical) S 8. Install a minimum of 2 conduits in each foundation. See |ighting Iayout
59y 5 30" : 7 #3 gt 6" pitch, sheets for locations of foundations with more than 2 conduits. Cap unused
§§$ g'r; L o 2 flat turns conduits in foundations on both ends.
3+ [&ha top and bottom.
298 i #3 at 6" pitch, TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place
ogs o 2 flat turns conduits 2 in. apart on centerline as shown
577 top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION )
622 (Install only when shown on the plans) 10. Bond anchor bolt to rebar cage with #6 bare stranded copper conductor.
w5 Foundation RIPRAP RIPRAP Use |isted mechanical connectors rated for embedment in concre‘re._ The
_‘L’cﬂ,:g Diometer DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
- i rod.
f';g SECTION A-A SECTION A-A 30 in. 78 in. 0.35 CY electrode which replaces the ground rod
“5$§ SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Use riprap on T-base foundations that are located on sloped grades.
E888
wIEW
Zono TABLE 4
SF ot
oL, BREAKAWAY POLE PLACEMENT (See note 6)
[=] X0
ROADWAY FUNCTIONAL *% POLE OFFSET (DISTANCE
Aol pShor | | fon of CLASSIFICATION TO FACE OF TRANSFORMER BASE)
olts op o
6 - #4 Bars . . Foundation— ~ .
Hex nut Lock washer - : Lock washer 5lg Freeway Main|anes 15 ft. (minimum and
Flat washer— | € (;ggg‘g’?yo‘;";gc;gé)‘ typical) from lane edge
Conduit (See plans Baseplate ! I Hex nut : c __
for conduit size. : " Ho | ddown N All curbed, 45 mph 2.5 ft. minimum (15 ft.
Match duct cable | |WOsher T8 or less design speed desirable) from curb face
size if used. See c — ik 10 1. minimum*(15 f1.
ED standard sheets.) Toc : : - 2l All others desirable) from lane edge
T89 :
;:816 7 l * or as close to ROW line as is practical
<30
355 Flat wosherl ) ** provide 2/5 of the Iuminaire mounting
A A w2 j[ Hex nut : ; . height behind the pole for "falling area"
. —L e p— s —1—1 to prevent encroachment on the other travel
;,;421 ;Zs' WL};‘Z‘ Typ, L| ] J\/\I\/ lanes. See design guidelines.
- " max
— Anchor X g g
Tied to bolts P e Traffic
rebar cage | — - Ogerations
see note 10 . . o . ivision
Tr tati
When required - . . . .7 I Texas Department of Transportation Standard
4" concrete riprap ‘" I Grode break
with 6"x 6" * " . *| ~| ROA AY
(W2.9 x W2.9) .2 lines OADW
Rt NIbSt . [LLUMINAT ION
— Bolt Template ——
See RIP Standard R I D (2) - l 7
FILE: rid2-17.dgn DN: ‘cx: ‘Dw: ‘cx:
FOUNDATION ]DETAIL ANCHOR BOLT ]DETAIL ©T1xD0T JFEC?:I;ZSZON CONT | SECT Jos HIGHWAY
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

4 - %" | GENERAL NOTES:
Drill " 3= 2 " (2" RMC) [y YA
length as Holes r‘Lﬂ éochUwBﬁ::' e Q—Hjﬁ— A. ALL 150 watt HPS and 150 watt equivalent LED Luminaires
3 sides required \ 2 mylon throat 12" 3 % " (22" RMC) Vel | 6V |1 Ye"
(Typ) /1, o nyfon throa . _— 1. Luminaire locations, conduit and conductor sizes and routing are
»c S5 _lock nuts, % : . | 1 typical and diagrammatic only. See project layout sheets for
52 . 2 flat washers, ~ 2 -9 I T .
o> i ~ # . ] Dia H specific details.
55 | Searoaia z fock washers > o 1l oriin P ol 2. Conduit wi iag f Item 618, "Conduit" duct
> N . =] 1B o 5m Holes N . Conduit will be paid for under Item 618, onduit"” and conductors
E(EN; 182" depth . Soddle e~ 3 . ||/a (4 © ~ 2 will be paid for under Item 620, "Electrical Conductors," unless
6°% C 1Yz | | Co ri otherwise shown on the plans
2> (Typ) 1 + + Holes ||
gt{-’ Saddles (4 Required) 4 - Ye g v : T U T 3. Adjust conduit in saddles to place fixture height and orientation
28 sized for 2" RMC Dri || As required -« 9 Yo 9% as required. See fixture orientation detail and plons. Where
>ﬁ§ Holes for Saddles CLAMP DETAIL _ practicable, place luminaires so the bottom of luminaire is above
ke (2 Req’ d) PLAN VIEW FRONT SIDE the bottom of the beam, maximum of 3 in. (See detail UNDERPASS
- LIGHTING ARM TYPE 2)
62 SECTION A-A MOUNTING PLATE
< O--
=+ (ASTM A-36 or better) .
Q0= 4. Except as noted, galvanize all structural steel and exposed
':-"éé 3 0 ope BRACKET DETAIL bolts, nuts, and washers in accordance with Item 445
gav 4 - %" Dia. bolts, Make from Y," plate (ASTM A-36 or better) "Galvanizing".
°lo each w/ 1 nylon
e throat lock nut . . . .
29 P . 5. Fabrication of brackets and support arms will not be paid for
2.5 ond 1 lock washer 61y _ Liquid tight directly but is subsidiary to Item 610, "Roadway I1lumination
[ (Typ) 2 . Y. " 43 ko] Flexible . "
58 " Vo T Drill Y%s" dia. 2 Assemblies.
SETL 1op of N 2" Thick Hole for pin v " Metal
2ab TfRMC Mounting 1 V" = 15 Condui+ .
w8, Bent Cop Plate ! 5 <—>‘ (Tvp) 6. Install a heavy duty NEMA 3R fused disconnect or breaker enclosure
S.* \ I T 8 yP roted at 30 omps and 480 volts to switch underpaoss luminaires as
032 Radi Rotate as L | ¥" RMC to shown on plans, with at least one per bridge circuit. Install
gxp A 2 .S adius necessary 9 . Type 2 Lumingire 20 amp time-delay fuses or inverse-time circuit breakers. Mount
L L = to place .. A disconnect or breoker enclosure 10 ft. (min) above grade on columns
S (ot 7 fixture Luminaire £ 9 Yyt / or bent caps as approved by the Department. Modify disconnect to
2ot perpendicular 2 Rodzius allow padlocking in the "ON" aond "OFF" positions. Padlocks and
+g9 e to roadway R 2/ disconnect switches or circuit breakers for underpass fixtures
a0c — — will not be paid for directly but are subsidiary to the various
o bid items of the contract.
DLL _
855 = PLAN VIEW SIDE PLAN VIEW , ,
Soy : 1€ ] . / / 7. Conduit on columns, caps, and slab is shown surface mounted. For
3869 Sl Coupling, Conduit FIXTURE new columns and caps, embed PVC conduit in concrete. Bond and
:‘gg J Egﬂﬁgﬁigrcnd Flex ORIENTATION ARM DETAIL ground metal junction boxes and conduit.
- Bottom of
Eé’:@ Bent Cap Connect conduit on tapered B. TYPE 1
<} section of beam. .
5% PROFILE YIEW END VIEW (See note C.2) 2 - %" Dia. thru-bolts 3 -_No. 12 XHHW { 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) for
S« g Or as Required (A325 or A193 BT), each in ¥2" RMC for m— | Type 1 arm shaft.
®=0 (See Note A.3) %" I/Dio. bolt w/+1 gy#?n;hrog’r lock Branch Circuit ‘Eused .
waoo 4 Yo" Min), w/ nut, at washers, runs from fused i sconnec 2. Use .’y in +ainl + | bolt +ud - + H
=58 . J . g in. stainless steel bolt or stud non-epoxy type expansion
£-5 UNDERPASS LIGHTING ARM SS Cotter Pin 1 lock washer disconnect to anchors for concrete for Type 1 mounting. Except as noted, provide
« 35 underpass an allowable 2650 Ibs minimum pul I-out force (after consideration
9y Luminaires of adjustment factors for edge distance and bolt spacing) for each
2599 £ See Clomp iE anchor. Install each anchor to the embedment depth recommended by
%‘25: o Detail 2 15" Min to Ground Box the manufacturer.
Sgeo ® 4" Max T (As sh : . ; ;
SF "¢ I W L s shown on 4 £ 7 +
O V¥ 2 '/2"RMC —{ 3. Attach conduit to plate with saddles, four g in. diameter
voL, € . . CONDUIT DETAIL layout sheets) bolts, nylon throat lock nuts, and lock washers.
3 25 Cast-in-place 8Reducmg bushing <
section Luminaire — m| 92" Radius 2 C. TYPE 2
2"RMC 5 N K . . . " "
71 . cae o 1. Provide 2 in. rigid metal conduit (2.375" 0.D., 0.146" wall) or
[ | LB Conauit Fifting (Typ) g provide o combination of 2 Y, in. (2.875" 0.D., 0.193" wall) and
Reducer- Appropriate 2 in. (2.375" 0.D., 0.146" wall) rigid metal conduits with a
N ) P ‘ | Accessible reducing bushing as beam height stipulated for Type 2 arm shaft.
Liquid Tight S\J 3" Max b?-r’rom of i \ N e | Conduit Body Field cutting and threading will be permitted. Paint cut and
Eleglt_)-:_e Metal | / Beam — FRONT fixture " — A | 4 threaded areas with zinc rich paint after conduit is connected
ondui T Yy to adjacent fitting
o Y / A . " | ‘
4 ] (Beam height greater than 54%) 2. Connecting conduit may be strapped to tapered section only of
3" Mox_or R precast beams as shown. Anchor as approved by the Engineer.
E even with Connect conduit on tapered ;/4" RMC 2 \ o.r Max imum anchor depth is 1 in.
bottom of section of beam. 2 2" RMC
L | beam (See note C.2) 5w e 3. Indiscriminate drilling into precast concrete beams may result
2 'h/ﬂ/ [1'?1' ID%”S' in reduced beam strength. Use drilling location and method as
%" Di 1+ igﬁoo¥ Iockyngf directed by the Engineer. See Location of Underpass Lighting
(34 1. .'.0,"“2? w/ 2 flot washers, Mounting Bracket detail. The locations shown in the table are
ss C2¢3++er Pin 1 lock wosher . CONDUIT CONNECTION PROFILE such that reinforcing strands will not be damaged.
. Typical conduit T "
Junction v . %@ Traffic
T box [Sg?ég?r;ognserv "o iE Reinforcing - Oge;rgt.ions
. . i i £ See Clamp Strands Texas Department of Transportation ison
?:,4'.. L-Lf,“'%, Trlglh,r g;f:pgz;)-re side g petati 2 I/?\,," Min +o r / TABLE 5 I P! P Standard
exible Meta = " Max
Condui+ with e L I e——— LOCATION OF UNDERPASS L [GHT ROADWAY
Dri 9 5" Radius T -
rip Loop c MOUNTING BRACKET TABLE
3 v = ILLUMINAT [ON
g 2"RMC — SPAN MINIMUM
A = LENGTH DISTANCE
Enc 1STAN DETAILS
3" Max_ b obottom of 7M ?{g:: ;g: ;g::g-- (UNDERPASS LIGHT FIXTURES)
FRONT fixture Bceonp'i' (See Table Below) S 90 25 -0" R I D (3) ] 7
(Beam height equal to or less than 54") -
IN RD IL AM (U/ PYCTY D FILE: rid3-17.dgn oN: TxDOT ‘cm TXDOT‘DW: TXDOT ‘CK:TXDOT
If bridge hos pre-cast panels under deck, IN RD IL AM @UW/P)(TY 2 LOCATION OF UNDERPASS LIGHT MOUNTING BRACKET ©T00T_ Hoy 2013
run circuit under deck edge. SEvISionS 637735 001 Us 377
I:I'JI:J 21 DIST COUNTY SHEET NO.
<= UNDERPASS LIGHTING TYPE 1 UNDERPASS LIGHTING TYPE 2 i
aw 23 BROWN 37
TZC




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

TES:
TRANSFORMER GENERAL NOTES
BASE TABLE 1. For mounting heights between those shown in
the table, use the values in the table for
- - (4) Hex Head (H.H.) TOP BTM. . .
LP-t Thick L1 Tupe ThK] 1 LP-1 Bolts with H.H. NUT, TYPE | g.c. | B.cC. the larger mounting heiont.
25 + Ve sﬁs Flat Washer, Lock
o ;) |7 77 Washer, & A 13 14" 2. All breakaway bases shall meet the breakaway
%% Connecting Washer requirements of the AASHTO Standard
e Baseplate Thick . o Specifications for Structural Supports for
*5'8?‘; Tube LP-2 )1ms € Most Armi(s) B 15 17 Ya Highway Signs, Luminaires and Traffic Signals,
to0 Thk. Boseplate Thk. ¥ as 6th Edition (2013) and Interim Revisions
ENE & Handhole Dim. B 1 2" Dia. Transformer Baseplate thereto, and shall have been tested by
06" \\\ . Bolt Hole Base (See FHWA-approved methods. All bases shall have
28¢ ‘ ‘ (4 Req’d) Transformer V2" thk Lock been structurally tested to resist 150% of
>0 Bolt - . | [ Base Detail) p- Ho | d-down Washer i
R Circle (0) - 5 * LP-2 Washer the design moment.
-0 [ T ) )
g.‘."& 5 € Mast I3 i i 1%" o 3. Traonsformer bases shall be cast from aluminum,
823 T 5| T Arm(s) = ) @ | ASTM B108 or B26 Alloy 356.0-T6, or other
OCcI [~ =) Q . Yy ’
8% I;?(I]e ?ﬁs? n == bl Bolt Circle material approved by the Enginmeer. Four Hex
8o Cre ¢ | %2 34" g ¢ Most ( Head (H.H.) bolts with four H.H. nuts, four
E:,ﬁ Bol+ Hol Handnole F_—a_ 7?, 'CArmG(S) lock washers, four flat washers,and connecting
2cg ° ole . g and hold-down washers as recommended by the
H . N Pole Base v _ |
'E"’g Diometer Eﬂg,#gfgd"r 1'-5 % Dia. +Yg" T manufacturer, galvanized to ASTM A153 Class C
%gs. Corners . DETAIL A or D, or B695 Class 50, shall be ;_)rovided with
-ggz each transformer base for connecting the pole.
2es SHOE BASE CONCRETE TRAFFIC _ Bolts shall be ASTM A325 or approved equal.
033 Radiused or Lock Nuts shall be ASTM A563 grade DH galvanized.
gx9 BASEPLATE BARRIER BASE BASEPLATE Chomfer ed Wosher Flat
g . Corners Washer 4. Bases shall be stamped, incised or by other
T .0
Lo SHOE BASE BASEPLATE TABLE approved permanent means, marked to show
g%g MOUNT ING CONCRETE TRAFFIC BARRIER TRANSFORMER T fabricator’s name or logo, and model number.
30 HETGHTS | BOLT | square | thick |BOLL HOLE BASE BASEPLATE TABLE BASE BASEPLATE Such information shall be placed in o readily
o= (nomingl) MOUNT ING @ seen location, inside or outside the base,
§§§ 20°- 39 13" 13" 1 Yy 1" (ﬂgﬁﬂgs” POLE DIA. DIM. A DIM. B Connect ing but shall not be placed on the door.
L0 " " . . " " " " "
285 40° 15" 15" 1Y 1% 28’ - 38 9 7"x Ya 10"+ Y4 Washer 5. Doors for transformer bases shall be made of
8;1’ 50° 15" 15" 1Yo 1YL 48° 10 " I/ 13"+ Vg" plastic, fiberglass or other non-metallic
Lag TRANSFORMER BASE BASEPLATE TABLE DETAIL B material approved by the Engineer and shall
o6 VOUNTING | poLT RE | Trick |CONNECTING| BOLT HOLE | TRANSFOMER be attached with stainless steel screws or
50" HEIGHTS | circLE | SOV BOLT DIA. | DIAMETER | BASE TYPE Top Bolt bolts. Transformer bases shall be cleaned
VL L v - -
€COO .B. ia. - 39| 13" 13 1 Uy 1 1 A Circle ) by grit blast cleaning after heat treatment.
2% £ Anchor Bolt (A.B.) Dig 20 39 > 3 s I/‘ (B.C.) Certification by the manufacturer of heat
ﬁ'ég Minimum /4" Thick : y 40’ 15" 150 |V 1V Y V Ve B treatment shall be furnished with transformer
s N 50" 15" 15" 1" 1 Ya" 1Y B bases. The certification shall show the metal
s . AN Y2 'a 2
P {4) Anchor BOIYS)WHhT n o alloy and temper and that the base meets those
508 \r(kznéh:r: cﬂgrs('l)zLock0 LZN requirements, chemical and physical. The
~ 985 Washer at top per bol+t . . Dia. certification shall also show the material ASTM
éggt’ with upper end galvanized 5 Minimum /4" Thick N . specification. Transformer bases srjall be ?051-
Sgee| ot least 117 ™ B! oo ‘ with a removable tab bar for material testing.
3" o " Q Some bars may have been removed by the
o oF Template (4)~1 4" Anchor Bolts Na . -
E '5‘5 with(2) H.H. Nuts, (2) ‘:V’ Anchor Bolt (A.B.) Dia. TOP PLAN manufacturer for testing.
Minimum 3" Thick Flat Washers and (1) 5L Minimum Yo" Thick NOTES:
1]: E Lock Washer at top w0 ‘ .
¥ V- per bolt with upper B “_ (4) Anchor Bolts with %:
end galvanized at Q 0 (1) H.H. Nuts, (1) Lock @ Anchor Bolt Templotes do not need to be
least 12". x ;_1 M Washer and (1) /" galvanized.
Hold-down Washer at top . .
(8)H. H. Nut Minimum 3" Thick B per bolt with upper end — @ Pole diameter before ovalized.
- e AUTS galvanized at least 9 ;. ANCHOR BOLT FABRICATION
. Template
Diameter < . TOLERANCES TABLE
e R (AW I Minimum %" Tnick - DIMENSION TOLERANCE
Center Hole 42— / ; Bolt Hole %: S gg-”om -
Diameter of  — ¢ = < Leng'l'h t Yy "
© Circle
©r_— —90 “—Provide Bottom B.C.) Threaded length "
" Nuts for - - - -
12"X 7" Center | . 8 iﬁs‘rol lation BOTTOM PLAN Galvanized length (if required) -
2x Anchor Bolt Opening 1°-6 (8)H.H. Nuts oy
X - .
Diameter i Access Door
Bolt Hole Dia. TEMPLATE Bolt Circle Approx. 9°x 11° SHEET 4 OF 4
Diameter IBoor Fastener gta gzt;f;;
4"-20UNC x 1" = by
CONCRETE TRAFFIC BARRIER g?g;::eﬁole hg.odség.l _rHeX ~see I Texas Department of Transportation s",;",’,ﬁ,’gi’d
e
SHOE BASE BASE ANCHOR BOLT ASSEMBLY w/ Clip Detail B
Transformer
ANCHOR BOLT ASSEMBLY e I : Rc::IDNv‘:TYI on
x Anchor Bol+t
Diometer LLU
Bolt+ Hole Dia.
Yy -13UNC POLES
SHOE BASE ANCHOR BOLT ASSEMBLY TABLE TRANSFORMER BASE ANCHOR BOLT ASSEMBLY TABLE Tapped thru
hole for
MOUNT ING BOLT MOUNT ING BOLT s See |
A, B. CTR. HOLE | BOLT HOLE A, B. CTR. HOLE | BOLT HOLE grounding Betail A B
s 1% el ST | TR || | Bl | % ol | T | T TRANSFORMER BASE__ RIP(4)-19
ANCHOR BOLT ASSEMBL ELEVATION Fies  rip-19.dgn on: o ow: o
20" -39’ ™ 13" m" 1 VIG " 20" - 39° ™ 14" 12" 1 VIG " ©TxDOT January 2007 CONT | SECT JOB HIGHWAY
B B B " REVISIONS 6377| 35 001 us 377
ool [ 40-50" [1 vl 1se 12 Yo" 1 %% 40'- 50" [ 1 e |17 V4 14 ¥, 1 % TRANSFORMER BASE B 31 oo AL
== 12-19
=0 DETAILS 23 BROWN 38
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

GENERAL NOTES: _
1. Details show o typical waorning sign with two flashing beacon heads, O
other arrongements are possible. When only one beacon is required, 12" Beacon

Pa)
5 instal | the upper beacon. w/ Visor
s (See Note 6) ————»
> 2. See [tem 685, "Roadside Flashing Beocon Assemblies" for further . 5
£ requirements. Sign (See Note 3) g
g il [
H 3. See SMD standard sheets for lateral and vertical clearances and sign
2 mounting details. Install signs as shown on the sign layout sheets.
. ; . Drilled pole for wir
4. Use either a Screw-In Type Anchor Foundation or a Drilled Shaf+t entry, remove any
Foundation as shown elsewhere in the plans. When plans require a burrs or rough
Drilled Shoft Foundotion, see standard sheet TS-FD. Install the edges that may

cause damage to

TxDOT assumes no responsibility for the conversion

@
v
=]
[0
*
5
)
L Y4
-0
Q= C
LsE
"
oot
253 .
+Qao Screw-In Type Anchor Foundation as per manufacturer’s recommendations.
oav N . conductors. (See
°%v, On a slope, install one edge at ground level. Screw-In/Drilled Shaft Note 6)
'; § Foundation is subsidiary to Item 685. Installation of a ground rod
ok is not required for solar powered flashing beacon assemblies. M
LQO
5 L
@ . .
£ 5 5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
gop Maoterial Producer List (MPL) in the file "Highway Traffic Signals".
w23 5
g L 6. Install beacon heads as shown here, as shown elsewhere on the plans, or N
=5 as directed. Use hardware specifically designed for mounting beacon . T
oY heads on poles. -
£2y 42" outer dia. °
00 Y .
are 7. Conduit in foundation and within 6 in. of foundation is subsidiary to ?::; ﬁél_:':'g;’m pipe B
gé\d the Item 685, "Roadside Flashing Beacon Assemblies." $
C
Co o .
gg‘é 8. Unless otherwise shown on the plans, pole shaft shall be one piece, < <= —Frangible
oL v Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Breoko\::oy ¢ Slo Pedestal
.'i’:g Aluminum conduit will not develop the necessary strength and will Eé:ﬁ;;jrgg; "z g § Pole Base
‘g%& not be al lowed. (See Note 10 ; Cla (See Note 9)
oyy and detail) /‘ T T ~la
Swc 9. Per manufacturer’s recommendations, engage all threads on the pedestal ~
n50 pole base and pipe unless the pipe is fully seated into base. In high See Note 13\1 15" Flush (0,+1/2")
-Egﬂ winds, use a pole and base collor assembly to add strength and prevent |
P loosening of connection. e K K 7 77T
523
36 . . . . il naft —— ] W
2980 10. Provide single pole non-fused watertight breagkaway electrical connectors for EngmdggiZnoor L 18" min, 18" min.
%‘35: frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roadway Screw-1n Type 6" Condui+
<£-z Illumination and Electrical Supplies." Approved models are |isted under Anchor F°U2d°”°” -
R E: Item 685. For ungrounded (hot) conductors, install a breakaway connector (See Note 4)
o xo with a dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with a white colored marking and o permanently installed
dummy fuse (slug). Conduit to B s R -
FloiherE(IZob;_n?'f | 5/8" X 8 Ground Rod———— |
11. Provide clearance as shown above the sidewalk or pavement grade at the edge gnd/or Electrico Copper Clad Vad
. . Service(See Note T)
of the road. When a bottom beacon is not used, mount the bottom of the sign (Size 0s Shown on Ground Rod
at least 7 ft. above the sidewalk or pavement grade at the edge of the road. Layout Sheets) (See Note 12)
12. Make connections to ground rods according to NEC. Ground rod clamps shall P

be listed for their intended purpose.

13. Ensure height of conduit and ground rod is below top of anchor bolfts.

FRONT SIDE

'ir;;‘ﬁlz,'rgg r ! Load Sige
Conductors ‘ ‘ égﬁ;&g:gfs ‘ ® Traffic
\\/\ 1 : = Operations
/ ‘ | ] e ‘ / I Texas Department of Transportation s‘:;",’,ﬁ,’;’i’d
Flogner 77 1 7 12 Losning ar___ =[] =g~ o
. eacons
[/ L ROADSIDE FLASHING
| |
/ —d ‘ ‘ ‘ ‘ ‘
J- | ~— Breakaway Base LINE LOAD BEACON ASSEMBLY
Equipment - - = = = - = — = B

Equipne
Conauctor RFBA-13

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS B T T

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED vIEw REVISIONS 6377 35 001 us 377

5-93 12-04

10-93 3-13 DIST COUNTY SHEET NO.

DATE:
FILE:

4-98 23 BROWN 39
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B
GENERAL NOTES:

1. Details show a typical warning sign with two flashing beacon heads,
other arrangements are possible. When only one beacon is required,
install the upper beacon.

*~—Solar Panel Solar Panel
(See note 15)

Pl
5° E:AAAAAAAA*Use CGB type
o P 2. See Item 685, "Roadside Flashing Beacon Assemblies" for further connector where
o9 requirements. 12" LED Beacon \\ cable enters pole.
r§ w/ Visor — »
§¢ 3. See SMD standard sheets for lateral and vertical clearances and sign
e mounting details. Install signs as shown on the sign layout sheets. > ki
O+ 1
:3 4, Use either a Screw-In Type Anchor Foundation or a Drilled Shaft SIGN (See Note 3) - iW
Zw Foundation as shown elsewhere in the plans. When plans require a |
2 Drilled Shoft Foundation, see standard sheet TS-FD. Install the i
- Screw-In Type Anchor Foundation as per monufacturer’s recommendations. Rubber Drill pole for wire < Cabinet for Flasher
- On a slope, install one edge at ground level. Screw-In/Drilled Shaft gasket entry, remove any T Controller/Solar
Foundation is subsidiary to Item 685. I[nstallation of a ground rod burrs or rough edges Control Unit /

|
that may cause damage I Batteries (when
to conductors. b required). Mount
bottom of cabinet
9 ft.- 6 in. above
1 grade ( *+ 6 in.)

is not required for solar powered flashing beacon assemblies. Cable

clamp
or CGB
connector

i
i

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT’s
Material Producer List (MPL) in the file "Highway Troffic Signals".

6. Use moterials specifically designed for attaching cabinets, beacon
heads, solar panels, etc., to poles.

Back of
cabinet

7. Install beacon heads as shown here, as shown elsewhere on the plans, or
as directed. Use hardware specifically designed for mounting beacon heads
on poles.

TxDOT assumes No responsi

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

Pull conductors to remove slack in

run between cabinet and ground box. Clamp
cable at conduit end in ground box
ond in cabinet at entry as shown.

Drill pole for wire
entry, remove any
burrs or rough edges
that may cause damage
to conductors.

8. Conduit in foundation and within 6 in. of foundation is subsidiary to
the Item 685, "Roadside Flashing Beacon Assemblies. "

17-0"

9. Per manufacturer’s recommendations, engage all threads on the pedestal
pole base and pipe unless the pipe is fully seated into base. In high
winds, use a pole and base collar assembly to add strength and prevent
loosening on connection.

12" LED Beacon
w/ Visor

. . . . 4 1/2 " outer dia.
10. Provide single pole non-fused watertight breakaway electrical connectors for cast Aluminum p;pe 7° Min.

frangible pedestal pole bases, as shown on TxDOT’s MPL in the file "Roadway (see note 14) A,
[1lumingtion and Electrical Supplies." Approved models are |isted under

[tem 685. For ungrounded (hot) conductors, install a breakaway connector
with @ dummy fuse slug). For grounded (neutral) conductors, install a
breakaway connector with a white colored marking and o permanently instal led
dummy fuse (slug).

Frangible Battery

Pedestal
Breakaway Pole Base

. . . lectrical
11. Install the batteries in o battery box. Place the batteries on a g " Eoﬁﬁeg;ggs (See Note 9)

thick plastic sheet and connect together. Place a plastic cover (battery (See Note 10 —
bell jar) over the top of each battery aond secure the battery bell jar ond detail)
to the battery with a strap. The batteries, bell jars, straps and ¥ "
plastic sheet are subsidiory to the Item 685, "Roadside Flashing Beacon }
Assemblies."” When required, install batteries in the flasher cabinet. 2 A
Wire batteries occording to manufacturers recommendations. Provide the 7T =Tt o %
number of batteries as required by the manufacturer.

@
I}
S
I
®
B}
<
Min. (See note 13)

Strap

7" -0"

-0" Min. (See Note 13)

S Note 16 rf |l~——Frangible Pedestal
. . ee Note Pole Base
15 {—Flush (0, +1/2") N E (See Note 9)

T T = =y

=— Ground Box- (Type-
Battery Box)with Hardware to attach

apron. (See note 12) base - 4 Ea.

1" X 4" Grade 5
Carriage Bolts
=—9" Gravel fill

Conduit opening
. . 2 %" Wide
Bushing with (both sides)

grommet

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

18" min,
12. See standard sheet Electrical Details (ED) for additional requirements Drilled Shaf+ * ¢
regarding the installation of ground boxes/battery boxes, conduit, and Foundation or N -
cabinets. Screw-In Type “ —[:
i : Anchor F ti
13. Provide clearance as shown above fthe sidewalk or pavement grade at the Cropondation | i 1
edge of the road. When a bottom beacon is not used, mount the bottom of 'n.

the sign at least 7 ft. above the sidewalk or pavement grade at the edge
of the road.

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

5 -g"

Schedule
40 PVC

8 in. (Sch. 40)
Pipe Shaft Dig. ———

=_
13" Dia. Helix/'& == -
(3/8" Plate)

14. Unless otherwise shown on the plans, pole shaft shall be one piece, Min. 1" PVC
Schedule 40 Aluminum pipe, ASTM B429 or B221 (Alloy ©6061-T6 only). conduit
Aluminum conduit will not develop the necessary strength and will not _
be al lowed.

==

15. Orient solor panel for optimum exposure to sunlight (face to the south).
Prior to installation, check the location to ensure there is no overhead Side of
obstruction that would block the solar panel from receiving full sunlight. ground box
Unless specified elsewhere, mount @ minimum of 14’ above grade. FRONT

or CGB SIDE

connector ——

16. Ensure height of conduit is below top of anchor bolts.

52223‘,® Traffic
= Operations

Line Side Lood Side Texas Department of Transportation Division
Insulated Insulated I P P Standard
Conductors

- Conductors \3/)
arl | [ ] =T SOLAR POWERED ROADSIDE

I |
| |
: | — :
| |
o Tery U/ e T Caviner | L | FLASHING BEACON ASSEMBLY
| |
|

Box

LINE LOAD DETAlLS
Breokaway Base — -
SPRFBA(1)-13
NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS TR o _togtr o o0t Tebor_on
i EXPLODED VIEW o e
3o 13 23 BROWN 40 |
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BC638EB2B

GENERAL NOTESS Rubber

1. Details show a typical warning sign with two flashing beacon heads, other
arrangements are possible. When only one beacon is required, install the <::> 12¢

LED Beacon

upper beacon. w/ Visor

N

. See Item 685, "Roodside Flashing Beacon Assemblies" for further requirements.

‘I'-O"

W

. See SMD standard sheets for lateral and vertical clearances and sign mounting
details. Install signs as shown on the sign layout sheets.

SIGN (See Note 3)

n

Use either a Screw-In Type Anchor Foundation or a Drilled Shaft Foundation
as shown elsewhere in the plans. When plans require a Drilled Shaft
Foundation, see standard sheet TS-FD. Install the Screw-In Type Anchor
Foundation as per manufacturer’s recommendations. On a slope, install one
edge at ground level. Screw-In/Drilled Shaft Foundation is subsidiary to
Item 685. Installation of a ground rod is not required for solar powered
flashing beacon assemblies.

Solar Panel
(See note 17)

No warranty of any

Pull conductors to remove slack in

run between cabinet and ground box.
Clamp cable at conduit end in ground
box and in cabinet at entry as shown.

ility for the conversion

5. When used, provide Screw-In Type Anchor Foundations as shown on TxDOT's
Material Producer List (MPL) in the file "Highway Traffic Signals”.

Use CGB type
connector where
cable enters poles

o

. Provide clearance as shown above the sidewalk or pavement grade at the edge
of the road. When a bottom beacon is not used, mount the bottom of the sign

DETAIL A

at least 7 ft. above the sidewalk or pavement grade at the edge of the road.

~

. Use materials specifically designed for attaching cabinets, beacon heads, .
solar paonels, etc., to poles. Bushing
with

grommet

Min. 1"
PVvC
conduit

4 1/2 " outer dia.
cast Aluminum pipe
(See note 16) —————

®
-y

Conduit in foundation and within 6 in. of foundation is subsidiary to the
I+tem 685, "Roadside Flashing Beacon Assemblies." -V

TxDOT assumes No responsi

. . <— 12" LED Beacon
9. Per manufacturer’s recommendations, engage all threads on the pedestal pole <::> w/ Visor
base and pipe unless the pipe is fully seated into base. In high winds, use

a pole and base collar assembly to add strength and prevent loosening on
connection.

Instal |l beacon heads as shown here, as shown elsewhere on the plans, or as Side of
directed. Use hordware specifically designed for mounting beacon heads on ground box
poles.

nnector
e 4 1/2 " outer dia. i eonnecto

cast Aluminum pipe
(See note 16) ~—Cabinet for Flasher
Controller / Solar
Control Unit / Batteries

11. Install the cable clamp in the bottom third of the back of the cabinet.
See Detail A.

(when required)Mount
bottom of cabinet 3’ min.

12. Provide single pole non-fused watertight breakaway electrical connectors for
frangible pedestal pole bases, as shown on TxDOT's MPL in the file "Roodway

. (See note 6)

Illuminotion and Electrical Supplies”. Approved models are |isted under

Item 685. For ungrounded (hot) conductors, install a breakaway connector with
a dummy fuse (slug). For grounded (neutral) conductors, install a breakaway
connector with a white colored marking and a permanently installed dummy

fuse (slug).

Mi

. above grade.
Frangible 0
Pedestal

Pole Base I
(See note 9) I

See note 18 Hardware to Attach . Ground Box -
L= Base - 4 Ea. b See Detail C (Type-Battery

1" X 4" Grade 5 Il Box with

15" Corriage Bolts I See Detail B apron) (See I

Flush (0, +1/2") note 14) H I Battery
4 2 N\,

>, =7 T T g o V//////ﬁ/ T T /

ki 18- min.
¢ . | Pvc1 ) Pvc1 ¢ Q

Min. (See Note 6)

77 -0"

Breakaway See Detail A
13. Install the botteries in o battery box. Place the batteries on a 3/16" thick Electrical
plastic sheet ond connect together. Place a plastic cover (battery bell jar) Connectors
over the top of each battery and secure the battery bell jar to the battery (See Note 12 (/
with a strap. The batteries, bell jars, straps and 3/16 " plastic sheet are and detail)
subsidiory to the Item 685, "Roadside Flashing Beacon Assemblies." When

required, install batteries in the flasher cabinet. Wire batteries according Li
to manufacturers recommendations. Provide the number of batteries as required T
by the manufacturer. Drilled Shaoft

14. See staondard sheet Electrical Details (ED) for additional requirements Foundation or

regarding the installation of groun /batter nduit, an inets. screw-In Type
egarding the installation of ground boxes/battery boxes, conduit, and cabinets Anchor FounEs +1on

15. Unless otherwise shown on the plans or recommended by the manufacturer, use (See Note 4) ——=

7 -0"

Battery
cover

Strap

d

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

Hardware to attach
base - 4 Ea.
1" X 4" Grade 5

Include when

plans require \—W'QOWI DETAIL C

the following table to determine the wire size from cabinet to beacons. Condui+ Open
batteries to

5 -0

ing
2 %" Wide /
(both sides)
be installed fill

8 in. (Sch. 40) in battery
Pipe Shaft Diga.—— ground box.

8 in. (Sch. 40) H
Distance from Cabinet Minimum Required Pipe Shaft Dia. R Carriage Bolts

to Beacons (ft.) Wire Size (AWG) Min. 1" Schedule
0 - 35 #14 13" Dia. Helix 40 PVC to cabinet
35 - 60 #12 (3/8" Plate)————===___ (See note 15) 13 Dia. Helix
60 - 100 #10 (3/8" Plate) ————=—=

> 100 #8 ‘1]5 I

16. Unless otherwise shown on the plans, pole shaft shall be one piece, Schedule
40 Aluminum pipe, ASTM B429 or B221 (Alloy 6061-T6 only). Aluminum conduit
will not develop the necessary strength and will not be al lowed.

17. Orignf solor_ponel for optimum exposure to sunlight Efoce to the south). Pr]or
ot odla Block Sna.solor pan ronrecetuing ol Sun TN Oniese specif e DETAIL FOR SOLAR PANEL, CABINET, AND BATTERIES LOCATED
°seunere, mownT @ minimen o7 7 ohove aroge OUT OF CLEAR ZONE ON SEPARATE ALUMINUM POLE ASSEMBLY

Traffic
Oge;rgt.ions
I Texas Department of Transportation s,;",’,ﬁ,’g:’d

18. Ensure height of conduit is below top of anchor bolts. l A

Line Side
Insulated

I
|
Conductors
IRARN
|
!
|

Load Side

1 foetors SOLAR POWERED ROADSIDE
7 al =[] P o FLASHING BEACON ASSEMBLY

From /

Battery U/
Box

To Flosner DETAILS (ALUMINUM)
L/ abine ‘

_ e . Loko ‘ SPRFBA (3) -13

,,,,,,,,,,,,,, FILE: Spb3-13. dgn one TxDOT [cks TxDOT [oms TxDOT [ex: TxDOT

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS ©T00T_ oy 2003

NON-FUSED BREAKAWAY ELECTRICAL CONNECTORS EXPLODED VIEW . 6317385 _oo1 | us 377

DATE
FILE:

3-13
23 BROWN 41
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

L8
c 1>J 3 * As required by Trunnion
92, Adapter supplied.
58x
NOE —
23 NOTES: . ) ™
tcL>o 1.Pole, Ring, and Ring Support shall be assembled and erected 1 174" Conduit Coupling (3 req., 120°apart) for mounting 1 172" N = I
G4 C so thot Reference Line is parallel to center |ine of roadway, Aircraft Obstruction Light Conduit to be 1 1/4"x36" | : - ffﬁ |
3 —~r or as shown on "Lighting Layouts" sheets. (See Detail "E™) I ‘ " Q‘ Q ¥
- " h 4 4 -
g-t 2 2.Fixture Plaocement on ring shall provide a min. ﬁDPS‘iRef‘)) LI I - e
-3 Clearance of 7" between Fixtures. | ‘ ‘
= oL —
0 o ® Drill 9/16"
owvw N ‘ 3/16
= é% Rod-5/8"x60 L g i
Lightning Rod-5/8"x60" i o H x "
8.»8 Copper-Clad, upper end ‘ ~/ o ; = N | 1 174" Conduit ‘
e 8'8 pointed and lower end \ | / ° = c 'H onaut 1729 1720 1
0 threaded and locked o |z {l oupling — i
025 with Jom Nut. \ | ! / Attach HDP Pipe to Channel with ® | I
a 1/2"X.030 Stoinless Steel Bands =
\ H S

gé'l"_’ \ | / / and Clips (Min. 6 req.) | brill 11/16" 3'/’]2 :
-a2 I 7 (1] (1]
233 \ A DETAIL "D =
eor \ } / s BUVPER RING ATTACHVENT c. 3xd.n /
§§§ \ ‘ / // Z Trunnion Adapter-Galv.
ot 5 R \ /, / 7z Steel or Alum. Submi:f\ Mounting Angle, 6"x4"x3/8" Dri:}z% ggﬁd:?;

-9 N le for roval 2
%55 >~ 5. Vs samp or approva ? \
- > < X | (7 =
=gy S 77 ST Light Fixture Mtq.
02l R 120° ‘ = Ring. C.4x7.25
£By S see Detail "D" A 1/2"x1 1/2" H.H. Bolt, (2)F.W

oy é /, ~ x .H. Bolt, W, DE TA I (1] (1]
S5 2y, 4 L.W. & H.N. All H.D.G. L
o w 2y ° 120° . voss/)
o#b b3 e — Hoadnole Located on © | 5/8"x1 3/4" H.H. Bolt, (2)F.W., (CONDUIT ATTACHMENT FOR OBSTRUCT |ON
e8]t 8 oAl L - o | ° Reference Line. See o~ L.W. & H.N. A1l H.D.G. LICHTS, TYPICAL 30 PLACES)
Lo — e — o B YA - o+ — - — — + ighting Layout. KR I7
§35% olllof ¥ - o o] o |- i e 3
S L 9 r p) = | | Reference Line = (2)-1/2"x1 1/2" H.H. Bolt(A-325)
o2 o (See Light Setting - L L.W. & H.N. All H.D.G.
w0+ ) ) Diagrams) |
- LO 22° = z \ \ ! ~ Note:For Z Pattern under- Angle in inverted position.
VOO - - ) 120° ‘y slung fixture mounting |
Lw+ 'y \ P— \ | N ~, 36 see Shts. 6 & 7. I_L___j ‘ ! 376" Hol
V=0 - = X ’ * - - = " Hole
cov \ = ‘ N ~
oo o = . . . . Note: Aiming copabilities moy be by method shown or by H
g \ — AN N 9\/‘ 'O?fg ’1‘}23/: *:/4 Steel Mounting-Aiming Device as approved by the §_
o nS o -~ -~ / \ N x ngle Engineer. Mark position of fixture with center punch
—0on - T \ \ N or drill ofter fixture has been aligned to the right ¢"
Low - - / \ position on the roadwoy, as directed by the Engineer. I Il 1

Lo [ \ — N I I
- 0C 41° / / N - -
5Es feeimee W\ i SECTION C-C = . s
8% Typical M. X [/ veraii e e\ \ 2 (2381 174" Galv. 1FOR TRUION NOUNT» & 1 I e 3ot 2
mES Light Fixture / \ \ & H.N. NOTE: Provide S.S. or glav. cable safety lonyord for = II { II
£Z% ‘ A i X Light Fixture when Trunnion Mount is used. ‘ 1 3/4.x-l|- 3/4"x174" Angle

° ical
/ 27° | e X s ‘ 3 ‘ 3 ‘ 3/4\0 ypi
z PLAN ey <2 T
\ e I ‘ | V4 yP.

Q
)

DISCLAIMER:

N S Tv :::‘:::1 Heavy Duty, Multi-Weave
k] Stainless Steel Cable Grip

See Mtg. Ring Splice ¢ | 3/16 R Note: Confirm Connector E:i:i:i: w/1" Female Fitting. Install
Plate Detail "H", Sht. 3 T N Bumper Ring ﬁlze. U:e ; All Thrﬁod %:i;z:i Stoinless Steel Bond ot Top

. ipple (2) 1" Jom Nuts [R4XY of Grip.

N t Y ) to Connect Grip to Cord LS

LIGHT MOUNTING RING & SUPPORT ASSEMBLY -+Ho ' Comnester
| Leove this oreo open

?:*;i Aﬁ for drainage
4 1 F C 3x4.1

Bumper Ring
/ C. 3xd4.1
. |
N
>

. mesn
See Cover Assemdly Obstructfon DETAIL C N a 3
See Dezsfoil "F" Detail "M", Sht. 3 Detail "U", INNER RING 3PLICE | ( )

578"

Light (See

Sht. 5 ki Channel area only - = — = |

_ 1/8
5"x6"x1/4" Spacer; 1"x1 174" = 174 PR, [ .
Bolt to Channels (3 req.) Reducer . Liquidtite Cord #8/3C. Electrical Cable
(See Detail "N*,Sht.2) Note: gin'éﬁan:TOH Connector, T&B 2649

5"x6"x1/4" Spacer;
Bolt to Cr_mnr:ellls 3 req.) SECT ION D'D
(See Detail "J",Sht.3) NOTE: COVER CORD WITH HEAT SHRINK TUBING FROM CABLE GRIP
5 TO WITHIN ONE INCH OF GRIP TO CONNECTOR TRANSITION PRIOR
0 | ! | 2" Sch. 40 Pi T TO INSTALLING CABLE GRIP.
M " Sch. ipe Tenon
i * Note: Tenon Length to be Determined by . | L
. Fixture Used and Required Cledrance. S | |
@ Electrical N | ‘ |
Cabl =
oble 1 3/4"x1 3/4"x1/4" Angle < .
[<—— See Detail -J" : 178 174 g
Terminal Box C 4x7.25 |1
snt. 3 » AV e ) == Texas Department of Transportation
L - ' ~ I Traffic Operations Division
0 e e = W &
rol = T T T Y Y 2" HDP =
ole 1 R e T o (A N Sch. 40 & =
(2)-C. 6x10.5x55 25/32" o 7 / B == Conduit \ HIGH MAST
S g Back to Back I» e Threaded opening for 1/2" - 1.3/4"x1 3/4"x 1/4° Angle
§ﬁ$ Dg-rcu 1K L Tronsformer *9"-15 | 1,41/ Watertight Cord Connector f I L L UM I NAT I ON
. 5/16" Wire Rope L Variable \‘ Light Fixture Mtg.
( 1/4" Galv. Droin Hole Ring. C.4x7.25
2" sch. 40 Pipe DETAILS

>~ TIE KNOT IN CORD

SECTION B-B SECTION C-C SECTION C-C

(FOR AREAL IGHTS) \FOR FLOODL IGHTS) HMID (1) -03
©T><DOT January 1986 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
5-8 REVISIONS CONT [SECT JOB HIGHWAY
. 4-g7  10-14-87 6377 | 35 001 us 377
Wil 5-87 4-96
(] 10-1-87 DIST COUNTY SHEET NO.
=in 23 BROWN 22




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

L8
cod
oz Cwire Rope Typ.
cw
% 8x Pulley Shaft
NOE
+LC O /
C+ L Drill & Top for
oL / 5/8" Ligntning (2) Holes, Drill & Top f
L5 3/8" Hole, Typ. oles, Dri op for
Rod. M " " H.H.
388 Drill and Tap for 5/8™ od (12) Places. 5/16" x 172" H.H. Cop Screw
.5 Threaded Lightning / // (See Detail "N")
— 13471 347
23 Rod ) 3/4" x 2 3/4" A-325 H.H. Bolt, Mad bl
=9 H. Nut & Lockwasher (6 req.) P L4 ta .
:__.9\- (a / // ® X2 X2 s 8 S
Gas Zd W e AL LS
< g5 Reference 7 B N 7 E prdn T | ~ &
Smg Line - /a( / 3 " b Reference R | [ o [ * -
- 1 Line \
o3 r + — 1 1
§;: Mo — - 7/ 3 I AT Ra4" x 174" x 0°-6 174" 5 L 1
&CO T _ _ _ L —_ L Ho P \\\ Typ. (3) Places. i T
T =T T D, b !
20 i — 4 - oY |
2gx F—————— = E @ 7N . >_U_% tlg
c 5’“% E 2 74 , Typ. Grind flush . @ &
g&s >
C . R R - 174" x 3 172" x 5 1/2"
'S 18" Dia.
288 - :
mz t \
o O Note: (6) - 7/8" Holes 6 x 10.5, typ. .
ove Elect. Cable Pulley on 15" B.C. S~ Ring Support Plate
'd_l g'— Support Arms not
I shown this side for
86 clority. / \ PLAN VIEW
Eil’-“- Notch Channel L
T2 \ °§3" a: :2:1 '228'“ | 10" !
edge o . |
E;"J Block Flange N (Top only) 174 . L :
Ugé 1/2"(: 11 1/a|" )fyp' 174 174" ¢ Plote N ! Hﬁ”"l s
[} ot. only over -
cay 1/8" Max. Clearance | |
CLO ;
O I - -
3oy PLAN VIEW DETAIL "G o Angle, 1 3/4" x 1 3/4" x [
Uﬁé\g Tw PLATE cm"sc'l' Im 3/74"x2 ‘I/i“ S. S.s zul ley © 174" x 1 1/2" long | 3/16
Shaft w/14 ga. S.S. N H
29% (LESS ELECT. CABLE PULLEY SUPPORT) Keeper Plate tack \ N 2 | Typ. +op & bot. flanges
'U‘6° (SEE DETAIL "L™) welded to one end Ph N and inside web
Lu+ & S.S. Cotter Pin R 174" x 31/2" x 5 1/4" ° | 3716
§SE other ende  {==p \ |
Eeg .752"[.D.><1.0?Z§' 1.012" 1.D.x1.75" 0.D.
o-g grgn:; lsf:e g"'fe x 1716" Ofilite Bronze |
Vi .
285 Bear ing w/AM-56 7277 .I(-rz]n::;. I)iearmq |
f.g'f or AM-52 Oil.
‘sgf 3732 Max. (Typ.) _ %
© VY
©--0 N Elect. Cable Pulley - -
S5c | 10 Support (See Detail "L™) 49/64" Hole, typ. SECTION "H-H |
vCOo B B
. PUL MOUN 3/8" x 1 1/4" H.H. Bolt — | — & |
£ ! Drill & Top for 5/16" x LEY TING FOR W/ LW & HN, 174 |\ 9 3/8" | 9 1727 .
| 3/8" H.H. COD Sorew. 456 | RING SUPPORT ARMS ! ~ 14
I3 (Req. one channel only . | 49/64" dig. Hole thru
g I T =3 per support arm) ﬂ <1 7716 174"Rad. Chomfer ot — AN both Channels
z | / ~ - BRI i t2:~o-r1-om edge. (Typ. . | 178 |
places) H /
o 3/4"x3" S.S.Pulley Shaft & 7 | AN N N I | Drill & Tap for 5/16" x 3/8"
v Bolt Keeper. (See Section ! 7, \ | N N | ‘ © | | H.H. Cop Screw. (Req. one
a L-L, Sht.3) \ . - Channel only)
|/ o AR 5 W™ |0 AN . | : _
/ | I Inside & outside flange
Weight Reduction Holes / | W\ | N 3/16 ond inside web
/ N = 1
Electrical Cable Pulley — = | ‘ AR ! g’ |
(See Section F-F, 1 7 T 7 <
sht. 3) F ] . ; I%I I | } } i\ STy, { | = ™~ ¢. 3x5.0, typ.
Mlan [ | |
5/16" x 3/8" H.H. Cop Screw R : L A et 3nd” | 174 318 T I : I
& Lockwasher
\ | | 11 | \ 5 1/2" Dia. Hole in Top Plate | | | 7 174" \8—‘7
\ \ T * | ~—— 6" Sch. 40 Pipe centered [\ | 3716
| \ II—T_I | 174 over hole in Top Plate \
Wire Rope Pulley N\
(See SecfignsH-:l, I_lc N N N I I o 5 DETAIL "L"
this sht. ection N ® /16 "x1 1/2 " H.H. Bolt w/
&er S ) : N o | 1= ) evel Washer. {17 ELECT. CABLE PULLEY SUPPORT
'
-27/8 | ~— | ° (RING SUPPORT ARMS NOT SHOWN FOR CLARITY)
NS l L.W. & (1) H.N.
typ.
yP i = =1 | |
N = = [ |
A\ :L 1 4 1" 1174
\\\ )I I CP \ \ ; I 174" x 5" x 0 -6" [
’ Spocer Plate
Il » | " i
X % | J I N 1T
RN ] . | 1] g
Al = = =] « Note: This weld must be made Elect. Cable
— -l %‘ 3 s Noter This weld must vemode fnside sdoe £ Elect. Coole Texas Department of Transportation
l N [N TTT nr ] C. 6 x 10.5 Plate. to 1/8" radius r Traffic Operations DIvision
LT M LLI1T ( k to back)
Ring Suppor+t %’ 1 :l: 1 %ﬂj bacl
Assembly (See waqn B
Asseroly (See | SECTION "E - E" o Nt HIGH MAST
PR I T
T
EwireRope‘—‘l_lﬂ_"rQ ¢ Pole & Elect. Conl ILLUMINATION
o ole ect. able [1] -
DETAIL "N DETAILS
DE TA I L - F -
RING SUPPORT ASSEMBLY H (2) -
(NEAR SIDE SUPPORT ARM & ELECT. CABLE MID 2 03
PULLEY COVER NOT SHOWN FOR CLARITY)
©T><DOT January 1986 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
1-86 REVISIONS CONT [SECT JoB HIGHWAY
5-85  4-96 6377 | 35 001 us 377
I:I'J I..Ij |52-_BB71 DIST COUNTY SHEET NO.
= 23 BROWN 43
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

XY
258
63
58
00
NUE
+LC O
cC+ L.
o.* V220 20 2t 2t 10 778" |2 /2= 1757 Lgt. Std.
co6o
ow C
E 2 7/8" R.5 X 1/4" X 0'-6" himf2 /27| 2| 2| 2| 5 7/8" |2 1/2°)1um 100°,125°8150" Lgt. Sta. Adjust cobles to place attaching plate
o+— within this areo when springs are
z-32 6" (4)-5/16"X1 172" H.H. Bolt w/ (6)-9/16' dio. Winch Mtg. Holes compressed to 6" length.
-0 (1)Beve! Washer, (17L.W.& for (6)-7/16"x2"S.S. H.H. Bolt .
R . ' W
-"'-LT’;: I/”/& 1 (1)H.N. 5 | i WL & H.N. 3/4"x3" S.S. Pulley —7
Q -
<59 _ 2 O—o 9463—€}7(/ shaft w/1d ga.S.sS. N Pulley Support
0382 3/16 Keeper Plate tack Chonnel s, 3x5.0
—‘éﬂ — a welded to one end " .
2 35 3716 — - S ‘ N |— Cable Attaching & S.S. Cotter Pin (typ.)
| =z
E ° Bolt Keeper, 14 ga.S.S. © < ‘ v Plate. other end. N
EC(L) 1 1/2"x5",Tack weld to 3/8" Double Clevis
T B Pulley Shaft w/4 tacks - e ‘4@4@—€+ —0 Link, 66001b. safe ]
U'?:“' § I minimum. (Typ.) e T [ T ~ W.L. Similor to £
£55 - < = Crosby, no. 5247. / lt— Snap Hook, 50001b. K
L0 < D a / (Typ. both ends of 2 copacity. (Similar to 752" I M
¢t BAR-2 1/4X1/4%0" -4 172" (6)-5/8"x1 1/4"Slots 5 374" 18 5/8" 175 Lgt. Std. chain.) Kiein no. KL 468)/\ orpow a0t tie | 1.012"1.D.x1.75 0.D.
b R X - f Bronze Sleeve x 1/8" Oilite Bronze
o— =+ " " . . . 7 -
U'gg 5/16"x3/8" H.H. Cop 5 374 / 13 5/8 100°,125°&150° Lgt. Std. ’ H— Winch Drum Bearing w/AM-56 i 7 Thrust Beoring.
Sx¢ Screw w/L.W. 3/8" Galv. Gr.43 Hi- or AM-52 0il. 4 (2 req.)
XL | " Test Chain, 5400
8.8 3/8 " ¢ Hole 1727 PLATE 15 WLl i L/2gx2 17203 3z Tonay ~ll~5/32" max.
o 9= myym dia. hole. Chamfer hole.
Fou & DETAIL "v | SECTION L-L
8‘8 = k S w T t\ q (SEE HMIP dwg.)
o2 . 1/8 WINCH MOUNT ING PLATE ‘ \\ ELE@;RICAI. mﬂ
+0L 2 7/8" Round Bar : NOTE: Dimensions may vary-Verif ith . s B PULLEY MOUN
so (Breck Shorp NN 174 T inch monufoctorers NOTE: Adjust chain length such Cross-section thru pole
3 N
r ) Corners) PO that it does not relieve ot base.
g-lo- " tension on cable, 4" mox.
Egs gee gefuil “N", slock.
E ht.2(typ.)
559 3 e SAFETY LANYARD DETAIL
>a ———
G20 30 -
cc , s (2)-5/16"x1/2"H.H. |
Lot 174 2 3/8° 174 Cop Screw w/F.W. &
. & L.W.
22 DE TA l "o i 15/32" R
$ro L "J : :
586 Ref. Line R - .
£ X9 \ AN I T+
:;5_ 1/2"X2" S.S.Clevis Lﬁ*i*if*f?{’ ° !
—0'n Pin & S.S. Cotter . = ﬁ ﬁ
B o 3 : “' O
«QC : R 1
343 : < . NT © T
e < > % < S T ¥
@--0 - _ ° @ (4)-1/2"X1 3/4"H.H.Bol t,
g¢ . T 2 5 —+ A-325 w/(2F W, (1IL.W.
ecs 44— 7 — o ‘ ¢ 2 &(1)H.N. (typ. (2) places)
X0 5 - - ‘ N | PLAN
N B -
& - ‘ 8 11/18" 23 7/8"
Y E 174 1D 5"
— ~
3 > MIRZSIR AN /3/8"|?.TYP.
§ 1 3/4"x1 3/4"x1/4"Angle S PLAN C p
a . , . NOTE: Cover to be 14 ga. galv. sht. metal Bush with .752"[.D. E :
5/8" | LI R4 S - =74 or 0.10" anodized oluminum sheet. x 1.0025"0.D. x1 374" {} {} ~
4 4 long Oilite Bronze
174" H < Sleeve Beoring w/ =
R f fet X
B g orgr Sofety e . AM-56 or AM-52 O11. " :,
[}
e o5 SECTION F-F :
\ 35° N ELECTRICAL CAMLE PuLLEY © +
172" Long Seizing, § . 2" —$ (Pulley material to be aluminum al loy, . ~
S.S. or Copper Wire. r/§ ‘ S I Type 356-T6 or equal) "
A7\ ! - Vo) N
: é§ | ——|—2 3/4" 6 Round 3/8" typ——] 5|8 . ©) 6 NIy
o %% e Bor. (Breck 1 \ -
L7\ | | Shorp Corners) 7ZE
=‘]5| | 5 1 5/a7|uB B 1 58
7/ N
Forged S.S. Wire / \| - i . 160"R, "
Rope Clips,U-Bolt é% | < — o +. 004" ‘ 3/32"R.
Type or Twin-base /\ Y7 2 I 11 [ R PRI _ R
Clips are occeptable. é\ ‘ Sse DETAIL H
R
o6 srainiess steer— N | b | /an Eyeea, Cobte g R NOUNT 1. RING
Wire Rope. N CT I i 12 , < 7
b \ == R-4 1/4"x3/8"x0" -5 o 1507 o
S s . .
%\ (4)-3/8"x1 1/2"H.H, o . N ©
5/16" Stainless Steel ‘ 0 Bolt w/(2)F.W., (1) ] v ‘ﬁ—v . " N
H i 174 L.W.&(1)H.N. < ~
Wire Rope Thimble | S N
A | ~ kB—a o " =3t Texgs Department of Transportation
! N I Traffic Operations Division
. ¥\ V2 | 174 "x1 174 " Gusset  E— 1 T ‘ l K offic Operations Divisio
'—I - ‘—@—I—FW c
- L — 174 | | 1724172 Bush with .752"1.D.
;f i LN 3 /4 EFJ | x 1.0025°0.D.x 1 178" HIGH MAST
" 7/8"7/8" 9/16"19/16" long Oilite Bronze
S a .
M I Sleeve Bearing w/
| ‘ a4 ILLUMINATION
L . - [T]
DETAIL "K DETAIL "M SECTION G-G DETAILS
MOUNT ING RING CONNECTION & STABILIZER COVER CAP ASSEMBLY WIRE ROPE PuLLEY
* EXTRA 2'-0" of wire cable to be attached to ring with (Pul ley material to be plated steel or
SS Bands os directed by Engineer. Stainless Steel) HMID (3) '03
©T><DOT January 1986 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
5-5-86 REVISIONS CONT |SECT JoB HIGHWAY
L 5-10-86 4-96 6377 | 35 001 us 377
il 10-87
__ Io_aa DIST COUNTY SHEET NO.
ac 23 BROWN 14
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

L8
543
cun
4w O+
0 0-- 50 A 480V. Circuit Breaker, NEMA 4 for total lamp watts
rLE exceeding 9000, 30A, 480V. Circuit Breaker, NEMA 4 for
“C--l-“L_ 9000 or less total lomp watts. Enclosure shall be stainless NOTE
o . . . . H
e steel, 14 ga., weatherproof with full length vertical door hinge, 175' Lgt. Std. | c The drive train of the Power Drive Assembly
582 welded hasp, lock and two sets of keys. Hinge pin shall be tack-welded to =% Chonnel between the oriving motor and the winch sholl
.5 prevent removal. Lock(Master# 2195) and keys shall be furnished by the 100, 125°&150°LQt. Std. - = be within two degrees of perfect alignment.
X3 " contractor and shall be the same type as used for the service enclosures. 27 | gn
—g R 2172 3716 Enclosure dimensions shall be approx. 20" high x 9" wide x 5" deep. . C.8x18,75 20"
“ov N 1147114 Attach enclosure with (4) 1/4" S.S. Bolts & Nuts w/ 1/4" Spacers | I
tow - i 3716 I Breakers are to be mounted on a dielectric mounting board or | - -
<58 e r high voltage insulating paper.
m%g ST \ ) Nela 1/2- Hyy. Hex Nut — /
o s over 9/16" dia.. hole, (far -
—~u0 I M A A s | o=
+ L0 . Hasp & o side).Re-tap threads . z & I ’ ©| @ [ | "
5o, e =R Metmersione o & s ZE
CEo h Detail "R" See Detail "Q" ) ) -
nc'nm_'v_z 3/8" Round < I%l 28 Power Cable 24" min. length below plate. wy ~ i = - I ©
€ g; Bar CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION 7 . _ Ti ﬁ,,, . - i | ¥ |
LB ol == 1 : : N
vge %8 Power Cable, —1 || L pore- T - \.‘J ﬁ/ H
eo 5'0" min, length from & Ref. Line A —-—H 4 - J (DRILL MOTOR NOT SHOWN)
‘20 O VIEN MM~ Connector to Enclo- \B NS ‘ anl & COrive
ﬁas sure Entronce. N _— Cable Stay-Cut or - - + — 9+ Shaft .
-y (3111716 Holes / Grind Bolts Flush | < |
8 .8 Provide a m.ilnimulp | W/inside of Flange. A . A X |
",‘,5(,.5 ﬁ:.éf—,) 3/167 arain NOTE: Attach winch plate b \ ¥
"5 | m § - oreene sineio 2 TR A, g -
Q04 N & LoW.,0l1.H.D. G Handle-make from 3/4" Sch,40 Alum,
£y (1) 13/16" Hole H ‘A ‘ e
+ 0oy 1 7/8"R. ¥ — Conduit. Weld to bottom of Flange
T 25 TIE KNOT IN|CORD \—4 N (6) 1" x 2" Slots 100°,125° & 150° Lgt. Std.
o 9 __[l— Wwinch Mounting Plate
k) 35 = N {See sSht.3) [ .
0gE © ( — B DE TA I L P 175" Lgt. Std. TABLE OF "U" DIMENSIONS
3/8" dia. Hole U T - - s
L O .
‘ © v CHINCH VOUMT NG L) ARG R
o _ L g Dimensions may vary-Verify with
Oé‘g ( e} pak N winch monufocturer. 100 3 172" 3 172" 2 172" 2 1/2"
w0+ , - - - \— ——————————— NA
= o . \ N 125 3 172" 3 172" 2 172" 2 1/2"
poe » \f T,
<] " ! 150 3172 372" 211/2" 172"
ESE (2) 13/32" Holes —— \, Liquid Tight ::
585 . \/" Flexible Conduit NE 175 4172 4 172" 3 172" 3 172"
AR pegiectiont v
o 2 —1 KL, Switch Enclosures 1"x3" Conduit Nipple Switch Enclosure
Low PLAN VIEW V A V Plostic Insulating w/stroight thread. Plastic Insulating L,;Era?gﬂﬂu;ﬁrﬂgg?'e 8"
gc 1Bushing 1" Conduit Coupling, Galv. Bushing.
+8g I ~ Chase Liquid Tight Cord 1" 1
" dio. R.M. it i "
© 0w e 110 g;gund goxf:ondul Nylon Insulated 90° Connector. Discard Chase *"‘ F,ﬁ 1/2"R (typ.)
cg-—o Connector for Liquid Nipple. - ‘ <
- Tight Flexible Metal -
Jes SECTION J-J el T
Come= U ! NN |~ "
xwn 6% CWINCH ASSEMERLY) Lock Nut, Sealing Fitting :rype (3 req.) Eg’;z Cgble w S | 174" R
COVER CABLE WITH HEAT SHRINK TUBING' PN Fitting type (3 req.) toutd T ; e ~| w» T &
. FOR ENTIRE LENGTH OF CABLE GRIP %% . . 1" Liquid Tight Flexible | q
5 PRIOR TO INSULATING CABLE GRIP. o gable gr:p-Heavy Du:‘y, Unvnlversol Metal Conduit. -
s RN ale losed Mesh, Multi-Weave = -
- ;\‘ Sfuir’-uless Sfeel.s’ized for Elec;ricul T
< Cable. Top of Cable Grip Shall not (PORER FEED FROM GROUND BOX) (PORER OUT T0 LIGHT RINGY 9/16" Hole, typ.
3 extend higher than 24" above attach- A - mm
- ment plate. Double wrap eye ends I DE TA I L S
a I through thimble-eye nut to shorten DE TA I L R
length. Install stainless steel bond SWINCH DRIVE ACCESS COVER)
I at top of grip after positioning. ENCLOSURE ENTRANCES

5/16" S.S. Aircraft Cable —

with 5/8"x12" S.S. Ter- 8 374"

minal Bolt End w/6" thread, Verify
swaged to one end. (3 req., Provide spacers for 11/8" 4 5/32"
120° apart.) . . . Pillow Block, approx.
"U" Slip Joint shall be keyed to winch 2 25/32", verify. 11/ e % " " "
shoft ond secured by set screw. “U” ' e H B 9"x8 3/47x3/8
3/4" Galv. Thimble Eye Nut & L.W. Jolon shall remain atrached fo the g pz=
) Sl d A \ 9/16" holes
" H ol [ (3 req.)
178" S.S. Cotter Pin — Electrical Cable,#8/3C. ire R Drill ond Tap Pole for < — a
Type W. Wire Rope 1/2"x1/4" Bolts(3 req.) i s o~
J R . . . Hondnole Ref. (See Detail "S" for Winch drive Access Cover) Cost Aluminum J-box.Bolt to ® .
1" Insulating Conduit Bushing & Winch Drill Body with existing holes. - r ®
Cable Attaching Plate O Locknut. J I Set Screws %" Round to =3 Morse s 0 — o =
\t [T 1 l\*{ 8 R o Taper Adapter 5 -
(¢] (@)

T 17 1" All-thread Conduit Nipple *cs x4.75X2' -6 172"

3716

Coil Spring, (3 req.) 2" dia.hole
1" Female Liquid Tight

in Pol
Cord Connector See Detail \\O 'n Fole
“pr

© (o) | 1 1/2"dia. hol

Allen Head SECTION K=K
5/8" Galv. Flatwasher Set_Screw il IDRILL MOTOR MOUNT [NG PLATE)
16 rea.) 8¢  I—— % Make from 6061-T6 Aluminum
374" Galv. Hex. Nut & L.W. %
—= 3/4"Sq. Shat+ N7 [<— See Detail "P"
T "Sq. Sha
| ’ A ? 5 orin Booy =t
L ] P \bursiio Joint—Y Texas Depariment of Transporiation
B - 3/4" Round NS Hex Water-tite Cord conn. (3 reaq.) I
o shofr & 170933 :; e U\ Traffic Operations Division
5/8" Galv.Hex.Nut & 3/8"S.S. Aircraft Cable with | 3/16" Keyway g From Traonsformer
Hex.Locknut, (3 ea.rea.) 3/4"x8" S.S. Terminal Bolt q 4 F.W. To Remote Switch. Wire Switch for forward(up),

)

’/% End w/3 1/2" thread, swaged to _ off (center), reverse(down). 10’ Cord length,min. H I GH MAST
1/8" S.S. Cotter Pin, one end. (1 req.) l Torque Limiter Coupling
(typ. 3 places) \
o : is proj L ILLUMINATION
NOTE: 3/8"Cable for this Project shall ~ Leveling Nut Pillow Block-with Ball Bearings Boston Series S

"y be 19x7 Rotation Resistant per Sealmaster Type NP or approved equal. Provide
L

ICARLE ATTACHING PLATES e POWER DRIVE ASSEMBLY e e St o 16 0 N, DETAILS
HMID (4) -03
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[}
AR
62,
w O+
0 Q-
228
C+ L
0 % " " "
_ B OBS.LT.(TYP. 3 PLACES) 4"X4"X2" CAST ALUMINUM JUNCTION
Loe TERMINAL BLOCKS 2m12 XHHW D BOX WITH BLANK COVER AND NEOPRENE
® or NN 2 ® 12 XHHW IN Y5 INCH OR ¥ INCH GASKET, MINIMUM (4) 3/4 " HUBS (TYP.)
ors L1QUID TIGHT FLEXIBLE METAL CONDUIT WATER-TIGHT ggXESSSHSEkTEE ﬁ¥rggzzgogaggs
-B J BOX (TYP.) -, CONNECTORS (TYP.) L .
Lo 0. 7T5KVA
Cow 480-120V. el Y
<85 TRANSFORMER =M™
Sat (WEATHERPROOF ) :
+ L0 : P
LUMINAIRE (TYP. ) .

8oy vl 2-=10XHHW A=} 1/2 INCH OR 3/4 INCH LIQUID
& AT TERMINAL 2 # 10 XHHW_IN ! INCH OR ¥ INCH TIGHT FLEXIBLE METAL CONDUIT
méﬁ BLOCKS LIQUID TIGHT FLEXIBLE METAL CONDUIT (TYPICAL WIRING FOR
£&5 : : NOTE: SECURE CONNECTOR BODY TO FLANGED LUMINAIRE) ¥a" LIQUID TIGHT
508 2-%10XHHW — {50 AMP 60OV INLET W/S.S.REMOVABLE CLAMP TO PREVENT FLEXIBLE METAL CONDUIT
oL 3-#8XHHW ———— " 7 3 POLE. 3 WIRE cAse ACCIDENTAL DIS-ENGAGEMENT. (TYPICAL)
S r : : : ' D R . WATERT [GHT
og o TERMINAL BOX . : GROUNDED, FLANGED CONTROL DEVICE. LABEL "UP"-"OFF"-"DOWN". CONNECTIONS (TYP. )
SR ON MTG. RING - * INLET W/LIFT COVER. FURNISH SELF-CENTERING SWITCH. .
w5 1 T T TERMINAL BOX
Qo —) #12 CONTROL CABLE (SEE DETAIL "T™)
o= . 50 AMP 60OV W/GROUND, 10°
29 NOTE: GROUND WIRE FROM ’ )
= 8\6 TERMINAL BOX TO JUNCTION \2RPOLE.3 WIRE'RCASE MIN. LENGTH. REFERENCE
[ 34 BOXES NOT SHOWN SCHE- GROUNDED CORD #12/3C TYPE SO CORD LINE -
oy MATIC. SEE TERMINAL BOX CONNECTOR BODY,

£o - -

S5 SCHEMATIC. GROUND WIRE ARMORED W/CORD 1.5KvA,480-120v. &% v FrA——
Y 70 BE ®12XHHW GRIP. AND RUBBER TRANSFORMER, WEATHER-
v8g . COVER. PROOF. (SEE NOTES 2.85.)
¢at #8/3C CORD TYPE W, — |
552 SEE SHEET 10 =
38, 10A 600V IN-LINE FUSE
o
2% - ~—%12/3C TYPE SO

600V CORD

g..?f.’ ) WATER-TIGHT
Q-0 (30AMP CICUIT BREAKER FOR — = CONNECTORS (TYP. ) 0.75 KVA DRY TYPE
535 9000 OR LESS TOTAL LAMP WATTS.) 50 AMP 600V, 2 POLE, 3 WIRE, TRANSFORMER
o~ g (50 AMP CIRCUIT BREAKER FOR : ARMORED W/CORD GRIP. 1/2 INCH OR 3/4 INCH L1QUID éh;OlTJEFTaM?“AEOET;g%‘
0z TOTAL LAMP WATTS EXCEEDING 9000): s TIGHT FLEXIBLE METAL CONDUIT
z B (TYPICAL WIRING TO
+go BREAKER ENCLOSURE 2 OBSTRUCTION LIGHT)
« 0C

685 50 AMP 600V, 2 POLE, 3 WIRE,
go% ) / CASE GROUNDED CORD CONNECTOR LIGHT MOUNTING RING

3 10’ -#8/3C CORD, TYPE W BODY, ARMORED W/CORD GRIP.

225 MAINTENANCE JUMPER
£2% CABLE (SEE NOTES5.)
. CORD CONNECTORS, SEE SHEET 8 FOR SPECIFICATION.
14
w
=
< ONE-LINE SCHEMATIC
a
a

FLANGED INLET

480V. INPUT

FLEX CONDUIT
T0 JCTN. BOXES

ALL LIGHTS SHALL BE INDIVIDUALLY
FUSED AT FIXTURE

TERMINAL BOX SCHEMATIC

DATE:
FILE:

DRILL Y4" DIA. HOLE FOR
DRAINAGE (TYP.) OPPOSITE CORNERS

.— 6" x 18" x 6" TERMINAL BOX,
ol TN omER | Y eLRAL 14 GUAGE STAINLESS STEEL
Y — Y — ) AROUND (TYP. ) W/ RAINTIGHT COVER
| @ | | @ |
—%— % 50 AMP 600 VOLT
FLEX CONDUIT Mool 2o FLANGED INLET
TO JCTN.BOXES [Te_o]] Te_o]|
NoTES: oo S o | O
1. OBSTRUCTION LIGHTS COLOR CODE: FROM Q Q P‘LY%E)%IOR
SECONDARY SIDE OF TRANSFORMER THROUGH- Ty 7T
OUT-CIRCUIT TO SOCKET, WHITE-NEUTRAL, ° °
BLACK-LOAD.
2. POWER SUPPLY CORD TO FLANGED INLET: )/ PLAN
GREEN-GROUND, WHITE LINE, BLACK LINE.

FROM FLANGED INLET(®) TO TERMINAL
BLOCKS: GREEN-GROUND,RED LINE, BLUE-
LINE. FROM THERE ON ALL 480V. CIRCUIT WIRES
TO BE RED AND BLUE TO JUNCTION BOXES.

3. WIRE SIZE FROM POWER SUPPLY_TO TERMINAL
BLOCKS SHALL BE #8 AWG-SEE ® .

4. WIRE SIZE FROM TERMINAL BLOCKS TO
JUNCTION BOXES SHALL BE #12 AWG.

600 VOLT TERMINAL BLOCKS

ATTACH WITH (4)10-24 MACHINE

| ssov. /1 5. MOUNT TERMINAL BLOCKS ON %" EXTERIOR SCREWS, FW AND LW COVER TO HAVE %" MIN.
TRANSFORMER GRADE PL YWOOD. / LIP ALL AROUND.
IRANSFORMER 6. FOR 2-WIRE, 480v. SERVICE, OMIT FUSE IN
GROUNDED CONDUCTOR IN LEADS TO TRANSFORMER. G . 2
= O /o) R

TRANSFORMER

DETAIL nTn
(TERMINAL BOX)

RED FRESNEL LENS

LAMP RECEPTACLE
W/SHAKE PROOF SHELL
LAMPS 116W 120V

6000 HR CLEAR SAFETY CHAIN

CAST ALUMINUM

NEOPRENE GASKET HOUS ING

LATCH AND SPRING
ASSEMBLY (TYP.)
1"BOTTOM HUB SQUARE HEAD
SET SCREW
L1} L1}
DETAIL "U

(OBSTRUCTION L IGHT)

NOTES:

1. PLUGS, CONNECTOR BODIES AND FLANGED INLETS AT CORD

TO RING CONNECTION SHALL BE "TWIST LOCK" TYPE, 3-PRONG,
RATED 50 AMPS AT 600V, AND 20 AMPS FOR 120 V. 50 AMP
CONNECTORS SHALL BE 3 WIRE CASE GROUNDED, ARMORED, WITH
CORD GRIP, 20 AMP CONNECTOR SHALL BE 3 WIRE GROUNDING WITH
CORD GRIP, NEMA TYPE L5-20.

2. PROVIDE HANDLE ON 1.5KVA TRANSFORMER FOR PORTABILITY.
(SEE ONE-LINE SCHEMATIC)

3. CIRCUIT BREAKERS SHALL BE ITE #E43B0O30 OR #E43B050,
SQUARE "D" #FAL24030 S/N OR #FAL24050 S/N, OR EQUAL.

4. CONDUIT ENTRIES INTO TERMINAL BOX SHALL BE INTO

THE SIDE OF THE BOX.

5. A MINIMUM OF ONE (1) MAINTENANCE JUMPER CABLE SHALL BE
SUPPLIED FOR EACH PROJECT. SUPPLY ONE (1) PORTABLE TRANS-
FORMER FOR EACH POWER DRIVE UNIT REQUIRED FOR PROJECT.

=t Texas Department of Transportation
I Traffic Operations Division

HIGH MAST
ILLUMINATION
DETAILS

HMID (5) -03
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No warranty of any

.

FREEWAY SIDE

REF.LINE§515°

15°
R.0.W. SIDE

TxDOT assumes no responsibility for the conver-

12-LIGHT SETTING

LUMINAIRE LOCATIONS

governed by the "Texas Engineering Practice Ac

SETTING USED.

is made by TxDOT for any purpose whatsoever. ) C
sion of this standord to other formats or for incorrect results or domaoges resulting from its use

The use of this staondard is
kind

DISCLAIMER:

DATE:
FILE:

NOTE: ATIRCRAFT OBSTRUCTION LIGHT LOCATIONS NOT SHOWN.
THREE ARE REQUIRED LOCATED APPROX.120° APART.
LOCATIONS WILL VARY DEPENDENT ON THE LIGHT

2.375" / |

0.D. Pipe

AREAL [GHT MOUNTING ASSEMBLY
ISTMMETRIC AND ASYMVETRIC)

NOTES: |F ASYMMETRIC FIXTURES ARE USED, THE REFRACTORS SHALL BE
ORIENTED TO PROPERLY ILLUMINATE THE ADJACENT ROADWAYS.
ORIENTION SHALL BE AS SHOWN IN PLANS.

NOTE:MIN. SWAGE LENGTH = 2.06
MAX. SWAGE LENGTH = 2.94

-. 005
.635+.000 DIA. BEFORE SWAGING

-.000
'563+.008 DIA. AFTER SWAGING
. 000

.328 . 505 DIA.
6

. 140 DIA.HOLE

©- UMMM, ¢ © 2

6.0 | | 3.0

12.0 A\

TERMINAL FOR %g "WIRE ROPE
MATERIAL:STAINLESS STEEL, TYPE 303SE OR 304
WITH 115,000 P.S.I. MAX.,ULTIMATE TENSILE STRENGH.

NOTE:MIN. SWAGE LENGTH
MAX.SWAGE LENGTH

.703 7+ 005 pyA BEFOR A
03+ 00% DIA. BEFORE SWAGING

.6257-000 1A AFTER SWAGING
+.008
. 000

.390 .7 008 DIL
. 6

. 140 DIA.HOLE
.Zlgj h 3/4-10UNC THREADS

LI

3.5 J‘ ! 3.5

TERMINAL FOR 3 "WIRE ROPE
MATERIAL:STAINLESS STEEL, TYPE 303SE OR 304
WITH 115,000 P.S.[. MAX.ULTIMATE TENSILE STRENGH.

GENERAL NOTES:

1. AFTER FINAL AIMING HAS BEEN COMPLETED
THE ENGINEER, FIXTURES MUST BE LOCKED

iy

+. 000
563 goaDIA

+.010
-3607: 010014,

.6257* 300D1A.

.4307-31001A.

AND APPROVED BY
IN POSITION. CON-

TRACTOR MUST SUBMIT PROPOSED LOCKING SCHEME WITH THE

FIXTURE SUBMITTAL. (FLOODLIGHTS ONLY).

3/03 Revision

=t Texas Department of Transportation
I Traffic Operations Division

HIGH MAST
ILLUMINATION
DETAILS

HMID (6) -03

A Removed obsolete
diagrams ond

updated drawings.
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approved by the Engineer:
(@) The fixture shall provide a measured minimum intensity of 0.15 horizontal

~L
§¢
58
e A 1. AREA LIGHTING (Bid under Item 614, "High Maost [Ilumination Assemblies™) (1) When mounted in the level position, 50 ft. above the midpoint ond 20 ft outside of
s+ either long side of a rectangular area measuring 340 ft. by 50 ft., the fixture
Ly A. Area lighting shall be symmetric or asymmetric, as shown on the descriptive code. shall pass the following tests:
g+ The number and wattage of the fixtures on each pole shall be as shown on the lighting
ol layouts. The lighting pattern for symmetric fixtures shall be I[ES Type V; for () The fixture shall provide a measured minimum intensity of 0.15 horizontal
z- asymmetric fixtures, it shall be IES Type II, III, or IV. foot-candles at any point on the surface of this area.
t',?, B. All luminaires shall be pre-qualified before installation. A sample of each type of (b) The fixture shall provide a measured moximum to minimum |ight ratio, based on
<§ luminaire to be considered for pre-qualification shall be submitted to TXDOT's Traffic horizontal foot-candles, of less than 25.
36 Operations Division - Traffic Engineering Section (TRF-TE).
e (c) The fixture shall provide an average measured intensity of 0.6 horizontal
8o Traffic Operations Division - TE foot-candles on the surface orea.
& Texas Department of Tronsportation
a.é' 125 Eost 11th Street (2) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
g Austin, TX 78701-2483 either long side of a rectangulor orea measuring 260 ft. by 30 ft., the fixture
%0 shall provide o measured minimum intensity of 0.30 horizontal foot-candles at any
?:'o Sample lumingires are non-returnable. A list of pre-qualified luninaires may be obtained point on the surfoce of this area.
'én'é by contacting TRF-TE. In oddition, luminaires will be sampled ond tested in accordance with
w X [tem 614. Luminagires that inconsistently pass testing or that are inconsistent with c) The Type "B" 400 watt osymmetric fixture shall be I[ES cutoff. The Department will use
2 published photometric informgtion will be removed from the pre-qualified list ot the the measured photometric data of sampled fixtures to run the following tests on a
X discretion of the Engineer. Once a fixture hos been approved, no changes shall be made in computer simulation:
[ ony moterial or monufocturing methods without prior approval of the Department. Unapproved
'0 changes will result in rejection of all fixtures. (1) When mounted in the level position, 50 ft. above the midpoint ond 20 ft outside of
£ either long side of a rectangular area measuring 260 ft. by 65 ft., the fixture
- C. Symmetric and Asymmetric fixtures shall meet the following requirements unless otherwise shal |l pass the following tests:
o
8
< 1. Luminaire Construction foot-candles at any point on the surface of this area.
[
>
S a) The lumingire housing shall be formed, cast or drown from low copper aluminum and (b) The fixture shall provide a measured maximum to minimum |ight ratio, based on
shal | be free of cracks and excessive porosity. Formed aluminum shall have a minimum horizontal foot-candles, of less than 25.
thickness of 0.090, and shall have all seams welded. The minimum thickness of cast
parts shall be as approved by the Engineer. Nuts, screws, and washers shall be made (c) The fixture shall provide an average measured intensity of 0.6 horizontal
of Type 316 stainless steel. The housing shall be marked with minimum 2" letters to foot-candles on the surface area.
indicate the photometric type as being either A, B, C, or S as specified. Morking
shal | be permanent and shall be by stencil or stick on labels similar to “wattage" (2) When mounted in the level position, 50 ft. above the midpoint and 20 ft outside of
label on cobra heads. Wattage Iabel will not be required on high mast fixtures. The either long side of a rectangular areg measuring 200 ft. by 40 ft., the fixture
fixture housing shall be constructed separate from the fixture reflector. shall provide a measured minimum intensity of 0.30 horizontal foot-candles at any

point on the surface of this area.

sion of this standord to other formats or for incorrect results or domaoges resulting from its use

kind is made by TxDOT for any purpose whatsoever.

The use of this staondard is

b) Fixtures shall be natural aluminum in color or shall be painted gray.
L d) The Type "C" 400 watt osymmetric fixture shall be [ES cutoff. The Department will use
c) The slipfitter shall securely attach the lumingire to the tenon on the ring assembly the measured photometric data of sampled fixtures to run the following tests on a
! with a minimum of 2 bolts and clamp. A positive means of vertical adjustment shall be computer simulation:
provided.
. (1) When mounted in the level position, 50 ft. above the midpoint and 20 ft. outside of
x d) For optical assemblies with lenses, reflectors shall be polished aluminum with Alzok either long side of a rectangulor orea measuring 220 ft. by 80 ft., the fixture
= or equal coating and shall not be painted. The optic assembly shall be sealed. The shal | pass the following tests:
= lens shall be tempered glass or prismatic glass, either flat or sag. The optic assembly
3 shall be provided with a resilient seamless or sonically welded silicone rubber gasket, (@) The fixture shall provide a measured minimum intensity of 0.15 horizontal
= and constructed so that a positive seal against weather and other contaminants will be foot-candles at any point on the surface of this area.
mointagined. The lgtches shall be stainless steel, spring loaded, and hand operated (2
latches minimum, 3 attachment points),and shall provide a positive means of maintaining (b) The fixture shall provide a measured maximum to minimum |ight ratio, based on
closure of the Iumingire. horizontal foot-condles, of less than 25.
e) For optical assemblies without lenses, optical assembly shall consist of an open (c) The fixture shall provide an average measured intensity of 0.6 horizontal
ventilated borosilicate glass reflector. The reflecting prisms shall be protected from foot-candles on the surface area.
dirt depreciation by a spun on hermetically sealed aluminum cover. There shall be no
glass lens/refractor on this optical assembly. (2) When mounted in the level position, 50 ft+. above the midpoint aond 20 ft. outside of
either long side of a rectangulor orea measuring 160 ft. by 50 ft., the fixture
f) Asymmetric fixtures shall have field rotatable optics with accurate degree of rotation shal | provide o measured minimum intensity of 0.30 horizontal foot-condles at ony
morkings. Reflector shall have "house side" and “"street side" markings. point on the surfoce of this area.
q) The socket shell shall be nickel plated and shall be rigidly attached to a high grode e) The Type “S" 400 watt Symmetric fixture shall be [ES cutoff. The Department will use
porcelain mogul base, which shall extend ond enclose the metal shell. A locking means the measured photometric data of sampled fixtures to run the following tests on a
shal | be incorporated in the shell of the socket to positively resist the removal of computer simulagtion:
the lamp. This locking means shall be a spring looded center tip. Lomp socket shall
be non-adjustoble ond shall be riveted, welded, or otherwise permonently installed. (1) When mounted in the level position at 50 foot mounting height, the fixture shall
Lamps shall be held securely in the proper position with o lamp support. provide the minimum light levels as shown below:
h) The terminal block shall use nickel plated brass connectors. (@) 0.15 horizontal foot-candles within a 130 foot radius.
i) Fixture weight including ballast shall not exceed 80 pounds, and effective projected (b) 0.30 horizontal foot-candles within o 100 foot radius.
area (EPA) shall not exceed 2.62 square feet. . L . S Texas Depariment of Transporiation
. . . . (c) 0.50 horizontal foot-candles within a 60 foot radius. I Traffic Operations Division
j) The Contractor may be responsible for fixture testing costs. See TXDOT's "Monual of
Testing Procedures, " Chapter 11 - “Traffic Systems ond [Ilumination," TEX-1110-T - 3. Ballasts
"Sampling Lighting Assemblies," at http://monuals.dot.state. tx.us/dynaweb/. H I GH MAST
a) All ballasts shall be isolated-winding lag-type magnetic regulators designed to operate
2. Photometrics 400 watt high pressure sodium Iamps rated 480 volts. Ballasts shall be caopable of
starting lamps at an ambient temperature of -20 degrees F. Ballast wiring shall include ILLUM I NAT ION
a) The Contractor shall submit a computer generated light level array of the area to be a grounding terminal bonded to metal housing. Ballasts shall be fused with a 5 amp DE TA I LS
lighted by high mast poles. All computer generated arrays shall have 400 watt fixtures time-delay fuse in an insulated fuse holder. Fuse holders shall be internal to the
derated to 40,000 Iumens per |amp. housing. Ballast wiring to the terminal board shall be through a quick-disconnect plug.
Windings shall be made from copper wire. /03 Revision -
b) The Type “A" 400 watt asymmetric fixture shall be IES cutoff. The Department will use 3/03 Revisio HMID (7) 03
the measured photometric data of sampled fixtures to run the following tests on a b) When the circuit voltage indicated on the plans is applied, the ballast input wattage A Revised Area
computer simulation: during fluctuations of the test voltage of +10% and -10% shall not exceed 552 watts for Lighting ©Tx00T January 1986 one x00r[oks Tx0o1 [ows 1xoor  [eks Txoor
a 400 watt HPS lamp. Requirements 9-9] REVISIONS CONT | SECT 408 HIGHWAY
- ey 637735 001 us 377
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36 KSI.
B. Where stainless steel bands are called for on the HMID sheets, stainless steel hose clamps may
be provided. Stainless steel bands and stainless steel hose clamps shall be provided with B. Cover assemblies, fittings ond miscel laneous parts shall be as outlined on the plans.
stainless steel clips or stainless steel screws.

"o
283
924
58%
re§ ¢) During fluctuation of the Iine voltage of +10% or -10%, the lomp wattage fluctuation 3. Hubble pin and sleeve connectors UL listed, catalog numbers HBL330C7TW and HBL 330PT7W. & 30A_ High Maost
gH& shall not exceed a total of 204, Ballast shall maintain lamp wattage between 280 and disconnect
Lo 475 watts for a 400 watt HPS lamp. 4, The male connector for use with the Type W maintenance jumper shall be a pin and sleeve
gh—_g connector of one of the above types. The Contractor shall attach o 50 omp twist lock \I/
ot d) The power factor of any ballast when tested at the circuit voltage indicated in the receptacle to the opposite end of the maintenance jumper to match the flange mounted cadmium sulfide cell
z-3 plons shall not be less than 90% ot any point in Iife. Ballast foctor shall be between plug on the ring and the portable transformer.
Rty .95 ond 1.0. _ - — —| <
t“.?,.,, 5. The Contractor shall make a brochure submittal on the cord connectors. Or;ﬁoiggzltlzarzgée e N
<§8. e) The electronic starting aid shall provide a starting pulse with an amplitude of to 4 total) 7 \
88 2500 volts minimum, 4000 volts maximum. The pulse width shall be a minimum of 0.8 E. When shown on the plans, spill light shall be restricted to less than 0.15 horizontal 120 v / \ \ | 480V from
T i3 microseconds at 2250 volts. The pulse shall occur when the open-circuit voltage is footcandles. obstruction | contact \ service
Sov equal to or greater than 90 percent of pedgk open-circuit voltage. Pulse repetition light High Mast \ — 1 energized
& €o rate shall be a minimum of one per cycle and pulse current shall be a minimum of 0.18 F. The Contractor shall provide shop drowings for high mast illumingtion assemblies in accordance (3 total) Fixtures N 5_ coil / at 35
mé’a"—’ omperes. Electronic storting aids shall be replaceable without the use of tools. The with this [tem ond [tem 441. An Engineer licensed in the State of Texas shall seal the (up 10 3 N 4 7 foot-condles
£53 starting aid shall discontinue to pulse when the lamp storts. Starter shall sense an shop drawings. @) per photocel ) ~ - _ -
500 inoperative or missing HPS laomp and outomatically shut down lumingire to protect ballast ~ - -
got ofter 10 minutes. 3. TESTING / \L\
985 Y
ﬁgg f) Ballasts shall permanently and cleorly indicate the following: lomp type, catalog A. Fixtures, lomps and ballasts will be sompled and tested in accordance with the Deportment Lightning
2.9 number, voltoge rating, connection diagram, ond monufocturer. Copacitors in all "Monual of Testing Procedures" except as noted in these specifications. arrestor
x5E luminaires shall be non-PCB type.
a1 B. Ballasts and fixtures will be tested using o reference lamp.
038 4. Lamps
£E5. C. The Department will bear the cost of all testing of equipment that complies with the
~5° a) All laomps shall be new and of recent monufacture. specification requirements. However, the source of supply of fixtures and ballasts must be
24,9 approved as required in Article 6.1 of the Standard Specifications. Such approval will be _ . .
088 b) Lamps shall be high pressure sodium and shall meet ANSI C78 requirements. Lamps shall contingent on the supplier agreeing to bear the cost of testing any equipment that fails to One foot gg?dxeﬁhgzzcgéé,rgzzrﬁ zrl'lg:ghi‘::; fixtures
Ee‘d be the type that extinguish at the end of usable lamp life and remain extinguished comply with the specification requirements listed in this specification. circult of 35 foot-candles. Fixtures
3% without cycling. 400 watt lamps shall contain less than 4.0 mg of mercury. Lamps shall come on when sun goes down ot '] foot-candle
=6 be lead free and shall pass the Federal Toxic Characteristic Leachate Procedure (TCLP). D. All other equipment will be tested in occordance with Item 614 of the Standord Specifications )
“’856 Lomp shall be Osram-Sylvania LU400/Eco Plus. No alternatives will be approved. ond Materials ond Test Division Test Standards.
i
Pee c) 400 watt high pressure sodium lomps shall have average initial lumens of 50000 and E. After High Mast Assembly has been completely assembled, the Engineer moy require Contractor .
§SE average rated |ife of 24000 hours. to fully lower and raise each high mast ring one time to demonstrate proper operation of the One Foot-candle Photocel |l Schematic
Q0 lower ing mechanism, or may require the ring to be lowered for ring or fixture inspection. I[f . . . .
*u';ﬁg & 2. GENERAL any malfunction occurs, the problem shall be corrected at the Contractor’s expense and the LéS?:Ain ';\'r,:g wrﬁn .°bs.+rlic+| |Ior‘1j I_|qh+|s tire_ n:s-ra:’le.d
.‘25’?5 lowering test will be repeated. an photoce is installed in electrical service.
Lon A. All material shall be in accordance with the applicable sections of the NEC. All conduit and
9 conductors shall be in accordance with the materials and construction methods requirements 4. MOUNTING RING AND SUPPORT ASSEMBLY
585 of Items 618 and 620. Heat shrink tubing for use with cable grips and cable splicing shall
A meet the requirements of [tem 620. A. Ring ond support assembly shall be fabricated from steel haoving o minimum yield strength of
:UC
@CO
£

E C. All hardware shall be hot-dipped galvanized per ASTM A153 or shall be stainless steel, unless

= C. Obstruction Lights noted otherwise on the plans.

<t

g |

a 1. When obstruction lights are required by layout sheets, summary sheets or general notes, 5. WINCH

a the entire high mast assembly shall be controlled by an FAA approved photocell mounted
inside the service enclosure. Ring mounted luminaires shall be controlled by up to 4 A. Housing shall be high tensile strength die-cast silicon aluminum. Cable drum shall be
additional ring mounted photocells, with each photocell controlling up to 3 fixtures. fabricated from seamless steel tubing with stamped steel flanges and shal |l be hot-dipped
Photocel Is shall meet the following requirements: galvanized. Drum shall have o minimum diameter of 4.5 inches. Drum shall be keyed to drum

shaft. Drum and flanges shall be sized so that, when the fixture mounting ring is in the

a) All photocells shall consist of a photoelectric cell, an internal lightning arrestor, raised position, the cable including one full layer will fill the drum to no more than

and o relay or bimetallic switch mounted inside a weather proof enclosure with staondord
3-prong twist lock photocell plug and receptacle. The enclosure shall be mode of
poly-acrylic with clear acrylic window. Enclosure chassis shall be molded thermosetting
plastic. The photocell shall have on arrestor rated 2.0kV sparkover with 5000 amps

fol low-through. Relay or switch shall be time delay type with normally closed contacts.
Photocel | shall be rated a minimum of 1800 VA,

two-thirds of full capacity. Drum shaft shall be ground from stainless steel and mounted on
lubricated bronze bearings with seals. Wormgear shall be made of nickel-bronze and worm shaft
shal | be high-strength stress-proofed steel, ground ond polished and supported by tapered
roller bearings.

B. Gear ratio shall be 36:1 with safe hoisting copacity of not less than 4000 pounds.

b) Service enclosure mounted photocell (FAA photocell) shall turn on at light levels below C. Winch shall incorporate adjustable outomatic brake to assure positive load suspension. Brake
35 foot-candles and off at levels above 58 foot-candles, in accordance with FAA shall be multiple disc with friction plates running in oil bath and one-direction clutch
requirements. This photocell shall be rated for operation at 240 volts. A permanent which operates only when load is suspended or lowered. Winch shall not have throw-out clutch.
placord shall be installed on the inside of the service enclosure door to indicate that
an FAA approved photocell is required. D. Any winch thot is operaoted without oil shall be considered domoged ond shall be replace by
the contractor at the contractor’s expense.
c) High mast assembly ring mounted photocells (one foot-candle photocells) shall turn on
at light levels below 1.0 (plus or minus 0.5) foot-candle, and shall turn off at 2 A 6. WIRE ROPE AND TERMINALS
foot-candles higher than this level. These photocells shall be rated for operation at
480 volts. Photocells shall be mounted upright on the terminal box or on various A. 5/16 ond 3/8 wire rope shall be 19x7 Rotation Resistant INRC stainless steel. 19x7 rotation
junction boxes around the ring as approved by the Engineer. Conduit entries shall not resistant wire rope shall meet the construction requirements of Fed. Spec. RR-W-410D, Type IV, s Texas Depariment of Transporiation
be made into the top of the terminal box or junction boxes. The Contractor shall submit class 2, modified for stainless steel with a nominal breaking strength of 11,100 Ibs. All I Troffic Operations Division
mounting details to the Engineer for approval. wire rope shall be pre-formed oand factory lubricated. Wire rope shall meet the requirements
of the applicable specification except where modified by this specification. Quality Assurance
2. When obstruction lights are not required, eliminate the 3 obstruction light fixtures, 3 testing shall be the responsibility of the manufocturer ond shall meet recognized wire rope H I GH MAST
mounting posts, 480/120 volt tronsformer, 120 volt wiring, ond 3 mounting post support industry standards. No special tensile or torsion testing will be required. Mill Test Reports
connections shown on detail “E", sheet 1. shall be furnished. ILLUM I NAT ION
D. The male cord connector on the lower end of the Type W cord running up the pole, the female B. Winch cable shall be of sufficient length to leave o minimum of one full layer of cable on DE TA I LS
cord connector for the Type W cord running to the circuit breaker enclosure and the male the drum when the fixture mounting ring is in the full down position. 3/03 Revision
connector on the maintenance jumper shall meet the following or approved equal specifications:
C. Wire rope terminals shall be stainless steel, solid stud type as shown on Sheet 7. All A Revised General HMID (8) _03
1. Arrow Hort pin and sleeve watertight connectors UL |isted, catalog numbers AH330CTW and terminals shall be drilled for cotter pin. Material to be 303 SE or 304 stainless steel with requirements;
AH330P6W. a maximum tensile strength of 115,000 p.s.i. Mill Test Reports shall be furnished. add diagram
©T><DOT January 1986 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
2. Bryont watertight pin and sleeve connectors UL |isted, catalog numbers 330C6W and A Revised 4-89 REVISIONS CoNT |sECT JoB HIGHWAY
e 330P6H. Wire Rope PN 637735 001 us 377
ey ond Terminals 3_33 pIsT COUNTY SHEET NO.
ac 23 BROWN 19

T6H




DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

"o
283
924
58% A
288 D. All terminals shall be proof-tested by the manufacturer to 40% of rated strength of the wire 10, CONSTRUCTION METHODS
S+ rope. Each terminal shall be identified by manufacturer’'s logo permanently incised on
Lo terminal. Manufacturer shall furnish certification of tests. Contractor shall also furnish A. Fabrication
gt one sample of each size of terminal with 5 ft. of wire rope for lood tests by the State.
ot Samples tested must withstond test load not less than 100% of rated breaking strength of 1. Fobrication ond welding shall be in accordance with Item 441, “"Steel Structures”.
z=-3 wire rope. If sample fails test, all terminals of some size will be rejected.
el 2. All holes supporting pulley shafts shall be drilled {not punched) prior to galvanizing.
ton E. Wire rope shall be delivered from the manufacturer on a reel.
< §g; 3. All component parts shall be galvanized where galvanizing is applicable, after fabrication.
o 7. SPRINGS
—v3 4. Galvonizing on all parts which have become scratched, chipped or otherwise daomaged shall be
Sov A. Provide three steel springs os shown on plans. thoroughly cleaned and the cleaned area painted with two coats of zinc dust-zinc oxide
&€ ° paint conforming to the requirements of repair compounds meeting Federal Specification
m§:3 B. Springs shall have an uncompressed length of approximately 8 inches and shall compress 3 TT-P-641 b.
£535 inches under 700-pound load.
500 5. Mounting rings and ring support assemblies shall be fabricated with the use of jigs that
g:f: C. Springs shall contain approximately 19 total coils with ID of 0.875 and OD of 1.375 inches. have been inspected and approved by Material ond Test Division personnel prior to their
299 Ends shall be closed and ground. Springs shall be zinc-plated. usage.
w X
Sh:é D. Springs shall be made from 1/4" diometer oil-tempered MB Steel treated for overstress. 6. The fabricator shall submit his proposed welding procedures in accordance with Item 441,
x5E Springs shall not develop permanent set from 3-inch compression. "Steel Structures"
- >
88 8. ELECTRICAL POWER CABLE B. Installing Wire Rope
c+

i
:;E o A. Power cable shall be No. 8 AWG three-conductor round Type W, rated 90 degrees C, 600 volt or 1. Extreme care shall be used to prevent wire rope from kinking, nicking, or from sustaining
24,9 2000 volt. Each conductor shall be tinned copper and shall consist of 133 stronds. Insulation other damage during installation. Rope shall not be installed by pulling from flat coil,
b 88 shal | be ethylene propylene rubber. Jacket shall be chlorosul fonated polyethylene (CSPE), with but shall be carefully unrolled its full length or placed on a horizontal axis and unreeled
cey glass fiber or nylon reinforcing mesh between two layers of CSPE. Nominal diameter shall be according to wire rope industry stondards
3% 0.91", Filler shall be rubber compound or other approved non-hygroscopic compound. Jocket
=6 shal | be Hypalon Power Flex 90, with no substitutions allowed. 2. For right lay rope, the rope shall be attoched to the drum on the end opposite the winch
w6% gear train, and wound on drum so that the free end of the rope comes off the backside of
= ° the drum during normal operation of the winch. Rope must be unreeled careful ly as stated
2432 9. POWER DRIVE ASSEMBLY (ONE ONLY THIS CONTRACT UNLESS OTHERWISE SHOWN ELSEWHERE ON THE PLANS) above. Care must be taken to insure that all layers lay full and tight on drum.
Q-0
§35 A. Drive Motor 3. Installation of all wire rope shall be accomplished only under direct supervision of the
G:fg Engineer or his authorized representative. Contractor shall not remove wire rope from
oxn 1. Drive motor shall be 1-1/4" heavy-duty reversible portable electric drill modified as shown manufacturer’s reel until authorized by the Engineer. Installation of wire rope on winch
Lon on plans. shall be in accordance with the above and accepted industry practice. Installation of the
. 9E three hoist cables shall be made from the top end of the pole and as directed by the
685 2. Shall have a minimum of & radial ball bearings, one thrust bearing, and one needle bearing. Engineer or his representative.
O VY-
gt,z 3. Shall have No. 3 Morse Taper socket. C. Installing Wire Rope Clips
@CO
£ia 4. Shall be designed for 115 volt 60 Hertz single phase operation 250 RPM at no load. 1. Turn bock approx. 2° 3" of rope, measured from the top of thimble. Apply seizing to pigtail

end of wire rope prior to cutting to length. See detail "K", Sheet 3. Apply first clip

E 5. Shall be designed for continuous rated duty of 160 RPM and 15 amperes at 115 volts with approx. 3" from the dead end of the wire rope with U-bolt over dead end aond live end in
= delivery of 33-pound-feet of torque. Drill motor to be operated only at low speed range. clip saddle. Tighten nuts evenly to 30 pound-feet of torque, or as recommended by

= (i.e. 150 to 160 RPM) manufacturer

Q

w

= 6. Shall develop 240 pound-feet of torque at stalled rotor condition. 2. Install second clip as near loop as possible, take out slack and torque nuts evenly to 30

pound-feet or as recommended by monufacturer.
B. Torque Limiter Coupling
3. After final erection and assembly of the pole ond high mast assembly, retighten nuts to
1. Torque Iimiter coupling shall consist of standard torque Iimiter with Type A sprocket required torque.

center member coupled 10 a Type B sprocket by an ASA double strand roller chain. Type A

sprocket shall be chrome-plated.

2. Coupling shall have torque capacity minimum of 15 pound-feet and o moximum of 55
pound- feet.

Installing Light Ring and Luminaires

1. Prior to mounting Iuminaires to the light ring, Controctor shall ensure the ring is level.
Luningires shall be mounted level on the light ring. Luminaires shall be oriented as shown

on plans.
3. Limiter section of coupling shall consist of integral hub and pressure plate, two friction
focings, sintered iron bushing, pilot plate, disk spring, lock washer ond hex adjustment
nut. All major components except spring and friction focings shall be cadmium-plated with
dichromate treatment.

4. Type A center sprocket shall have ground face (63 micro-inch) ond shall be run-in for 4
minutes at opproximately 60 RPM ot a torque setting 70% to 80% of spring rating. Contractor
shal | provide written certification that run-in has been occompl ished.

5. The torque limiter coupling shall, after run-in, be set to a torque Iimit of 35 pound-feet
or as directed by the Engineer. The proper setting of the coupling shall be demonstrated to

the Engineer. ;
. . Texas Department of Transportation
C. Universal Joints y 4 Traffic Operations Division

HIGH MAST
ILLUMINATION
DETAILS

HMID (9) -03

1. Shall be slip-type with 4-inch barrel. A grease fitting shall be so located in the spider
that all caps ond needle bearings may be adequately serviced. The assembly shall be
disassembled ond zinc-plated, then reassembled and properly lubricated.

2. Shall have a minimum torque rating of 1270 inch-pounds at 200 RPM.

3. Shall have set screw and keyed coupling as shown on plans.

3/03 Revision

Revised
Construction ©T><DOT January 1986 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
Methods. 10-93 REVISIONS CONT |SECT JOB HIGHWAY
“ o 10-95 6377 |35 001 us 377
e 4-6
== 3-03 DIST COUNTY SHEET NO.
<=
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(Slab & Base) ! | !

No warrant
ty for the conver-

ibil

.

Control ler
Cabinet

Cabinet Ground Bus 1/2-13 UNC 18/2"
/ S.S. INSERT — 9" —|
4x) 4
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Yo- 13 NC Mounting '7_-* +
Bolts (4 Typical) ~X 44"

TxDOT assumes no respons

incorrect results or damages resulting from its use
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(4 Typical) /

E

108" —_— e — . — . —
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governed by the "Texas Engineering Practice Ac

56.5" 3 ~——siab

~——— 1%4" Minimum PVC To Electrical Service ?
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|
|
| 1" To Telephone Service/ [ Copper-Clad Steel Ground Rod
|
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|
|

%" x 8 min. e 28/," Min.—|

3" Conduits

SIDE VIEW To Signal Poles CABINET BASE
(Slab & Base)

s made by TxDOT for any purpose whatsoever.

sion of this standord to other formats or for

The use of this staondard is

kind

Wire Mesh
(See Note 12)

DISCLAIMER:

Grade

TRAFFIC SIGNAL CONTROLLER BASE: 10. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable

UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required and must be terminated to the cabinet ground bus.

1. Provide a traffic signal controller base (cabinet base) manufactured of polymer concrete material consisting
of calcareous and siliceous stone; glass fibers and thermoset polyester resin. The polymer concrete
cabinet base must be reinforced on the inside of the cabinet base with fiberglass matting. Provide one of

the following bases: Armorcast Part # A6001848X24, Quazite Model ® PG3048Z709, or other as approved by 1. Install o PVC sleeve to prevent the ground rod from direct embedment in the slab.
TxDOT Troffic Operation Division. 12, Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement. Provide joints and splices in the mesh with a
2. The polymer concrete material must have o minimum compressive strength of 10,300 pounds per square inch minimum 6-inch overlop. Center the mesh between top and bottom ond provide @ minimum 3 inch cover on
(psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi. the edges.
3. The polymer concrete cabinet base must conform to the dimensions shown and must accommodate a standard 13. Provide Class B concrete minimum for the slab in accordance with Item 421. Construct the slab in accordance
TxDOT basemount cabinet. with [tem 531.
4. Supply the cabinet base with four '2"-13 UNC stainless steel inserts for attachment of the cabinet to the
base. Inserts must withstond o minimum torque of 50 ft-1b ond o minimum straight pull out strength of CONDUITS:
750 Ibs. 14, Stub up ond run 3-inch conduits through the siab to the various traffic signal poles and ground boxes as shown on g
5. Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top the layouts. Install the number of conduits as shown on layouts plus two additional 3 inch conduits for future Texas Depariment of Transporiation
edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x % x ¥ inch steel channel with use. Terminate the conduits with a bushing between 2 and 4-inches above the slab. I Traffic Operations Division
eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps 15, Extend conduits for future use ot least 18-inches from the edge of the slab, terminote underground with o
to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using coupling, and caop ond seal so that the seal can be removed without damaging the coupling. This must also apply to
Y2"-13 UNC stainless steel screws and inserts. unused telephone conduit.
6. The cabinet base, when secured to the concrete slab with controller cobinet attoched, must withstand a 16. Stub up two separate conduits through the slab from the electrical and telephone services. Run the conduit for the TRAF F I C S I GNAL
minimum wind load of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without cousing electrical feed directly to the electrical service enclosure. Run the conduit for the telephone line directly to the
the base or cabinet to come out of their anchored position or couse any permonent deformation, The telephone service, usually located on the some pole as the electrical service. Telephone must not under ony circumstance CONTROLL ER CAB I NE T
manufacturer must supply certification by an indepgnden'r testing laboratory or sealed by a Texas Licensed share a conduit with any other function.
Professionol Engineer. Provide the cabinet bose with haraware for ottachment to o concrete slob. 17. Terminate electric ond telephone conduits above the slob with o coupling. After the base is installed, extend the conduits above the BASE AND PAD

7. The traffic signal base must be permanent!y marked either by impress or by permanent ink with the

? top of the base and secure to the base using o steel one-hole strap or similar suitable substitute.
manufacturer’s mode! number and name or |0go.

CONTROLLER CABINET:

8. Seal the base to the concrete with a silicone caulk bead and fastened to the slab per 18. Anchor the controller cabinet to the base using four stainless steel 1/2-13 NC bolts. TS - CF - 04
monufacturer’s instructions.
CONCRETE SLAB: 19. The silicone caulk bead specified in [tem 680.3.B must be RTV 133.
9. Troffic signal controller pad must be o portiand cement concrete slab poured in ploce, must PAYMENT: ©TxpOT_October 2000 ows 1001 Jes oot [ow mioor [exa meoor
conform to the dimensions shown, and must be level. YME'_‘ * . 12-04 REVISIONS CONT [SECT JoB HIGHWAY
20. Bid TS-CF as subsidiary to [tem 680. 6377| 35 001 us 377
EL_IIJ DIST COUNTY SHEET NO.
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"o H
258 FOUNDATION DESIGN TABLE NOTES ) FOUNDATION SUMMARY TABLE [©)
62, REINFORCING EMBEDDED DR@LEE@SH&ST ANCHOR BOLT DESIGN FOUNDATION @ énchgr-rt_)ol'r desngr; develops zhe @
wor STEEL LENGTH-ft 1 DESIGN oundation capacity given under AVG.
= Sx FDN |DRILLED HON i : NO. DRILLED SHAFT LENGTH
»oE TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR [ [ [ BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION | N | FDN (FEET)
£ES DIA | VERT SPIRAL blows/ft BOLT | (kat)| CIR |ANCHOR MOMENT[SHEAR . . IDENTIFICATION TYPE| Ea
G « BARS & PITCH 10 15 40 DIA ! pia |TYPE K-ft |Kips @Foundo‘rlon Design Loads are the /ft. 24-A | 30-A | 36-A| 36-B | 42-A
) al lowable moments and shears at
522 Pedestal pole, pedestal mounted the base of the structure
Por 24-A 24" |4-#5 [#2 ot 127 5.7 5.3 4.5 Ya 36 12 % 10 1 | eestrol e
z-2 30-A 30" |8- #9 [#3 at 6" | 11.3 10.3 8.0 1Y, 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) ® Foundations may be |?$+ed_sc_er.|)0r91ely
:_'Zée N " " " Mast arm assembly. (see Selection Table) g; ?gggﬁ?gnogﬁgrﬁ;gg. 8ugrl1r-rr1;1-?gsl zre
Gay 36-A 36 10- #9|#3 at 6 13.2 12.0 9.4 1 % 55 19 2 131 5 |30’ strain pole with or without luminaire. for the Controctor's information only.
ogg Mast arm assembly. (see Selection Table) @
ow " " H . h H H
e - u - " . 13. 10.4 55 21 Strain _pole taller than 30’ & strain Field Penetrometer readings at a depth
1588 36-B 36 12- #9|#3 ot 6 15.2 3.6 ° 2 2 190 T pole with mast arm of approximately 3 to 5 feet may be
o " d to adjust shaft lengths.
nE.C‘d 42-A 42" [14- #9[#3 ot 6"| 17.4 15.6 11.9 2 V" 55 23" 2 271 9 |Mast arm assembly. (see Selection Table) used o adju eng
uéi’-’ ® If rock is encountered, the Drilled
£53 Shaft shall extend a minimum of two
sea diameters into solid rock.
QoL
C
=55 . . Decimal lengths in Design Table are
O I
""-5 penetrometer values. Round to nearest
‘é‘_-g FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summory Table.
22 _ |MAX SINGLE ARM LENGTH 32 48’
gﬁe Za 24’ x 24’ c ANCHOR BOLT & TEMPLATE SIZES
vl
"By i 28 X 28 o %%'f ®BoLT| TOP |BOTTOM | BOLT R2 R
g2 = | MAXIMUM DOUBLE ARM 32" x 28’ 32° x 32 e IN. LENGTH | THREAD | THREAD | CIRCLE
358 o LENGTH COMBINATIONS 36° X 36 r B 1’ -6" 3" — 12%"| 1" | 5%"
a;éuc-’ g; 40 X 36° EL, 1 |/2.. 34" 6" 4" 17" 10" 7n
825 44" X 28’ 44° X 36’ z 1 %" [ 3 -10"] 71" 4" 19" IR
2085 > |MAX SINGLE ARM LENGTH 36" 44° @ 2" 4 -3" 8" 5" 21" 12" | 82"
L " ‘ " " " " " "
59 éo 24' X 24" = 2 s 4'-9 9 5 Y5 23 13 Ya 9 /s
L B ] L
g0 an 28" X 28 o @ Min dimensions given,
2R3 — Y| MAXIMUM DOUBLE ARM 32 X 24 32° X 32° longer bolts are acceptable.
a-g oo LENGTH COMBINATIONS n n
ms-g 3z 36° X 36 Use average N value over
I o= 40° x24° 40' X 36' the top third of the TOTAL DRILLED SHAFT LENGTHS
gL o - - embedded shaft.
s oc 44° x 36 Ignore the top 1’ of soil. .
o Conduit
0
8% | EXAMPLE: o ] . Steel Templgte ,n‘,n s GENERAL NOTES:
025 -For 80mph design wind speed, foundation o . o with holes /" greater TR Design conforms to 1994 AASHTO Standard
£o 30-A con support up fo @ 32° arm wifh .. than bolt diameter Specifications for Structural Supports for
another arm up to 28 kgmlrzgé:?onol) Highway Sign§,*Lurpinqir§s_ond Irzoff_irc
E 2. For 100mph design wind speed, foundation e o spiral Signals and interim revisions ereto.
= 36-A can support a single 36' mast arm. Bond anchor bolts to™ | [ Reinforcing steel shall conform to Item 440,
= Vow . rebor coge, two "Reinforcing Steel"
g é4_ 1‘hlk- H;I-I-n | locotions using #3 Vertical :
v ircular ee —1 Sway Cable Anchor bolts to be bor or #6 copper Bars e
e Top Template H H g approximately oriented jumper. Mechanical Concrete shall be Class "C",
o eavy Hex - +hat two bolt in connectors shall be UL Bolt Circle
o Nut (Typ) £ SO0 thar Two Dolts are | 7 Diameter Threads for anchor bolts and nuts shall be
Eik 2 Flat Washers S ;?”5'?” g"Om the Span ;Ag;ggng: concrete | rolled or cut threads of 8UN series up to 2"
=lc r Anchor Bolt - 're loads. : in diameter or UNC series for all sizes. Bolts
= per Anehe © TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
~ .g ..I ++°rl,/2 ..kofh . . Galvanized nuts shall be tapped after galvanizing.
olt shank sha . R
L o Anchor bolts that are larger than 1" in diameter
£c» ] 5 TYPICAL STRAIN POLE = gggéﬁgieobove 6 shal |l conform to "alloy steel” or "medium-strength
=1 oo mild steel" per Item 449, "Anchor Bolts". Anchor
E?) ASSEMBLY E/ .‘_'-g bolts that are 1" in diameter or less shall conform
et c ° s : 9 to ASTM A36. Galvanize a minimum of the top end
g BU . - ~ 3 = - LJ 56',;‘;%?; Steel wl-'n:J thread length plus 6" for all anchor bolts unless
2 2 $o c Type 1 [ M L ] a (Temporary) %o otherwise noted. Exposed washers and exposed nuts
= =4 . e shal |l be galvanized. All galvanizing shall be in
L® TEL ~—Type 2 Fixeq Ar . 119" accordance with Item 445, "Galvanizing".
f:’ v ﬁl— o ¥ o ‘ m Len th Conduit (See_Lcyou+ I 5‘
g 8y R=d—| 3 . Sheets for diameter. " Templates and embedded nuts need not be galvanized.
< o |2 Thickness = Orient gs directed by \ Lubricate and tighten anchor bolts when erecting the
N ds4 (inch) min. ILSN the Engineer. 1 or 2 structure in accordance with Item 449, "Anchor Bolts".
o Supporting . required) . '
o q c
2 ¥ Arm kgmlr(]gé:?onol ) f 2z [—Anchor &
i -
. Bolt ou
1 Y5" Min ) I C|~
2 Sides i %,. Vertical Bars (See fgjr"CLI”C"’ 2 sr
Circular Steel Bottom Template (Typ) O Design Table for size ee [} ment
(Omi+ bottom template i L & number). Template ‘EE I Texas %ﬁ- Operarg;s Eﬁg%:mﬂoﬂm
for FDN 24-A) Cl>
HOOKED ANCHOR NUT ANCHOR _g‘ _ (‘/_ng
(TYPE 1) (TYPE 2) € 2 25 TRAFFIC SIGNAL
3 Spiral, 3 flat turns a o
@ = top & 1 flat turn oo
Y ANCHOR BOLT ASSEMBLY . bottom. (See Desigr_] ] 83 POLE FOUNDAT ION
- 5§ Table for size & pitch) o~
3 a b
+H
© in Drilled _|o TS'FD'IZ
ll
el 0
P . o Vertical bars may rest Shaft Dia !
Eu OI:IenT cncr_mr bolts nghogoncl - on bottom of dl"i Iled hole . ©T><DOT August 1995 DNz MS ‘CK: Jsy ‘DW: MAO/MMF ‘EK:JSV/TEE
e with the fixed arm direction to if material is firm enough ELEVATION 9
S ensure that two bolts are in TYPICAL MAST ARM . to do so when —_— 5% REVISIONS CONT | sECT 408 HIGHWAY
tension under dead load. concrete is placed. N 6377/35| 001 us 377
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DocuSign Envelope ID: 3D8B431C-C954-4CBA-A977-1D0BCG638EB2B

MATERIALS

9'-6"£1" (10’ Nominal Arm Length) ASTM A27 Gr.65-35 or A148 Gr.80-50,

Pole or Arm Simplex | 576 Gr.1021 (3), or A36 (Arm only)

7'-6"t1" (8" Nominal Arm Length)

ASTM A53 Gr.B, A501, A1008

HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 @)

0° (+2°,-0°)
\ Arm Pipes

<§?°(+2°,-0°)

!
— I w‘hﬂﬂ;ifiﬁgﬁi

Arm Strut Plates@) |ASTM A36, A572 Gr.50 @), or A588

No warranty of any

Strut R % "x 2" Min.— A

length Misc. ASTM designations as noted

S a" | Min. straignt
2" Max. ‘ ‘ length

7,

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

Removable plastic or
galvonized metal cap

Removable plastic or
galvanized metal cap

2°-3"£ Y," Min. |
3°-0% 5" Max. (D

Strut B % "x 2" Min.

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

Strut B % "x 2"
Min.

/ /
Strut 2-0"% " Min.

P o A
%”ﬁf X 2/ / 26"t 5" Max. ()

7 /4
i Y6

(@ Dimensional 1imits are given to show acceptable
variation in design. All of a Fabricator’s production
of a particular arm length shall have the same
dimensions within specified tolerances.

g -guA "
5 g E]"

(@ any of the materials Iisted for plates may be used
where the drawings do not specify o particular ASTM

LA-1 designation.

Simplex fitting
€ Bolt Holes
Simplex fitting

TxDOT assumes no responsibility for the conver-
€ Bolt Holes

(3 A576 must be suitable for forging and also meet
minimum tensile strength of 65 ksi, minimum yield of
1 2" SCH 40 Pipe 35 ksi, ond elongotion in 2 inches of 22 percent.

/ [y .
1 SCH 40 Pipe
Y2 ip 1 %" 0.D.

/) 1 %" 0.D. (@ ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

/4 LA-1
/ Ya

1°-6"% '
1-6" +1 2"

GENERAL NOTES:

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

€ 2" Dia. A307 Bolts
2 at 5" c-c each side
4 bolts & 4 lock
washers per claomp

Design conforms to 1994 AASHTO Standard
Specifications for Structural Supports for
Highway Signs, Luminaires, and Traffic Signals
and Interim Revisions thereto. Design Wind
Speed equals 90 mph plus a 1.3 gust factor.
Arms are designed to support a 60 Ib. luminaire
having an effective projected area (actual area
times drag coefficient) of 1.6 sq. ft.

DIRECT ATTACHMENT
DETAIL

€ 5" Dia. A307 Bolts
2 at 4" c-c each side
4 bolts & 4 lock
washers per clamp

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal Pole
~ : ~ 1 Assemblies (Steel)" and with the details,
A w o dimensions, and weld procedures shown
‘ . herein. Weld references call for preapproved
~ weld procedures which the Fabricator must
- obtain prior to fabrication. In the absense of
specified Fabricaton tolerances, dimensions
shall be within the tolerances generally

e " ﬁ\. obtainable in normal fabrication practice.

: ~
" 3
: wo

]"il/z"

= - 4 | ¢

£s§‘ =t 1 € '," Dia. Holes-
13NC Tapped YA "
| Threads /e 4

5" Approx.

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

kind is made by TxDOT for any purpose whatsoever.

2" Dia. x 1 Yo"
A325 Bol+t
(2 per fitting)

Y2" Dia. x 1 V"

A325 Bolt 7 -
(2 per fitting) ‘ /___\\——J,__-\

Unless otherwise noted, all parts shall be

Il
cq%b
?
Il
|
|
|
i
5/8"

galvanized aofter fabricotion in accordance with
J Item 445, "Galvanizing".

Clamp Clamp
R 4" x 6" R 3g x 7"
A572 GR 50 A36

DISCLAIMER:

1 1/

5" Appox.

Deviation from the details and dimensions
shown herein require submission of shop drawings
in accordance with Item 441, "Steel Structures”.
Alternate designs are not acceptable.

Field cut Field cut )
hole in . - hole in . -

DO|€\ pole\

Smooth -1 —
Lip :

LA-2 LA-2
Ya A Ya

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1 DETAIL NO.?2 m
(HALF SECTION) (HALF SECTION)

Each pole simplex fitting shall be supplied
with 2 ASTM A325 bolts and 2 lock washers of
the size specified. The bolts and lock washers
shall be secured to the pole with the other
hardware items called for in the plans. When
clamp attachment is specified, the Fabricator
shall ship the clamp assembly securely attached
10 the pole at the location shown on the plans.

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer S
(2 per fitting)

u Arm Simplex

. " Dia. A )
A Pole Simplex Pole Simplex 2" Dia. Approx
LA-3 5 € %" Dia. A307 Bolts

LA-3 2 at 44" c-c each side Clamp POLE SIMPLEX DETAIL

4
€ %" Dia. A325 Bolts 3 6" 4 bolts & 4 1ock M .

2 bolts & 2 lock
washers per clomp7 washers per claomp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING

If clomp ossemblies are ordered without
poles, the Fabricotor sholl ship one upper and
one lower clamp agssembly together in a single
package, including all nuts and washers
required for the clomps ond simplex fittings.

5" Approx.

1/BII
Yo" Dia. x 1 " max

A325 Bol+t
(2 per fitting)

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

1 %" Dia. Approx.
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=t Texas Department of Transportation
I Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

ARM DETAILS
w L LUM-A-12

1 "
7N

Lip
removed N

(I

% Dia. x 1m Ly Q
Sch 80 ’ 5 G .
Pipe = Lip 3

’ removed—H4t

\ BN N

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer
Clamp (2 per fitting)
R EAG " X 6"
A715 GR 50

LA-2 A 7 (LA-2 iL

Ya
CLAMP ATTACHMENT CLAMP ATTACHMENT

Clamp
R %" x 5"
A572 GR 50

5 Yo" Approx.

Arm Simplex

Pole Simplex
Clamp

Pole Simplex Yy

DATE:
FILE:

DETAIL NO. 3

(HALF SECTION)

DETAIL NO. 4
(HALF_SECTION)

LOWER SIMPLEX FITTING

LOWER SIMPLEX FITTING

SECTON A-A

SECTON B-B

—e-|

©T><DOT August 1995 DN: LEH ‘CK: Jsy ‘DW: LTT ‘cx: TEB

-96 REVISIONS CONT [SECT JOB HIGHWAY

ARM SIMPLEX DETAIL ?Z‘;‘: 637735 001 us 377

DIST COUNTY SHEET NO.

23 BROWN 53




