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TRAFFIC SIGNAL SUMMARY
CONDUIT ELEC COND GROUND DRILLED SHAFT INSTALL VEHICLE SIGNAL HEADS
ITEM 618 ITEM 620 BOX ITEM 628 FOUNDATION TRAFFIC ITEM 682
PVC PVC PVC BARE| INs | INs | INS ITEM 624 ELC SRV ITEM 416 SIGNAL| BACK BACK VEH SIG |VEH SIG| VEH SIG | VEH SIG |VEH SIG|VEH SIG
INTERSECTION (SCH 40) | (SCH 80) | (SCH 40) (TY A) (TY D) SIGNAL SIGNAL |ITEM 680] PLATE | PLATE SEC SEC SEC SEC SEC SEC
TRENCH| BORE [TRENCH[ .o | 46 | #8 | #12 IY D 36" 48" 1SO (12" (12" | (12") LED |(12") LED| (12") LED | (12") LED |(12") LED|(12") LED
(3" (3" (4") W/APRON | W/APRON (3 SEC) | (4 SEC) [ GRN ARW | (GRN) | YEL ARW | RED ARW | (YEL) (RED)
LF LF LF LF LF LF LF EA EA EA LF LF EA EA EA EA EA EA EA EA EA
George Richey @ Lou Galosy 220 284 34 477 | 104 | 1050 | 600 3 2 1 26 44 1 6 4 4 8 4 2 8 8
PROJECT TOTALS 220 284 34 477 | 104 (1,050( 600 3 2 1 26 44 1 6 4 4 8 4 2 8 8
TRAFFIC SIGNAL SUMMARY
TRAFFIC SIGNAL CABLES TRAFFIC SIG POLE ASSEM ITEM 688 | ITEM 6058 VIVDS LED ILSN
ITEM 684 ITEM 682 PED (1 peTECT|  BBU ITEM 6002 ITEM 6077 ITEM 9000 |ITEM 6090
1 ARM 1 ARM SIG SEC (12°) [* ~ 1, 1 SYSTEM VIVDS VIVDS VIVDS VIVDS INTEGRATED FURN & ILSN
INTERSECTION (TY A) (TY A) (TY A) (TY A) W/ LUM W/ LUM LED BUTTON |(ExT BaTT|PROCESSOR| CAMERA | SET UP COMM RADIO INsTALL LEp| (LED)
(12 AWG)| (12 AWG) | (12 AWG) | (12 AWG) & ILSN & ILSN COUNTDOWN ( SYSTEM |ASSEMBLY| SYSTEM | CABLE (8)(S)
20) (4 C) (5 C) (7 C) 40’ 55' (STANDARD)| CABINET) (COAX) | COMMUNICATION | LUMINAIRES
LF LF LF LF EA EA EA EA EA EA EA EA LF EA EA EA
George Richey @ Lou Galosy 1043 1073 1591 1077 2 2 6 6 1 1 4 1 868 1 1 4
PROJECT TOTALS 1043 1073 1591 1077 2 2 6 6 1 1 ! 1 868 1 1 !
ITEM 6002 FOR CONTRACTOR'S INFORMATION ONLY. W
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1. THE LIST OF MATERIAL BELOW IS FOR THE CONTRACTOR’S INFORMATION ONLY. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL ITEMS AND QUANTITIES LISTED BELOW.

SHEET 1 OF 2

GEORGE RICHEY AT LOU GALOSY
TRAFFIC SIGNAL INSTALLATION

LIST OF MATERIAL/LABOR SUBSIDIARY TO ITEM 680

DESCRIPTION UNIT QUANTITY
LED LUMINAIRE (EQUIVALENT TO 250W HPS) EA 4 SIGNAL SUMMARY
Texas
8 PHASE NEMA CONTROLLER COMPLETE WITH CABINET AND ACCESSORIES EA 1 e LONGVIEW
TRAFFIC SIGNAL CONTROLLER FOUNDATION EA 1 ——

FIRM REGISTRATION NO. F-12460
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—
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PERMANENT PAVEMENT MARKINGS
0666 0666 I o666 0666 0668 0668 0672 0672 | 0677
6036 6042 6048 6315 6077 6085 6007 6009 6001
REFL PAV MRK|REFL PAV MRK|REFL PAV MRK| RE PM W/RET | PREFAB PAV | PREFAB PAV | REFL PAV REFL PAV | ELIM EXT
LOCATION TY I (W) TY 1 (W) TY 1 (W) REQ TY | (Y) MRK TY C MRK TY C MRKR MRKR |MRK & MRKs
8" (SLD) 12" (SLD) 24" (SLD) 4" (SLD) (W) (W) TYIC TY II-A-A 4"
(100MIL) (100MIL) (100MIL) (100MIL) (ARROW) (WORD)

LF LF LF LF EA EA EA EA LF

GEORGE RICHEY @ LOU GALOSY 400 160 164 450 2 2 18 52 840
PROJECT TOTAL 400 160 164 450 2 2 18 52 840

$TIMES

DATE: $DATES
FILE: S$FILES$

VIVDS DETECTION ZONE DETAILS

CAMERA | LOCATION SETTTING ZONE
D1-a
MAST ARM

c1 o PRESENCE 062
@6-b

o MAST ARM PRESENCE @3-a
P-2 @3-b

-

MAST ARM PRESENCE 02-a

c3 b3 @2-b
@5-a

C-4 MASFT_ fRM PRESENCE P4-a
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GEORGE RICHEY AT LOU GALOSY
TRAFFIC SIGNAL INSTALLATION

SIGNAL SUMMARY
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ELECTRICAL SERVICE DATA

MAIN PANEL/
SERVICE SAFETY TWO POLE BRANCH CKT.
ELECT';'S'CI‘;::RV'CE SERV'CES':E)'I'EED DSES12R'PT'°N SERVICE CONDUIT| CONDUCTORS SWITCH ;;EXEER CONTACTOR LA?“‘:‘E SE%EC!? CIRCUIT NO.| BREAKER L';V:‘D
(5)- NO./SIZE AMPS AMPS POLE/ AMPS
POLE / AMP MIN.
1 ECEC SERV TV D 1207240 070(NS)SS(ESP(0) T 7 NA P70 30 100 TS 750 7
TLOM 2P120
ILSN 1P/20
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SIGNAL TECHMICIAM

A4 SIGMAL TECHWICIAM FROWM THE CITY OF LONGVIEW SHALL BE PRESENT WHEW THE SLGHALS
ARE PLACED IM OPERATIOMN. THE CONTRACTOR SHALL MOTIFY MR, KEITH COVINGTOM OF THE
CITY OF LONGVIEW AT (203} 738-1509 AT LEAST 48 HOURS IM ADWANCE OF THE TURN OM.

TEST PERICD FOR SIGMALS

ONCE THE PERMAMENT SIGMALS HAVE BEEM INSTALLED AMD FLACED IM COFPERATIOM, THEY
SHALL OPERATE CONTINUCUSLY FOR & MIMIMUM OF 30 CALENDAR DAYS IN & SATISFACTORY
MANNKER, EGUIFMENT FALILURES DURING THESE 30 DAYS WILL CaUsR THE TEST FERIOD TO
START OVER.

PHASES OF SIGMAL OFERATION

THE SIGMAL IMSTALLATION SHALL BE WIRED TO OFERATE IW ACZCORDANCE WITH FHASE
DIAGRAMS LN THESE FPLANS. TIME INTERVALS SHALL BE ADJUSTED AMD SET AS DIRECTED BY
THE CITY OF LOMNGVIEW.

EXISTING UTILITIES

THE EXACT LOCATION OF THE UNDERGROCUMD UTILITIES IS WOT CERTAIM. THE CONTRACTOR
SHALL CONTACT THE CITY OF LONGVIEW AND UTILITY COMPANIES WITH UTILITIES IN THE
AREA FOR EXACT LOCATION FRIOR TO DRILLING FOR FOUNDATIONS AMD AMNY OTHER WORK
THAT MIGHT INTERFERE WITH OR DAMAGE FRESENT UTILITIES., KO ADDITIONAL PAYMENT
WwILL BE MADE FOR RELOCATION OF ANY FOUNDATIONS DUE TO UTILITIES.

TEXAS STATE LAW, ARTICLE 14360, MAKES UNLAWFUL THE CPERATION OF EQUIPMENT OR
MACHIMES WITHIN 10 FEET OF ANY OVERHE&D ELECTRICAL LIME UWLESS DAMGER AGAINST
CONTACT WITH HIGH VOLTAGE LINES HAS BEEM EFFECTIVELY GUARDED AGAINST PURSUANT TO
THE PROVISIONS OF THE ARTICLE. WHEW CONSTRUCTION OPERATIONS REQUIRES WORKINWG
HEAR AM OVERHEAD ELECTRICAL LIME, THE CONTRACTOR SHALL COMTACT THE
OWNER/OPERATOR OF THE OVERHEAD ELECTRICAL LIME TO MAKE ADEQUATE ARRAWGEMENTS AND
T TAKE MECESSARY SAFETY FRECAUTIONS TO EMSURE THAT ALL LAWS, ELECTRICAL LIME
OWNER/OPERATOR REQUIREMEMTS AMD STAMDARD IMDUSTRY SAFETY PRACTICES ARE MET.

FPOLE ASSEMBLIES

CRITICAL POLE ASSEMELY FEATURES AND DIMEMSIONS REQUIRED FOR THIS FROJECT ARE
SHOWN ON THE FLAN DETAIL SHEETS. POLE SHAFT/MAST aRM IDENTIFICATION WUMBERS
SHALL BE STEMCILED ON POLE SHAFTS AMD MAST ARMS BEFCRE SHIPMENT TO INSURE
MATCHING OF POLES AND MAST ARMS CURIMNG FIELD ASSEMBLY.

POLE FOUNDATIONS

MO MAST ARM FOLES SHALL BE PLACED OM THE FOUNDATIONS PRICR TO SEVEW (7) DAYS
FOLLOWING PLACEMENT OF CONCRETE.

THE DIMENSIONS SHOWN OWM THE PLANS FOR LOCATION OF SIGNaL FOUNDATIONS, CONMDUIT,
AND OTHER ITEMS MAY BE VARIED TO MEET LOCAL CONDITIONS, SUBJECT TO AFPPROVAL BY
THE EMGIMEER.

THE COMTRACTOR SHALL WOTIFY MR. XEITH COVINGTON OF THE CLTY OF LONGVIEW AT
(203) T3B-1502 AT LEAST 48 HOURS BEFORE FLACIWG CONCRETE. CYLIKDERS WILL BE MADE
FOR TESTING BY CITY FERSOMMEL.

ALL EXPOSED SIGWAL FOLE AMD CONTROLLER FOUMDATIONS SHALL RECEIVE A& CLASS C
FINISH a5 PER TxDOT ITEM 427.

SIGNAL HEADS

TRAFFIC SIGMNAL HEADS SHALL BE YELLOW ALUMINUM WITH BLACK POLYCARBOMATE
BACKPLATES. BACKFLATES, LOUVERS, AND THE INSLDE OF THE VISORS SHALL HAVE & FLAT
BLACK FINLSH.

UMLESS OTHERWISE SHOWW IMN THE PLAMS, SILIGNAL HEADS SHALL HAVE LED SICGHAL
INDICATIONS AMWD SHALL BE MOUMTED HORIZONTALLY. ALL SIGWAL HEADS SHALL BE
FURNISHED AND IWSTALLED BY THE COMTRACTOR.

ALL SIGWAL HEADS SHALL BE COVERED WITH BURLAP OR OTHER APPROVED MATERIAL FROW
THE TIME OF IMSTALLATION UNTIL THE SIGMAL IS PLACED IM OPERATION

ALL SIGMWAL HEAD ATTACHMENTS SHALL BE DESIGNED SUCH THAT THE WIRINWG TO EACH
SIGMNAL HEAD SHaLL PASS FROM THE MAST ARM THRCUGH THE SIGMAL HEAD BRACING OR
ATTACHMENT HARDWARE TO THE SIGMAL HEAD. NO EXPOSEDR CABLE OR WIRING WILL EE
PERMITTEL.

THE SIGNAL HEAD-TO-MAST ARM COMMECTION MUST ALLOW FOR ADJUSTMENT ABOUT THE
HORIZONTAL AND WVERTICAL AXIS.

SIGNAL HEADS MOUNWTED ON THE MAST ARMS AND POLES SHALL BE LEVEL AND PFLUMB &ND
AIMED AS DIRECTED By THE CITY'S5 SIGMAL TECHWICTIAN.

TRAFFIC SIGMAL CONTROLLER

THE CONTRACTOR SHALL FURNISH AND INSTALL AN EAGLE EFPAC M50 SERIES MNEMA T5-2
TRAFFIC SLGMAL COMTROLLER WITH & TS-2 COMNTROLLER CABIMET. THE EAGLE M&Z
CONTROLLER SHALL BE FULLY LOADED WITH & DATA KEY

ITERIS CAMERA DETECTION SYSTEM

THE COMTRACTOR SHALL FURMISH AND INSTALL ALL EQUIFPWENT REOUIRED FOR INSTALLATION

OF THE ITERIS CAMERA DETECTION SYSTEM. THE CABLE REGUIRED FOR INSTALLATION IS

SUBSIDIARY TO THE COMMUNICATION SYSTEM.

LUMINAIRES

THE CONTRACTOR SHALL FURMISH AND INSTALL LED LUMINAIRES AS SHOWN IM THE PLANS
LUMINAIRES SHALL BE MOUNWTED FPERFENDICULAR TO THE ROADWAY THEY ARE IWNTEMDED TO
LIGHT, UMLESS OTHERWISE DIRECTED BY THE ENGINEER

CONTRACTOR®S RESPONSIBILITY FOR THE WORK

THE COMTRACTOR SHALL BE RESPONSIELE FOR ALL INSTALLATIONS UNTIL ACCEFPTED BY THE
CITY AS REGQUIRED BY THE GEMERAL FROVISIONS AND REGUIREMENTS. SHOULD “KMOCK
DOWNS" OCCUR, THE CONTRACTOR SHALL BE RESPOWSIBLE FOR alLL LABOR TO REIMSTALL
SAID EQUIPMENT AT NO ADDITIOMAL COST TO THE CITY. IF NEW EQUIFMENT IS REQUIRED,
4% DETERMINED BY THE CITY, THE CONTRACTOR SHALL PROVIDE REPLACEMENT EQUIPMENT AT
MO ADDITLONAL COST TO THE CITY.

HANDLING OF TRAFFIC

ROADS AND STREETS SHaLL BE KEPT OPEM TO TRAFFIC AT ALL TIMES. THE CONTRACTOR
SHaLL, UNLESS OTHERWISE DIRECTED BY THE CITY, ARRANGE WORK IN THE ROADWAY S0 AS
TO CLOSE OMLY OME LANE OF A ROADWAY AT & TIME. ALL CONSTRUCTION OPERATIONS SHALL
BE CONDUCTED TO FROVIDE THE LEAST POSSIBLE INTERFEREWCE TO TRAFFIC A5 FROVIDED
IN THE SPECIFICATIONS AMDSCOR AS DIRECTED BY THE CITY.

A TRAFFIC CONTRCOL FLAW (TCF) FOR THIS TRAFFIC SIGWAL INSTALLATION SHALL EBE AS
DETAILED ON STAMDARD SHEETZ W/ IBTS-11-13 AND W/ (BTS-21-13. ALL CONSTRUCTION
SIGKS SHaLL BE MOUNTED oM FIXED SUPPORTS (4" X 4" WOOD POSTS) UNLESS CTHERWISE
DIRECTED BY THE CITY. THE TRAFFIC HAMDLING FOR THE TRAFFLC SIGMAL SHALL EE
CONSIDERED SUBSIDIARY TOQ THE PROJECT'S TRAFFIC CONTROL FLAN.

INTEGRATED RADIO COMMUNICATION

RADIO COMMUNICATION SYSTEM SHALL BE "PEGASUS RADIO SYSTEM (5. 8GHZ)

4~ 7 -
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SPECIAL SPECIFICATION

LED Roadway Illumination

1. Description. Furnish, fabricate, and install light-emitting diode (LED) roadway illumination
assemblies, LED luminaires, or replace high pressure sodium (HPS) luminaire with LED luminaire.
2. Materials. Provide new materials that comply with the details shown on the plans, the
requirements of this Item, and the pertinent requirements of the following Items:

Item 441, “Steel Structures”

Item 442, “Metal for Structures”

Item 445, “Galvanizing”

Item 446, “Cleaning and Painting Steel”
Item 449, “Anchor Bolts”

Item 616, “Performance Testing of Lighting Systems”

Item 620, “Electrical Conductors”

Provide 6 sets of submittals for the complete luminaire and photometric files in .ies format to the
Engineer at the project address. Obtain the Engineer’s approval on the submittals before purchasing

materials and beginning work.

Provide LED roadway luminaire with IES type II or III light distribution pattern.

Hot-dip galvanized fabricated pole sections and associated parts in accordance with Item 445,
“Galvanizing”. Punch or drill holes in steel parts or members, when allowed, before galvanizing.
Paint poles, when shown on the plans, in accordance with Item 446, “Cleaning and Painting Steel”. - !
A. General Requirements. Provide LED luminaires UL listed to UL1598 and suitable for use in wet Provide LED modules with a color temperature between 3500K-5000K.

locations. Ensure that optical compartment meets IEC Standard 60529-IP65. Place permanent labels Provide sufficient thermal management of the heat generated by the luminaire to ensure a minimum
operable life of 60,000 hours with an average operating time of 12 hours per night. Provide a passive

thermal management system. Fans or other mechanical cooling systems will not be allowed.
Luminaire will be considered at end of life when the total light output of the luminaire is below 70%

inside of luminaire indicating date of manufacture, IP rating, and UL listing.

Rate luminaire for a minimum operational life of 60,000 hours, with operating temperature rated

between -30 degrees C and 40 degrees C.

B. Housing. Provide luminaire housing, lens frame, and door from 96% copper-free, die-cast
aluminum. Provide for luminaire mounting to a 2-in. pipe arm, capable of adjustments £5° from

Paint luminaires light gray when installing on galvanized poles. For all other poles, paint luminaires D. Performance Requirements: For each type of luminaire specified by this specification, submit a

to match the color of the pole as directed. Use a thermoset powder-coat paint system. Ensure that
paint exceeds 1000-hr. salt-spray test in accordance with ASTM B117. Ensure a nominal paint

thickness of 2.5 mil.
aluminum of adequate thickness as approved.

sq. ft.

C. Electronic Driver and LED Modules. Provide luminaire with replaceable LED driver modules
that will operate at 120V and 240V line voltage or 240V and 480V line voltages as shown in plans.

Provide luminaire with surge protection devices (SPD), in addition to driver’s internal protection, to
withstand repetitive noise transients from utility line switching, nearby lightning strikes, and other
interference. Provide SPD that will protect the luminaire from common mode transient peak voltages
up to 10 kV (minimum) and transient peak currents up to 5 kA (minimum). Provide SPD that
conforms to UL 1449 or UL 1283, and has been tested per the latest version of IEEE/ANSI C62.41

for category C (standard).

Provide a two-position barrier-type terminal block secured to housing. Provide lugs with captive
screws for wire sizes up to 6 AWG. Identify each terminal position.

Do not place fuses in pole-mounted luminaires. Provide wall- or underpass-mounted luminaires with
internal 10-amp, time-delay fuses and fuse holders.

Provide luminaire with LED modules that can be replaced or repaired without replacement of the

whole luminaire.

loss of the entire luminaire.

of the initial output.

level. Meet ANSI 136.31, 3.0 G vibration requirements.

Equip luminaire with a three-prong photocell receptacle with shorting cap installed. 2-4 8777 04-12

Fabricate hardware, brackets, nuts, bolts, washers, ballast tray, and parts from stainless steel or

Ensure weight of the luminaire is less than 60 pounds and the effective projected area is less than 1.6

Provide LED modules so that catastrophic loss or failure of an individual LED will not result in the

Design luminaire so that the maximum junction temperature of the LEDs at maximum ambient
temperature will not be exceeded, and will not exceed 105 degrees C.

Material deemed salvageable will become the property of the Department. Salvageable material will
be stored at designated locations as directed by Department. Accept ownership of unsalvageable
materials and dispose of them in accordance with federal, state, and local regulations.

A. Installation LED Roadway Illumination Assemblies. Fabricate and install roadway illumination
assembly components in accordance with the details, dimensions, and requirements shown on the
plans. Do not use screw-in type foundations. Install anchor bolts and coat anchor bolt threads in
accordance with Item 449, “Anchor Bolts.” Erect structures after foundation concrete has attained its
design strength as required on the plans and Item 421, “Hydraulic Cement Concrete.” Tighten anchor
bolts for poles with shoe bases in accordance with Item 449, “Anchor Bolts.” Do not place grout
between base plate and foundation. Test installed roadway illumination assemblies in accordance
with Item 616, “Performance Testing of Lighting Systems.”

B. Installation LED Luminaires. Fabricate and install LED luminaires components in accordance
with the details, dimensions, and requirements shown on the plans. Test installed roadway
illumination assemblies in accordance with Item 616, “Performance Testing of Lighting Systems.”
C. Replacement HPS Luminaires. Remove existing HPS luminaire. Fabricate and install LED
luminaires components in accordance with the details, dimensions, and requirements shown on the
plans. Test installed roadway illumination assemblies in accordance with Item 616, “Performance
Testing of Lighting Systems.”

4, Measurement. This Item will be measured as each LED roadway illumination assembly installed,
LED luminaire installed, or HPS luminaires replaced.

5. Payment. The work performed and materials furnished in accordance with this Item and measured
as provided under “Measurement” will be paid for at the unit price bid for “Install LED Roadway
[lumination Assemblies”, “Install LED luminaires” or “Replace HPS with LED Luminaire” of the
types specified. The Department will pay for electrical energy consumed by the lighting system.

This price is full compensation for furnishing, installing, replacing, and testing luminaires; drivers,
anchor bolts, anchor plates, LED modules, internal transformer, internal conductors, poles, arms,
brackets, and connections; system performance testing; and equipment, labor, tools, and incidentals.

photometric file in .ies format of the luminaire generated from tests of an actual luminaire in an
independent test lab. Document that the luminaire was tested according to IES LM-79. Provide
photometric data for luminaires at specified color temperature and operating at 25 degrees C ambient
temperature. The Department will verify the performance of the luminaire in a computer simulation.
3-4 8777 04-12

1) 150 Watt HPS (High Pressure Sodium) Equivalent: The simulation will be modeled with a
luminaire mounted in a level position 20.0 ft. above the midpoint of either long side of the surface of
a rectangular 110.0 ft. by 30.0 ft.grid, with grid points 5 ft. apart. Ensure the following parameters
will be met by the file using a light loss factor (LLF) of 1.0:

IESNA cutoff or better

Minimum illuminance of 0.20 foot candle at all points on the grid

Average illuminance greater than 0.80 foot candle over the entire grid

2) 250 Watt HPS Equivalent: The simulation will be modeled with a luminaire mounted in a level
position 40.0 ft. above the midpoint of either long side of the surface of a rectangular 190.0 ft. by
45.0 ft. grid, with grid points 5 ft. apart. Ensure the following parameters will be met by the file using
aLLF of 1.0:

TESNA cutoft or better

Minimum illuminance of 0.20 foot candle at all points on the grid

Average illuminance greater than (.75 foot candle over the entire grid

3) 400 Watt HPS Equivalent: The simulation will be modeled with a luminaire mounted in a level
position 50.0 ft. above the midpoint of either long side of the surface of a rectangular 220.0 ft. by
60.0 ft. grid, with grid points 10 ft. apart. Ensure the following parameters will be met by the file
using a LLF of 1.0:

IESNA cutoff or better

Minimum illuminance of 0.20 foot candle at all points on the grid
Average illuminance greater than 0.75 foot candle over the entire grid

E. Warranty: The manufacturer will replace failed luminaires, when non-operable due to defect in
material or workmanship, within five years of installation with a luminaire that meets all
specifications, delivered to the project location. Photocells are subject to the warranties of their
respective manufacturers.

3. Construction. Perform work in accordance with the details shown on the plans and the
requirements of this Item.

Sample and test luminaires in accordance with Tex-1110-T for compliance with this specification.
Provide luminaires early enough in the project to allow luminaires to be shipped to an independent
test lab, tested, and returned to verify luminaire performance and compliance to specifications.

Use established industry and utility safety practices when installing poles or luminaires located near
overhead or underground utilities. Consult with the appropriate utility company before beginning
work.

Prevent scarring or marring of poles, mast arms, and luminaires. Replace damaged components.
Repair damaged painted areas of roadway illumination assemblies according to manufacturer’s
recommendation.

Install and align each luminaire as shown on the plans. The Department may shift a luminaire’s
location, if necessary, to secure a more desirable location or to avoid conflict with utilities. 4-4 8777
04-12
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INSTALL 58 LF (24"W 9)

NOTES: > HALT HALTF H3 TYPE 152A LEGEND

1. SEE SHEET 2 OF 3 FOR SIGNS N P®OE®O ®®H® ®M®O

& Proposed Service
MOUNTED ON MAST ARMS AND POLES. O 88
2. SEE SHEET 3 OF 3 FOR CONDUIT | SH 6,11 SH 3,9 SH 1,2,5,7,8,10 © Proposea Controller Assembly
AND CONDUCTOR INFORMATION, O < [ ] 5$°RS§S" Ground Box (Ty D)

Pole ® :

3. FINAL ALIGNMENT OF VIVDS EM 2275 Sto 3’]24.,2 o NOTE: SH 4 NOT USED PH 12,13,14,15,16,17 [ Proposed Ground Box (Ty A)
CAMERAS TO BE DETERMINED 50° LT g/ gp'rfrma (Trench)
IN THE FIELD. — — — Condui un renc
4, CONDUIT, GROUND BOX, CABINET 55/‘ Long Mast === Conduit Run (Bored)
AND POLE LOCATIONS ARE SHOWN DIAGRAMATICALLY Arm w/ Led Lumingir .
AND MAY NEED TO BE SHIFTED IN THE FIELD FND Ty 48-A 2208 st Ligs ot 0= ({Q) Sionol or Pea. Head w/ No.
AS DIRECTED. STATION/OFFSET 510 LT Denotes Runs
PROVIDED IS APPROXIMATE AND MAY BE ADJUSTED 0° Single Mast
IN THE FIELD AS DIRECTED BY THE ENGINEER. Arm w/ Led Luminoire Typical Mast Arm Combination
POLES SHALL NOT BE LOCATED WITHIN END Ty 364 w/ Led Luminaire
3 OF THE BACK OF CURB.

AP VIV N
5. CONRETE SIDEWALKS PAID FOR IN SY BUT NEED C3= ¢-1 Proposed VIVD Camera ond Number
TO BE BUILT TO STARDARD AS PER PED-18. INSTAL(LM%E;J LSF) [(#Z-a] Detection Zone & Number

[STA 125+33 TO STA 127+68]
REMOVE 3 SY OF CONC SIDEWALK Egﬂgﬁ 225LEF(4(4TYB)S)
R-2 — INSTALL 33 SY CONC SIDEWALKS (4" INSTALL 150 LF (8" W S
INSTALL 47 LF (24"W S)
@D — A
O — = c-2

P-3 —_
[STA 125+33 TO STA 127+58] @ @ 2.0 S o
REMOVE 6@ LF (4'Y B) - 5———
INSTALL 225 LF (4'Y S) — — 3
INSTALL 160 LF (12"W S) >
-
- 05-0 +00
_ - _ 126
- €3 - w7 712500 pt — 0 20 40
7 o - \ I —
— - O @ @ \— SCALE: 1"=40"
2 - 0 (D ||
- T =
B I [STA 125+33 TO STA 127+58]
. REMOVE 3 SY OF CONC SIDEWALK  gevove 6g LF (4" v B)
_ 17 INSTALL 33 SY CONC SIDEWALKS (4" [\sTaLL 225 LF (4"Y S
L — Pole # 1 INSTALL 1 EA WORD
FM 2275 Sta. 125+27 INSTALL 1 EA ARROW
P-4 52° RT
REMOVE EXIST 4'PAVEMENT b -5 55° Long Mast
MARKINGS BETWEEN STOP BAR Arm "F’N[;-er L4U£;“_'A”°'re
(150 LF) y
[STA 121+85 TO STA 124+10] R-7
REMOVE 6@ LF (4'Y B
REMOVE 225 LF (4"Y 9
INSTALL 150 LF (8'W 9
INSTALL '1EA WORD INSTALL 42 LF (24" W S
INSTALL 1 EA ARROW /
INSTALL 180 LF (8'W S)
Pole # 4
FM 2275 Sta. 124+23
35" RT CONTROL POINT:
40’ Single Mast ®/\STA 125+41.64 (155.96° RT) SHEET 1 OF 3
Arm w/ Led Luminaire TxDOT ROW MONUMENT GEORGE RICHEY AT LOU GALOSY
FND Ty 36-A TRAFFIC SIGNAL INSTALLATION
SIGNAL LAYOUT
Texas
Aty ol
- LONGVIEW
FIRM REGISTRATION NO. F-12460
CW ENGINEERING, LLC




SUBSIDIARY TO ITEM 680

Ir/COMPATAB[LITY LINE SIGNS MOUNTED ON SIGNAL POLES AND MAST ARMS

$TIMES

DATE: $DATES
FILE: S$FILES$

LEGEND
21 22 23 24 _—
/‘ —_— | l\“ LEFT TURN X ¢-1 Proposed VIVD Camera and Number
: ’I, | N IECREST v YIELD T.T.Hﬂ Typicgl Mast Arm Combingtion
| N y; | I m—“-ﬂm,,m% mm'é’.ﬁ.éﬁ"c‘d%'& ON FLASHING w/lumingire ond pedestrion heads
\'4 DONT CRDSS DOT CADSS YELLOW H
: PN : & ARRON ONLY - @ Sign and Number
|
25 26 | o1 28
- - - R3-5R R3-6L80
p % L] e nor TR (U TR AR o o
— USED USED N 1 N
[ SIGNS 4,5,6  SIGNS 7,8,9 SIGNS 1,2 SIGN 10 SIGN 3
1
PHASE SEQUENCE
EIGHT PHASE NEMA CONTROLLER
21 & @5 PROTECTED/PERMITTED
#7 & @8 NOT USED
-2 oy P-2
- \‘;
P-3 sgll ~=(6)
‘m- —— @2
g ~
=T @
1 g5 — -
Rd =
~qe Rloheg ] B T S - 0 20 40
O s C-3 - -
Ge g _!‘ ¢ — = T T/ (= C-1 SCALE: 1"=40"
o ® -
o1 A @ '
4
go — ® 0,
c-4 Ol
ﬂ f P-1
> 1 || =
P-4
P
S 08 N,

George Richey Rd fo i ks, comr

XXXX XXXX *"’

O {
9/10/18 'q.l@%; censEd S F

0 -~
@ 3 \\\\\\\‘\"

SHEET 2 OF 3
Lou Galosy Wa CEORGE RICHEY AT LOU GALOSY
X)})/(X

XXXX 1ol TRAFFIC SIGNAL INSTALLATION

LED ILSN SIGNS 11,12

>.—

N o SIGNAL LAYOUT
Cj oo L ONGVIEW
a —
)

FIRM REGISTRATION NO. F-12460
CW ENGINEERING, LLC

—
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LED ILSN SIGN 13,14 I\
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$TIMES

DATE: $DATES
FILE: S$FILES$

NOTES:
CONDUIT AND CONDUCTOR RUNS 1. ITERIS CAMERA DETECTION SYSTEM TO MEET
CONDUIT TYPE WIRE SIZE AND TYPE MUNICIPALITY/CITY OF LONGVIEW STANDARDS/SPECS.
2. 3/C®16 TO VIVDS IS SUBSIDIARY TO ITEM 6002.
ITEM 618 ITEM 620 S Gl:l-ilrgi;LE ITEM 6002 3. 3° OF CONDUCTOR ADDED FOR EACH GROUND BOX AND POLE.
3" PVC 3" PVC 4" PVC CONDUCTORS TYPE A VIVDS 4, =#8 XHHW FOR LUMINAIRES AND ILSN.
RUN # | SCH40 SCH 80 SCH40 76 COAXIAL
TRENCH BORE TRENCH BARE #6INS | #8INS | 2 CNDR | 4 CNDR 5 CNDR 7 CNDR CABLE
NO.| LF | NO.| LF | NO.| LF |NO.| LF|NO.[LF|NO.| LF|NO.] LF [ NO. | LF | NO. | LF | NO. [ LF | NO. | LF
1 T | 18 T | 24 2 | 24| 1| 24 | 1 | 24| 2 | 24| 1 |24 1 | 24
2 T (42 [ 1 | 54 7 [102 2 [702] 7 (702 | 7 [ 02| 2 [ 102 1 [ 102 1 | 702 SIGNAL CABLE INSIDE POLE
3 T | 22 T | 28 2|28 2 28| 2 | 28] 1 [ 28] 1 | 28] 1 | 28
4 2 | 22| 2 | 82 T 110 2 |[110] 4 | 110 | 4 | 110| 5 | 110 ]| 3 | 110 | 2 | 110 ITEM 684 ITEM 620 ITEM 6002
5 T [ 10 1116 26| 216 2 [ 16 2 |16 [ 1 [ 16] 1 [ 16 SIGNAL CABLE TYPE-A #12 COAXIAL
6 T [ 39| 1 | 66 T [ 111 2 (1] 1 [ 11| 1 [ 1] 1 [ 1] 1 [ 1] 1 | 111 POLE # CONDUCTOR CABLE
7 1 10 1 16 2 116 1 16 1 16 1 16 1 16 1 16 2 CNDR| 4 CNDR| 5 CNDR 7 CNDR INS
8 2 | 12| 1] 18 418 8| 18| 8 | 18| 9 | 18] 6 | 18| 4 | 18
9 2 ] 5 | 1]11] 2|11 8 11| 8 | 11| 9 | 11| 6 | 11| 4 | 11 I LF LF LF LF LF LF
10 1 1135 BN KN N o 55 70 %
TOTAL 220 284 34 477 104 1050 1013 1013 1250 801 633 P3 5 10 154 80 150 72
P-4 10 20 43 57 150 50
TOTAL 30 60 341 276 600 235
A B C D E c
COLE# NO.OF | . [ FDN.
LF LF LF LF LF HEADS TYPE D c B
P-1 9 23 12 14 49 3 1 48-A : c . SUMMARY OF VIVDS
P-2 0 | 20 14 - 34 2 1 36-A '
P-3 9 | 23 | 12 | 14 | 49 3 1 48A ITEM 6002
P-4 9 23 | 14 - 37 2 1 36-A FACE OF CURB~ . 2 Processor System ]
— (Inside Controller Cabinet)
Set Up System 1
Camera Assembly 4
Coaxial Cable **868
SIGNAL HEAD SUMMARY FOR CONTRACTOR’S INFORMATION ONLY
»#INCLUDES CABLE INSIDE POLE
12 INCH SIGNAL INDICATION
SIGNAL | SIGNAL PED SIG
HEAD HEAD BACK PLATE VESHE?:IG SEC
NUMBER TYPE 3 SEC 4 SEC
Skc | asec | A GROUND BOX SUMMARY
7 s 7 3 i ITEM 624
2 H3 1 3 VIVDS SENSOR UNIT TYPE EA SN,
3 H4LTF 4 ON PEDESTAL A (w/Apron) 3 Ay
4 . 1N°T JISED 7 D (w/Apron) 2 ’;’;,-" * u.‘_**‘o,'
; RELT 3 | 70 O L. ] ks comRr
7 3 1 3 1-COAXIAL CABLE (VIVIDS) jrmETEl 4% 83899 (&7
- — s LU I e arone "l
- AL €N
9 HALTF 4 | 3-1/C#12 XHHW FOR ILSN AL
10 H3 1 3 1-2/C#12 AWG FOR PED PUSH BUTTONS
- — — — — — 1-4/C#12 AWG FOR PED HEADS
1; |1-|2,|3_g : 7 NOTE: COAXIAL CABLES AND B jTaChre ANe EOR o SECIION HEADS PEDESTRIAN PUSHBUTTON SEET S OF 3
13 143C 7 " CONDUCTORS TO BE RUN | T-fsCuiz AWG FOR 4 SECTION HEADS ITEM 688 GEORGE RICHEY AT LOU GALOSY
14 152A 1 INSIDE POLE ASSEMBLY | _‘/‘TERMINAL BLOCK LOCATION POLE PUSHBUTTON TRAFFIC SIGNAL INSTALLATION
18 1527 ] S — EA. SIGNAL LAYOUT
TR ! - T
16 T3¢ ! NN/ A\\M\M\\,Q\VA\\VWQ\\VM\YM\W& § m\w GEORGE RICHEY P2 3 o LONGVIEW
IR @ LOU GALOSY P-3 1 ——
*TYPICAL WIRING & MOUNTING DIAGRAM FOR SENSOR UNIT P-4 1 FIRM. REGISTRATION NO. F-12460
x FINAL SENSOR UNIT LOCATIONS SHALL BE DETERMINED BY W ENGINEERING, LL
TOTAL 6 4 34 6 VIVDS MANUFACTURER TO MEET ACCURACY REUIREMENTS TOTAL 6 c G G te

OF VIVDS SPECIFICATION AND SUBLECT TO ENGINEERS APPROVAL.

—
PROJECT NO. 2018-014
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$TIMES

DATE: $DATES
FILE: S$FILES$

George Richey R@

4 lk—6—ls

©
XXXX XXXX | <
610‘L 30 ‘|’5‘|’ 28 ‘L4e|<—9%|<—10—>
BL 12 ‘L 66 \L 12 —>|3
96
No border, White on Green
"George Richey Rd" ClearviewHwy-3-W:
"XXXX" ClearviewHwy-2-W:
"XXXX" ClearviewHwy-2-w:
SIGNAL LAYOUT SIGN 11
[s)
_ G 1
ou dlos d [ e
S
XXXX XXXX | =
— 13 >]-< 16 ¥5L 28 /‘]KSL 16 /L 13 —3
3L—-12 Sk 66 S 12-—43
96

No border, White on Green

"Lou Galosy Way" ClearviewHwy-3-W:
"XXXX" ClearviewHwy-2-W:

"XXXX" ClearviewHwy-2-w:

SIGNAL LAYOUT SIGN 11

NTS

% L N
9/10/18 ' Sileense o F

GEORGE RICHEY AT LOU GALOSY
TRAFFIC SIGNAL INSTALLATION

SIGN DETAILS

2 LONGVIEW

FIRM REGISTRATION NO. F-12460
CW ENGINEERING, LLC

—
PROJECT NO. 2018-014
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No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act”,

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

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

Arm ROUND POLES POLYGONAL POLES
Foundat iony SHIPPING PARTS LIST
Length [ p_ Dio Dy Dy, (1) thk Dg Dis D,, Dy |(Dthk Typel
ft. in. in. in, in. in. in. in. in. in. in. Ship each pole with the following attached: enlarged hand hole, pole cap, fixed-arm
>0 0.5 7 8 71 5.3 NED 1.5 5.5 7.7 6.8 NED 30-A connection bolts and washers and any additional hardware |isted in the table
24 1.0 8.3 7.6 6.8 . 179 12.0 9.0 8.2 7.3 . 179 30-A 30’ Poles With Luminaire 24’ Poles With ILSN 19 Poles With No
28 1.5 8.8 8.1 7.3 179 | 1205 9.5 8.7 7.8 179 30-A Nominall Above hardwore plus: One Luminaire and No ILSN
32 | 12.5 9.8 9. 1 8.3 | .179 | 12.0 9.0 8.2 7.3 | .239 30-A Lergwn | lor two if ILSN attoched) AL ool Jware < re o
- ee note above
36 | 12.0 9.3 8.6 7.8 | .239 | 12.5 9.5 8.7 7.8 | .239 36-A mplen C Ote, clameTen hand hole v
40 12.0 9.3 8.6 .8 - 239 13.5 10.5 9.7 8.8 - 239 36-A ft Designation Quantity Designation Quantity Designation Quantity
44 12.5 9.8 9.1 8.3 . 239 14.0 11.0 10.2 9.3 . 239 36-A 20 20L-80 205-80 20-80
48 13.0 10.3 9.6 8.8 . 239 15.0 12.0 1.2 10.3 . 239 36-A 24 240-80 545-80 22-80
Arm ROUND ARMS POLYGONAL ARMS 28 28L-80 285-80 28-80
th - - -
Leng L, [?1 [{2 @:i—hk Rise L, [?1 ®'D2 ®.+hk Rise 32 32L-80 325-80 32-80
ft. ft. in. in. in ft. in. in. in. 36 36L-80 36S-80 36-80
20 19,1 6.5 3.8 .179 17-9" 19,1 7.0 3.5 .179 17-8" 40 40L-80 2 40S-80 40-80
24 23.1 7.5 4.3 . 179 17-10" 23.1 7.5 3.5 . 179 17-9" 44 44L-80 44S-80 44-80
28 27.1 8.0 4.2 . 179 IERR 27.1 8.0 3.5 . 179 1°-10" 48 48L-80 485-80 48-80
32 31.0 9.0 4.7 | L1719 2/ -1 31.0 9.0 3.5 | .179 2'-0" ] ] ] ]
36 35.0 9.5 4.6 179 2" -4" 35.0 10.0 3.5 179 2 1" Traffic Signal Arms (1 pér Pole) Ship each arm with the listed equipment attached
20 39.0 9.5 4.1 239 2 -g" 39.0 9.5 3.5 239 2 -3" Type I Arm (1 Signal} Type IL Arm (2 Signals) Type IIL Arm (3 Signals)
44 43, 10. 4.1 . 2'-11" | 43, 10. . . 2'-6" Nominal
3.0 0.0 239 L 3.0 0.0 3.5 239 > Arm | COB comnector 1 Bracket Assembly 2 Bracket Assemblies
48 47.0 10.5 4.1 . 239 3'-4 47.0 11.0 3.5 . 239 2°-9 Length and 2 CGB Connectors and 3 CGB Connectors
Ds = Pole Base 0.D. D, = Arm End 0O.D.
Dig = Pole Top 0.D. with no Lumingire L, = Shaft Length ft Designation Quantity Designation Quantity Designation Quantity
and no ILSN L = Nominal Arm Length
Dza = Pole Top 0.D. with ILSN 20 201-80
w/out Luminaire 4 247- 24TT-80
D3o = Pole Top 0.D. with Luminaire 2 1-80
D1 = Arm Base 0.D. 28 281-80 2811-80
(D Thickness shown are minimums, thicker materials may be used. 32 3211-80 32TTT-80
36 36IT-80 3611T-80
D, may be increased by up to 1" for polygonal arms.
(@ Dy may y up polyg 40 40TTT-80 2
| . .IINom\noI Arm Length - L | 44 44TTT-80
See "Tenon Detail . 48 48TTT-80
See "Slip Joint Detail" o
,//—_ Luminaire Arms (1 per 30’ pole}
D, _— — — Nominal Arm Length Quantity
Ly 8’ Arm 2
Mas+ arm
Note: The arm shall be fabricated straight with connection-
the unloaded rise measured as shown. See Sheet . .
"MA-C" ILSN Arm (Max. 2 per pole) Ship with clamps, bolts and washers
TRAFF IC SIGNAL ARM Nominal Arm Length Quantity
- Lumingire Arm - 7' Arm
(Fixed Mount) See Sheet "Lum-A"
9 Arm 2
See Sheet"MA-D"
-Detail A
D30 Anchor Bolt Assemblies (1 per pole)
See Anchor Anchor Each anchor bolt assembly consists of the following:
ILSN Arm Connection- Sheet - ,BO‘* Bolt Top and Bottom templates, 4 anchor bolts, 8 nuts,
See Sheet "MA-C(ILSN)" Nom Arm Lgth “MA-D" c Diameter Length Quantity 8 flat washers, and 4 nut anchor devices (Type 2)
. __‘\\\\\\\\(8’) 1 Detail o A qn per Standard Drawing "TS-FD".
Nominal Arm Length - L o 1Y, 3
B or C T 7 310" 2
A A See Sh?efgga\\\\‘ \\\\\\\N > 4 Templates may be removed for shipment.
3+ o Brocket 3 o[ Brocket 3 on SNS ; ; =
Assemb |y —. Assembly 2 - =
B i ElPasoSt |- €
0 : o s 2
— =k 2
. 4~ﬂLIl;nV%\C) 5 =
2 29| ? 2 SHEET 1 OF 2
© |3 Th i — = S =
T2 ® Threaded Coupling for Traffic Signal Arm o| o | B § SN,
MRS CGB Connector E § cl €| & 2 =~ <¢ OF »r \\ T
=lc See "ARM COUPLING DETAILS" S€€ Sheet "MA-D =l £l 2 =S\ e Y \. exas Department of Transportation
Ié ) Sheet 2 of 2 Detail D,E or F S| g - 5 :(0/\'.-‘ ReAN .0 I Traffic Operations Division
=3 o| © ' 5 25 )
z - ~ ’ . .
s TABLE OF DIMENSIONS A~ ol 2=l |8 AT, *',’ TRAFFIC SIGNAL
P, . B 7 7 7 7 | o
|5 firm Tengn | oa [ 20 |32 | 56 [ 40 [ 4@ | @ oK /" IMMES G. CoNART SUPPORT STRUCTURES
L 2 Arm Type LI 10 117 127 137 - = Larns e "’0 ................... iy
= 7 S ; ” " 97 e e ¥ . B
3|8 [Arm Type III 10 [ 11 |12 [z |12 ] / J ” W 83899 5’/ SINGLE MAST ARM ASSEMBLY
5ls ) W <ol 9.
B Sle AN 4
o sec sneet | 9110118 WSsg ENEE o TF (80 MPH WIND ZONE)
- Crown of Road MA-D \\\\[ONAL S S 80 (1 12
= U MA-80 (1) -
A N
N N N N N N N NN R VN
AVNVANY ANV ANY/ Y% \\ ©TxD0T August 1995 DNe M [cxs sy Jow: wur [cxe us
Foundation AWV ANVA REVISIONS CONT |sEcT Jo8 HIGHWAY
See Sheet 3% FM 2275
" n 11-99
STRUCTURE ASSEMBLY TS-FD -1z DIST COUNTY SHEET NO.
TYL GREGG 9

122A




No warranty of any

e TxDOT assumes no responsibility for the conver-
incorrect results or damages resulting from its use.

"Texas Engineering Practice Act”,

is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the
sion of this standard to other formats or for

kind

DISCLAIMER:

DATE:
FILE

. 179" thickness is permissible VIBRATION WARNING
(__for Tip Section Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
. or longer are subject to harmonic vertical vibrations in light wind conditions due to the aeroelastic

6 -0" (Mim) ~ 117-0" (Max) Min Lap characteristics of a few of the myriads of possible combinations of the following: signal numbers

/) 69U0|5 1.5 weights and positions; existence/solidity of backplates; presence of additional attachments to the
9"t ?'Bes female arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness

2" Sch Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate

~— — —A—A;r—— 40 pipe wind conditions which may further damage the structure and alarm the public. Tests have indicated
—E3 - E 9— - End Plate 3" thick min. that when wind is blowing toward the back side of signal heads having un-vented backplates attached

—— — — 6" ///__ shape to match arm the probability of unacceptable harmonic vibration and/or galloping is rather high.

If backplates are not required for improved visibility they should not be applied to the signal
heads or, if they must be applied, they should be vented as a first and inexpensive measure to
mitigate vibrations.

L4 - ¥," Dia holes and
1- 5%" Dia galv A307 bol+t. .

Tack weld nut to thread
projection after making
joint. Repair damaged
galvanizing in accordance
with Item 445, "Galvanizing".

Note: A slip joint is
permissible for arms
40’ and greater in
length. The slip joint
shall be made in the

The traffic signal mast arms shall be visually inspected in 5 to 20 mph wind conditions after
instal lation of signal heads and any attachments, including any required backpates. If vertical
shop, but may be match movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
marked and shipped than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm,
disassembled. See "Damping Plate Mounting Details" on standard sheet, MA-DPD-10.

This visual inspection shall be repeated after each modification of the structure that could
SL IP \JOINT DETAIL TENON DETAIL affect its aeroelastic response. Excessive vibrations shall not be allowed fto continue for more
than two days.

GENERAL NOTES:

Design conforms to 1994 AASHTO Standard Specifications for
Structural Supports for Highway Signs, Luminaires, and Traffic Signals
and Interim Specifications thereto. Design Wind Speed equals 80 mph
plus a 1.3 gust factor.

Stainless steel bands (or Cables) Poles are designed to support one 8'-0" Iluminaire arm, one 9'-0"
and cast bracket as in "Astro-Brac", internally lighted street name sign and one traffic signal arm with g
"Sky Bracket" or "Easy Bracket" with length as tabulated. The specified luminaire load applied at the end
1 5" Dia Threaded Coupling. of the luminaire arm equals 60 Ibs vertical dead load plus the

horizontal wind load on an effective projected area of 1.6 sq ft. The
specified internally lighted street name sign load applied 4.5 ft from
BRACKET ASSEMBLY the centerline of the pole equals 85 Ibs vertical dead load plus
horizontal wind load on an effective projected area of 11.5 sq ft.
The specified signal load applied at the end of the traffic signal arm
equals 180 Ibs vertical dead load plus the horizontal wind load on an
effective projected area of 32.4 sq ft+ (actual area times drag
coefficient).

See Standard Sheet "MA-D" for pole details, "MA-C" for traffic
signal arm connection details, "MA-C (ILSN)" for internally |ighted
street name sign arm connection details, "LUM-A" for Iluminaire arm
and connection details, "SNS" for internally lighted street name
sign details, and "TS-FD" for anchor bolt and foundation details.
See "MA-C" for material specifications.

Fabrication shall be in accordance with Item 686, "Traffic Signal
Pole Assemblies (Steel)" and with the details, dimensions, and weld
procedures shown herein., Weld references call for preapproved weld
procedures which the Fabricator must obtain prior to fabrication.

éeconﬁ :gn9'+Ud'nG| Materials, fabrication tolerances, and shipping practices shall meet
esm.+$ Y %Sr the requirements of this sheet and Item 686, "Traffic Signal Pole
permitte o MA -1 Assemblies (Steel)™.

polygonal arms if

D, exceeds 10"

Unless otherwise noted, all parts shall be galvanized in
accordance with Item 445, "Galvanizing", after fabrication.

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.
MA-2
e SHEET 2 OF 2
Threaded g
Longitudinal Seam Weld must be Va Coupl ing Texas Department of Transportation
oriented within the lower 90° I Traffic Operations Division

of the signal arm. TRAFF IC SIGNAL

ARM WELD DETAIL ARM COUPL ING DETAILS SUPPORT STRUCTURES
@607. Min. penetration SINGLE MAST ARM ASSEMBLY

100% pemetration within (80 MPH WIND ZONE)

6" of circumferential

base welds. SMA—SO(Z)—]Z

©7TxDOT August 1995 DN: WS [cxs sy Jow: wur [cxe us
REVISIONS CONT |SECT Jo8B HIGHWAY
i FM 2275
DIST COUNTY SHEET NO.
TYL GREGG 10

1228




No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act"
sion of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

Nominal Arm Length - Lg (50 TO 65) L Pole — ; o2 ol 2
omi €ng F Handho | e Il Nominal Arm Length - Lc (44" Max) ) Design conforms to 1994 AASHTO Standard Specifications for Structural Supports for
See "Tenon Detail" See Sheet 2 of 5 Highway Signs, Luminaires, and Traffic Signals and Interim Specifications thereto.
e . - Detail D, E, R See "Temon Detail” Design Wind Speed can be either 100 mph or 80 mph plus a 1.3 gust factor. If clamp-on
See "Slip Joint Detail 90°, For G =~ 90° ! =] traffic signal is required, designs are based on an arm included angle of 90 degrees
/ D, @ \’ or more. Angles of less than approximately 75 degrees will require a special design.
Ri R sy . . . .
= e . J_,IS? —— ——— ., Poles are designed to support one 8'-0" luminaire arm, two 9'-0" internally lighted
] — r —T __2__. street name (ILSN) signs and two traffic signal arms with limited length combinations.
- , . L ______————___P_
e 17-6 Dy D Each arm with its related attachment is shown below
Mast arm \ g’ Max :
BUT I +-Up boX connection- i //'\ Arm Equivalent DL @ WL EPA@@
: . - h See Sheet : i ‘ Luminaire Arm minaire 60 | 1.6 sq ft
Note: The arm shall be fabricated straight with connection- 2 of 5 Note: If?ihogngrﬁoél bﬁegﬁz:'ﬁg:ﬁgs 8 ILU Laire Ly ore 60 _Ibs g
the unload rise measured as shown. geefsgeef B within 8° of +ge base So as 9’ ILSN Arm Sign 85 Ibs 11.5 sg ft
5 . N
Min. Radius = 20’ to produce the unloaded rise 50 fo 65’ Signal Loads 52 sq f+
measured as shown. Fixed Mount Arm 310 Ibs a
Up to 44’ Signal Loads
Clamp-on Arm 180 Ibs 32.4 sq ft

--FIXED MOUNT TRAFFIC SIGNAL ARM— CLAMP-ON TRAFFIC SIGNAL ARM QT STl @Equivolem dead load plus horizontal wind load applied at the end of arm except

@See T @See Sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centerline of the pole.
and Clamp-on Arm Details

TS A & @Effecfive projected area (actual area times drag coefficient) for the application

See Sheet "Lum-A" of horizontal wind load.
See Sheet 2 of 5 Except as noted in Sheet 1 thru 5 of 5, other details not covered shall refer to
-Detail A Standard Sheet "MA-D" for pole details, "LUM-A" for luminaire arm and connection
details, "SNS" for internally lighted street name sign details, and "TS-FD" for anchor
bolt and foundation details.
D3g +
. | See = . Fabrication shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
ILSN Arm Connection - See Sheet 4 of 5 Nom Arm Lgth ;hg$+5 = —ILSN Arm Connection - See Sheet 4 of 5 (Steel)” and with the details, dimensions, and weld procedures shown herein.
. (8") . T . _ Weld references call for preapproved weld procedures which the Fabricator must
Nominal Arm Length - Lf Begg'é o L/ . l}lomlnol ArMECEMO Le obtain prior to fabrication. Material, fabrication tolerances, and shipping practices
A A A See c 4 ggngégV2|82$éiA\rm A shall also meet the requirements of this sheet and Item 686, "Traffic Signal Pole
3’ -0!Bracket 3/ -0tBracket 3’ -0Bracket 3°-0 I§2§S'T & 5 ' E —f EFOCKgT 3°-0" Assemblies (Steel)”.
T A ' { _ = ssembly . . ) .
ssembly El Paso St | 3l o ——— Unless otherwise noted, all parts shall be galvanized in accordance with
X = NP0 S |  J— f N ) % Item 445, "Galvanizing" after fabrication.
@ ) 5& \—Troffic Signal T‘ 2| - 21 1 ) Deviations from the details and dimensions shown herein require submission of shop
| bl Arm See Above ' = ‘E l o drawings in accordance with the Item 441, "Steel Structures". Alternate designs
= o Detai | 6| -] © Weather Head = ] are not acceptable.
9o c o 8 9 c
= Z Bl % (Supp | ied b4
oc o @ z e = by others) oc o Instal lation of damping plate for the long mast arm is not recommended.
\| 6 l= i | = O - S | \I 5=
»z | & @ Threaded Coupling for e . [n % »Z| 2 Provision of the bracket assembly used to support the traffic signal heads shall be
To | 0 CGB Connector -— = M Z Tol| o under the direction of the Engineer for approval.
c'|E See "ARM COUPLING DETAIL" E . e[ £
s~ |0 Sheet 4 of 5 4= ST s~|©
7|8 > o | Bk
. o See Sheet "MA-D"—= ] . &
T} c \ L) c
- |5 Dg - |5
= Crown of Road Crown of Road =

\Y
N N NN NN LN

N AMMMWVMAMMMMQ\WWW% |
/)

: AN A
Foundation > N\ N\
\/)X\V/\ /A\\V/L S Design also conforms to NCHRP Report 412 for

See Sheet
3 of 5 () ., fatigue resistance except that there are no
18"-0" w/0 clamp-on arm Lc See Sheet stiffeners at the base plate. TxDOT is conducting
18°-9" w/ clamp-on arm Lc 3 of 5 tests to determinme if stiffeners at the base
plate will or will not result in optimal

ELEVATION STRUCTURE ASSEMBLY ELEVATION per formonce; gepending upon the results of

poles may need a retrofit to ensure
(Showing fixed mount arm) (Showing clamp-on arm) optimal fatigue performance.

TABLE OF DIMENSIONS "A*"

Arm Length 24’ 28’ 32’ 36’ 40 44’ | 50’ 55’ | 60’ 65’
Arm Type IT 10’ 1M 112 137
Arm Type ITT 10’ 12 12° . 239" thickness is permissible
Arm Type I 12’ 12° 12° 12 for Tip Section
3 D T 1 570 (T ~Min Lap
g0 MImZL7- 9. Mo / T = 1exgs Department of Transportation
2" Sch T-ZO S I.D. l Traffic Operations Division
c
40 pi —
pipe End Plate 3/8 " thick min. E~\_,— ; ?i _E — I/ ) TRAFFIC S]GNAL
" / shape to match arm - —/O:_ SUPPORT STRUCTURES

Note: A slip joint is //—4 - %" Dia holes and LONG MAST ARM ASSEMBLY

€ Arm g .
o _\L/ permissible for arms 1- %" Dia galv A307 bolt

PO <o el Tack weld nut to thread (50 TO 65 FT)
i e e A e = L (80 AND 100 MPH WIND ZONE)

joint. Repair damaged

- shop, but may be match galvanizing in accordance _
VA3 fg?f;gggeggfegﬁlpped with Item 445, "Galvanizing". Sheet 1 of 5 LMA(1)-12
©Tx00T July 2000 on: T Jox: AR Jows X [ oxs Txtr
REVISIONS CONT |[SECT JoB HIGHWAY
TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) e ™ 2275
DIST COUNTY | SHEET NO.
1YL GREGG 11
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No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".

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

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

£

DISCLAIMER:

30°-0"

Tab and MATERIALS
slot Ring, %" x 2 V"
- M
A-36 MOD 50 ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
Round Shafts or
. . . . " Back plate Polygonal Shafts(7] A1011 HSLAS Gr.50 Class 2, A572 Gr.S0
Zinc die cast or See "Detail F" for Ve" x 4 Yo" x 1'-6 %" or A1011 SS Gr.50
Alum. or Galv. Metal b alternate Pole Cap / steel strip M-1020 or
Cap with min. of 3 _ /D\—I‘ sheet A-569 Piates (D ASTM A36, A588, or A572 Gr.50
set screws 3%" dia Hook for o MD-5 T T i
hanging wire 4 | (%] 8 Connection Bolts | ASTM A325, or A449 except where noted
bole ——|» MD-4 Ll —+—— 12 circult 600 volt Pin Bol+ts ASTM A325
H hol ~ \ 7’7‘7 compression Type HD
andhole Vax e terminal block . ASTM A53 Gr.B, A501,
Fraome £8-37 L | (2 req’d) Pipe(?) A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50
¢ Clamp \ f mtg. holes | T——Pnil. Pan HD. screws, A R
o Z ) for optional \ \\‘ #8-32 x 1 /" Misc. Hardware gslégnrzéigds’reel or stainless steel
Luminaire Arm e ##= 85% Min. 6 circuit self-tap Type "F",
B , ~ Penetration termingl S 27" stainless steel
/ block B (4 req’d) @ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F, A1011 HSLAS-F,
DETAIL H \. B or A1011 SS may have higher yield strengths but shall not have
#10-32 . L
DETAIL A —_— mtg. holes |~ less elongation than the grade indicated.
2 _S_. L A . .es, (7 af—1 | U
_ for luminaire [} '/," clearance o .
(for pole with luminaire) double fuse ™ hole for copper ASTM A1011 SS Gr.50 shall also have a minimum elongation of
block (see / ground connector 18 percent in 8 inches or 23 percent in 2 inches. Material
Zinc die cast or notes 3 & 4) ~ thickness in excess of those stipulated under A1011 SS
%" dia Hook 3hreodeg Strap Alum. or Galv. Metal 6" will be acceptable providing the material meets all other
H H Yo' x 1" R Min Cap with min. of 3 See Detail "F" for A1011 SS requirements and the requirements of this item.
for hanging wire (Typ) P |~
yp set screws alternate Pole Cap
Tab and —-— M "
| b € of 4"x6" I.D. I slot 4" Ax 8 hond
- A Handho | e %" dia Hook for ole opening
%s| . " 1] hanging wire Burndy #KC22J12T13,
o /r d'r,o bolt Blackburn TTC, v
ap— or screw = A ACCESS COMPARTMENT o qPoroved eauel.
- | -
- ‘ Clamp-on arm Access 2-%#6 or 1-#4 mox:
- n for ILSN. — D19.5 or D20.25 Back plate Compar tment
é See Sheet 3 of 5 I f X A\ N Split lockwasher,
L . See "Detail A" Vo' dic - /" stainless Slot %g " See Detail J
for regular — /4 ! "
JO = Pole Cop Vit Va'y [ l-l . d
DETAIL B DETAIL C - e = \“ﬁx R “ = o
stainle
L L Tab 4" dia
—_— —_— 1op 1 81 Vax e

e i oo T I applied) Y io Hook SECTION Y-Y DETAIL J COPPER GROUND SECTION B-B = - 85% Min.

DATE
FILE:

. . Penetration
(optional) (optional)
. CONNECTOR Opening for access compartment shall be no more than
| . + Fixed mount arm 7 7 e ——————— Y inch wider than the access compartment itself.
3, | Xe: moun arm 3 1/ n + 1/ n 1/ n to /.0 .
% | see Detail H f T See Detail H for 4—[/8 o/l —/a" R 4—[/8 2l —'/a
" ee Detal or Handhole Weld - W s - a .
) % 01; El) X | Handhole Weld : _VL' f— Iéz cqjclo o T = Iéz Ci‘lo
" I.D. ) . © i e ar for © S ar for
Handhole Handhole cover P Handhole cover ! hanging ! hanging ACCESS COMPARTMENT NOTES:
12g min. 12g min. - g. Y wire and - :\\/.\b wire and The cover shall be one piece formed from ABS plastic, shall be a pearl
30 e 30 e Q J-Bolt Q J-Bolt gray color, and shall be suitable for exposure to harsh sunlight and
%" dia bolt %" dic bolt B H attachment + attachment extreme weather. Cover shall latch with two screw Iatches and shall fit
A (\ or screw = or screw . L = ( = tightly to the enclosure ring to create a rainproof seal. Latch screws
: " Handhole Frame- Handhole Frame- I shall be 1/4-20 stainless flat socket head screws with tamper proof
A +1 | -
" . ] R %" x 2 min. R%" x 2 min, X i i : i feature.
(':E, & o ! I/
- " ! / I/ ! ‘ 4 2. The pole manufacturer shall provide with each pole a separate Kit
€ of 4"x . . i
© 6" 1.D. o o consisting of: one cover with two latching assemblies, two terminal
N Handhole =/ | Clamp-on arm - i ‘ strips (Marathon #985GP12CU or approved equal), four #8-32 x 1 V,"
hy &l Clamp-on arm D Bottom of [ © self tapping type "F" stainless steel pan head screws, and one ground
Base Plate - connector (Blackburn TTC, Burndy KC22J12T13, or Ilsco SSS-5).
i _ _ _ i I The traffic signal contractor shall install the kit items in the field.
+1 “ “ " . “ '
N R 2" dig threaded 3. The screw hole spacing on the enclosure back plate shall be for
2" dia threaded
: - [ coupling - 2 per Bottom of two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
o 2 coupling - 2 per
) +1 2 duollj mOng ormp dual E?S’F arm Base Plate terminal strip, and one Bussmann #BM6032B fuse block.
- assemb |y
e I M assembly DETAIL E % % 4. Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
' . o . Ferraz-Shawmut #30352 fuse block for poles where luminaires are
‘ (for 30" pole with luminaire (for 24’ pole with ILSN sign and no (for 20.25" pole with no ILSN (for 19.5" pole with no ILSN to be instal led. P rnat
- and ILSN sign) luminaire, single or dual mast arm) sign and no luminaire, sign and no luminaire,
dual mast arm) single mast arm)
permissible 2nd
| longitudinal seam weld,
MD-2 >~ 180° opposite to 1st
| /a seam weld
) \ Access / =3 Tox0s Department of Transportation
;,, | Compar tment € Fixed I Traffic Operations Division
N Mount Arm
o R
~ | —2 > 7 459 2" dia TRAFFIC SIGNAL
= Thick 2" dia threaded
: or s 5 | sons " threcded cousting SUPPORT STRUCTURES
N | - . coupling ~
l\. = Circle - 2 per threads LONG MAST ARM ASSEMBLY
> + dual mast
~] | w01 O Pipe (50 TO 65 FT)
i assembly  Plug Pole (80 AND 100 MPH WIND ZONE)
] 2 Y 10 =—C€ Clamp-on
x5 LMA(2)-12
» 108 Arm POLE COUPLING DETAIL Sheet 2 of 5
pole diameter 21" SECT ION A-A ©TxD0T July 2000 DN: JSY ‘cm: ARC |Dw: T66 ‘cx: Jsy
Bottom of BASE PLATE ® Longitudinal seam weld must be oriented within 90° (45° rotation . REvISIONS ConT |sEcT 908 HICHKAY
Base Plate each side) along the fixed mount arm. 60% min penetfration required, 1-12 FM 2275
POLE ELEVAT ION 100% penetration within 6" of circumferential base weld. oIsT COUNTY SHEET NO.
TYL GREGG 12
131B




No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

. Fixed ROUND POLES (13)
Weld other side to M + .
Side Gusset Plate >—‘% - Provide Detail shown in Ar?nunl_F D, |Dis.s Dzo.25| Doaa Do @-rhk FOUT”SSGT'O”
B 3 SECTION F-F or equivalent P N N n n T
'\v 2 optional drainage holes o 8 . v 100% complete joint , . : . . . . .
e ¥ " Dia inside box N /6 A /—~TOD Gusset Plate N Ya" PL penetration weld 50’ 55 21.0 18.2 17.6 16.8 L3125 48-A
v <l - from both sides. Yo 60’ 65’
R |
| - Reinf : N
1 S*'ffe”e"_/\/gim \q Stiffener |/3(/B" gio Hlo)ok_\v \ — FTxed ROUND_ARMS (1 3)
L m— - — optiona © - oun
—/:r | % | ~ - | Q Y, 4" Min Arm LF L1 D1 D2 GZ}I‘hK Rise
Arm Mounting Plate ——= N/ i ——«L— ft. ft. in. in. in.
€ Reinf ¢ Box VAL , :
. ) s+iffener: 50 49 18.5 11.7 | .3125 | 3'- 3
Pole Mounting Plate ——_ ] " Radius Slot ~
w0 — - - _ o ,/ ~ 55 54 18.5 11.0 .3125 3. 7"
Ve (both s|des) _
~ Y l }-4" Dia VT REINFORCING STIFFENER . . . 60 59 18.5 | 10.3 | .3125 | 3'-11
¢ Mast Arm | hole in P Only 4" length at tip of Arm Stiffener requires 65 64 3125 4'- 4
[ N Typ S a complete joint penetration weld. Smooth weld 18.5 9.6 :
% Y 274" o radius to connect Stiffener. Only a fillet weld
— e ;L: ] 3 is required for the remaining weld length. Ds = Pole Base 0.D.
2 Yo" Dia - N A 7} \ - Dio.5s = Pole Top 0.D. with no Luminaire
hole in PL | Side Gusset — npn and no ILSN (single mast arm)
-E- :| e / Plate © %" Plate DETAIL K D20.25= Pole Top O0.D. with no Luminaire
7. : | ’ and no ILSN (dual mast arm)
i v D24 = Pole Top O0.D. with ILSN
: Weld other side +o> ; \ Bottom Gusset w/out Luminaire
< i - . .
BN Side Cusset Plate - Plate € 4" x 6" I.D. N 8310 : ilc:nljeB(T]gg 88 with Luminagire
7 Hondnole § 8 D2 = Arm End O D )
: : nghlgsd if Y 2 L1 = Shaft Length
Pole AN A LF = Fixed Arm Length
@Debur’r holes and offset % Iummolrl'? g b 9
as shown for drainage arm applie ARM STIFFENER n
or wire access 2- ¥" dia optional drainage holes.
3" Min. clear distance from the (Cut to match arm inclination and taper) f_[ @;Z;ngeiieghown s minimum, thicker materials

edge of adjacent 4" dia hole

BUILT-UP BOX CONNECTION

@Shm“r profile 16-sided or 18-sided is considered
to be equivalent to round section.

28" ) 2"
! 2 /4" thick Min, y Ny — !
i [ teel eavy Hex .
Ve Reinforcing ?gg"?e,ﬂgé@e Nut (Typ) \?V FrLof GENERAL NOTES:
5 - Stiffener ashers Mast Arm Built-up Box Connection: For the welded arm-to-pole
Ve x Yo ; E\)ﬁghor Bolt connection as a build-up box configuration illustrated here
c . Y . 7 Y
. wpen 3w . £ is an example only, fabricators are required to submit a shop
- See Detail "K é“ S|+de = e SECT ION F 'F drawing of box coanec’rion for approval. The drawing shall
- usse Optional weld splice = 3 specify the details of each box element, welds of arm-to-pole
i — T P P v o connection, arm-to-plate socket connection, and arm rise
4 » ¢ Side Gusset R o d creation. Specify the proper location of drain holes along
‘ | —— > f ) - 9\F the pole. 2 '»" dia hole in the pole mounting plate and
P c g‘ J ] J . 4" diag hole in the pole need to be aligned for wiring access
£ — = — AW "“‘ N Flo ~ < - Steel Template with or drainage. Arm stiffeners cut to match arm inclination and
< F — / E 1\ B z a -~ S ?g'esb'/m” gf_’eG’Fir taper shall also be included.
3 B = 5lc e 9] L an bo iameter
< T 8 > z 5 E Type 2 The deviation from flat for either arm or pole mounting
E S 1" Dia hole 42 © o 0|5 = plate shall not exceed ¥, in., which is measured along the
e % - —— - at Bottom —— ol — 1 ! e + center of mounting plate to a radial distance of 13.5 in.
~ | Gusset plate 37 B - 8 "% The deformed-from-flat connection between arm and pole
A ‘< s a5} mounting plates shall not be allowed if the center of both
% 174 >~ L] | L mounting plates cannot contact directly.
(] © Elé% Ega
—— >i / " . . L . Fixed mount details are used for single mast arm assemblies
\ %" thick Min. 2_Sides . and for the first arm on dual mast arm assemblies.
L Circular Steel (Typ) Bolt Circle
| Arm f X ¥, pL Bottom Template Diameter
Stiffener _— ) = |
NUT ANCHOR ANCHOR BOLT & TEMPLATE SIZE
- — (TYPE 2) TEMPLATE DETAIL
Bolt
. 100% H To Bottom Bolt
‘ 2’ -5 penetration ANCHOR BOLT ASSEMBLY Di|I'10 Leng‘fh Threpocl Threas | cirele R2 R1
Arm Stiffener FOUNDATION DESIGN TABLE 2" 5°-2" 10" 62" 27" 16" | 11"
|v\ REINFORCING DRILLED HAF LEN H-'F‘I' ANCHOR BQLT DESIGN FOUNDATION or - - - | 7 ton ]
FON  |DRILLED STEEL 14 DESIGN in dimension given, longer bolts are acceptable.
TYPE SHAFT TEXAS CONE PENETROMETER ANCHOR BOLT LOAD TYPICAL APPLICATION
DIA | VERT SPIRAL N biows/f+ BOLT (Kng) CIR |ANCHOR I'VOMENTISHEAR
BARS | & PITCH] 10 15 40 DIA pra |T"PE | k-ft |Kips = Department of Transportation
1Y," Dia 50 to 65’
/2" O 48-A | 48" 20 #9 |#4 at 6" | 21.9 19.5 14.7 2" | 55 | 27" 2 490 10 Mast arm oseembly. y 4 Traffic Operations Division

SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFF lC SIGNAL
.Anchor bolt design develops the foundation capacity given under SUPPORT STRUCTURES
~arm Foundation Design Laods. LONG MAST ARM ASSEMBLY

Mounting @Foundo’rlon Design Loads are the allowable moments and shears at (50 To 65 FT)

Plate the base of the structure. (80 AND ]OO MPH WIND ZONE)

Connection
BO+S‘§/

‘F\eld Penetrometer readings at a depth of approximately 3 to 5 feet may be

used to adjust shaft lengths. Sheet 3 of 5 LMA (3) - ] 2
@ If rock s encountered, the Drilled Shaft shall extend a minimum of two ©Tx00T July 2000 ON: JSY ‘CK: ARC |Dw; 66 ‘CK: ISy
Mast Arm diameters into solid r’OCK REVISIONS CoNT |secT JoB HIGHWAY
4-20-01
SECT ION D_D .Decimol lengths in Design Table are to allow interpolation for other 2 FM 2275
penetrometer values. Round to nearest foot for entry into Summary Table. DIST COUNTY SHEET NO.
TYL GREGG 13
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No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".
sion of this standard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

80 MPH WIND CLAMP-ON ARM CONNECTION
é Gap 1" Max C | amp-on| ROUND ARMS POLYGONAL ARMS ILSN Arm Size 4 Conn. 5" Dia.
: e Arm LC L, D, D2 -rhk@ Rise L, D, D, Thk@z) Rise Sch 40 e A F Bolts Pin Bolts
o AN 2" Typ 1. ft. in. in. in. ' ft. in. in. in. ' pipe Dig| 'M'eK Dia No.
Ta as —"—"— o T _an
required -] ‘ : Vo Dio 20 19.1 6.5 3.8 L 179 17-9 19,1 7.0 3.5 L1179 1'-8 in. in. in. in. in. eq
drainage hole 24 23.1 7.5 4.3 . 179 17-10 23.1 7.5 3.5 179 17-9 3 216 10 4 ¥, >
\/on . 28 27.1 8.0 4.2 . 179 17-11" 27.1 8.0 3.5 . 179 17-10"
1 Y,;" Dia — — . 4 Conn. %" Dia.
+threaded coup|fng 32 31.0 9.0 4.7 . 179 2' -1 31.0 9.0 3.5 179 2’ -0 Mast Arm Size A r Bol+ts Pin Bolts
(Mast Arm) 36 35.0 9.5 4.6 L1179 2 -4" 35. 0 10.0 3.5 179 21" - - -
or %" Dia NG T 539 > g 35 339 > 3 Base Dia| Thick Dia No.
¢ Pin bolt, threaded coupling 40 390 : : : - - 39.0 9.3 : : — in. in. in. in. in. ea
pipe and hole (ILSN Arm) 44 43.0 10.0 4.1 . 239 2'-11 43.0 10.0 3.5 . 239 2'-6 0.5 79 2 e " >
—
%" Dia Sch 80 t Arm 100 MPH WIND 7.5 179 | 14 8 1 2
Pipe (Typ)
tpe TP Typ ATP——— ROUND ARMS POLYGONAL ARMS 8.0 |.179 | 14 8 ‘ 2
(Typ) 7 Arm Le [, D4 D2 thk (12) R L, D, D, thk (2) N, 9.0 L179 16 10 1 2
8 1. ft. in. in. in ' s¢ . in. in. in ' °¢ 9.5 | .179 |18 | 12 1 Ya 3
Yp" thick SECTION E-E Vy' thick 20 19. 1 8.0 5.3 | .179 1 -8" 19. 1 8.0 3.5 | .179 -7 9.5 - 239 18 12 1Y 3
strap R stiffener R 24 23.1 9.0 5.8 L179 179" 23.1 9.0 3.5 179 1 -8" 10.0 . 239 18 12 1 Y 3
Jra Pin 28 21.1 9.5 5.7 | 179 17-10" | 271 | 10.0 | 3.5 | .179 K 10.5 |.239 | 18 | 12 1 Va 3
l¢) where 7 m T iAn |
required Yo x Va77 32 31.0 9.5 5.2 - 239 17-11 31.0 9.5 3.5 . 239 17-10 11.0 . 239 18 12 1 1/ 3
— 36 35.0 10.0 5.1 . 239 2'-0" 35.0 10.0 3.5 . 239 -1 11.5 . 239 18 12 1Y, 3
= - 40 39.0 10.5 5.1 . 239 2'-3" 39.0 1.0 3.5 . 239 2°-1"
:\N T & 44 43.0 11.0 5.1 .239 2 -8" 43,0 1.5 4.0 . 239 20 -3"
o /N
< . W \V D1 = Arm Base O.D. @ Thickness shown is minimum, thicker materials
N D2 = Arm End 0.D. may be used.
~ | L1 = Shaft Length
_ Lc = Clamp-on Arm Length
/o' thick
5" Di TES:
/a‘ bio Connection bolt with GENERAL NO E.S
pin bolts G heavy hex nut Clamp-on details are used for the second arm on
(Typ) Pole 2 flat wosher’s dual mast arm assemblies or ILSN arm support. For
ELEVATION and 2 lock washers a clamp-on mast arm, a maximum 1 Y%" wide vertical
: slotted hole may be cut in the front clamp plate
(Mast Arm or St = 85% M to facilitate drainage during galvanizing. The slot
ILSN Arm to pole) - Per;eTrLglr' n shal |l be centered behind the arm and shall be no
o longer than the arm diameter minus 1". For an ILSN
CLAMP'ON CONNECT ION arm, a 1 'Y," diameter hole shall be cut in the front
clamp plate for wire access. A matched hole shall
be field drilled through the pole to provide wire
access after arm is oriented. Deburr both holes.
Where duplicate parts occur on a detail, welds
shown for part shall agpply to all similar parts on
:i the detail.
B 4 V-2 - Pin bolt ired t t rotation of
in bolts are require o prevent rotation o
15" Dia 4 Va clamp-on arms under design wind forces. Pin bolts
Threaded Threaded shall be ASTM A325 with threads excluded from the
Coupling Coupling shear plane. Pin bolt and %" diameter pipe shall

have ¥¢ " diameter holes for a Y/g" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
ARM COUPL ING DETAIL ILSN ARM COUPL ING DETAIL a ¥" diameter hole for each pin bolt. An " " diameter
hole for each pin bolt shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

. 179" thickness is permissible
for Tip Section

S Lo Min Lap
6'-0"(Min)~11"-0" (Max) equals 1.5
9"+ times female

"ﬁ—'° 1.D.

1= A

Note: A slip joint is £ 4 - ¥%" Dia holes and

=t Texas Department of Transportation
I Traffic Operations Division

e T e TRAFFIC SIGNAL
228[‘)" gi_rmr?]gfl t|>2 ;Bich [J?O:rj‘*- _Repair domogeg ? Stainiess steel bands (or Cables) SUPPORT STRUCTURES
o2Rea e 5 o golvonizing In gecordonce ond cosi bracker o8 Tn asiro-brac, LONG MAST ARM ASSEMBLY
’ 1 ," Dia Threaded Coupling. (50 TO 65 FT)
ARM W TA
SLIP JOINT DETAIL (CLAMP-ON ARM) BRACKET ASSEMBLY ELD DETAIL (80 AND 100 MPH WIND ZONE)

Longi-i-udinol Seam Weld must be Sheet 4 of 5 LMA (4) -1 2

oriented within the lower 90°

SSVTE?ns Ig;:‘lrrg:n:on ©T><DOT November 2000 DN: JK ‘CK: GRB |Dw: FON ‘CK: CAL

100% pengfrof ion within 6" 42000 REVISIONS CONT |sECT 08 HIGHWAY

of circumferential base welds. 112 FM 2275
DIST COUNTY SHEET NO.
TYL GREGG 14
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No warranty of any

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

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-

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

DISCLAIMER:

DATE:
FILE:

Shipping Parts List Shipping Ports List
Ship each pole with the following attached: enlarged hand hole, pole cap, fixed arm connection Traffic Signal Arms (Fixed Mount) (1 per pole)
bolts and washers, and any additional hardware listed in the table. Ship each arm with listed equipment attached Luminaire Arms {1 per 30" pole)
Noming| 30" Poles with Lumingire 24" Poles with ILSN 19.50" (Single Mast Arm) Nomingl Type IV Arm (4 Signals) Nominagl Arm Length Quantity
Arm See note above plus: one (or See note above plus 20.25" (Dual Mast Arm) Arm 3 Bracket Assembly 8’ Arm 2
Length two if ILSN attached) small one small hand hole  |Poles with no Lumingire ond no ILSN Length ond 4 CGB Connectors
hand hole, clamp-on simplex See note above ft. Designation Quontity ILSN Arm {Max. 2 per pole) Ship with
Single Mast Arm 50 501V clamps, bolts and washers
Lf ft. Designation Quantity Designation Quaont ity Designation Quantity 55 551V 2 Nominal Arm Length Quontity
50 50L 505 50 60 601V 7' Arm
55 55L 2 555 55 65 651V 9" Arm 2
60 60L 60S 60
65 65L 655 65 Traffic Signal Arms (80 MPH Clamp-On Mount) (1 per pole) Ship each orm with listed equipment attached
Dual Mast Arm Type I Arm (1 Signal) Type 11 Arm (2 Signals) Type [I1 Arm (3 Signals)
Lf Lc Nominal | 2 CGB connector and 1 clamp 1 Bracket Assembly ond 3 2 Bracket Assembly and 4
ft. | ft. | Designation Quontity Designation Quontity Designation Quontity Arm w/bolts and woshers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
5 | 20 5020L 50205 5020 Length w/bolts ond washers w/bolts and washers
24 5024L 50245 5024 ft, Designation Quontity Designation Quontity Designation Quontity
28 5028L 50285 5028 20 201-80
32 5032L 50325 5032 24 241-80 2411-80
36 5036L 50365 5036 28 281-80 2811-80
40 5040L 50405 5040 32 3211-80 32111-80
44 5044L 50445 5044 36 3611-80 36111-80
5 |20 5520L 55205 5520 40 40111-80
24 55241 55245 5524 44 44]111-80
28 5528L 55285 5528
32 5532L 5532S 5532 Traffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole) Ship each arm with listed equipment attached
36 5536L 55365 5536 Type I Arm (1 Signal) Type I Arm (2 Signals) Type [I1 Arm (3 Signals)
40 5540L 55405 5540 Nominal | 2 CGB connector and 1 clamp 1 Bracket Assembly and 3 2 Bracket Assembly and 4
44 5544L 55445 5544 Arm w/bolts ond waoshers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
60 | 20 6020L 60205 6020
24 60241 6024S 6024 ft. Designation Quantity Designation Quantity Designation Quantity
28 6028L 60285 6028 20 201-100
32 6032L 60325 6032 24 241-100 2411-100
36 6036L 6036S 6036 28 281-100 2811-100
40 6040L 60405 6040 32 3211-100 32111-100
44 6044L 60445 6044 36 3611-100 36111-100
65 | 20 6520L 65205 6520 40 40111-100
24 6524L 65245 6524 44 44111-100
28 6528L 65285 6528
32 6532L 65325 6532 Anchor Bolt Assemblies (1 per pole) Each anchor bolt assembly consists of the following: Top
36 6536L 65365 6536 Anchor Anchor ond bottom templates, 4 onchor bolts, 8 nuts, 8 flat
40 6540L 65405 6540 Bolt Bolt washers and 4 nut anchor devices (type 2)
44 6544L 65445 6544 Diameter Length Quantity per Standard Drawing "TS-FD".
2172 5 -3 2 Templates may be removed for shipment.
Foundation Summary Table **
Location Avg. N No. |Drill Shoft »xx
Ident. Blow/ft. | Each | Length (feet) Abbreviations
48-A Foundations may be listed seporately Fixed Arm Length ]
FM 2275 AT LOU GALOSY or grouped according to similarity of location Clomp-on Arm S ?’Texas Department of Transportation
- - \\ Traffic Operations Division
P -1 10 1 22 ond type. Quantities are for the Contractor’s Length (44" Mox.) =~“¢ OF o \\\
P-3 10 1 22 information only. . Foh .7&", LONG MAST
Decimal lengths in Design Table are to allow 7 X * A
interpolation for other penetrometer values. PR ZJAMESGCOWART? ARM ASSEMBLY
?g;’l‘g to nearest foot for entry into Summary gm ......... o &: PARTS LIST
' 9/10/18 4=~ 83899 -« 7
N N R 4 LMA(5)-12
WO n g Sheet 5 of 5
\\\\[ONAL e ©TxDOT November 2000 ON: UK [ox: ore Jow: Fon  Jox: ca
. Naas™> REVISIONS conT [sect o8 HIGHWAY
Total Drill Shaft Length 44 e FM 2275
TYL GREGG 15
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No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

DATE:
FILE:

CONN
DA1RM sui ale|c|ofe]|& DA1RM SIZ:I'E alelclole é?ﬁ? MATERIALS
in. in. in.|in.|in. | in.|in. | in. in. in. in| in.| in.| in.| in.| in.
ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
6.5 | 179 [ 12| 9 [ o |6 [1%] 1 7.0 | 179 | 11 [ 11 |8 |8 |1%]|1V ﬁgﬁ’;goﬁg?@ﬁo?:s@ A1011 HSLAS Gr.50 Class 2, A572 Gr.50 ’
7.5 | .179 | 13 | 9 1016 1% I1/ 7.5 | 179 |11 | 11| 8 8 [1%[1% or A1011 SS 6r.50 (2)
8.0 179 | 14 ] 10| 11 |7 2 [1 Y 8.0 179 | 11 11 | 8 8 2 [1 Y
9.0 | .179 |16 | 11 | 13| 8 | 2 |1V 9.0 | .179 | 13 | 13 | 10 [ 10| 2 |1 Va Plates ASTM A36, A588, or A572 Gr.50
9.5 | 179 | 17 | 12| 14 | 9 2 | 1Y% 10,0 | 179 [ 13 [ 13 [ 10|10 ]| 2 [1Y Connection Bolts | ASTM A325 or A449, except where noted
9.5 | .239 | 18| 12 | 15 | 9 2 |1 :;4 9.5 | .239 |13 |13 |10 |10] 2 |1 :;4 Pin Bolts ASTM A325
10.0 .239 | 18 | 12 | 15 | 9 2 [1 Y 10.0 .239 | 14 14| 11 |1 2 |1
10.5 | .239 | 18 [ 13 | 15 | 10| 3 [1' 11.0 | .239 [ 14 ] 1a ] 11 |11 3 (1% Pipe® ﬁ%gaAﬁgLﬁElE’cﬁ?%i A1011 HSLAS-F Gr.50
1.0 | .239 | 18 | 13 [ 15 [ 10| 3 |1% 1.5 | .239 | 14 | 14| 11 | 1 3 |1%
_ 3 . .
:%6"0“,"97'; s %;/ %;Op\ﬂ_c?; 5 XA‘% ﬁ . Misc. Hardware gsl;gnrl‘czjigds-reel or stainless steel
6 X /e 1 "
- | o] e 74
MC-1 Ya I\ ./‘;-g”f&_; 7 x"‘/RV || F— %" oussets R DETAIL A @® ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
Ya or 39/ Y x 167 74 — \ (top & bottom) A1011 HSLAS-F or A1011 SS may have higher yield strengths but
,,,,, = % See ':De+oi| AN / shall not have less elongation than the grade indicated.
ol o —§D AW B | e 7+ (Option #1) DETAIL BA’ @ ASTM A1011 SS Gr.50 material shall also have a minimum
33 N ; . elongation of 18 percent in 8 inches or 23 percent in 2 inches.
N | ———F ) o See "Detail B" Material thickness in excess of those stipulated under A1011 SS
¢ Conn. Bolts o= HI/=. (Option #2) will be acceptable providing the material meets all other
4 total with € Conn. Bolts T Arm— - %" Gusset R Yo Clamp R A1011 SS requirements and the requirements of this item.
1 flat & 1 | (4 total with o
lock washer Va ‘ | /a 1 flat & 1 lock | ,;7_7_<Mc-2 o0 Y6 Flange B
each) washer each) i': 1 3 gl 8 e "
® ! | e
ﬁz 2" dia hole ap ' 2 2
in plate ENin ‘ |
() ! L
(1 ! 6| ©
< < o oy — ! = | =
vl NP
Iw— |
T T e
| —y__ (VA . =
L i 2 dia hole i N
~ 2" dia hole T T ;n/zpme % plate o ¢ a < . )
in pole | ‘ | N e N ! Min. 85%
: / ® Deburr holes and | Penetration
€ Pole ‘ © Deburr holes and € Pole 4 offset as shown Arm——== 3 Arm——e= ﬁé?ggg_on
offset as shown for drainage 7 Detail 3"
for drainage FIXED MOUNT ARM CLAMP-ON ARM
FIXED MOUNT DETAIL 1 FIXED MOUNT DETAIL 2 W GENERAL NOTES:

ARM BASE ELD DETAILS Clamp-on details are used for the second arm on dual mast arm
assemblies. A Maximum 1 2" wide vertical slotted hole shall be
cut in the front clamp plate to facilitate drainage during

ARM SIZE A p [CONN. BOLTSIPIN BOLTS ARM SIZE A Folop feoNN. BOLTS|PIN BOLTS SRM SIZE A F |CONN. BOLTSIPIN BOLTS galvanizing. The slot shall be centered behind the arm and shal |
Dy + No. | Dia [ No.[ Dia 1 + No. [ Dia [No.| Dia 1 * No. | Dia | No.| Dia be no longer than the arm diameter minus 1"
in. in. in.|in. | ea. | in. [ea.] in. in. in. in.|in. | in.| ea. | in. |ea.| in. in. in. in. | in.] ea. | in. [ea.]| in. . . . .
6.5 179 2] e p) 1 2 | % 7.0 179 | 12 6 A 4 Y, | 2 | % 6.5 179 12| e 4 1 2 | % Fixed mount details are used for single mast arm assemblies
- RED) 1a 3 2 1 2 % 7.5 179 14 ) Y, 2 Y, 2 | % 7.5 179 14 s 2 1 2 5% and for the first arm on dual mast arm assembl ies.
8.0 .179 14| 8 4 1 2 | % 8.0 -179 | 14 8 Ya 4 Yol 2% 8.0 - 179 14| 8 4 1 2| % Where duplicate parts occur on a detail, welds shown for one
9.0 179 16| 10 4 1 2 | % 9.0 .179 16 10 A 4 1 2 [ % 9.0 .179 16 10 4 1 2 % part shall apply to all similar parts on the detail.
9.5 179 18] 12 4 1Yl 3] % 10.0 .179 |18 [ 10 A 4 1 2 | % 9.5 .179 18| 12| 6 1 3| % . . .
S s Pin bolts are required to prevent rotation of clamp-on arms
9.5 . 239 18 | 12 4 1l 3] % 9.5 .239 |18 | 10 1 6 1 3 SA; 9.5 . 239 18| 12| 6 1 3| % under design wind forces.
10.0 239 18] 12 4 1 Vel 3] % 10.0 .239 |18 | 10 1 6 1 3|1 % 10.0 . 239 18] 12| 6 1 3| %
%, Gap,=, 2T max. NOTE:
=y Gap_ 1" Max g 2" - U Pin bolts shall be A325 with threads excluded
Dia as | x 2" Typ X — “*W T MC-2 rk47 2" U-Strap, Grade 50 from the shear plane. Pin bolt and ¥;" dia pipe
required 12 ; Yo" Dia Dia as ™ ﬁ . shall have %" dia holes for a 3" dia galvanized
drainage hole required - 63w _—R=T Va dia : o' dia drainage hole cotter pin. Back clamp plate shall be furnished with
g d h | . . .
. b/l rainage hole a ¥%" dia hole for each pin bolt. An " " dia hole
12" Dia on s 1 ," Dia for each pin bolt shall be field drilled through
threaded 12" Dia Y +hreaded the pole after arm orientations have been
¢ Pin bolt, i/ coupling /) threaded + : approved by the Engineer.
pipe and holeJ B ¢ I " coupling ¢ pi i coupling
" Dia Sch 80 € Arm € Pin bolt ; _Pin bolt, 4{
Z“ipe (Typ) pipe & hOl’e ....... = f pipe & hole
P \
Typ ¥," dia L Y" dia € Arm
(Typ) Y Min. 85% Sch 80 Pipe € Arm Sch 80 Pipe - Dia. as
- 8 I/," thick Penetration . 3 Required
. 2 Grade 50 R ; equire
| 3rd Pin ‘ stiffener B 3rd bolt "F’,"n' +85¢. ‘%grté‘OH Grade 50 g
~| bolt where A where enetration Focuired Texas Department of Transportation
required— I ‘ | Ve x Va required W oot l Traffic Operations Division
[ TR e # AL/ e va # STANDARD ASSEMBLY
ol ! N " '] oy . R
G AL gy p -l s < FOR TRAFFIC SIGNAL
< i ! %) ~ N P . D
N gt ~ IR | fl o
1 et - L S50 Ol o SUPPORT STRUCTURES
! INg— s << (T8 H: HH “‘\: 7] Y
| e 1y h i O ~N
i 7 v | HE RIS ® ~ MAST ARM CONNECTIONS
N i ‘ thick 4 B e = o E N N R S e i
@] %" Dia | ! Connection bol+ with i j‘:‘ o ] 3w MA-C-1 2
~| Pinbolts heavy hex nut, - — : a J Vs qusset R
(Typ) qu_ Pole 2 flat washers < i ‘ ! Connection Bolt with C?nne°+'°n Bolt @©TxDOT August 1995 DN: MS ‘CK: Jsy ‘DW: MVF ‘CK: Jsy
o' thick and 2 lock washers. ~ hex nut, 2 flat washers Pin Bolt v%/:‘fz hexhnu+, &2 EVISIONS o Toer o v
at washers ’
strap B Pin Bolt L ¢ pole & 2 lock washers ¢ pPole it washers & §§§
CLAMP-ON DETAIL 1 CLAMP-ON DETAIL 2 CLAMP-ON DETAIL 3
16
126A




No warranty of any
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kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
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FILE:

DATE:

Dia as
required 2" Dia

drainage hole

¥" Dia threaded
coupling for
conduit connector

¢ Pin bolt,
pipe and hole

¥" Dia Sch 80
Pipe (Typ)

¢ Arm

(Typ)

SECTION A-A

Min. 85%
Penetration

Yo" thick
stiffener R

x| %" Dia > Connection bolt with
~/| Pin bolts > heavy hex nut,
(Typ) ~ ¢ pPole 2 flat washers
Vo™ thick and 2 lock washers.
strap R

ILSN CLAMP-ON DETAIL 1

GENERAL NOTES:

Clamp-on details shall be used for ILSN support
arm assemblies. A 15" inch diameter hole shall be
cut in the front clamp plate for wiring access. A
matched hole shall be field drilled through the pole
to provide wire access after arm is oriented.

Deburr both holes.

Where duplicate parts occur on a detail, welds
shown for one part shall apply to all similar
parts on the details.

Pin bolts are required to prevent rotation of
clamp-on arms under design wind forces.

NOTE:

Pin bolts shall be A325 with threads excluded
from the shear plane. Pin bolt and ¥" dia pipe
shall have 3¢ " dia holes for a " dia galvanized
cofter pin. Back clamp plate shall be furnished with
a ¥" dia hole for each pin bolt. An Y " dia hole
for each pin bolt shall be field drilled through
the pole after arm orientations have been
approved by the Engineer.

TABLE OF DIMENSIONS

for ILSN Support Arm Clamp-on
Details 1,2 and 3

ILSN ARM SIZE A ; CONN. BOLTS [pPIN BOLTS
. i No. Dia No. Dia
3 in. dia in.| in.| ea. | in. [ea. | in.
Sohedyle
40 Pipe 10| 4| 4 Ya 2 %
X
g
E| Gap =, 1 '5" max.
;\v ‘ ‘ 8"
Dia as ~
required - e 2" dia drainage hole

¥%" Dia
Sch 80 Pipe

3/4 n R
Grade 50

¥" Dia threaded
coupling for
conduit connector

SECTION B-B

Min. 85%
Penetration

MC-4

Yex Ya

- IQ ILSN Arm

__JE)

| ! Connection Bolt+ with
hex nut, 2 flat washers
& 2 lock washers

%AAAAAfQ Pole
ILSN CLAMP-ON DETAIL 2

%6 n

Clamp R

F—Min. 85%
2 Penetration

| d except
N "Clamp-on
Detail 3"
Arm———==
Il IA

CLAMP-ON ARM

ARM BASE WELD DETAILS

A

Threaded
Coupling

ILSN ARM COUPLING DETAIL

" U-Strap, Grade 50

Yo" dia drainage hole

¥" Dia threaded
coupling for

€ pin bolt conduit connector
& pipe hole
~—C Arm
%" Dia
Sch 80 Pipe Dia as required
Grade 50
SECTION C-C
‘ MC-2
=; 7444,g§;
= | € ILSN Arm
N l
(C — < ;: w 3 — C>
0 ;

—e=

%" gusset R

Pin Bol* Connection Bolt with

hex nut, 2 flat washers
& 2 lock washers

FAA'Q Pole
ILSN CLAMP-ON DETAIL 3

g’ Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST-ARM CONNECTIONS
MA-C (ILSN) -12

@TXDOT August 1995 DN: MS ‘CK: Jsy ‘DW: MMF ‘CK: Jsy
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s Access
Back plate Compartment

=/

Zinc die cast or

Alum. or Galv. Metal
Cap with min. of 3 0
set screws

See Detail F for c
alternate Pole Cap Back plate  compartment

3" dia Hook for

A
hanging wire Vs

No warranty of any

sion of this standard to other formats or for incorrect results or damages resulting from its use.
1"

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-

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

30/-0"

DISCLAIMER:

|/ "
Ya" ;{GI% " ! #

V' ] 'X

. —= el 1 A Yo
¢ Clamp 2" dia Pole MD-4 D = _ } e
/ EQ{]S‘.’?ﬁg Eﬁg,ﬂgme Vax YD Slot %e i 1‘&" ‘f” )ﬂ- See Detail J Round Pole Polygonal Pole
Luminaire Arm ~ NPSL § 7..f “\ ~
Threads N : -4 DETAIL J
) N TCII}J{ I./.4" TG Vax %6® e
/ © X 3" ou
DETAIL A / Pole R *\\ ot

_—— 7 7 SECTION X-X slot Ring, %" x 2 " ASTM A572 Gr 50
(for pole with fuminaire POLE COUPLING DETAIL —DETAIL G Opening for access compartment shall

£

23'-6"

DATE:
FILE:

"o [/ : Back plate
e gl ook Soe Detol i ¢ D SenoLS o po T e B 1o
for hanging wire for Handhole Weld : steel strip M-1020 or sheet A-569
Zinc die cast See Detail F for
| = ¢ of 4"x or Alum. or alternate Pole Cap 1%"
6" I.D Galv. Metal Cap %" dia Hook for Burndy #KC22J12T13,
%sl Handho le with min. of hanging wire Blackburn TTC, MD-5 12 circuit 600 volt
N 3 set screws or approved equal. compression Type HD terminal block
%" Dia ~~ Will accept 4-#8, (2 req’ @
— B%H or § D19 2-%6 or 1-#4 max.
z Screw
p Clamp-on arm : p #8-32
- - for lIDLSN - See Detail A LV, dia Y Split lockwasher, mtg. holes ™ Phil. Pan HD. scres, #8-32 x 1/,"
& \ for regular = = /" stainless for optional self-tap Type "F", stainless steel
. . Handhole Frame " Pole Cap .ﬁ. 6 circuit AN (4 req’d)
) “Min. terminal "
P! %"x 2" Min E=" S Hex. nut, 4" - 13NC b ook !
Yo stainless ();\— _f?
| DETAIL B %" dia Hook DETAIL C SECTION Y-Y
8 ————— "
Y | (If ILSN applied (optional) COPPER GROUND I~ Y2" clearance
(13 #10-32 / hole for copper
" " See Detail G " See Detail G - ground connector
€ of 4"x 6 for Handhole Weld q—,,Of 4 XF for Handhole Weld M mtg. holes
I.D. Handhole 6" I.D. for luminaire
Threaded S+rop\ Handhole cover Handhol e Handhole cover . double fuse 6"
Yo x 1% B Min 12g min. \‘ 12g min. L block (see
\q %" dia bolt %" dic bolt 3 Bor for 0-2>——— notes 38 4
= or screw or screw i \<_\5 wire and thicknéss . 4" x 6" hand
e Q Handhole Frame - Handhole Frame- 0 Y J-Bol+t Tab and 4% hole opening
(\ R %" x 2 min R %" x 2 min at+achment slot
N Fixed mount arm for Fixed mount arm for L Iz \@
“.’ single mast arm single mast arm
R assemblies or first assemblies or first 2" dia
|~ b arm on dual mast b arm on dual mast b A +hreaded ACCESS COMPARTMENT
R /f- arm assemblies arm assembl ies coupl ing
N \%N % A\ v~ g - 2 per NOTES:
P\Clcmp-on arm for e Clamp-on arm for o @ dual mast —
second arm on dual second arm on dual gggembly 1. The cover shall be one piece formed from ABS plastic, shall be a
K v y) Mmast arm assemblies v v) Mast arm assemblies——— v pear| gray color, and shall be suitable for exposure to harsh
g\* 8\\4? . g E 4? . a 4? sunlight and extreme weather. Cover shall latch with two screw
2" dia threaded 2" dia threaded latches and shall fit tightly to the enclosure ring to create a
>~ Gcoupling - 2 per coupling - 2 per SECTION V-V rainproof seal. Latch screws shall be 1/4-20 stainless flat
N dual rgcll5+ arm ~— dual rtl;clls+ arm = 4 socket head screws with tamper proof feature.
assembly assemb |y
DETAIL D DETAIL E M 2. The pole manufacturer shall provide with each pole a separate kit
- .. _— 7 T consisting of: one cover with two latching assemblies, two terminal
= (for 30’ pole with luminaire (for 24’ pole with ILSN sign (for 197 pole with no ILSN L strips (Mgro-rhon #985GP12CU or approved e:gquol) four #8-32 x
— and ILSN sign) R sign and no luminaire) ks H b : ’
+ and no luminaire) 114" self tapping type "F" stainless steel pan head screws, and
= S~ R = 3" #1" one ground connector (Blackburn TTC, Burndy KC22J12T13, or
° Anchor | Bol+t Bol+ Base R . = =TTy —\ Ilsco SSS-5). The traffic signal contractor shall install the kit
< Bolt Hole Slot | Circle Dim. Adjust. items in the field.
® Diameter|Diameter| Length [Diameter| L x T Range D +Vig' 9l
B olo 3. The screw hole spacing on the enclosure back plate shall be for
1 Yo 1 Y, 3, 17" 18" x 1 o 13.4° Bolt Hole L 5 two Marathon #985GP12 terminal strips, one Marathon #985GP06CU
- Diameter OlE 4 terminal strip, and one Bussmann #BM6032B fuse block.
| Access r 1 %" 2" i 19" [20" x 1 % 13.5° y il
| Compartment — 4 4 . sle 4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
N " 1/ 1w B " N N o Ferraz-Shawmut #30352 fuse block for poles where luminaires are
2 2 Va 4V, 21 22" x 2 13.6 </ to be instal led.
2 |/4u 2 |/2u 5u 23.. 24-- X 2 |/4.| 13.7°
Slot . g Texas Department of Transportation
4" or 3g pole Ya" Length égéggrmem l Traffic Operations Division
* %" or 7g pole e " BASE PLATE PLAN
= MD-3 at
al Vi or 3q < TRAFFIC SIGNAL
- ase
= pole N
~| Plate v o Q SUPPORT STRUCTURES
-3 a 13
- Ye 'I' or 79 @ 857 Min. penetration MAST ARM POLE DETAILS
pole
0 @ 607% Min. penetration
=1= 100% pemetration within -N-
H NP N 6" of circumferential MA-D-12
R base welds.

@TXDOT August 1995 DN: MS ‘CK: Jsy ‘DW: FON ‘cx: CAL
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No warranty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act”,
sion of this staondard to other formats or for incorrect results or damages resulting from its use.

kind is made by TxDOT for any purpose whatsoever.

The use of this standard is governed by the

DISCLAIMER:

$TIMES

$DATES
FILE: $FILES

DATE:

F AT TA NOTES:
OUNDATION DESIGN TABLE . FOUNDATION SUMMARY TABLE @
REINFORCING EMBEDDED DR&LED@SHAFT ANCHOR BOLT DESIGN FOUNDATION @ /énchor pol’r desm.g: deyelops éhe @
FDN DRILLED STEEL LENGTH-ft(4), , 1 DESIGN oundation capacity given under AVG. DRILLED SHAFT LENGTH
TYPE | SHAFT <p1ma_ | TEXAS CONE PENETROMETER| ANCHOR | ¢ [BOLT [, -1 _LOAD @ TYPICAL APPLICATION Foundation Design Loads. LOCATION |ty | 7OV | MO (FEET)
DIA é%g; & PITCH N-Dlows/ft BOLT [ (ksiy| CIR [rypg | MOMENTISHEAR (@ Foundation Design Loads are the IDENTIFICATION TYPE| EA
10 L 40 DIA DiA K-fY 1Kips oIL\Jowcble momen?s and shears at AL 24-A | 30-A | 36-A| 36-B | 42-A
24-A 24" | 4-#5 |#2 at 127 5.7 5.3 4.5 ¥, 36 |12 Y| 1 10 1 Zggifgcﬁ:egole, pedestal mounted the base of the structure. FM 2275 AT LOU GALOSY
30-A 30" 8- #9 |#3 at 6" | 11.3 10.3 8.0 15" 55 17" 2 87 3 |Mast arm assembly. (see Selection Table) @FOUHGG??OOS may 2? HE‘FGU.S??GI’?IGW P2 10 136-a 1 13
R B 3w " Mast arm ossembly. (see Selection Table) g; ?gggﬁ?gnogﬁgr_r;/gg gugrle;-r?;é Zre
36-A 36 10- #9|#3 at © 13.2 12.0 9.4 1 /4 55 19 2 131 5 30’ strain pole with or without luminaire. for The COHTFGCTOI"S. information only. P-4 10 36-A 1 13
Mast arm assembly. (see Selection Table) @
_ " _ " 15, 13, 10.4 " 1" Strain pole taller than 30 & strain Field Penetrometer readings at a depth
68 36 12-#9|#3 at 6 >:2 36 0 2 > 2 2 190 ! pole with mast arm of approximately 3 to 5 feet may be
" t just shaft | ths.
42-A 4o 14- #9|#3 gt 5" 17.4 15.6 11.9 24" 55 23" 2 271 9 Mast arm assembly. (see Selection Table) used fo odjust sha engThs
@ If rock is encountered, the Drilled
Shaft shall extend a minimum of two
diameters into solid rock.
FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole @Er)ecirln?l Igng’rhs :n+pesi%n To?rlje are
ARM PLUS ILSN SUPPORT ASSEMBLIES (ft) to Ollow interpolation for ofher et
FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table.
- MAX SINGLE ARM LENGTH 32 487
;S 24" X 24’ _E ANCHOR BOLT & TEMPLATE SIZES
g 28" X 28’ o BOLT |@eoLT| Top | BOTTOM | BOLT R2 A
| MAXIMUM DOUBLE ARM 32° X 28’ 32" X 32 9 IN. LENGTH | THREAD | THREAD | CIRCLE
%% LENGTH COMBINATIONS 36" X 36° " Y, e - — 27 TV | 5%
3= 40" X 36’ o7 1V | 5 -an | & 2" 17 10" 7
44" X 28 44 X 36’ v 1 %" | 3-10" 7" 4" 19" N | T Y
o
= MAX SINGLE ARM LENGTH 36’ 44’ o 2" 4’ -3" 8" 5" 21" 12 Yo" 8 o
55 24" X 24° - 2" | a9 9" 5 /5" 23" 13 %" | 9 V"
. ’ j-
a8 28" X 28 o (@) Min dimensions given,
- | MAXIMUM DOUBLE ARM 32' X 24’ 32 X 32° longer bolts are acceptable.
aa LENGTH COMBINATIONS - -
==z 36" X 36 Use average N value over
g= 40" x24’ 40" X 36' the top third of the TOTAL DRILLED SHAFT LENGTHS 26
= 247 x 36 embedded shaft. .
Ignore the top 1’ of soil. Conduit ‘
1 Eéf’\Mg(L)rE;h design wind speed, foundation Steel Template y GENERAL NOTES:
. 1 wi . u [ . . 7. .
30-A can support up to a 32° arm with Span Wires with holes /i " greater , Design conforms to 1994 AASHTO Standard
another arm up to 28° R than bolt diameter Specifications for Structural Supports for
kgm”?gl:?onol) Highway Signs, Luminaires and Traffic
; N > . O
2. For 100mph design wind speed, foundation o ° Spiral Signals and inferim revisions fhereto.
36-A can support a single 36’ mast arm. Bond anchor bolts to_

Reinforcing steel shall conform to Item 440,

rebar cage, two "Reinforcing Steel".

locations using #3
Anchor bolts to be bar or #6 copper

a" thk., min.
Circular Steel

Sway Cable

Bars Concrete shall be Class "C".

Top Template . Heavy Hex 2 approximately oriented jumper. Mechanical Bolt Circle
o ® Nut (Typ) = so that two bolts are in E?g?gg*?gf 22&;622 UL DiomeJrér Threads for anchor bolts and nuts shall be
o|l? 2 Flat Washers Q fension from the Span | rolled or cut threads of 8UN series up to 2"
= = W load encasement g S . .
= ,1_: per Anchor Bolft - ire loads. . in diameter or UNC series for all sizes. Bolts
© TOP VIEW and nuts shall have Class 2A and 2B fit tolerances.
™~ Vi" to Vp' of Galvanized nuts shall be tapped after galvanizing.
c A TYPICAL STRAIN POLE bglJf sr;oglg sholl 8 Anchor bolts that are larger than 1" in diameter
5 = gogéf;e ove Ho shal |l conform to "alloy steel" or "medium-strength
c d ASSEMBLY =] cuGCJ mild steel" per Item 449, "Anchor Bolts". Anchor
3 N = o bolts that are 1" in diameter or less shall conform
- £ 7 L NEIEN R e L Circular Steel ©9& to ASTM A36. Galvanize a minimum of the fop end
8 o Xe) o AR LJ“ Template 0| thread length plus 6" for all anchor bolts unless
Q1= 59 c Type 1 M el M ’ (Temporary) ‘e otherwise noted. Exposed washers and exposed nuts
o (= | = T » éf shal | be galvanized. All galvanizing shall be in
Lo g  pa— e . 'Th + 44 , M | . H ,,.
5| oF |5, s yp: . o ‘ engir Conduit (See LayouT \ |5 accordance wi Item 5 Galvanizing
e cSlo R=d— a Thi } sheets for diameter. ) Templates and embedded nuts need not be galvanized.
< O |2 1 ickness = Orient gs directed by \ Lubricate and tighten anchor bolts when erecting the
> ds4 « h) the E 1 2
Zaula rhehy min. S + e tngineer. or structure in accordance with Item 449, "Anchor Bolts".
] upporTing . required) = e
3 il Arm Luminaire ) )= —Anchor £
15" Min Arm (optional) —I= Bolt 5 s‘\gp\\\\\
2 Sides }CE» Vertical Bars (See e l—Circular 9]¢ i\v\a ....... Té\,’, \\' s
Circular Steel Bottom Template (Typ) 9 Design Table for size Steel ko] - g
(Omit bottom template g & number). =~ Template %.9 ,’*%.' ‘.d\* ‘.‘ I Texas D?gg;ﬁ”ggﬁf%g Zﬁgcgmr’a"on
for FDN 24-A) |_—— 2/, 7 # E . . '
o BIC A
HOOKED ANCHOR ~ NUT ANCHOR 2 =] 8 e o 2
/
(TYPE 1) (TYPE 2) € e~ 3] SlE ¢ . /]
3 Spiral, 3 flat turns §> E 83 ,("083899 .... Q’ TRAFFIC SIGNAL
A H T A Y = top & 1 flat turn | | olo 0 s
NCHOR BOL SSEMBL . bottom. (See Design /’<\ B 'Q OA'-.([C Y .-'é“/ POLE FOUNDATION
§ Table for size & pitch) = 'Q Qy"-..ENS.u';\cJ\’I
+ — i \ 0 oo N -
: . ] WONAL B
© i Drilled |5 NS~ TS-FD-12
. > Vertical bars may rest Shaft Dia ! -
Oruen-r anchor bolts orthogonal — : — 7 GCOn 2
with the fixed arm direction to 9? EOI*ST ?f.gr%[;;d 20|eh [ ©TxD0T August 1995 ON: MS [cs usv Jow: maosw Jekeusv/1en
ensure that two bolts are in TYP I CAL MAST ARM L .Iro dg iol\?vherlﬁ : enoug M 9/1 0/1 8 506 REVISIONS CONT |secT 0B HIGHWAY
tension under dead load. ASSEMBLY concrete is ploced.  FOUNDATION DETAILS N FM 2275
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7'-6"£1" (8’

Nominal Arm Length)

9/ - 41"

(10’ Nominal Arm Length)

MATERIALS

Pole or Arm Simplex

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

Arm Pipes

ASTM A53 Gr.B, A501, A1008

No warranty of any

0° (+2°,-0°)
o EF HSLAS-F Gr.50 (@), or A1011 HSLAS-F Gr.50 (@)

¥
8" Min. S‘H’Gigh*

I
Min. straight Arm Strut Plates(® |ASTM A36, A572 Gr.50 @), or A588

8"

length

‘ |ength

Misc. ASTM designations as noted

Removable plastic or
galvanized metal cap

2/-3"2 " Min. J
3°-0% V" Maxﬁ@

Removable plastic or

2" SCH 40 Pipe
galvanized metal cap

Strut B 3 "x 2" Min.
2 %" 0.D. Y6
2" SCH 40 Pipe

2 %" 0.D.
Strut B % "x 2"

Min.

C)Dimensionol limits 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.

Strut
R 5%6 u>< 2--
Min.

5/ -g"+]"
5/ g 1"

C)Any of the materials |isted for plates may be used
where the drawings do not specify a particular ASTM
designation.

€ Bolt Holes
Simplex fitting
€ Bolt Holes
Simplex fitting

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

C)ASTM A572, A1008 HSLAS-F, and A1011 HSLAS-F may
have higher yield strengths but shall not have less
elongation than the grade indicated.

1 2" SCH 40 Pipe

1 /4" SCH 40 Pipe
Yo p 1 %" 0.D.

1 %" 0.D.

LA-1

1/-g"+ %2"
1'-6" + %2"

GENERAL NOTES:

10-FOOT LUMINAIRE ARM

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

8-FOOT LUMINAIRE ARM

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

1111. Vz"

Clamp
'E |/4u % 6"
A572 GR 50

LA-2
Ya

A Ya

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

1“1"/2"

== Clamp

R 3g x 7"

A3 Field out
LA-2 hole in

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO.1
(HALF_SECTION)

DETAIL NO. 2
(HALF_SECTION)

LA-3 0

4
€ 5" Dia. A325 Bolts
2 bolts & 2 lock
washers per clamp

Yo"tV

LA-3

€ 5" Dia. A307 Bolts

2 at 4 4" c-c each side
4 bolts & 4 lock
washers per clamp

%6 6"

pole‘gﬁ\\\\

A325 Bolt
(2 per fitting)

. Field cut =
- hole in

pole 4*\\\\

o Lock Washer =
(2 per fitting)

;‘ Arm Simplex

\

WMM3

Pole Simplex
Clamp

UPPER SIMPLEX FITTING

A yz" Dia. x 1 I/z" v

I

=

__
UPPER SIMPLEX FITTING

DIRECT ATTACHMENT
DETAIL

€ 2" Dia. Holes-

13NC Tapped V"

Threads EY
Yo

Vo' Dia. x 1 Yo" :\m

5" Approx.

s

4n

A325 Bolt

(2 per fitting)

Lock Washer )
(2 per fitting)

Arm Simplex
2" Dia.

POLE

Pole Simplex

Approx.

5" Appox.

SIMPLEX DETAIL

So
1"1'y2"

A325 Bolt
.(2 per fitting)

Vo' Dia. x 1 Yo" v

7/8"
Yo" Dia. x 1 Yo" max

A325 Bolt
(2 per fitting)

5" Approx.

///ff1 %" Dia. Approx.

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.

Materials and fabrication shall be in
accordance with Item 686, "Traffic Signal Pole
Assemblies (Steel)" and with the details,
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
shal| be within the tolerances generally
obtainable in normal fabrication practice.

Unless otherwise noted, all parts shall be
galvanized after fabrication in accordance with
Item 445, "Galvanizing".

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.

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
shal | 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
to the pole at the location shown on the plans.

If clamp assemblies are ordered without
poles, the Fabricator shall ship one upper and
one lower clamp assembly together in a single
package, including all nuts and washers
required for the clamps and simplex fittings.

g’ Texas Department of Transportation
Traffic Operations Division

1 % n
1 |/2 "
K

Lip
removed N

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE

%.. Diﬁ-y §Q ‘ = 9

Sch 80 A == .

Pipe = Lip
removed—

\\

Lock Washer Lock Washer

DATE:
FILE:

Clamp
m %G " X 5II !
A572 GR 50

LA-2
Ya

Clamp
R :%s " 6"
! AT15 GR 50

\ v LA-2

AN N

(2 per fitting)
Arm Simplex

Pole Simplex
Clamp

u

CLAMP ATTACHMENT CLAMP ATTACHMENT

DETAIL NO. 3
(HALF_SECTION)

LOWER SIMPLEX FITTING

(2 per fitting)
Arm Simplex

Pole Simplex

i/
LOWER SIMPLEX FITTING

DETAIL NO. 4
(HALF_SECTION)

SECTON A-A

SECTON B-B

5 1/," Approx.

Yo"

%" |

—emt

ARM SIMPLEX DETAIL

SUPPORT STRUCTURES
ARM DETAILS

LUM-A-12

@TXDOT August 1995 DN: LEH ‘CK: Jsy ‘DW: LTT ‘CK: TEB
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

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 plans. Use only
diagrammatic and may be shifted to accommodate field conditions. a flat, high tensile strength polyester fiber pull tape for pulling conductors through
the PVC conduit system. When galvanized steel RMC elbows are specifically called for in
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 means of a grounding bushing on o rigid metal extension. Grounding of the rigid
specifications, National Electrical Manufacturers Association (NEMA), and are listed by metal elbow is not required if the entire RMC elbow is encased in a 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
as Canadian Standard Association (CSA), Intertek Testing Services NA Inc., or FM Approvals PVC elbows are subsidiary to various bid items.
LLC can be considered equivalent to UL. Where reference is made to NEMA |isted devices,
International Electrotechnical Commission (IEC) listed devices will not be considered an 9. When required, provide High-Density Polyethylene (HDPE) conduit with factory installed internal
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
listing. Foulty 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
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
additional cost to the Department. size PVC called for in the plans. Ensure the substituted HDPE meets the requirements of Item 622,
except that the conduit is supplied without factory-installed conductors. Make the transition of
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) ot the bore pit. Provide conduit of the size
steel when plans specify galvanized, provided the bolt size is s in. or less in diameter. and schedule as shown on the plans. Do not extend substituted conduit into ground boxes or
foundations. Provide PVC or galvanized steel RMC elbows as called for at all ground boxes and
4. Provide the following test equipment as required by the Engineer to confirm compliance with foundations.
the contract and the NEC: voltmeter, ammeter, megohm meter (1000 volt DC), ground resistance . . . . .
tester, torque wrenches, ond torque screwdrivers. Ensure all equipment has been properly 10. Use +wo—ho[e s+rop§ when supporting 2 in. and Iorgef conduits. On electrical service poles,
calibrated within the last year. Provide calibration certification to the Engineer upon properly sized stainless steel or hot dipped galvanized one-hole standoff straps ore allowed on
request. Operate test equipment during inspection os requested by the Engineer. the service riser conduift.
5. Install grounding as shown on the plans and in accordance with the NEC. Ensure all metallic B. CONSTRUCTION METHODS
conduits; metal poles; luminaires; aond metal enclosures are bonded to the equipment grounding
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
connectors, ond bonding jumpers ore subsidiary to the various bid items. the structure’s expansion joints to allow for movement of the conduit. In addition, provide
. . . . L. . and install expansion joint fittings on all continuous runs of galvanized steel RMC conduit
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 ft. When
Material Producers List (MPL) intended for use on each project. Prequalified materials are requested by the project Engineer, supply manufacturer’'s specification sheet for expansion
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
No substitutions will be allowed for materials on this list. movement at no additional cost to the Department. Provide the method of determining the
amount of expansion to the Engineer upon request. Do not use LFMC or LFNC as a substitute
CONDUIT for the required expansion conduit fittings.
A. MATERIALS 2. Space all conduit supports at maximum intervals of 5 ft. Install conduit spacers when
attaching metal conduit to surfoce of concrete structures. See "Conduit Mounting Options”
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.
Specification (DMS) 11030 "Conduit" and Item 618 "Conduit" of TxDOT's "Standard Specifications
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
conduits listed under Item 618 on the MPL under "Roadway Illuminotion and Electrical Supplies." specifically in the plaons or as approved by the Engineer.
Provide conduit types according to the descriptive code or as shown on the plans. Do not
substitute other types of conduits for those shown. Provide liquidtight flexible metal conduit 4. Unless otherwise shown on the plans, jack or bore conduit placed beneath existing roadways,
(LFMC) when flexible conduit is called for on galvanized steel rigid metallic conduit (RMC) drivewoys, sidewalks, or after the base or surfocing operation has begun. Bockfill ond
systems. Provide liquidtight flexible nonmetallic conduit (LFNC) when flexible conduit is compact the bore pits below the conduit per Item 476 "Jaocking, Boring, or Tunneling Pipe
called for on polyvinyl chloride (PVC) systems. or Box" prior to installing conduit or duct cable to prevent bending of the connections.
2. Provide golvonized steel RMC for oll exposed conduits, unless otherwise shown on the plans. 5. When placing conduit in the sub-grade of new roadways, backfill all trenches with excavated
Properly bond all metal conduits. material unless otherwise noted on the plons. When plocing conduit in the sub-base of
new roadways, backfill all trenches with cement-stabilized base as per requirements of
3. Unless otherwise shown on the plans, provide junction boxes with a minimum size as shown in Items 110 "Excavation", 400 "Excavotion 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 and place warning tape approximately 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 and 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 To" 0" 2" " . . " . . . . . . . . .
0" x 10" x 12" x 12" x 4 16" x 16" x 4 8. Ensure conduit entry intfo 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
4 8" x 8" x 4" 10" x 10" x 4" 10" x 10" x 4° cans, service enclosures, auxiliary enclosures aond junction boxes. Grounding bushings on water
tight sealing hubs are not required.
#6 8" x 8" x 4" 8" x 8" x 4" 10" x 10" x 4"
B .. B B .. B " .. " 9. Fit the ends of all PVC conduit terminations with bushings or bell end fittings. Provide and
#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 ore the same size as the equipment
entering raceways must have threaded entries or hubs identified for the intended grounding conductor. Bonding of conduit 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
c°”?“;* enTrle? are on Ihe igme ?689- Meghoﬂucolly secure all junction boxes with 11. At all electrical services, install a 6 AWG solid copper grounding electrode conductor. 52223‘ Operations
an internal volume grearer an Gu. Inches. N A . ) I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd
. . . . . 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).
junction boxes containing only 10 AWG or 12 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 TR A TA
. . . . . . 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 mot use silicone caulk as a ELEC lc L DE ILS
unless specifically required by the plan sheets. When EMT is called for, provide condui+t sealant.
junction boxes made from galvanized steel sheeting, |isted ond approved for 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 (t+hreaded or non-threaded) with zinc rich paint (94% or
the same 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 ) - ] 4
7. p . P . . . . as allowed under Item 445 "Galvanizing." Do not paint non-galvanized material with @ zinc rich
- Provide PVC junction boxes intended for outdoor use on PVC conduit systems, unless paint as an alternative for materials required to be galvanized. FILE: edl-14.dgn ON: [ex: o K
otherwise noted on the plans.
@©TxDOT  October 2014 CONT [SECT JoB HIGHWAY
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

ELECTRICAL CONDUCTORS
A. MATERIAL INFORMATION

1. Provide Type XHHW insulated conductors in accordance with Departmental Material 12. Provide and install a separate stranded equipment grounding conductor Seal between
Specification (DMS)11040 "Conductors" and Item 620 "Electrical Conductors." Provide (EGC) in all conduits that contain circuit wiring of 50 volts or more. ductors with
conductors as listed on the Material Producers List (MPL) on the Department web site Unless shown elsewhere, size the EGC to be the same size as the largest condusTors Witk Heat Hot mel+ “C" clamp
under "Roadway I!lumingtion ond Electrical Supplies” Item 620. Color code insulated current corrying conductor contained in the conduit. Ensure all EGCs hot melt adnesive Shrink adhes | ve type conmector
conductors in conformance with the NEC. Identify grounded (neutral) conductors with are bonded together at every accessible location. For traffic signal tape. Tape to Tube tape yP
white insulation. Identify grounding conductors f(ground wires) with green insulation instal lations, provide a minimum size 8 AWG EGC. The EGC is paid for extend past end 1\
or bare conductors. Identify ungrounded (hot) conductors with any color insulation under Item 620. Pf"+Ub=”% by
except green, white, or gray. Keep color scheme consistent throughout the wiring 8" to '/
system. Identify conductors 6 American Wire Gauge (AWG) and smal ler by continuous C. TEMPORARY WIRING
color jaocket. Identify electrical conductors 4 AWG and larger by continuous color
jacket or by colored tape. When identifying conductors with colored tope, mark at 1. Install temporary conductors aond electrical equipment in occordance with
least 6 in. of the conductor’s insulation with half lops of tape. the NEC article "Temporary Installations" and Department standard sheets.
2. Provide o solid copper 6 AWG grounding electrode conductor to bond the electrical 2. Provide o ground fault circuit interrupter (GFCI) for power outlets for
service equipment to the concrete encased grounding electrode or the ground rod at portable electrical equipment, power tools, ice mochines, ice storage bins Increase
the service location. Connect the grounding electrode conductor to the ground rod and refrigerators located outdoors ot grade. GFCI may be ony one of the insulation
with a UL listed connector in accordance with DMS 11040. Connect the grounding following: molded cord aoand plug set, receptacle, or circuit breaker type. diameter with
electrode conductor to the concrete encased grounding electrode as shown in the hot melt
plans. 3. Use listed wire nuts with factory opplied sealont for temporary wiring adhesive tape.
where approved. Tape to extend
3. Where two or more circuits are present in one conduit or enclosure, permanently 2" Min 2" Min past end of
identify the conductors of each branch circuit by attaching a non-metallic tag 4, Enclose conductor splices within a listed enclosure or ground box, or ensure : 5 tubing by
around both circuit conductors at each accessible location. Provide tags with the splices are more than 10 f+. above grade vertically ond more than 5 ft. overlap overlap Ve" to Yo"
two straps, large enough to indicate circuit number, letter, or other horizontal ly from any metal structure. Where installing temporary conductors
identification as shown in the plans. Print circuit identification on the tag in areas subject to vehicle traffic or mobile construction equipment, ensure
with a permanent marker. the vertical clearance to ground is ot least 18 ft+. when measured at the
lowest point. Ground messenger wires that support power conductors in SPLICE OPTION 1
4. Use listed compression or screw type pressure connectors, terminal blocks, or conformance with the NEC. -
split bolt connectors for splicing as specified in DMS 11040. Use hot mel+ Compression Type
adhesive tape to fill the gap and seal the ends of heat shrink tubing. Provide 5. Protect and when necessary repair any existing electrical conduits uncovered
UL listed gel-filled insulating splice covers. Splicing materials, insulating during the construction process in a timely manner and in conformance with
materials, breokaway disconnects, splice covers, and fuse holders are the NEC.
subsidiary to various bid items.
B. CONSTRUCTION METHODS GROUND RODS & GROUNDING ELECTRODES
1. Use only a flot, high tensile strength polyester fiber pull tope for pulling A. MATERIAL INFORMATION
conductors through the conduit system. After installing conductors in conduit, seal + Heat
per form conductor pull test. If @ conductor cannot be freely pulled, make any 1. Provide and install a grounding electrode at electrical services. Provide o bf e th Shrink
needed alterations or repairs at no additional cost to the department. Perform ground rods according to DMS 11040 ond the plans. Lorger diometer or |onger ﬁO? U°|$r5dx' A Hot mel+ Tube
insulotion resistonce tests in accordance with Item 620. Coordinate with the length rods may be called for in some specific locations, see the individual +° meT a +esnve adhesive
Engineer to witness the tests. plans sheets. Concrete encased grounding electrodes may be called for in e§$25d ng* :nd +ape Split bolt
. . L specific locations including electrical service, see individual plan sheets. e b_p M //_
2. Leave 2 ft. minimum, 3 ft. maximum length for each conductor up to the splice in of, Tubing by
ground boxes. Leave 3 ft. minimum, 4 ft. maximum length of conductor in ground Va" to Y
boxes when pul led through with no splice. Leove 1 ft. minimum, 1.5 ft+. moximum B. CONSTRUCTION METHODS
length of conductor at enclosures, weatherheads and pole bases. . .. . . . . . .
1. Furnish auxiliaory ground rods for |ightning protection and install in soil,
3. Make splices only in junction boxes, ground boxes, pole bases, or electrical concrete, or both, as called for in the plans. For ground rods installed
enclosures and use only |isted compression or screw type pressure connectors, in concrete, ensure the connection of the conductor to the ground rod is_
terminal blocks, or split bolt connectors. Insulate splices with heavy wall readily accessible for inspection or repairs. For ground rods installed in
heat shrink tubing or gel-filled insulating splice covers to provide a soil, ensure that the upper end is between 2 to 4 in. below finished grade.
watertight splice. Overlap conductor insulation with heat shrink tubing a . . . . Increase
minimum of 2 in. past both sides of the splice. Where heat shrink tubing 2. Do not place ground rods in the same drilled hole as a timber pole. Wrap split bolt insulation
may not shrink sufficiently to provide a watertight seal around the individual . . . connector with diameter with
conductors, prior to heating the tubing, increase the diameter of the conductor 3. Install ground rods so the imprinted part number is at the upper end of hot melt adhesive hot melt
insulation using hot melt adhesive tape to provide a watertight seal between the rod. tape to ?ro+$c+ 2" Min - odhesive tape.
the individual conductors and the heat shrink tubing. Ensure the tape extends . . heat shrink from 'n. 2" Min, Tape to extend
past the heat shrink tubing. Use hot melt adhesive tape to fill the gap and 4, Remove all non-congucflve coatings such as concrete splatter from the rod sharp edges over lap over lap past end of
seal the ends of heat shrink tubing. Heat shrink tubing that appears to have at the clamp location. tubing by
been burned, or overheated, is considered defective and must be replaced. . . . Yo" to '/a"
5. Route all conductors as short and straight as possible for connection to
4. Size ond install gel-filled insulating splice covers according to |73U*”‘gg gro$e$+ion_grgundfrodih When Odbegd is required, ensure a minimum
. PFi i i i i radius bend of four inches for these conductors.
manufacturer’s specifications when used in place of heat shrink tubing. SPL ICE OPTION 2
5. Wire nuts with factory opplied waterproof sealant may be used for 8 AWG or 6. Unless otherwise called for in the plons, protect grounding electrode Spl it Bolt Type
smal ler conductors in above ground junction boxes, but not in pole bases or conductors with non-metallic conduit. When protecting grounding electrode
ground boxes. Install wire nuts in an upright position to prevent the conductors with metal conduit, provide and install a grounding type bushing
accumulation of water. ond properly sized bonding jumper on each end of the metal conduit.
6. Support conductors in illumination poles with a J-hook at the top of the pole. 7. Written outhorization is required before installing o ground rod in a
horizontal trench for rocky soil or a solid rock bottom.
7. When terminating conductors, remove the insulation and jaocketing material without
nicking the individual strands of the conductor. Conductors with nicked individual
conductor strands or removed stronds will be considered damoged. Snap- | ock,
See through .
8. Replace conductors and cables that are damaged beyond repair or that fail an mo | ded coeer molded clamp §® opf,f;’a"gg,,s
insulotion resistonce test at no additional cost to the department. I . Division
Texas Department of Transportation Standard

Listed Screw Type
with gel-filled

insulating splice
cover

9. Do not repair damaoged conductors with duct tape, electrical tope, or wire nuts.
Use only approved splicing methods. Set Screw/Lug

for making
connections
L Al [ Al

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

ELECTRICAL DETAILS
CONDUCTORS

ED(3)-14

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

breakaway devices. Trim waterproofing boots on breakaway connectors to fit snugly FILE: ed3-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
around the conductor to ensure waterproof connection. Only one conductor may enter TxDOT  October 2014 CONT |SECT 408 HIGHWAY

a single opening in a boot. Provide waterproof boots with the correct number of SPLICE OPTION 3 © REVISIONS

openings. Leave unused openings factory sealed. Use prequalified breakaway connectors e

Og shoem on the MPL. P 9 Y preq Y Listed Screw Type DIST COUNTY snszerzuo.

7c




No. 3

No warranty of any

TxDOT assumes no responsibility for the conversion

Reinforcing No. 3 Ground
steel Reinforcing boxu GROUND BOXES
N A A ] _\ A. MATERIALS
[ " typ)| - - T T T T T T T - ‘_Eéﬁifem Apron R 2]
yp \ wh p @ KK 1. Provide polymer concrete ground boxes measuring 16x30x24 in. (WxLxD) or smaller in
I | when require Apron-Ful | accordance with Departmental Material Specification (DMS) 11070 "Ground Boxes" and
I 10" ! A Grounding Depth of box Item 624 "Ground Boxes. "
| (typ) bushing for . . .
L | RMC. Bell end 3 q b - : 2. Provide Type A, B, C, D, ond E ground boxes as shown in the plans, and as Iisted on
—ZZF =0 CzZHgzzZ311I= fitting for C 9" Aggregate the Material Producers List (MPL) on the Department web site under "Roadway I!lumination
: ' PVC (4) £i11 (3) and Electrical Supplies,” ltem 624.
| : Ground 3. Ensure ground box cover is correctly labeled in accordance with DMS 11070.
box .
! I Conduit or / g??d“'+ 4. Provide larger ground boxes in accordance with Item 624 and as shown in the plans.
l " M duct cable
_ - - - — — ‘2 ) B. CONSTRUCTION METHODS
1. Remove all gravel and dirt from conduit. Cop all conduits prior to placing aggregate
1 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
PLAN VIEW SECTION A - A éggi;gg+;nches deep, prior to setting the ground box. Install ground box on top of
APRON FOR GROUND BOX 2. Cast ground box aprons in place. Reinforcing steel may be field bent. Ensure the depth

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

(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 3. Keep bolt holes in the box clear of dirt. Bolt covers down when not working in ground
or bell end fittings. boxes.
(2) Maintain sufficient space between conduits to allow for proper installation of bushing. 4. Install all conduits and ells in a neat and workmanlike manner. Uniformly space

conduits so grounding bushings aond bell end fittings can easily be installed.
(3) Place aggregate under the box, not in the box. Aggregate should not encroach on the

interior volume of the box. 5. Temporarily seal all conduits in the ground box until conductors are installed.

(4) Install o grounding bushing on the upper end of all RMC terminating in a ground box. 6. Permanently seal conduits immediately after the completion of conductor installation
Ground RMC elbows when any part of the elbow is less than 18 in. below the bottom of and pull tests. Permanently seal the ends of all conduits with duct seal, expandable
the ground box. [nstall a PVC bushing or bell end fitting on the upper end of all PVC foam, or other method as approved. Do not use duct tape as a permanent conduit sealant.
conduits terminating in a ground box. Do not use silicone coulk as a sealant.

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

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

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

GROUND BOX DIMENSIONS 9. If an existing ground box in the contract has o 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.
TYPE OUTSIDE DIMENSIONS (INCHES) Verify existing ground boxes with metal covers are shown on the plans, with notes
(Width x Length X Depth) fully describing the work required.
10. If other ground boxes with metal covers are within the project |imits but are not part
A 12 X 23 X 1 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.
B 12 X 23 X 22
11. Bond metal ground box covers to the grounding conductor with a tonk ground type Iug.
C 16 X 29 X 11
D 16 X 29 X 22
E 12 X 23 X 17
Hole for ZE —L—-I
GROUND BOX COVER DIMENSIONS bolt with : p — " — Traftic
f | = Operations
or head N I . Division
DIMENSIONS (INCHES) . p j_ - _ - Texas Department of Transportation Standard
TYPE —_— —E—éj—m— . J K \ _ — |
H I J K L M N P : | | I
A, B&E | 23| 23 [13%|13% | 9% | 5% | 1% | 2 / | " '
q 8 (
' “ 2 s : For cover logo 1 Pt ELECTRICAL DETAILS

C&D 30 Ve | 30Ya| 1T 2| 1T [ 13Ya| 6% | 1% | 2 ond 1obeling | GROUND BOXES

DATE:
FILE:

See DMS 11070

PLAN VIEW END SIDE
ED(4)-14
FILE: d4-14, dgn ON: TxDOT [cks TxDOT [ows TxDOT |ck: TxDOT
GROUND Box COVER ©TxDOT Zcfober 2014 CONT secrl Jos | HIGHWAY
e
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No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

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
Association (NEMA) stondards. Ensure moterial is Underwriters Laboratories (UL) Iisted.

Provide and install electrical service conduits, conductors, disconnects, contactors,

circuit breagker paonels, and branch circuit breckers as shown on the Electrical Service
Data chart in the plans. Faulty fabrication or poor workmanship in maoterial, equipment,
or installation is justification for rejection. Where monufacturers provide warranties

and guarantees as a customory trade practice, furnish these to the State.

2.Provide electrical services in accordance with Electrical Details standard sheets,

Departmental Material Specification (DMS) 11080 "Electrical Services, "DMS 11081
"Electrical Services-Type A," DMS 11082 "Electrical Services-Type C," DMS 11083
"Electrical Services-Type D," DMS 11084 "Electrical Services-Type T," DMS 11085
"Electrical Services-Pedestal (PS)", and Item 628 "Electrical Services" of the
Standard Specifications. Provide electrical service types A, C, and D, as listed
on the Material Producers List (MPL) on the Department web site under "Roadway
Illumination ond Electrical Supplies,” Item 628. Provide other service types as
detailed on the plans.

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

4,Coordinate with the Engineer and the utility provider for metering and compliance

SERVICE ASSEMBLY ENCLOSURE

1.Provide threaded hub for all

2.Type galvanized steel

conduit entries into the top of enclosure.

(GS) enclosures may be used for Type C panelboards

aond for Type D and T services that do not use an enclosure mounted

photocel |
DMS 11080,

or lighting contactor. Provide GS enclosures

11082, 11083, and 11084,

in accordance with

3.Provide aluminum (AL) and stainless steel (SS) enclosures for Types A, C,

and D in accordance with DMS 11080, 11081, 11082,

not paint stainless steel.

11083,

and 11084. Do

4,Provide pedestal service (PS) enclosures in accordance with ED(9) and

DMS 11080 and 11085.
in the PS descriptive code,

Do not provide GS pedestal services.

provide an AL enclosure.

If GS

is shown

MAIN DISCONNECT & BRANCH CIRCUIT BREAKERS

1.Field drill

2.When the utility company provides a transformer
verify that the available fault current is
breaker’s ampere interrupting capacity

(AIC)

flange-mounted remote operator handle if needed,
ensure hondle is lockable in both the "On" ond "Off" positions.

larger than 50 KVA,
less than the circuit
rating and provide

documentation from the electric utility provider to the Engineer.

PHOTOELECTRIC CONTROL

1.Provide photocell as listed on the MPL. Move,

photocel | from straoy or ambient night time 1ight to ensure proper

operation. Mount photocel l
of pole photocel Is as shown on Top Mounted Photocel | Detail.

facing north when practical.

adjust, or shield the

Mount top

used to build the enclosure in the enclosure’s data pocket. The installing contractor
will copy and laminate the actual project plan sheets detailing all equipment ond
branch circuits supplied by that service. The laminated plan sheets are to be placed
in the service enclosure’s document pocket. Reduce 11 in. x 17 in. plan sheets to
8!, in. x 11 in. before laminating. If the installation differs from the plan
sheets, the installing contractor is to redline plan sheets before laminating.

14.When providing an "Off The Shelf" Type D or Type T service, provide lominaoted plan
sheets detailing equipment and branch circuits supplied by that service. Reduce
11 in. x 17 in, plan sheets to 8 ', in. x 11 in before laminating. Deliver these
drawings before completion of the work to the Engineer, instead of placing in
enclosure that has no door pocket.

15.D0o0 not install conduit in the back wall of a service enclosure where it would
penetrate the equipment mounting panel inside the enclosure. Provide grounding
bushings on all metal conduits, and terminate bonding jumpers to grounding bus.
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.

0C= Other concrete
TP= Timber pole
SP= Steel pole

SF= Steel frame

OT= Pole by others or paid
for separately

EX= Existing pole

TS= Service on traffic
signal pole

PS= Pedestal Service

0= Overhead Service Feed
from Utility

U= Underground Service Feed
from Utility —

with utility requirements. Primary |ine extensions, connection charges, meter
charges, and other charges by the utility compony to provide power to the location * ELECTRICAL SERVICE DATA
are paid for in accordance with Item 628. Get approval for the costs associated
with these charges prior to engaging the utility compony to do the work. Consult Elec. Plan Service| Service Safety Main Two-Pole Panelbd/ Branch Branch Branch KVA
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
work as approved. ID Number %*%Size | No./Size Amps Pole/Amps Amps Amp Rating ID Pole/Amps | Amps
5. The enclosure manufocturer 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" 3/42 100 2P/100 100 N/A Lighting NB 2P/40 28.1
keyed #2195 for all custom electrical enclosures. Installing Contractor is to Lighting SB 2P/40
provide Maoster Lock #2195 Type 2 with brass tumblers for "off the shelf" Under 1P/20
enclosures. Master Lock #2195 keys and locks become property of the State. erpass
Unless otherwise approved, do not energize electrical service equipment until
locks are instal led. NB Access 30 ELC SRV TY D 120/240 060 (NS)SS(E)TS(O) | 1 V4" 3/46 N/A 2P/60 100 Sig. Controller 1P/30 5.3
6.Enclosures with external disconnects that de-emergize all equipment inside the 30 Lumingires 2P/20 9
enclosure do not need a dead front trim. Protect incoming |ine terminations from CCTV 1P/20
incidental contact as required by the NEC.
7.When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, 2nd & Main 58 ELC SRV TY T 120/240 000 (NS)GS(N)SP (0) 1 Ya" 3/%6 N/A N/A N/A 70 Flashing Beacon 1 1P/20 1.0
stainless steel may be used. Flashing Beacon 2 1P/20
8.Provide wiring and electrical components rated for 75°C. Provide red, black, * Example only, not for construction. All new electrical services must have
aond white colored XHHW service entrance conductors of minimum size 6 American electrical service data chort specific to that service as shown in the plans. Standard 3-prong
Wire Gaouge (AWG). Identify size 6 AWG conductors by continuous color jacket. . . . . . L. . L. photocel |
Identify electrical conductors sized 4 AWG aond larger by continuous color ¥ % Verify service conduit size with utility. Size may change due to utility meter Toc A
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 O Conduit mounting
with half laps of colored tape, when identifying conductors. Ensure each service and photoce channel (Unistrut,
entrance conductor exits through a separately bushed non-metallic opening in the Kindorf, B-line
weatherhead. The lengths of the conductors outside the weatherhead are to be or equal)
12 inches minimum, 18 inches maximum, or as required by utility. EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE Hot dipped
alvanized
9.All electrical service conduit and conductors attached to the electrical service ELEC SERV TY X XXX/ZXXX XXX (XX) XX (X) XX (x) goﬁ ij' T
including the riser or the elbow below ground are subsidiary to the electrical -- T T T or sand casf
service. For an underground utility feed, all service conduit ond conductors after Schematic Type . 6"}: Mount Photocel |
the elbow, including service conduit ond conductors for the utility pole riser y olum|?$: outlet 6" to 8" meosured
when furnished by the Contractor, will be paid for separately. Service Voltage V 7/ V box wi cover. from the top of
10.Provide rigid metal conduit (RMC) for all conduits on service, except for the . . — the pole or
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/ onduit. bend finished grade
conduit for branch circuit entry to enclosure is the same size as that shown Typically Type T — ; - td 1y or as directed
on the layout sheets for branch circuit conduit. Extend all rigid metal conduits o proviae /2 by Engineer, and
a minimum of 6 inches underground and then couple to the type and schedule of (SS)= Safety Switch Anead 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 U+|I|+y____
service enclosure when they are mounted 90 to 180 degrees to each other. Size the Enclosure Type Service
LFMC the same size as service entrance conduit. LFMC must not exceed 3 feet in 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) 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 . 9 J— . .
movement demonstrated to the satisfaction of the Engineer. (E)= &nsn?edSeFV|ce/Enclosure Lpg;oééxcogdgég+5;;g?mﬂgx;gggi2gfee*
ounte .
12.Ensure all mounting hardware and installation details of services conform to utility (Ty= Top of pole between straps supporting conduit.
company specifications. (L)= Luminoire mounted
(N)= None/No Photocell or
13.For all electrical service enclosures listed under Item 628 on the MPL, the UL 508 Lighting Contactor Required ® Traffic
enclosure manufocturers will prepare ond submit a schemaotic draowing unique to each — g Operations
service. Before shipment to the job site, place the applicable Ilaminoted schematic Service Support Type I . Division
drawings and the laminated plan sheet showing the electrical service data chart GC= Granite concrete — Texas Department of Transportation Standard

ED(5)-14

ELECTRICAL DETAILS
SERVICE NOTES & DATA

FILE: ed5-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
©71xDOT October 2014 conT [sect J08 HIGHWAY
REVISIONS
DIST COUNTY SHEET NO.

24

TE




No warranty of any

TxDOT assumes no responsibility for the conversion

«—2ZZ

Grounding Typical Branch

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 damoges resulting from its use.

DISCLAIMER:

SCHEMATIC TYPE A
THREE WIRE

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation

with red tape where "
conductor ex[iE’iDE”,,,,,———””””‘
weatherhead.

Vi [V

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

Two Photocell viewing
windows not shown but
required when photocel |
is listed as enclosure
mounted. Windows not
required when photocel |
is listed as pole top
mounted.

Do not bond
this bus to
the enclosure =

Grounding Typical
Electrode Circuit

SCHEMATIC TYPE C

THREE WIRE

G =
Grounding
L l l v l Electrode
Typical Typical
120 Vol+t 240 Vol t

Branch Circuit Lumingire
Branch Circuit

SCHEMATIC TYPE D -

Bonding
| jumper

Typical
120 / 240 Volt
Branch Circuit

CUSTOM

120/240 VOLTS - THREE WIRE

SCHEMATIC LEGEND

Safety Switch (when required)

Meter (when required-verify with electric
utility provider)

Service Assembly Enclosure

Main Disconnect Breaker (See Electrical
Service Data)

Circuit Breaker, 15 Amp (Control Circuit)

Auxiliary Enclosure

WIRING LEGEND

Control Station ("H-O-A" Switch)

Photo Electric Control (enclosure-
mounted shown)

Power Wiring

Lighting Contactor

Control Wiring

Power Distribution Terminal Blocks

Neutral Conductor

Neutral Bus

Equipment grounding conductor-always
required

Branch Circuit Breaker
(See Electrical Service Data)

Separate Circuit Breaker Panelboard

DATE:
FILE:

Load Center

Ground Bus

Red insulation or
color code 6" length
of Line 1 or Line 2
conductors’ insulation
with red taope where

conductor exiiE—IDS”’_____———~—”“"’—
weatherhead.

White insulation or
color code 6" length
of neutral conductors’
insulation with white
tape where conductor
exits the weatherhead.

G N -= G N
Grounding
l l Elec+rodel l
v L 2
Typical Typical
120 Volt 120 7/ 240 Vol+t

Branch Circuit Branch Circuit

SCHEMATIC TYPE T
120/240 VOLTS - THREE WIRE

Galvanized steel-"Buy Off The Shelf"
only. When required install photocel l
top of the pole or on luminaire only,
no lighting contractor will be installed.

52223‘,® Traffic
= Operations
I Texas Department of Transportation s”,;‘;’,ﬁ,’;’fd

ELECTRICAL DETAILS
SERVICE ENCLOSURE
AND NOTES

ED(6)-14

FILE: ed6-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
@©TxDOT October 2014 CONT [SECT JoB HIGHWAY
REVISIONS
DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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 damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

. . . V] 1 "
SUPPORT TYPE STEEL POLE (SP) AND STEEL FRAME (SF) White insulation 2" 10 6" 20’ measured from Top of ﬁ:dius 2 V5" TYP.
1.Provide steel pole and steel frame supports as per TxDOT Departmental Material Specification or color code 6" { 4" (typ.) grade. Circumtances L ‘_'r’eu'rhe;’,?e‘:d 6
(DMS) 11080 "Electrical Services." Mount all equipment and conduit on 12 gouge galvanized of neufruJ i R may require the Ll 49 Ee ¢ |° ’
steel or stainless steel channel strut, 1 ' in. or 1 3% in. wide by 1 in. up to 3 ¥ in. conductor’s electrical service | | yp_lrﬁo ' NOTE:
deep Unistrut, Kindorf, B-line or equal. Bolt or weld all channel and hardware to vertical insulation with support to be taller ] b$ °‘”| e top :
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 o
with zinc-rich paint before installing. conductor exits check with utility edges shall >
weatherhead. before installing. White insulation be ground ’
2.Provide poles for overheod service with an eyebolt or similar fitting for attachment of the Red insulation or color code 6" smooth o
service drop to the pole in conformance with the electric utility provider’s specifications. or color code 6" Point of of neutral
i attochment conductor’s Drain hole
3.Provide ond install galvanized ¥4 in. x 18 in. x 4 in. (dia. x length x hook length) anchor éﬁnﬁmeo; Line 1 of service drop insulation with for galv. v
bolts for underground service supports. Provide and install galvanized % in. x 56 in. x 4 in. conductor’s +to be below white tape where 2 - places _l/z ¥
anchor bolts for overhead service supports. Ensure anchor bolts have 3 in of thread, with insulation with weatherhead conductor exits TYP ( = ]
O, A nenol i p . . . r I
3% in. t0o 3 in. of the exposed anchor bolt projecting above finished foundation. Provide ) weatherhead. | 3 | Y Y
. . red tape where Conduit + Yo Y6
and install leveling nuts for all anchor bolts. cond s onguiI T SUppor 1 Ye " 1 i i
uctor exits . " Pt . . 16
the weatherhead. o Red insulgtion
4.Bond one of the anchor bolts to the rebar cage with 6 AWG bare stranded copper conductor. Use Conductor slack from the ends, or color code 6"
| isted mechanical connectors rated for embedment in concrete. See Inset B. 12° mi ond 5’ in between length of Line 1 POLE TOP PLATE
:g?g;z; min., L —Service unless otherwise or Line 2
5.Furnish and install rigid metallic ells in all steel pole ond steel frame foundations for all [ 1 Enclosure ¢called for by fthe conductor’s _
conduits entering the service from underground. I utility. ] [° insulation with 24" Diameter TS
Meter Inset A 1 red tape where drill shaft
6.Use class C concrete for foundations. Ensure reinforcing steel is Grade 60 with 3" of Safety Service 1 conductor exits V)
I 1 Y
unobstructed concrete cover. Switch l /—Channel Enc losure Zhe weatherhead. Condul + {
. —||° bracket or onductor slack ondui
7.Drill aond tap steel poles and frames for /2 in. X 13 UNC tank ground fitting. For steel pole service = other arrangement length, 12" min.,
supports, provide and install tank ground fitting 4 in. to 6 in. below electrical service enclosure. - approved by ° 18" max. .
Provide properly sized hole through the bottom of the enclosure for the service grounding electrode 5 Inset B the Engineer. Inset A 1 P = 8
conductor. Ensure electrical service grounding electrode conductor is as short and straight os possible & (Kindorf, ';:T Meter - =
from the enclosure to the tank ground fitting. For steel frame service supports, provide and install Unistrut, o
tank ground fitting on steel frame post. Install service grounding electrode conductor in a non-metallic 2" B-1ine or
conduit or tubing from the enclosure to the steel frame post. Connect electrical service grounding _L J equal.)
electrode conductor to the tank ground fitting. See steel frame and steel pole details and Inset A for X I Inset B
more information. Size service entrance conduit and branch circuit conduit as shown in the plans. For 7 1IN 1 =
underground conduit runs from the electrical service, extend RMC from the service enclosure to an RMC Ll i U o :
elbow, and then connect the schedule type and size of conduit shown in the plans. Provide and install Class "C" |- = 1c v / S
grounding bushings where RMC terminates in the enclosure. Grounding bushings are not required when RMC concrete LTI 25 : BASE PLATE DETAIL
is fitted into o sealing hub or threaded boss. L ) . 1%4" gig-_ X 30;5
N +—— 24 Dia. x 60" oundation 4-
. P . .
8.If Steel pole or frame is painted, bond each separate painted piece with a bonding jumper ottached to depth foundation ve remforcur'wg bars . 3 ~
a tapped hole. 4-#5 reinforcing and #2 spiral ot 6 Ve ~
bars and #2 spiral pitch (typ.) 1 /2 V;/IG "
9.Provide 4" - 20 machine screws for bonding. Do not use sheet metal screws. Remove all non- (typ.) at 6" pitch Yar —
conductive material at contact points. Terminate bonding jumpers with |isted devices. Install
minimum size 6 AWG stranded copper bonding jumpers. Make up all threaded bonding connections WITH SAFETY SWITCH WITHOUT SAFETY SWITCH Vot
wrench tight.
: : : : SERVICE SUPPORT TYPE SP (0) - OVERHEAD SERVICE BOTTOM OF POLE
10. Avoid contact of the service drop and service entrance conductors with the metal pole to see Note 4
prevent abrasion of the insulated conductors. €e Nore
. ) | i Drill, +op, and thread fis M SERVICE SUPPORT TYPE SF & SP
11.Shop drawings are not required for service support structure unless specifically state 2" X 13 UNC. Install H =
elsewhere or directed by the Engineer. tank ground fitting, ! :i = e N I e Y =
. connect electrical | | ( ] T )
| Varies | service grounding i il i ;J) O -Relle e KL/‘
[ | electrode conductor. o i . '\
M ] See Note 7. | I 5" thick Y>" expansion :
o« ] o ! } concrete joint material ©
Rebar pad (class C <
Center of meter Anchor concrete and m
SAFETY socket 60" typical Bol+t 6" X 6" #6
SWITCH B=H above grade. L. | wire mesh) ——
METER (Verify with utility)
| - FRONT VIEW
o
B T Dimension varies
i, Threaded INSET A INSE B install only as ’
C o o boss . o wide as required
Varies Service to accommodate
| .
RMC | Steel post | i Safety ) Enclosure equipment
SERVICE + || | — switch ]
L
| {/ENCLOSURE thonne| Stru — — — (when g @ TOP VIEW
- o for_mounimg required) — |k
equipment. | | =
Number of struts — SERVICE Inset A _E _ SERVICE SUPPORT TY SF (O) 8( SF (U)
/| ggcﬂﬁg?gdmggm METER] |l ENCLOSURE gla
|| || 7}
— equipment — - ":' o §® Traffic
p—— + |+ woqr > Operations
f Inset A Z|g 3/4" die. J ) Division
J L L] : )/— 3 o Texas Department of Transportation Standard
20" - G QP Gp 3
min. N Inset B — Rreremm— . é N
K [
| = 3]
=5 | Inset A 5 5 ELECTRICAL DETAILS
) : WE to SERVICE SUPPORT
Inset B WAt " \
2 g, x 48 o — TYPES SF & SP
foundation W W p d”-:.' X 1ous ep 4"
4-u5 reinforcing - - oundation 4-
bars and %2 spiral reinforcing ?ors nggﬁh ED ( 7) - ] 4
" . T
WITH SAFETY SWITCH at 6" pitch (typ.)  WITHOUT SAFETY SWITCH ond #2 spiral Fitee edT-14.dgn on: TXDOT_[cx TxDOT [ow TxDOT [cs Tx00T
(typ.) ot &7 piten HOOKED ANCHOR DETAIL >
FRONT VIEW WITH SAFETY SWITCH ©71x00T oi:«:?:l:"zou cont Jsect]  woe HIGWAY
SERVICE SUPPORT TYPE SF (U) - UNDERGROUND SERVICE SERVICE SUPPORT TYPE SP(U) - UNDERGROUND SERVICE orst comTy s
716




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE

TRAFFIC SIGNAL NOTES

1. Do not pass luminaire conductors through the signal controller cabinet.

White insulation or
color code 6" of
neutral conductor’s
insulation with white
tape where conductor
exits weatherhead.

2. Include an equipment grounding conductor in all conduits throughout
the electrical system. Bond all exposed metal parts to the grounding
conductor.

3. Provide roadway lumingires, when required, in aoccordance with the
material and construction sections of Item 610, "Roadway Illumination
Assemblies, " except for performance testing of Iuminaires. Test
instal led roadway luminaires for proper operation as o part of the
associated traffic signal system test.

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

. . . . Service conductor exits the
4, If internally illuminated street name signs are approved for use, Entronce — weatherhead. Conductor
ground the fixture to the pole with a 12 AWG green XHHW conductor. slack length, 12" min.,
18" max.
5. Bond anchor bolts to rebar cage in two locations using #3 bars or 8 °
6 AWG stranded copper conductors. Use |isted mechanical connectors 120/240 Vot
rated for embedment in concrete. See TXDOT standard TS-FD for further 3 Wire

details.

6. Drill ond tap signal poles for Y in. X 13 UNC tank ground fitting.
Provide and install tank ground fitting 4 in. to 6 in. directly below
electrical service enclosure. Provide properly sized hole through the A 0 ‘J=ﬂ
bottom of the enclosure for the service grounding electrode conductor. — T ———7 L/M[ID‘L
Connect the electrical service grounding electrode conductor to the tank =
ground fitting. Ensure electrical service grounding electrode conductor :':/
is as short and straight as possible from the enclosure to the tank

ground fitting. See Inset A detail for further information. Size service
entrance conduit and branch circuit conduit as shown in the plans.

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 bonds using two-bolt brackets. Install brockets near top ond bottom of

each enclosure. Install properly sized stainless steel washers on each bolt P""T I'l, top and thread
in the enclosure. Band or drill and top properly sized stand-off straps to 2" X 13 UNC. _Ins_+o||
signal pole for attaching conduit. O'— Meter tonk ground fitting,
See Note 7 connect electrical
8. Conduct pull tests and insulotion resistance tests on all illumination and service grounding

power conductors as required in Item 620 "Electrical Conductors” and ED(3). electrode conductor

To prevent electronics damage, do not conduct insulation resistance tests le— Service See Note &
on traffic signal cables after termination. Enclosure a
. See Note 7 See layout B
9. Lock all enclosures aond bolt down all ground box covers before applying power sheets for
to the signal installation. signal pole
_ _ _ _ _ _ — type — o
10. Terminate conduits entering the top of enclosures with a conduit-sealing hub Inset A

or threoded boss such as meter hub. Install a grounding bushing on all metal See TS-CF standard
conduits not connected to conduit-sealing hub or threaded boss. Bond the for controller
grounding bushing to the ground bus with a bonding jumper. Seal all conduits foundation details,

entering enclosures with duct seal or expanding foam. Do not use silicone to 1 INSET A number of required
seal conduit ends. ] Bushing conduits, and grounding
H or Bell requirements (see side Ground ) ]
11. For all conduits, ensure the burial depth is a minimum of 18". Ensure the End Fitting view) box
minimum burial depth for conduit placed under a roadway is 24". T3

LTI LLLR - RS TR R R R R R R R R R R ™ N N PG NI
::/,::;,;:;,::;,::ag;,::fg;, R N N I I NN AN
MM LYl K R BN
N 3 N
% See Note 11 Ground box S R
Ar (see side view)
;/\{ P !
A 4
= |7|1'-|ﬁ' X s O
S . v\'\
XTI
NN Conduits (See See TS-FD standard
- layout sheet sheet for foundation
— for details) and conduit details———
p— SIGNAL POLE WITH SERVICE
p— Type T electrical service mounted
f— on signal pole shown as an example.
J— See electrical details, layout sheets, SIGNAL CONTROLLER SIGNAL POLE
p— and electrical service data chart for
— additional details. FRONT VIEW
== oratio
> Oge;rgt!ons
- E I Texas Department of Transportation s,;‘;’,ﬁ,’;’fd

IS AN .' I WAV NASA
I RRRRRRRRR

e f ELECTRICAL DETAILS
ng\du?;conz*gpggggingr TYP I CAL TRAF F l c S l GNAL

SIGNAL CONTROLLER requirements. See |ayout
SIDE VIEW o o ounT BOX i ona SYSTEM DETAILS

conduits that are required.

ED(8)-14

FILE: ed8-14.dgn on: TxDOT [cks TxDOT Jows TxDOT [exs TxDOT
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No warranty of any

TxDOT assumes no responsibility for the conversion

CW205G-1
48" x 48"

S

CW20SG-1

CW20SG-1
48" x 48"

LEGEND

-avavarar.)

Type 3 Barricade

Channelizing Devices

1B

Heavy Work Vehicle

Truck Mounted
Attenuator (TMA)

L

Trailer Mounted

Portable Changeable

A
ol " "
L B 48" x 48 Flashing Arrow Board Message Sign (PCMS)
< 2 |sign <p |roffic Fiow
| \ 1 cwoose- [|:| O\ |Frog 0o [Frogger
<;| 48" x 48" S R —
|:l(> E:> Minimum Suggested Maximum| ... .
Desirable Spaci £ Mi n imum
= Fosted|Formula|  Toper Lengths cronne ! 12ing soron Losr'luggiqrzsdfiiil
4‘— E p;ed * % Devices p??(.'.ng Buffer Space
= 10 | 11 ] 12 on a On o ; "B"
} . Of fset/Offset/0Of fset|] Toper | Tangent Distance
E “g_g | . 30 2| 1507 165" 180’ 30 60’ 120° 90’
"= 35 L:-!%L 205'| 225' | 245°| 35 70° | 160° 120°
ml|8e 40 265 | 295’ | 320 40° 80" 240’ 155
E 1?§ | 45 4507 | 495'| 540" 45" 90’ 320° 195°
50 500'| 550" | 600’ 50 100’ 400’ 240
CW%OSG-I" | N\ 55 _ 550°| 605’ | 660’ 55° 110° 500" 295"
48" x 48 CW20SG-1 | L=WS ,
1 see Note 8 y 7 GRa0>0 8 60 600" 660°| 720'| 60° | 120° | 600 350°
CW20SG-1 CW20-5TR , 65 650'| 715 780° 65° 130° 700° 410’
| g 48" x 48" | | | x Chzo- sl Lo 700°[ 770'[ 840'| 70" | 140’ | 800" 475°
75 750’ | 825’ 900’ 75’ 150" 900’ 540’
- ¥ Conventional Roads Only
| | | | | | %% Taper lengths have been rounded off.
x L=Length of Taper (FT) W=Width of Offset(FT) S=Posted Speed (MPH)
CW20-5TR N0 5 n
| | = 1/ 48" x 48" | | 48" x 48 | | CW20-5TL
. 48" x 48
<7| Vs ol VARV 4}| AN WORKERS IN BUCKET TRUCKS SHALL NOT

WORK ABOVE OPEN LANES OF TRAFFIC.

DISCLAIMER:

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 damoges resulting from its use.

4
CW20sG-1 CW20sG-1
48" x 48" 48" x 48" 48" x 48"

NEAR SIDE LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

FAR SIDE RIGHT LANE CLOSURE

SHORT DURATION OR SHORT TERM STAT|ONARY

FAR SIDE LEFT LANE CLOSURE

SHORT DURATION OR SHORT TERM STATIONARY

48" x 48"

CW20SG-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 ot night.

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

ond 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.

(less than 1 hour) any buffer space provided will enhance the

- — — &g— — — g _ _ 5. High level warning devices (flag trees) may be used at corners of
[ ] the vehicle. SHEET 1 OF 2
10 mnn.T 6. When work opergtions are performed on existing signals, the signals ;ﬂ Opz;’afggns
\ may be placed in flashing red mode when approved by the engineer. I . Division
I' X ‘ 1oL | s If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) Texas Department of Transportation Standard
| |» ' signs may be implemented when approved by the engineer.
Typical a
7. For Short-Term Staotionary work the buffer space "B" from the above
* table should be used if field conditions permit. For Short Duration TRAFF Ic SIGNAL WORK
I

safety of the setup.

TYPICAL DETAILS

DATE:
FILE:

8. The arrow board at this location moy be omitted for Shor+ 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 ot the beginning of the taper.

CW20SG-1
48" x 48"

WZ(BTS-1)-13

CW20SG-1

Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for FILE: wZbts-13. dgn phe TxDOT [cks TXDOT [owe TxDOT [ex: TxDOT

OPERATIONS IN THE INTERSECTION S

48" x 48"

a left lane closure by using a LEFT LANE CLOSED (CW20-5TL) aond adding

@©7TxDOT April 1992 CONT [SECT JoB HIGHWAY

channel izing devices on the centerline to protect the work space from
opposing traffic.

SHORT DURATION

REVISIONS

2-98 10-99 7-13 DIST COUNTY SHEET NO.

4-98 3-03 28

114




No warranty of any
ility for the conversion

TxDOT assumes no responsi

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

DATE
FILE:

— WORK | G20-5aP Temporary Traffic Barrier g\gZOSG"‘é
- 36" x 24" te 4 | X
- | ROAD WORK (jso ET24" ZONE oy 0 G See Note below 0 G
trr] @ SIGNAL NEXT X MILES TRAFFIC WARNING /Work Area | | |
& WORK e FINES | R20-5T SIGNS
" AHEAD o 36" x 36" STATE LAW
\ \‘_ ; | & |g20-6T DOUBLE 1 | K
CW20SG-1 coneacioR 48" x 30" [ wev | R20-5aTP R20-3T 1 ] [ = ‘)/‘ 1 1 ] L 1
END " " WORKERS " "
48" x 48 Z ARE_PRESENT " 18" 48" x 42
ROAD WORK 5 CH205G-1, 36" x 18 < 10" Min. 4" Min. (See Note 7 below <&
G20-2 | % _
36" x 18" X X X X &> i N
WORK AREA e T r 1 1 1 71 T 1T [
] S ] i 1 N f N f
N [ToTalll MToTel ]
0> MAJOR STREET SRR o>
N\ 7 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
| END NOTES CROSS HERE CLOSED CROSS HERE
L 1. Project signing as shown shall be in place
ROAD WORK whenever signal contract work is in progress. R9-110R R9-9 R9-11aL
G20-2 24" % 19" 24" x 12" 5an % Jon
OBEY G20-5aP | WORK BEGIN 36" x 18" 2. For closely adjoining projects, advance signing
WARNING 36" x 24"| ZONE | G20-5T ROAD WORK may not be required in advance of each Vi AN O AN
SIGNS TRAFFI 48" x 24"|NEXT ¥ MILES intersection, but only in advance of the
STATE Law | R20-ST ¢ WA intersections at the project Iimits. Actual 5
36" x 36" FINES hooRESS locations will be as directed by the Engineer. U-le H I- oIH (2
R20-3T R20-50TP DOUBLE| G20-6T s L
48" x 42" -5a = 48" x 30"L__contracror _ 3. Advance signs shall be removed when signal
36" x 18"| wies %@0264'8.. construction operations are no longer < Work Area
— ! under way, as directed by the Engineer.
4. Warning sign spacing shown is typical for both E‘l>
TYPICAL ADVANCE SIGNAL PROJECT SIGNING directfons. N i a
FOR LONG TERM and INTERMEDIATE-TERM STATIONARY WORK OPERATIONS 5. See the Tdble on sheet 1 of 2 for Typical
warning sign spacing. 0 G SIDEWALK DETOUR 0 G

GENERAL NOTES FOR WORK ZONE SIGNS REFLECTIVE SHEETING

1. Signs shall be installed ond maintained in a straight and plumb 1. All signs shall be retroreflective ond constructed of sheeting meeting CW],"Z N See Note 8
condition. the requirements of the DMS and color usage table shown on this sheet. gge ﬁoig 6 SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED

=t } )
2. Wooden sign posts shall be painted white. SIGN SUPPORT WEIGHTS CROSS HERE gg..llm?z.. CLOSED JPTevem— g?l"ILLIZ"
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbogs i R9;9 .
filled with dry, cohesionless material. [ 24" x 12
4. Nagils shall NOT be used to attoch signs to any support. . . Lo
2. The sandbogs will be tied shut to keep the sand from spilling ond cwir-2

5. All signs shall be installed in occordance with the plans or as to maintain a constant weight. —— 36" x 36

directed by the Engineer. [m See Note 6
3. Rock, concrete, iron, steel or other solid objects will not be 22 —

6. The Contractor shall furnish the sign design shown in the plans or permitted for use as sign support weights. CW16-9P L CW16-7PL

in the "Stondard Highway Sign Designs for Texas" (SHSD}. 24" x 12 O 54" x 12" Work Area O AN
4. Sandbags should weigh a minimum of 35 Ibs and a maximum of 50 Ibs. ne

7. The Controctor shall furnish sign supports and substrates listed in . Di‘ - —————————— - amn ~
the "Compliant Work Zone Traoffic Control Device List" (CWZTCD), 5. Saondbags shall be made of a durable material that tears upon : - RO e \ |
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such as tire inner tubes, shall not be used. - - - - . ._L. }

8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <;' <:J
damaged or marred reflective sheeting shall be reploced 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 ¢> ¢>

list.

9. Identification mcrklngs may be shown only on the back of the sign ~N = ~N /
substrate. The maximum height of letters ond/or compaony logos used 7. Sandbags shall only be ploced along or laid over the base supports Za
for identification shall be 1", of the traffic control device and shall not be suspended above ground

level or hung with rope, wire, chains or other fastners. Sandbags | 6” G | | | | ” G | |
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.
R9-10DBL
8. Sandbags shall NOT be placed under the skid and shall not be used to SIDEWALK CLOSED " "
DURATION OF WORK level sign supports placed on slopes. 24" x 12 CROSSWALK CLOSURES
. " . . USE OTHER SIDE

1. Work zone durations are defined in Part 6, Section 6G.02 of the CW20SG-1
Texas Manual on Uniform Traffic Control Devices (TMUTCD). LEGEND 48" x 48"

SIGN_MOUNTING HE IGHT - |Sign DEDESTRIAN CONTR

1. Sign heigh1_' of Long-term/Intermediate-term warning signs shall be as ee Channelizing Devices EDES IAN_CONTROL
shown on Figure 6F-1 of the TMUTCD. ezzz2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,

. . . . . delineating or surrounding the hazard with orange plastic pedestriaon

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. " " . . . - . 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. . §® 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+ondurds 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.
. Wh b P a + | h 4. For speeds less than 45 mph longitudinal channelizing devices moy be used
. en sign messages may be confusing or do not opply, the signs COLOR USAGE SHEETING MATERIAL instead of traffic barriers when approved by the Engineer. Attenuation of

ggg;(‘)vgg EEWKSdEg"Igg‘QE'e*e'Y covered, unless otherwise blunt ends and installation of water filled devices shall be as per BC(9) TRAF F I C S I GNAL WORK

4 o : ORANGE | BACKGROUND TYPE By, OR TYPE Cg SHEETING ond manufacturer’s recommendations. . .

2. When signs are covered, the material used shall be opague, such 5. Location of devices are for general guidonce. Actual device spacing ond BARR I CADES AND S I GNS
as heavy mil black plastic, or other materials which will cover WHITE BACKGROUND TYPE A SHEETING location must be field adjusted to meet actual conditions. .
the entire sign face and mgintain their opaque properties under 6. Where pedestrians with visual disabilities normally use the closed sidewalk
aqutomobile headl ights at night without domaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3
Burlap, or heavy mgterials such as plywood or daluminum shall not Barricades shown.
be used to cover signs. — 7. The width of existing sidewalk should be maintained if proctical. wz (BTS_ 2) -1 3

3. Duct tape or other adhesive material shall NOT be affixed to a Only pre-qualified products shall be used. A copy of the 8. Povement morkings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriagte bid items. . . FILE: wzbts-13.dgn on: TXDOT ‘CK:TXDOT‘DW: TXDOT ‘CK:TXDOT

describes pre-qualified products and their sources and may 9. Wnen crosswalks or other pedestrian facilities are closed or relocated, ©Tx00T  April 1992 cont eeer o8 TChAY

4. Signs and anchor stubs shall be removed ond holes back filled upon be found at the fol lowing web address: temporary facilities shall be detectable ond shall include accessibility VisTons
completion of the work. X T . features consistent with the features present in the existing pedestrian

http://www.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT CONTY SHEET e
4-98 3-03 29
T




No warranty of any

Pavement Edge
o v 6" min. when

Shoulder width no shoulder exists (typ.)
may vary (typ.)

)
4" Yellow Centerline \ 10" min.l-12" max. | <:|
= = I_‘_L' — = 4" White =—— — —— — e— 2 n 7‘llrI:I — —
: A Edge Line Mt 0 = T
‘ ' 4" Solid LS 4" Solid /= " min.-4" max.
E:> . ° / Yel Iov? Lline - 3" min.-4" max. Yel low Line 3" min.-4" max
Shoulder width
ooy = TWO LANE TWO-WAY ROADWAY WITH OR WITHOUT SHOULDERS
Pavement Edge 6" min. (typ.) Pavement Edge 6" min. (typ.) "4 min. 4 min.
v 30" max. 30 max.
v y STOP LINES
T /|\ E> ~ Solid White
4" White Lane Line 4" White Lane Line 4" Yellow Edge Line Width: 12" min.
— 7: — — — <:I= — 7: — — — = 24 max.
<:I ! ! EDGE LINE
' . 30 10
0 10 ‘vlu' X — — — I:>|:| — = 4" Solid White
= 5
o> Ye4,",osvf’ 'Liidne L 4" White Edge Line o> o 4" White Edge Line CEQIE&{TEW*
= 6(';"'";‘ —{le— Length: 10’
E> P Gap: 30’
* OPTIONAL
4" Solid
Yellow |ine
CENTERLINE AND LANE LINES EDGE LINE AND LANE LINES on approaches +o
3" min.-4" usual - intersections
FOUR LANE TWO-WAY ROADWAY (2" max. for fraveled ONE WAY ROADWAY Minimum Requirements (500" min.) Minimum Requirements
WITH OR WITHOUT SHOULDERS Vo greater yhan WITH OR WITHOUT SHOULDERS for Edgel ines for Centerlines without Edgelines
48 only) Traveled Way Width > 20’ Pavement Width 16’ < W < 20’

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

GUIDE FOR PLACEMENT OF STOP LINES,
EDGE LINE & CENTERLINE

Based on Traveled Way and Pavement Widths for Undivided Highways

4" Minimum

Pavement Edge -

4" White Lane Line <:I White

4" White Edge Line Bridge Rail

— — — — — —

4" Yellow Edge Line 4" Solid Yellow Line

or Face
of Curb

TABLE 1 - TYPICAL LENGTH (L)

— 20’ typ 12" min.
10" min. - " 9| Ie 24" typ. Posfed* Speed| Formula
. 12" max. M } + . "
Median w zwrme edgel ine 2
Width Median ) W V ) $ =0 L= (:‘(?
Width <II
N (L)
7 Iﬁ — — — — > 45 L=Ws
4" Yellow Edge Line 48“ min. from L o> Lane width greater than or equal to 11’
edgeline to _— X 85th Percentile Speed may be used on roads where
/ o> stop/yield line vari N Croseharning. Jongt nouTd be. rounded”on 3o ﬁggﬁgsl'"'”
8" Solid White Channelizing Line 12"-24" Whl‘l‘e Stop or Yield Line Tr—— aries White edgeline 5 foot increment.
= e a— = L=Length of Crosshatching (FT.)  W=Width of Offset (FT.)
4" White Edge Line |:> \ NOTES: S-Posted Speed (PRI ° i
N} 4" White Lane Line

No-passing zone on bridge approach is optional but if used, it shall be a minimum 500 feet long. EXAMPLES:
For crosshatching length (L) see Table 1.

The width of the offset (W) and the required crosshatching width is the full shoulder width in
advance of the bridge.

4. The crosshatching is not required if delineators or barrier reflectors are used along the structure.

W N -

An 8 foot shoulder in advance of a bridge reduces to
4 feet on a 70 MPH roadway. The length of the cross-
hatching should be:

All medians shall be field measured to determine the location of necessary striping. Stop/Yield
bars and centerlines shall be placed when the median width is greater than 30 f+. The median

width is defined as the area between two roadways of a divided highway measured from edge of 5. For guard fence details, refer elsewhere in the plans. L=28xT70 =560 ft.
traveled way to edge of traveled way. The median excludes turn lanes. The median width might be A 4 foot shoulder in advance of a bridge reduces to
different between intersections, interchanges and of opposite approaches of the same intersection. 2 feet on a 40 MPH roadway. The length of the cross-

The narrow median width will be the controlling width to determine if markings are required. ROADWAYS WITH REDUCED SHOULDER hatching shouldzbe:
L = 4(40)¢ / 60 = 106.67 ft. rounded to 110 ft.

FOUR LANE DIVIDED ROADWAY INTERSECTIONS WIDTHS ACROSS BRIDGE OR CULVERT
g’ Texas Department of Transportation

DATE:
FILE:

3 to 12" l Traffic Operations Division
GENERAL NOTES MATERIAL SPECIFICATIONS e 2

1. Edgeline striping shall be as shown in the plans or as directed by the Engineer. PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
The edgel |ne‘sh0L'1Id typical ly be placed a minimum of 6.|nches from the gdge of EPOXY AND ADHESIVES DMS-6100 TYP I CAL STANDARD

pavement. This distance may vary due to pavement raveling or other conditions.

Edgelines are not required in curb and gutter sections of roadways. BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130 FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR GREATER THAN 45 MPH PAVEMENT MARKINGS
2. The traveled way includes only that portion of the roadway used for vehicular TRAFFIC PAINT DMS-8200
travel and not the parking lanes, sidewalks, berms and shoulders. The traveled 3 +o 12“ .
ways shall be measured from the 'inside of e;:tgel ine to inside of edgeline of a HOT APPLIED THERMOPLASTIC OMS-8220 ket 12 PM ( 1 ) - 1 2

two lane roadway. PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240 18" Iv v v v v v v v v v v

@TXDOT November 1978 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘cx: TXDOT
All pavement marking materials shall meet the FOR POSTED SPEED ON ROAD BEING MARKED EQUAL TO OR LESS THAN 40 MPH REVISIONS coNT [secT JoB HIGHWAY
required Departmental Material Specifications g-gg 2-12
as specified by the plans. Y I ELD l_ I NES 8-00 DIST COUNTY SHEET NO.
3-03 30

22A




No warranty of any

kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conver-
sion of this standard to other formats or for incorrect results or damages resulting from its use.

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

DISCLAIMER:

REFLECTIVE RAISED PAVEMENT MARKERS
FOR VEHICLE POSITIONING GUIDANCE

MATERIAL SPECIFICATIONS
PAVEMENT MARKERS (REFLECTORIZED) DMS-4200
EPOXY AND ADHESIVES DMS-6100
BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130
TRAFFIC PAINT DMS-8200
HOT APPLIED THERMOPLASTIC DMS-8220
PERMANENT PREFABRICATED PAVEMENT MARKINGS| DMS-8240

SEE DETAIL "A" SEE DETAIL "B" Centerline . .
N <z - “ et symefrical wound oontertive
D’//// ) | </’::\\> = ( = ) Continuous two-way left turn lane L Type TI-A-A
I 80’ [:i:::> I 40’ I 40’ I 40° I [:i:::> | 40’ | 40’ I 40’
CENTERLINE FOR ALL TWO LANE ROADWAYS ~ - ]
[:i:::> Type I-C | 80’ |
<33 - Type 1-C CENTERLINE AND LANE LINES FOR TWO-WAY LEFT TURN LANE
/ Type T1-A-A <7):| iiDETAIL "c"
[u] [u] (/hi |:(‘>
(5] (8] 1o 7/ Type I-C or II-C-R
> | - — ¢
[é:::> [:i:::> ’////, Type I-C or II-C-R

CENTERLINE & LANE LINES
FOR FOUR LANE TWO-WAY HIGHWAYS

Raised pavement marker Type I-C, clear
face toward normal traffic, shall
be placed on 80-foot centers.

[:§ > ! 80’

1n_g"

Type II-A-A

Type 1I-A-A qu-pn

SN

llAll

DETAIL

Type I1I-A-A

DETAIL "B" DETAIL "C"

Raised pavement markers Type II-C-R shall have clear face
toward normal traffic and red face toward wrong-way traffic.

LANE LINES FOR ONE-WAY ROADWAY (NON-FREEWAY FACILITIES)

All pavement marking materials shall meet the
required Departmental Material Specifications
as specified by the plans.

p
o —
A A
\
\ Reflectorized
Surface
Type I (Top View)

‘\:EilhReflecforized

Surface

(Top View)

Type II

35° max-

25° mif:::>>////»

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 @ GENERAL NOTES

\\\—Adhesive

RoodwayJ/

CENTER OR EDGELINE

;::?ﬂ rs--12"11"

p{0OJo o0 0O 0 0O @
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<
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REFLECTORIZED PROFILE
PATTERN DETAIL

USING REFLECTIVE PROFILE PAVEMENT MARKINGS ///////,—————-\\\\\\\\
18"+ 1"
l« - N

~ “1\8h+ "

r————————————————T 300 to 500 mil
|:| E ! . Z; in height 4"

3|/4 "y }/4 " OR

A quick field check for the thickness of base

BROKEN LANE LINE

S+ Yo"

DATE:
FILE:

4" EDGE LINE OR CENTERLINE

%' line and profile marking is approximately H
2 to 3" equal to a stack of 5 quarters to a maximum k—> 2 +o 3
height of 7 quarters. 2 to 3"
OPTIONAL 6" EDGE LINE OR CENTERLINE 4" LANE LINE OPTIONAL 6" LANE LINE

NOTE:

Profile markings shall not be placed on roadways
with a posted speed |imit of 45 MPH or less.

1. All raised pavement markers placed in broken |ines
shall be placed in line with and midway between
the stripes.

2. On concrete pavements the raised pavement markers
should be placed to one side of the longitudinal
joints.

Surface

SECTION A

RAISED PAVEMENT MARKERS

g’ Texas Department of Transportation
“" Traffic Operations Division

POSITION GUIDANCE USING
RAISED MARKERS

REFLECTORIZED PROFILE

MARKINGS
PM(2)-12
@TXDOT April 1977 DN: TXDOT ‘CK: TXDOT ‘DW: TXDOT ‘CK: TXDOT
REVISIONS CONT |SECT JoB HIGHWAY
4-92  2-10
5-00 2-12
8-00 DIST COUNTY SHEET NO.
2-08 31
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No warronty of any

TxDOT assumes no responsibility for the conver-

"Texas Engineering Practice Act".

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

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

DISCLAIMER:

L \I\ > 1 Mile (Lone Drop) N
" L J Varies (See note 3) Varies >|,
r \ I:Il 4
— Yellow Solid <:I
< @ = @. % Dotted 8" white Lane Line fo N8I\
ful n [u] ful ful al = [ —\
J\ L o . ° .
_ 48’ Type I-C 4" white § le 20 >|| 3-4
_ E SEE DETAIL C h— broken — (h 24" White
- e I1-A- — —
] sp%?:ed at 20’ A (1yp. ) —=
= S 0 L=} o o o o__ 5 - Type I1-A-A Markers
w2 = o
v ya ] a o a \:-4
wY o
85 4" yellow broken ‘>—4“ yellow solid < e o 2\ ‘|,’
sz —_—— —_— —_— =] o D, =] o g — | \\.- -K\._ \\jllnll
= % %X % R
g &> kXXX e aym/ R Licer
;? spaced at 20’ N 5
g > typica 32 > >
= &> e———%é@;je———> , AQz: —
( SEE DETAIL B ') (-
] n] 2 m]
% % Varies based on length of turn bay _ _
MINOR 4} _ {} 4} R : I{J amm//
TWO-WAY STREET % % % Typically equal to ', the length of storage lane ype sol id
TYPICAL TWLTL AT TWO-WAY CROSS STREET AND RIGHT TURN LANE DROP
| 4\ < 1 Mile (Auxiliary Lane) J DETA I L C
Vories (See note 3) >
: : J || 12" WhM

crosswalk
lines

Stop Line

r'd > . .
4§ = 42 3,9 Dotted 8" white Lane Line
s 2 .= 5) i
o0 (=] (=] I:\ o oa
48 ‘l Type [-C

(=)
E SEE DETAIL C <:I Final placement of Stop Bar GENERAL NOTES
E N — — — — _x - - and Crosswalk shall be approved
EJE' 4" white broken <:| by the Engineer in the field. 1. Refer elsewhere in plans for additional RPM
55 P : TA placement and details.

o 0w . DE I L B 2. Lane use word and arrow markings shal |l be used
83 " yellow broken 4" yellow where through lanes approaching an intersection
52 broken become mandatory turn laones. Lane use word and

arrow markings should be used in ouxiliary lanes

- % > = = = = MATERIAL SPECIFICATIONS of substantial length. Lane use arrow morkmqs

< B . or word and arrow markings may be used in other
E* 4" yellow solid PAVEMENT MARKERS (REFLECTORIZED) DMS-4200 lanes and turn bays for gmphqgis. Details for
= —_— — — — rds and arrows as shown in the Standard Highwa
g EPOXY AND ADHESIVES DMS-6100 8900 Designs for Texaso' ronway
= BITUMINOUS ADHESIVE FOR PAVEMENT MARKERS | DMS-6130 3. When lane used word and orrow markings are used,
two sets of arrows should be used if the length of
\_ . TRAFFIC PAINT DMS-8200 the bay is greater than 180 feet. When a single
N lane use arrow or word and arrow marking is used
4" white broken HOT APPLIED THERMOPLASTIC DMS-8220 for o short turn lane, it should be locoted of or
th stream end of the full-width turn laone.
@ G @ G PERMANENT PREFABRICATED PAVEMENT MARKINGS | DMS-8240 near fhe up uti-widtn v
N . 4, Other crosswalk patterns as shown in the "Texas
All pavement marking materials shall meet the Manual on Uniform Traffic Control Devices" may be

TYPICAL TWLTL AT ONE-WAY STREET AND RIGHT TURN ILIARY LANE e ey e oy et T o1 Specifications usee

5. Raised pavement morker Type [-C with undivided

DATE:
FILE:

|<—2°'—>| intersection or dedicated turn bay is not required
o unless stated elsewhere in the plans.
a a a

highways, flush medions and two way left turn
lanes. Rgised pavement marker '_rype 1I-C-R with
Type [1-A-A Markers 4" Yellow divided highways and raised medians.
50|ld 6. A two-way left-turn (TWLT) lane-use orrow pavement
/ 20’ T A-A morking should be used at or just downstreom from
ype [[-A-A Markers the beginning of a two-way left-turn lane within a
, corridor. Repeoting the morking after each

Full Lane Width s’ Texas Department of Transportation
Typical 12° Min, I Traffic Operations Division

> PAVEMENT MARKINGS FOR
: TWO-WAY LEFT TURN LANES
see note 6/ DIVIDED HIGHWAYS AND
— RURAL LEFT TURN BAYS

SEE DETAIL A /
l 20’
O_ir oo O ‘\\w
PM(3)-12

8" Whl're
(typ. ) See Note 5
©TxDOT April 1998 on: TxpoT  [cke xpot [ows xpor ek Txpor

TYPICAL TRANSITION FOR TWLTL 500 2z cou fseer] e o

TYPICAL TWO-LANE HIGHWAY INTERSECTION WITH LEFT TURN BAYS AND DIVIDED HIGHWAY 8% o o ey

2-10 30




ROADWAY TLLUMINATION ASSEMBLY NOTES

No warranty of any

TxDOT assumes no responsibility for the conversion

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 damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

Details apply to roadway lighting installations bid or referenced under Item 610, "Roadway IIlumination Assemblies."

Provide, furnish, and install all other materials not shown on the plans which may be necessary for complete aond proper

construction. Where monufacturers provide warranties or guarantees as a customory trade proctice, furnish to the State
such warranties or guarantees.

The locations of poles and fixtures may be shifted by the Engineer to accommodate local conditions. Install or remove

poles and luminoires located near overhead electrical |ines using established industry and utility safety practices and

in accordance with laws governing such work. Consult with the appropriote utility company prior to beginning such work.

Provide new ond unused materials. Ensure that all materials and installations comply with the applicable articles of
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
Canadion Stondard Association, Intertek Testing Services NA Inc., or FM Approvals LLC can be considered equivalent to
UL. Foulty fabrication or poor workmanship in aony material, equipment, or installation is justification for rejection.

Provide Roadway Illumination Light Fixtures as per TxDOT Departmental Material Specification (DMS) 11010, Item 610,
and as shown on the Material Producers List (MPL) for Roadway Il lumination and Electrical Supplies.

Fabricaote steel roadway illumination poles in accordance with Roadway [Ilumination Poles (RIP) standards and Item 610.
Poles fabricoted according to RIP standards do not require shop drawing submittals.

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

b. Limitations on use of the RIP stondord: The RIP standard details were developed for installations in locations
where the 3-second gust basic maximum wind speed is 110 mph, and 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 thon 25° above the surrounding terrain, provide poles meeting the following
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 drowings and calculations
for the poles, sealed by a Texas |icensed professional engineer (P.E.).

ii. Luminaire Structural Support Requirements. Provide |ight poles, arms, aond anchor bolt assemblies with a 25
year design |ife to safely resist dead loads, ice loads and the required basic wind speeds at the location of
installation in accordance with the 6th edition (2013) of the AASHTO Design Specifications. For transformer
base poles, include transformer base and connecting hardware in calculations and shop drawing submittals.
Structurally test all transformer bases to resist the theoretical plastic moment capocity of the pole. Submit
certification of the plastic moment load test and FHWA breakaway requirement test of the model of base being
furnished with the shop drawings. Show breakaway base model number, manufacturer’s name, and l1ogo on shop
drawings. Include on manufacturer’s shop drawings the ASTM designations for all materials to be used.

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 lumination ond Electrical Supplies
under Items 610 & 620. Provide 10 amp time delay fuses for breakaway connectors in |ight poles, or inside the |ight
fixture for underpass luminaires. In each pole, connect Iuminaires to the breakaway connector with continuous stronded
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.

Tighten anchor bolts for shoe base, concrete traffic barrier base, and bridge mount roadway illumination poles, in
accordance with Item 449.

Install T-Base with following procedure:
a. Anchor Bolt Tightening.
i. Coat the threads of the anchor bolts with electrically conductive Iubricant.

ii. Place the T-base over the anchor bolts. Foundation must be level and flat. The maximum permissible gap
under any one corner of the t-base is 1/8" before nuts are tightened.

ii. Install bolts and 1/2" connecting washers from the inside of the T-base, thread up through the
pole base. Install flat washers, lock washers and nuts snug tight according to Item 447,
"Structural Bolting. "

iii.Tighten each nut to 150 ft+-1b. using a torque wrench.

c. Level and Plumb

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

9. Construct luminaire pole foundations in accordance with Item 416, "Drilled Shaft Foundations, " ond TxDOT
standard sheet RID(2).

10. Provide aond install underpass luminaires in accordance with Item 610, DMS-11010, and TxDOT standard sheet
RID(3). Typical luminaire size for underpass luminaires is 150W HPS or 150W EQ LED.

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

12. Orient Iuminaires perpendicular to the roadway intended to be |it unless otherwise shown on the plans.

NOTES:

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

(:) 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.

(:) Split Bolt or other connector.

arr
N—

L1,L2 = Hot Conductors
G = Grounding Conductor

TYPICAL WIRING DIAGRAM

LUMINAIRES SERVED AT 480V ON 240/480 VOLT
SERVICE OR LUMINAIRES SERVED AT 240V FOR

iii.Coat the bearing surfaces of the nuts and washers with electrically conductive Ilubricant. Install (1) 1/2"
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 Operations
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,’;’i’d
the T-base in the corner regions of the T-base, aond all corner gaps must be closed after opplying 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 f+. pound is reached, whichever comes first. If 250 ft-Ibs is not enough to ROADWAY
close the gap the foundotion must be leveled. Gaps along the straight sides of the T-bases and the foundation
are permissible. Ensure that no high point of contact occurs between the straight sides of the T-base and the lLLUMINAT ION
foundation. DE TA l L S
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 FiLe: ridi-17.dgn o [ox: [ov: o
lubricant. ©TXDOT January 2007 CONT |SECT JoB HIGHWAY
REVISIONS
-7 DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conversion

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 damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

GENERAL NOTES:
TABLE 1 . - . -
1. "Recommended Foundation Lengths" table is for information purposes only.
ANCHOR BOLTS Foundation lengths shall be as shown on the plans, or as directed by the
FOLE ANCHOR Engineer. Foundations will be paid for under Item 416, “Drilled Shaft
T R . " H .
when reauired MOUNT ING BOLT CIRCLE BOLT Foundations, " unless otherwise shown on the plans
I = -
4" concrete riprap 4" concrete riprap HE [GHT Shoe Bose | T-Base SEZE 2. Erect roodway illumination assembly poles plumb and true. Form ond level
with 6"x 6" with 6"x 6" <40 ft. 13 in. 14 in, '3(';.‘-" the top 6" of the foundation so the pole will be plumb. Use leveling
(W?a9dx w2.9; or i 1V:6H or 174 * ég?agdxwwiégiobr'c V”“ nuts to plumb shoe base poles. Do not use shims or leveling nuts under
welded wire fabric flatt [ [ _ . . 1 in. i
reinforcement fogesTgpe :2%252 reinforcement 40-50 ft. 15 in. 17 Vain, x 3bin. tronsformer bases. Do not grout between baseplate and the foundation.
3. Ensure Class 2A ond 2B fit for anchor bolts ond nuts. Tap ond chase nuts
I finish . .
Foundation even with Leve nis| Foundat ion offer galvanizing. Anchor bolt body with rolled threads need not be full
finished grade on downhill $ven with size.
side of foundation. 2"(£1.0) inished
grade TABLE 2 4, Use appropriate class of concrete as specified in Items 416 and 432.
" . . . Concrete for riprap may be upgraded to Class C at no extra cost to the
24 Level finish [P 5 725 7 7T RECOMMENDED FOUNDATION Department.
\ 2 . | LENGTHS
] — —5 £ ™ (See note 1) 5. Place riprap around the foundation when cal led for elsewhere in the plans.
73 S I f = = \\\\\¥7 Riprap will be paid for under Item 432.
TN i TEXAS CONE PENETROMETER
. | L1 [>—6 - =4 Bars 2w | 6 - #4 Bars MSE?&;?G N Blows/ft . L. . .
£ | j - | 10 15 20 6. Locate breakoway roadway illumination assemblies as shown in the placement
>3 I | ‘ “4 o table, unless otherwise dimensioned on the plans. Protect non-breakaway
2 - | I w <20 ft. 6 6’ 6’ illumination assemblies from vehicular impact (i.e. 2.5 ft. behind guard
< ® N I b w Conduit — rail or mounted on traffic borrier), or located outside the clear zone,
ol N \ ondut Template >20 ft. 8’ 6 6 except that 2.5 ft. from curb face is minimum desired for light poles on
Lt = ‘ ~ to 30 ft. city streets, 45 mph or less. See Roadway Design Manual for further
v Condui+ Template -1 qu —I A »30 ft. g’ 8 6 information.
i 2" minimum to 40 ft.
R ‘*F+‘4‘+*4 v / (Typical) >40 ft. ) , , 7. Use 4 hold down and 4 connecting washers on transformer base poles as
. oL 30" to 50 ft. 10 8 6 recommended by the manufacturer and supplied with base.
2" minimum 3&
30" {Typical) = 8. Install a minimum of 2 conduits in each foundation. See lighting layout
5H ~ #3 at 6" pitch, sheets for locations of foundotions with more than 2 conduits. Cap unused
3 [47 2 flat turns conduits in foundations on both ends.
o< top and bottom.
K- ;3f?2+6;u3$;°h' TABLE 3 9. Conduit location in foundations is critical for breakaway devices. Place
conduits 2 in. apart on centerline as shown.
top and bottom. PAY QUANTITY OF RIPRAP PER FOUNDATION P
(Install only when shown on the plons) 10. Bond anchor bol+t to rebar cage with #6 bare stranded copper conductor.
Foundation RIPRAP RIPRAP Use |isted mechanical connectors rated for embedment in concrete. The
Diameter DIAMETER (CONC) (CL B) bonded steel in the foundation creates a concrete encased grounding
SECTION A-A SECTION A-A 30 in. 78 in. 0.35 CY electrode which replaces the ground rod.
SHOWING SLOPED GRADE SHOWING CONSTANT GRADE 11. Use riprap on T-base foundations that are located on sloped grades.
TABLE 4
BREAKAWAY POLE PLACEMENT (See note 6)
4 Anchor ROADWAY FUNCTIONAL xx POLE OFFSET (DISTANCE
Bolt CLASSIFICATION TO FACE OF TRANSFORMER BASE)
olts | | Top of
6 - #4 Bars H + : : Foundation— -~ Freeway Mainlanes
ex nu : : = | . . .
Flat washer boct washer | Lock wosher — ?|e {rogdway with full lgp?Zauf’"%?ém“'u"oﬁZdedge
Conduit (See plans ] Basep late Hex nut T control of access)
for conduit size. : " Hol ddown NI All curbed, 45 mph 2.5 ft. minimum (15 ft.
M?*Ch_guc* gobée _ | |quher T8 or less design speed desirable) from curb face
Eb e tomdar e sheets. ) 5 — : g A1 others 10 ft. minimum*(15 ff.
So§ i : o b desirable) from lane edge
YOS
:nou*c', / * or as close to ROW line as is practical
S0
A A 38% N Flot washer]| ** provide 2/5 of the luminaire mounting
N 4# Hex nut - height behind the pole for "falling area”
. — e — ~— to prevent encroachment on the other travel
172" Typ, t71/4" Typ, lanes. See design guidelines.
3/4" mox ——— 1/2" max
Tied to T ® Traffic
rebar cage ;’ Operations
see note 10 . Division
When required - I Texas Department of Transportation Standard

4" concrete riprap o r

Grade break

v{\;«;%a;xwg. 9) i 2 lines ROADWAY
b A UNET ILLUMINATION

DETAILS
(RDWY ILLUM FOUNDATIONS)

SHOE BASE  §3liTipics, T-BASE
ee andar R I D (2) - l 7
FILE: rid2-17.dgn DN: ‘CK: ‘DW: ‘CK:
FOUNDATION ]DETAIL ANCHOR BOLT DETAIL ©7Tx00T  January 2007 CONT | SECT JoB HIGHWAY
;:H DIST COUNTY SHEET NO.
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No warronty of any

DISCLAIMER:

i d TxDOT assumes no responsibility for the conver-
sion of this stondard to other formats or for incorrect results or damoges resulting from its use.

"Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

The use of this stondard is governed by the

9" to 11"

(N

N

INTERNALLY LIGHTED STREET NAME SIGN DETAILS

6 or 8 feet as shown elsewhere in plons.

= == =

Bal last — |
X

g

F luorescent

I

End cap —

7' for 6' signs, 9’ for 8' signs

threaded to
pipe

6’ for 6’ signs, 8 for 8' signs

|

| 24" Ei
i
I

El

/—-—ﬁl

Mount ing
bracket

/////////

0
i
J

3
Sched. 40
pipe support arm

Hond Hole
see "MA-D".
]

T¥— See "MA-C (ILSN)" for Clamp
and Arm Detail

%" Liquid tignt

flexible metal conduit,

Section A-A

ILSN SIGN NOTES:

1. Eight foot ILSN sign shall not exceed 11.5 sq.ft.
effective projected area (EPA) and shall not exceed
a weight of 85 Ibs.
Six foot ILSN sign shall not exceed 8.7 sq.ft. EPA
and shall not exceed a weight of 70 Ibs.

w N

. See Special Specification, "internally Lighted Street
Name Signs" for additional detaqils.

. Sign message shall be as shown elsewhere in the plans.

no,

ILSN SIGN

EXPLANATION OF DESCRIPTION

Internally lighted
street name sign

Sign length;

ILSN Sign 6

6 or 8 ft.

Single or double face

S

// //// /

L
nte Blvd| -

* 3" min., 12" max.

SIGN MOUNTING

¥a" S.S.
H.H. bolt - 5" min. length,
nut, lock washer,

S.S. cotter 2 bevel washers
pin
3"
Sched. 40
pipe support arm
V2" S.S. bar
with bronze

sleeve bearings

and locking pin. Cast alum,

mount ing block

MOUNTING BRACKET

\

signal mast arm

IJ—-I

O
2N

one 90° connector,
one straight
connector,

three - #12 XHHW
conductors.

~¥— Hand Hole
see "MA-D".

\\ Slide track

Section B-B

fixture
attachment.

éE?*Twms&mmeMofﬂmmmwMMm
I Traffic Operatlons Division

STREET NAME
SIGN DETAILS
(ILLUMINATED)

SNS-95

©TxDOT August 1995 on: TxpoT  [cke xpot [ows xpor ek Txpor
REVISIONS CONT [SECT Jo8 HIGHWAY
Ll
e DIST COUNTY SHEET NO.
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No warranty of any

TxDOT assumes no responsibility for the conver-

sion of this standard to other formats or for incorrect results or damages 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

(S1ab & Base) 1

1" PVC To Telephone Service CL

/

14" Minimum PVC To Electrical Service

\

T

TOP VIEW I

Control ler
Cabinet

< 44" l?

/ Cabinet Ground Bus

/- 13 NC Mounting
Bolts (4 Typical)

([GEgeeeeaeg] g [6rounding Conductor
Inserts #8 AWG
108" . (4 Typical)
25" + 1"
R I R .4 g il J Grade
= s
Crrr —L' oﬁﬂmﬁ A4
I T Y T I 3" . . R . o R o R
I T T I O B I | 56.5" 3" S——sSlab
[ -
[ T T R A I ~—— 114" Minimum PVC To Electrical Service
I T Y T I > 4V
[ I I O T A 1" To Telephone Service/ - 5(}ac’!)p:(el'e-,ﬁI":JidnS'reel Ground Rod
(A R A ’
[ I N N I I I | 3" Conduits
(I [ i
| I: :: :I L : SIDE VIEW To Signal Poles
| O A B B I |
L (Slab & Base)
T T O T I
/ I I I I
I T O A I
[ A I B I |
Wire Mesh QA Ay QA Gy
(See Note 12)
Grade
A 4
3II
—_— 0 o o ° o ° o o o ° o o ° o
3"

TRAFFIC SIGNAL CONTROLLER BASE:

1.

8.

9.

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 # PG30482709, or other as approved by
TxDOT Traffic Operation Division.

The polymer concrete material must have a minimum compressive strength of 10,300 pounds per square inch
(psi), minimum flexural strength of 3600 psi, and minimum shear strength of 3600 psi.

The polymer concrete cabinet base must conform to the dimensions shown and must accommodate a standard
TxDOT basemount cabinet.

Supply the cabinet base with four !»"-13 UNC stainless steel inserts for attachment of the cabinet to the
base. Inserts must withstand a minimum torque of 50 ft-Ib and a minimum straight pull out strength of
750 Ibs.

Provide the cabinet base with 4 cable racks mounted one on each side of the base 2" to 7 " from the top
edge of the base. Unless approved otherwise, cable racks must be 1-1/2 x ¥sx ¥s inch steel channel with
eight T-slots spaced at 1-1/2 inches. The cable racks must easily accommodate the insertion of tie wraps
to attach field wiring to the racks to serve as strain relief. Secure cable racks to the base using
Y2"-13 UNC stainless steel screws and inserts.

The cabinet base, when secured to the concrete slab with controller cabinet attached, must withstand a
minimum wind load of 125 mph or a 850 Ib force applied at 49" above the bottom of the base without causing
the base or cabinet to come out of their anchored position or cause any permanent deformation. The
manufacturer must supply certification by an independent testing laboratory or sealed by a Texas Licensed
Professional Engineer. Provide the cabinet base with hardware for attachment to a concrete slab.

The traffic signal base must be permanent|y marked either by impress or by permanent ink with the
manufacturer’s model number and name or logo.

Seal the base to the concrete with a silicone caulk bead and fastened to the slab per
manufacturer’s instructions.

CONCRETE SLAB:

Traffic signal controller pad must be a portland cement concrete slab poured in place, must
conform to the dimensions shown, and must be level.

10. Bond a #8 AWG copper ground wire and an 8 f+ 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.

11. Install a PVC sleeve to prevent the ground rod from direct embedment in the slab.

12, Provide welded wire mesh 6X6-W2.9 X W2.9 for reinforcement.
Center the mesh between top and bottom and provide a minimum 3 inch cover on

minimum 6-inch overlap.
the edges.

13. Provide Class B concrete minimum for the slab in accordance with Item 421.

with Item 531.

CONDUITS:

Provide joints and splices in the mesh with a

Construct the slab in accordance

14. Stub up and run 3-inch conduits through the slab to the various traffic signal poles and ground boxes as shown on

the layouts.
use.

Instal | the number of conduits as shown on layouts plus two additional 3 inch conduits for future
Terminate the conduits with a bushing between 2 and 4-inches above the slab.

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

unused telephone conduit.

16. Stub up two separate conduits through the slab from the electrical and telephone services.

Run the conduit for the

electrical feed directly to the electrical service enclosure. Run the conduit for the telephone |ine directly to the

telephone service, usually located on the same pole as the electrical service.

Telephone must not under any circumstance

share a conduit with any other function.

17. Terminate electric and telephone conduits above the slab with a coupling. After the base is installed, extend the conduits above the
top of the base and secure to the base using a steel one-hole strap or similar suitable substitute.

CONTROLLER CABINET:

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

19. The silicone caulk bead specified in Item 680.3.8 must be RTV 133.

PAYMENT:
20. Bid TS-CF as subsidiary to Item 680.

o/ etk 19!
) = 94" =
~
40/2" 478" Min.
20/,
- |
le—— 28/," Min, ——

CABINET BASE

g’ Texas Department of Transportation
l Traffic Operations Division

TRAFFIC SIGNAL
CONTROLLER CABINET
BASE AND PAD

TS-CF-04
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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 stondard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE:
FILE:

APPLICABLE STANDARDS SHEETS

OVERHEAD SIGN BRIDGE HIGH MAST TLLUMINATION
STANDARDS: POLE STANDARDS:

/ONE 2 0SB-SE HMIP-98

e joe HUTCHINSON 7 ROBERTS HEMPHILL/ ( 9 O MP H W I N D ) 823 : %ﬁ 1 HMIF -98
Zé%%g HOSB-Z# WALKWAYS AND BRACKETS
hect FRy e HOSB-Z1L STANDARDS:

oo i HOSB-Z#1
ZONE 3 ZONE 4 0SBT SWW

DEAF SMITH

0SBC SB(SWL-1)
NOTE: Structures north (80 MPH WIND) (70 MPH WIND) 0SBC-SC-78
of ice line to be 0SBS-SC TRAFFIC SIGNAL POLE
FravER casTRO Swiskir tscoe s \/ OSB-FD STANDARDS:

DALLAM SHERMAN HANSFORD OCHILTREE LIPSCOMB

designed for ice. 0SB-FD-SC

HARDEMAN

SP-80
A 1 e, el i CANTILEVER OVERHEAD SIGN  SP-100
SUPPORT STANDARDS: SMA-80
Lubaodk Crosay o MONTAGUE CRQeO LavaR RED RIVER SMA-100
G s 77¢ I exve NN KN o » COSS-SE DMA-80
- C0SS-78-10 DMA- 100
C R HCOSS-7#-10 MA-C
NN C0SS-221-10 MAC (ILSN)
ICE LINE i NN N S C05S-Z#8Z#1-10 MAD-D
177 iy vty it g /7 I NGNS SN S COSSD TS-FD
P RS L - cossF LUM-A
PNNSY N COSS-FD CFA

FRANKLIN

Jack
WISE DENTON colLIN
YOAKUM TERRY Lyiin GARZA KENT stoneval /] wesieis Ol voue ot HOPKINS

s
orens
MMMMMM HOWARD MITCHELL NOLAN TAYLOR CALLAHAN EASTLAND LMA
ERaTH SOMER HENDERSON PANOLA .
= = Note: # = Wind Z
: = Wind Zone -
o
s ber 1, 2, 3 4 MA-DPD
commone number 1, 2, 3 or
LOVING BOSOUE ANDERSON CHEROKEE SHELBY
0 oo e o
o | oo [ asseonc | ene s
comen | arom A0 o ediooies
— Dresion )
_ s e L
cuLBERSON CRANE EED NG
- CoRvELL HOUSTON E
REGAN TOM GREEN ANGEL INA x
s o oo s =
MC COLLOCH LAVPASAS TRINITY
o on
5 Y eon
i
seren
SCHLE [DER MENARD POLK TYLER
JEFF DAVIS FECOS CROCKETT BURNET LM WALKER
o oraois
o N I C E I_ I N E
GRIMES SAN
oo
e
TTTTTT arese o
TTTTTT PR
dee
GILLESPIE BLANCO ORANGE.
EEEEEEE WASHINGTON LIBERTY
(70 MPH WIND) — 5 (e
- Soroe erreneoy
coweos o Sosriv (3 s
Sresien w0 ] e e RGO e
come ool hsueers
EEEEEEE
o)
onire ——

odants avvecon FOR HARRIS CO. ONLY
N O - sexen “@i 7ONE 3 Zone line is just North of US

WHARTON
BRAZORIA

wiLson 90, around on the North, West
LEGEND (80 MPH WIND) and South sides of IH 610
B o araseoss s paro0re and down the West side of

VICTORIA

woLie SH 288.

- (100 MPH WIND) R \
FOR JACKSON CO. ONLY
- (90 MPH WIND) ne Tine 1s JosTNort

Zone line is just North of
70NE | SH 616.
( 80 MPH WIND) (i (100 MPH WIND)

= (70 MPH WIND)

ZONE 1
ZONE 2
ZONE 3
ZONE 14

BEE REFUGIO
Lasate  fll ve MulLen
LIVE 0AK
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;ﬂ 7;’;’!'!'3”5
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No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

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

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever.

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

END LEGEND
ROAD WORK Channelizing Type 3 Barricade gea Channelizing Devices
Devices
G20-2 . Truck Mounted
48" X 24" (see note 2) A ‘ Heavy Work Vehicle A | attenuator (TMA)
‘ (see note 2)A ‘ ' Trailer Mounted Portable Changeable
‘ ! Flashing Arrow Board Message Sign (PCMS)
- I
‘ SQ?OXWBS” : ‘ ROAEﬁBORK | Sign < b Traffic Flow
T
(Flags- B_H\ L. .
See Eofe N9l c ] Channel izing ! Flag [LO F lagger
‘ ol g Goa Tt 2) A ‘ 620-2 :
- 48" X 24" |
@ G 5|3 | - \. (See note 2) A Minimum Suggested Maximum| o .o
< CW20-1D . u M rostes Desiraple spacing of Sign Suggested
| v L < c " " osted| Formula Taper Lengths Channel izing 4 Longi tudinal
‘ al o 48" X 48 ) L] ‘ L] I Speed . Spacing 9
el > o oN (F I - %) ' * % Devices o Buffer Space
5 ‘ o +C ags olc | v X wg
o = .00 See note 1) —la ' 107 U 12’ On a On a Distance B
o B @ G o é ) 88 C E 4 | Offset|Offset|Offset| Taper | Tangent
\ s|* | G| 2867 °I2 . \ . o \ 30 ,| 150" 165 1807 30’ 60’ 120" 920’
w | < S :
Mk 33,8 é s ° © 5E, i 35 L:g—g 205'] 225'| 245 35° 70 160" 120"
| . TeN olz 3 | 3 éggé \ 40 265'| 295°| 320'| 40’ 80’ 240" 155
_y 2 .
\ k - & » Too, \ 45 4507] 495"| 540" 45’ 90’ 320° 195
L |0 N 7 B . 7 . .
¢ K S« Ségg \ 50 5007 | 550’| 600 50 100 400 240
= | | 4 = <™ \ \ } 55 | | -ws |.550'] 605') 660°| 55° 110’ 500 295’
; u o . ! 60 600" | 660°| 720’| 60’ | 120° | 600’ 350"
‘ olc w ‘ ' ‘ 65 650" | 715'| 780' 65" 130° 700 410
Channel izing 208 | p c ! 70 700°| 770" | 840’ 70’ 140’ 800’ 475’
Devices Lo L | y = Inactive ! 75 750’ | 825" 900’ 757 150° 900" 540"
(See note 2)A | olw B \ | = work | -
Sl ‘ ?JQJ 5 vehicle | % Conventional Roads Only
€13 10! JH\ | (See Note 3ﬁ %% Taper lengths have been rounded off
o Min.|'ar’s 10 = =Wi =
Channel izing ‘ Q 5 A Work vehicles or ‘ Vit o mi L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
devices may be 6 4 ‘ 8 other equipment : C
omitted if the & > o necessary for the Agﬁg :‘
work area is a hal a work operation, such
minimum of 30’ ‘ o ‘ v as trucks, moveab | ‘ 3. TYPICAL USAGE
from the nearest { cranes, etc., shall ?1 MOBILE SHORT SHORT TERM INTERMEDIATE LONG TERM
traveled way.— | . o remain in areas 4 DURATION STATIONARY TERM STATIONARY STATIONARY
Shadow Vehicle = separated from o
with TMA and ‘ \or?es of traffic by ‘ x| v v
9 high intensity i - o c
H (6]
Shadow Vehicle 8 rotating, ghﬂoﬁe\ wziﬂﬁw i 9 ol
with TMA and high g flashing, evices av o tmes. a @1 | GENERAL NOTES
intensity rotating, Y oscillating or | ‘ n
f\o§hmg,. v strobe |ights. . f . 1. Flags attached to signs where shown are REQUIRED.
oscillating 9 (See notes 4 & 5) >hadow seniete 9 | 2. A1l traffic control devices illustrated are REQUIRED, except those
or strobe lights. ‘ L IR x%gh Tmfeggify ‘ | denoted with the triangle symbol may be omitted when stated elsewhere
(See notes 4 & 5) ‘ rotating, flashing, i in The plans, or for routine maintenance work, when approved by the
N oscillating or : Engineer.
‘ u @ c n strobe |ights. ‘ 1 3. Inactive work vehicles or other equipment should be parked near the
o 8 ‘ (See notes 4 & 5) | right-of-way line and not parked on the paved shoulder.
m — ‘ 4, A Shadow Vehicle with a TMA should be used anytime it can be positioned
519 . 30 to 100 feet in advance of the area of crew exposure without adversely
‘ ol ‘ | ‘ ! affecting the performance or quality of the work. [f workers are no
% 0 . ] longer present but road or work conditions require the traffic control
ol | to remain in place, Type 3 Barricades or other channelizing devices
‘ 0L ] - ‘ i may be substituted for the Shadow Vehicle and TMA
s ‘ . 3 . 5. Additional Shadow Vehicles with TMAs may be positioned off the paved
(8 =< " 3 A } surface, next to those shown in order to protect wider work spaces
Channel izing ‘ . ™ N ° > ‘ . - \ 6. See TCP(5-1)for shoulder work on divided highways, expressways and
Devices = V. g \ ' Q ‘ freeways. _ _
(See note 2)A n = - ” . = ' 7. CW21-5 "SHOULDER WORK" signs may be used in place of CW20-1D
‘ 8 8 c ‘ 1 "ROAD WORK AHEAD" signs for shoulder work on conventional
C
END v | -8 Channel izing 9 o } roadways.
ROAD WORK 5o Devices o \
. ‘ . 6202 @ G Ly (See note 2) A ‘ - % |
3 3 48" X 24" \ gl s 5o !
35 4 > 5 (See note 2 o |
3|V : A 30 5, |
& | & | |5 | Elo \
o4 o| 0o |
P I
0 - <y N |
Ll ™ v &5le . ‘ ® Traffic
| Channelizin | " | s \ Operations
A A 9 | ] \\- | ‘ i Division
CW20-1D Devices | m Texas Department of Transportation Standard
| 48" X 48" (See note 2)A = | : —
(Flags- -
See notes 1 & 7)
— TRAFFIC CONTROL PLAN
o Coﬁﬁg'd[ [I)(EDEMWOSEAD
G20-2
48" X 24"
(See note 2) A 22@0;28”
TCP (1-1q) TCP (1-1b) (F 10gs- TCP (1-1¢) (F 10gs- TCP(1-1)-18
See notes 1 & 7) See notes 1 & T)
FILE: fcpl-1-18.dgn DN: ‘CK: ‘DW: CK:
@TXDOT December 1985 CONT |SECT JOB HIGHWAY
WORK SPACE NEAR SHOULDER WORK SPACE ON SHOULDER WORK VEHICLES ON SHOULDER
. . 2-94 4-98
Conven‘f | OnG | ROOdS Conven'f i ona | Roods Conven'f 10NaA | ROGdS ?,g? sflg DIST COUNTY SHE3ET8NO_
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No warranty of any

TxDOT assumes no responsibility for the conversion

See Detail B

LEGEND

Shou | der % | Trail vehic!
rail Vehicle
See Note 1 |:> ARROW BOARD DISPLAY
* % | Shodow Vehicle
E> % % % | Work venicle RIGHT Directional
* % % g; Eﬂjj Heavy Work Vehicle LEFT Directional
Truck Mounted
le A
Shou | der A | pttenuator (TMA) €Y | Doudle arrow
) T . CAUTION (Alternating
@ Troffic Flow I:?] Diomond or 4 Corner Flash)
| 1500’ + Approx. | 400 | | 120° -200'
I T Approx. | ! Approx. TYPICAL USAGE
See Detail A see Detall C VOBILE SHORT | SHORT TERM| INTERMEDIATE | LONG TERM

DURATION | STATIONARY |TERM STATIONARY| STATIONARY

Vi

GENERAL NOTES

1. ADVANCE WARNING, TRAIL and SHADOW vehicles shall be equipped with Type B
or Type C flashing arrow boards as per the Barricade and Construction (BC}

standards. Arrow boards on WORK vehicles will be optional based on the
. type of work being performed. The arrow boards shal | be operated from
\ RAMP Ramp Control vehicle inside the vehicle.
o° o o shall be used when
o, o000 o, vocee °, 000 CLOSED required by the 2. For TCP(3-2a) the Engineer will determine if the TRAIL VEHICLE is required based on
[] _ [ ] _ L) ngineer prevailing roadway conditions, traffic volume, ond sight distance restrictions. All
( \ ( ) ( ) R'],'ZDT N other vehicles shown for both TCP(3-2a) and TCP(3-2b) are required.
il il CW21-10aT work | 48" X 30
CWEO'SDTE RIGHT LANE . CWEO'SDTE RIGHT LANE . 60" X 36" 3. The use of amber high intensity rotating, flaoshing, oscillating, or strobe |ights
72" X 36 CLOSED N 72" X 38 CLOSED . CONVOY N on vehicles are required. Blue high intensity rotating, flashing, oscillating or
© - ¢° strobe |ights when mounted on the driver’s side of the vehicle may be operated

©
m - m . . simultaneously with the omber beocons or strobe |ights.
M M N
" 4. The use of truck mounted attenuators (TMA) on the ADVANCE WARNING,
SHADOW, aond TRAIL vehicles are required.

A ADVANCE WARNING B TRAIL VEHICLE * @ SHADOW VEHICLE ** 5. Reflective sheeting on the rear of the TMA shall meet or exceed the reflectivity and

VEHICLE (See Note 2) color requirements of DMS 8300, Type A.

RIGHT LANE CLOSURE ON DIVIDED HIGHWAY - TCP(3'20) 6. Each vehicle shall have two-way radio communication capability.

7. When work convoys must change lanes, the TRAIL VEHICLE should change lanes first to
shadow the other convoy vehicles.

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 damoges resulting from its use.

DISCLAIMER:

DATE:
FILE:

. . . An additional Shadow Vehicle with . . .
Trail Vehicle required TMA and Arrow Board in Caution Mode 8. Vehicle spacing between the TRAIL VEHICLE ond the SHADOW VEHICLE will vary

See Detail D See Detail E See Detail F . . . . f depending on sight distance restrictions. Motorists approaching the work convoy
;ergﬂu}ng ?;: I:éswégﬁozéggeuf workers should be able to see the TRAIL VEHICLE in time to slow down and/or change lanes as
) they approach the TRAIL VEHICLE. Vehicle spacing between the WORK VEHICLE
\ and SHADOW VEHICLE may vary according to terrain, work activity and other factors.

Shou | der See Note 1
9. Standard 48" X 48" diamond shaped warning signs with the some messoge as those shown
may be used where adequate mounting space exists.

10. The signs shown should be used on the Advance Warning Vehicle. As an option, a portable

¥ % % : changeable message sign (PCMS) or a truck mounted changeable message sign (TMCMS) with

a minimum character height of 12", and displaying the same legend may be substituted for
these signs. An appropriate directional arrow display, simulating the size and
legibility of the flashing arrow board, must be used in the second phase of the
PCMS/TMCMS message. When this is done, the arrow board will not be required on the
————— Advance Warning Vehicle,

ALY

l Shou |l der 11. §+ondord diamond shc;_)e versions of the CW2(_)-5 series signs may be used as an option
if the rectangular signs shown are not available.

12. The principles on this sheet may be used to close lones from the left side of the
roadway considering the number of lanes, shoulder width, sight distance,and ramp
frequency.

1500’ + Approx. ‘ 1000° ‘ ‘ 120° -200"
Approx. ! ! Approx.

13. Signs ond flashing arrow board modes shall be appropriotely altered when implementing
left laone closures or interior closures which close the left lanes.

° ° .
.o...... .o...... .o...... 14. The Advonce Warning Vehicle may stroddle the edgel ine when shoulder width makes it

_ - necessary.
g ® Traffic

Red Reflective = Oge;rgt.ions

ivision

cwz0-setr  LL|| 2 RIGHT LaNes || L] CW20-5eTR 2 RIGHT LANES CW21-10a7 work | [
I Texas Department of Transportation Standard

White Reflective

(HEIGHT OF TMA)

727X 36" —I-CLOSED |\ 72" X736" —I=CLOSED : por X 3¢ CONVOY :
TRAFFIC CONTROL PLAN
MOBILE OPERATIONS

//D\E // Nk AN
DIVIDED HIGHWAYS

@ ADVANCE WARNING REQUIRED TRAIL @SHADOW VEHICLE * * 150/
| o | TCP(3-2)-13

VEHICLE E VEHICLE *

INTERIOR LANE CLOSURE ON MULTI-LANE DIVIDED HIGHWAY - TCP(3-2b) T onorme O -
STRIPING FOR TMA 2-94 4'95REVISIONs DIST COUNT SHEET NO
i i
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No warranty of any
its use.

TxDOT assumes no responsibility for the conversion

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

is governed by the

The use of this standard
is made by TxDOT for any purpose whatsoever

of this standard to other formats or for

DISCLAIMER:

kind

DATE:
FILE:

END
ROAD WORK

—_ e G202

48" X 24"

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

See note 1)

less

x for 50 mph or
3x for over 50 mph
Shoulder
Shoulder
Approx. A

<100’

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

]
30’
|

Work Space

Shadow Vehicle with

Shou |l der
Shou |l der

END
ROAD WORK

G20-2

48" X 24" Cw20-1D
48" X 48"
(Flags-
See note 1)

TCP (1-4q)

ONE LANE CLOSED

Shou |l der

B

CW1-eaT
36" X 36"

S

.
Lizz L
T Min.

'y |

*
200’
Approx.

(See note 7)

R
>

30
<>
Min

Shadow Vehicle with

TMA and high intensity
rotating, flashing,
oscillating or strobe

| ights. (See notes 4 & 5)

Work Space

pEEEEEEEEAN

Shou |l der

END
ROAD WORK

G20-2
48" X 24"

TCP (1-4b)

TWO LANES CLOSED

1/2 L
i

END

ROAD WORK

G20-2

48" X 24"

CW1-4R

48" X 48"

CW13-1P
24" X 24"
(See note 2) A

CW1-6aT
36" X 36"
(See note

CW1-4L

48" X 48"

CW13-1P
24" X 24"
(See note

LEGEND

vzzz2|Type 3 Barricade B g Channel izing Devices

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

Portable Changeable
Message Sign (PCMS)

Sign Traffic Flow

5 NED(D

Flag F lagger

Posted| Formula

Minimum Suggested Maximum
Desirable Spacing of
o # Taper Lengths Channelizing
pee X X Devices

Minimum
Sign
Spacing

Suggested
Longitudinal
wyn Buffer Space
% 7 g X wgw

107 1M 12 On a On a Distance B
Offset|/Offset|Offset| Taper Tangent

30 150" 165" | 1807 307 60’ 120° 90
WS

N

35 L:4€67 2057 | 225" | 245’ 357 70° 160" 1207

40 265" | 295" | 320’ 407 80 240’ 1557

45 450"| 495" | 540’ 457 90’ 320’ 1957

50 500'| 550"| 600’ 507 00’ 400’ 240’

55 550"| 605"| 660’ 557 10’ 500’ 295’

65 650" | 715"| 780’ 65" 30’ 700’ 410’

70 700" 770" | 840’ 70’ 40° 800" 475"

1
1
60 600" | 660" | 720’ 60’ 120’ 600’ 350’
1
1
1

75 750" 825'| 900’ 75’ 50 900’ 540’

CW20-5TR
48" X 48"

% Conventional Roads Only
X% 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
DURATION STATIONARY TERM STATIONARY

v v

LONG TERM

MOBILE STATIONARY

GENERAL NOTES

1. Flags attached to signs where shown are REQUIRED.

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

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

4. A Shadow Vehicle with a TMA should be used anytime it caon be positioned
30 to 100 feet in advance of the area of crew exposure without adversely
affecting the performance or quality of the work. [f workers are no longer
present but road or work conditions require the traffic control to remain in
place, Type 3 Barricades or other channelizing devices may be substituted
for the Shadow Vehicle and TMA

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

TCP_(1-4qa)

6. If this TCP is used for a left lane closure , CW20-5TL "LEFT LANE CLOSED"
signs shall be used and channelizing devices shall be placed on the
centerline where needed to protect the work space from opposing traffic with
the arrow panel placed in the closed Iane near the end of the merging taper

TCP (1-4b)

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

ég%%"® Traffic
Operations

I Texas Department of Transportation s’%;‘jﬁ}g}’d

TRAFFIC CONTROL PLAN
LANE CLOSURES ON MULTILANE
CONVENTIONAL ROADS

TCP(1-4)-18

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

© TxDOT December 1985 coNT |sECT Jos HIGHWAY

REVISIONS

8
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8
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PREFERRED LOCATION PLANTING OR OTHER NON-WALKING EXTRA WIDTH MAY BE REQUIRED
OF PEDESTRIAN SURFACE OR PROTECT DROP OFF (TYP) FOR CLEAR SPACE AT

TYPE 1 . PUSH BUTTON (TYP) TYPE 2 PEDESTRIAN PUSH BUTTON. TYPE 3

5'PREFERRED
4’ MIN.

. AX v = = .
6’ DES|RABLE 5 MI ~ _ FLARE 22 "
o —— —_
L — Tl i 4‘4\—77\1
WITHOUT PEDESTRIAN - WITH PEDESTRIAN 5 MIN
PUSH BUTTON PUSH BUTTON 6’ DES ] RABLE

GRADE BREAK

PERPENDICULAR CURB RAMP (TYP) PARALLEL CURB RAMP TYPE 6

No warranty of any kind is made by TxDOT for any purpose whatsoever.

“Texas Engineering Practice Act".

RAMP 5° MIN.

CROSS SLOPE NOT TO EXCEED 2% v - T <
ON ANY PORTION OF RAMP, TURNING v Y. .
SPACE OR TRANSITION TO STREET. M =
T
| 8. 3%
5° MIN. MAX. TURNING
| SPACE
B —
¢ v v I 8. 3%
" MAX.
v
v Yo
g v 1

PEDESTRIAN

5' PREFERRED CIRCPUALTAHTION

4’ MIN.

BOTTOM GRADE
BREAK LINE

BOTTOM GRADE
BREAK LINE

GUTTER LINE

COMBINATION CURB RAMPS

TxDOT assumes no responsibility for the conversion of this standard to other formats or for incorrect results or damages resulting from its use.

The use of this standard is governed by the

DISCLAIMER:

DATE:
FILE:

Ramp
Wip GUTTER LINE
W S TH -
CURB RAMPS AT MEDIAN [SLANDS Smiy, OTH 10Ewa "y, " =
- Smyy, CTH PREFERRED LOCATION
. OF PEDESTRIAN

INSTALL DETECTABLE WARNING SURFACE TYPE 10 TYPE 5 PUSH BUTTON (TYP)
A'{TEACH IiZN[I) OF ;HE gUT-Tg?gLEJGH RAMP CROSS SLOPE NOT TO EXCEED 2%
WITH A MINIMUM 2° USUAL WALK ( WA ADJACENT T RB) ON ANY PORTION OF RAMP, TURNING
SURFACE BETWEEN. IF MEDIAN IS LESS TYPE 21 SIDEWALK ADJACE O CuRr8 SPACE OR TRANSITION TO STREET. /
THAN 6’ WIDE, ELIMINATE DETECTABLE

WARNING SURFACES.

{/—GUTTER LINE

PROJECTED BACK

ALIGN CURB PARALLEL\

OF CURB
WITH CROSSWALK.
BOTTOM GRADE 5 MIN b
BOTTOM GRADE BREAK LINE
RATR BREAK LINE SIRAM/: o7 GUTTER LINE
NOTE: CURB DETAILS ARE SHOWN SI Wip7 6-n DEwg  OTH < )
ELSEWHERE IN THE PLANS. 6'pRgEZ?LK WII?); GUTTER LINE PREFERRgDWIDTH 27 MIN. BLENDED TRANSITION
R, H b, 5
€05 kg, DIRECTIONAL RAMPS WITHIN RADIUS mIN, (FLUSH LANDING)
Nt TYPE 22
\
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WILL NORMALLY BE AT GUTTER LINE. | <gp GENERAL NOTES ON SHEET 2 OF 4 FOR MORE INFORMATION. =i YA
SURFACE SLOPES AT GRADE BREAKS I Texas Department of Transportation Standard
SHALL BE FLUSH.
FLARE 5'X 5 (MIN. )
RAMP \l TURNING SPACE CONTINUOUS CURB DENOTES PLANTING OR v & PEDESTR I AN FAC I L I T I ES
p BEYOND NON-WALKING SURFACE v v v GUTTER LINE  — - —
8. 3% MAX.
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No warranty of any kind is made by TxDOT for any purpose whatsoever.
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The use of this standord is governed by the

DISCLAIMER:

DATE:
FILE:

GENERAL NOTES DETECTABLE WARNING SURFACE DETAILS
CURB RAMPS DETECTABLE WARNING PAVERS (IF USED) PEDESTRIAN TRAVEL DETECTABLE WARNING
SURFACE
DIRECTION
1. Install a curb ramp or blended transition at each pedestrian street crossing. 25. Furnish detectable warning paver units meeting all requirements of ASTM C-936, C-33.
Lay in a two by two unit basket weave pattern or as directed.
2. All slopes shown are maximum al lowable. Cross slopes of 1.5% and lesser running TURNING
should be used. Adjust curb ramp length or grade of opprooch sidewalks as directed. 26. Loy full-size units first followed by closure units consisting of at least 25 percent RAMP SPACE RAMP
(25%) of a full unit. Cut detectable warning paver units using a power saw. RAMP_

3. Maximum allowable cross slope on sidewalk and curb ramp surfaces is 2%.

4. The minimum sidewalk width is 5. Where the sidewalk is adjacent to the back of curb, SIDEWALKS 2 (Min.)

0 6’ sidewalk width is desirable. Where o 5' sidewalk caonnot be provided due to site

constraints, sidewalk width may be reduced to 4° for short distonces. 27. Provide cleaor ground space at operable parts, including pedestrian push buttons. ~

5'x 5 passing areas at intervals not to exceed 200’ are required. Operable parts shall be placed within unobstructed reach range specified in

PROWAG section R406. BACK OF
5. Turning Spaces shall be 5'x 5 minimum. Cross slope shall be maximum 2%. PARALLEL CURB RAMP CURB
28. Place traffic signal or illumingtion poles, ground boxes, controller boxes, signs, TYPICAL PLACEMENT OF DETECTABLE WARNING

6. Clear space at the bottom of curb ramps shall be a minimum of 4’x 4’ wholly contained drainage facilities and other items so as not to obstruct the pedestrion access route SURFACE ON LANDING AT STREET EDGE.

within the crosswalk and wholly outside the parallel vehicular travel path. or clear ground space.
7. Provide flared sides where the pedestrian circulation path crosses the curb ramp. 29. Street grades and cross slopes shall be as shown elsewhere in the plans.

Flared sides shall be sloped at 10% maximum, measured parallel to the curb. PEDESTRIAN TRAVEL

Returned curbs may be used only where pedestrians would not normally walk across 30. Changes in level greater thon 1/4 inch are not permitted. DIRECTION

the ramp, either because the adjocent surfoce is plonted, substantially obstructed,

or otherwise protected. 31. The least possible grade should be used to maximize accessibility. The running slope

of sidewalks and crosswalks within the public right of way may follow the grade of TURNING

8. Additional information on curb romp location, design, light reflective value ond the porallel roodway. Where a continuous grade greater than five percent (5%) must be SPACE

texture may be found in the latest draft of the Proposed Guidelines for provided, handrails may be desirable to improve accessibility. Handrails may also be

Pedestrian Facilities in the Public Right of Way (PROWAG) as published by the needed to protect pedestrians from potentially hazordous conditions. If provided, handrails DETECTABLE WARNING

U.S. Architectural and Transportation Barriers Compliance Board (Access Board). shall comply with PROWAG R409. RAMP SURFACE
9. To serve as a pedestrian refuge area, the median should be a minimum of 6’ wide, 32. Handrail extensions shall not protrude into the usable landing area or into intersecting |

measured from back of curbs. Medians should be designed to provide accessible pedestrian routes.

passage over or through them. SIDE FLARE

33. Driveways and turnouts shall be constructed and paid for in accordance with Item 2 (MIN. ) (TYP)

10. Small channelization islands, which do not provide @ minimum 5°x 5’ landing at the "Intersections, Driveways and Turnouts". Sidewalks shall be constructed and paid for

top of curb ramps, shall be cut through level with the surface of the street. in accordance with [tem, "Sidewalks". { HE ~ )
11. Crosswalk dimensions, crosswalk markings and stop bar locations shall be as shown 34. Sidewalk details are shown elsewhere in the plaons. PERPENDICULAR CURB RAMP BACK OF

elsewhere in the plans. At intersections where crosswalk morkings are not required, CURB

curb ramps shall align with theoretical crosswalks unless otherwise directed. TYPICAL PLACEMENT OF DETECTABLE

WARNING SURFACE ON SLOPING RAMP RUN.
12. Provide curb ramps to connect the pedestrion access route at each pedestrion street
crossing. Hondrails are not required on curb ramps.

13. Curb ramps and landings shall be constructed and paid for in accordance with [tem 531 PEDESTRIAN TRAVEL
"Sidewalks". DIRECTION

14. Place concrete ot a minimum depth of 5" for ramps, flares and landings, unless
otherwise directed. TURNING

SPACE

15. Furnish aond install No. 3 reinforcing steel bars at 18" o.c. both ways,

unless otherwise directed. % SIDIi:_ (F:,URB

. NOTE: (TYP)
. P DETECTABLE WARNING PAVER | PREFABRICATED DETECTABLE N F TH

16. Provide a smooth transition where the curb ramps connect to the street. WITH TRUNCATED DOMES \ WARNING PANEL DETEC?S&EEEwgsN?NG SLEJRFACE RAMP
17. Curbs shown on sheet 1 within the Iimits of payment are considered part of the curb SIDE FLARE ‘ SHALL BE 5 OR LESS |

ramp for payment, whether it is concrete curb, gutter, or combined curb and gutter. (TYP) FROM BACK OF CURB.

DETECTABLE WARNING

18. Existing features that comply with opplicalble standards may remain in place unless SURFACE
otherwise shown on the plans. 2’ MIN.
| \ *5: MAX. _
DETECTABLE WARNING MATERIAL NO. 3 REBAR AT 18" (MAX) ON-CENTER \ (MIN.) 5" DEPTH EXCLUSIVE i _ - BACK OF
BOTH WAYS OR AS DIRECTED : OF DETECTABLE WARNING 1 CURB
19. Curb ramps must contain a detectable warning surface thot consists of raised CLASS A CONCRETE - SHALL \
truncated domes complying with PROWAG. The surface must contrast visually with CONFORM TO APPLICABLE DIRECTIONAL CURB RAMP
adjoining surfaces, including side flares. Furnish and install an approved SPECIFICATIONS TYPICAL PLACEMENT OF DETECTABLE
cast-in-place dark brown or dark red detectable warning surface material WARNING SURFACE ON SLOPING RAMP RUN.
adjacent to uncolored concrete, unless specified elsewhere in the plans.
20. Detectable Warning Materials must meet TxDOT Departmental Materials Specification SECTION VIEW DETAIL SHEET 2 OF 4
DMS 4350 and be listed on the Material Producer List. Install products in accordance CURB RAMP AT DETECTIBLE WARNINGS -
with manufacturer’s specifications. % ggs_ig_n
ivision
21. Detectable warning surfaces must be firm, stable and slip resistant. ITexas Department of Transportation Standard
22. Detectable warning surfaces shall be a minimum of 24 inches in depth in the direction
of pedestrian travel, and extend the full width of the curb ramp or landing where the PEDESTR I AN FAC I L I T I ES

pedestrian access route enters the street.

CURB RAMPS

23. Detectable warning surfaces shall be located so that the edge nearest the curb |ine
is at the bock of curb and neither end of that edge is greoter than 5 feet from the
back of curb. Detectable warning surfaces may be curved along the corner radius.

24. Shaded areas on Sheet 1 of 4 indicate the approximate location for the detectable PED 1 8

warning surface for each curb ramp type. FILE: ped!8 onsTxDOT | owiVP | ckikM | ckiPK 8 UG
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DATE:
FILE:

SIDEWALK TREATMENT AT DRIVEWAYS

PLANTING OR OTHER
NON-WALKING SURFACE

DRIVEWAY PAYMENT

NN
53"

CAFE
PROTECTED ZONE

| PROTECTED |
| ZONE I

I
|, a" max. posT I

N | ~ PROJECTION
I
4" MAX. WALL Lf
I PROJECTION ||
I
| |
27" e e e e e e o = —
T

CANE DETECTABLE b
‘\\ RANGE

SETBACK SIDEWALK

PLANTING OR OTHER
NON-WALKING SURFACE

MAXIMUM 2%
CROSS SLOPE

CLEAR SPACE ADJACENT
PROTECTED ZONE TO PEDESTRIAN PUSH BUTTON

NOTE: IN PEDESTRIAN CIRCULATION AREA, MAXIMUM 4" PROJECTION FOR POST
OR WALL MOUNTED OBJECTS BETWEEN 27" AND 80" ABOVE THE SURFACE.

““ MAX. LENGTH OF "
OBSTRUCTION MIN. DISTANCE
DRIVEWAY PAYMENT 2 -0" BETWEEN OBSTRUCTIONS CZ>
5 o g
CURB ‘ OBSTRUCT LON PEDESTRIAN WITH T
\ ‘ (POLE, HYDRANT, ETC.) S TELIAN o
A)
> 27"
- 27"MAX.
4°MIN. AT
5'SIDEWALK ODSTRUCTION 5‘SIDEWALK
MIN. 4°MIN. AT MIN. WHEN AN OBSTRUCTION OF A HEIGHT GREATER THAN PROTRUDING OBJECTS OF A HEIGHT <27"
OBSTRUCTION 27" FROM THE SURFACE WOULD CREATE A PROTRUSION ARE DETECTABLE BY CANE AND DO NOT
OF MORE THAN 4" INTO THE PEDESTRIAN CIRCULATION  REQUIRE ADDITIONAL TREATMENT.
B I AREA, CONSTRUCT ADDITIONAL CURB OR FOUNDATION
AT THE BOTTOM TO PROVIDE A MAXIMUM 4" OVERHANG.

DETECTION BARRIER FOR
OBSTRUCTION (CONTROLLER PLAN VIEW VERTICAL CLEARANCE < 80"

CABINET, MAILBOX, ETC.)
PLACEMENT OF STREET FIXTURES

SHEET 3 OF 4
NOTE: ITEMS NOT INTENDED FOR PUBLIC USE. % Design
MINIMUM 4° X 4° CLEAR GROUND SPACE Division
REQUIRED AT PUBLIC USE FIXTURES. I Texas Department of Transportation Standard

PEDESTRIAN FACILITIES
CURB RAMPS

PED-18

% WHERE DRIVEWAYS CROSS THE PEDESTRIAN ROUTE,

SIDES SHALL BE FLARED AT 10% MAX SLOPE. FILE: pedi8 ON: TXDOT ‘ DW:VP‘ ki KM ‘ CK:PK & JG
@TxDOT: MARCH, 2002 CONT |SECT JoB HIGHWAY
% % IF CURB HEIGHT IS GREATER THAN 6 INCHES, USE REVISIONS
GRADE LESS THAN OR EQUAL TO 5%. HANDRAIL AND peviseD o, 2008 p e ——
DETECTABLE WARNING ARE NOT REQUIRED. REVISED 01,2018 a3
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TYPICAL CROSSING LAYOUTS
SEE SHEET 1 OF 4 FOR DETAILS AND DIMENSIONS

PREFERRED LOCATION OF
PEDESTRIAN PUSH BUTTON (TYP)

5'X 5’ (MIN.)

TURNING SPACE 5'X 5’ (MIN.)

TURNING SPACE

/STOP BAR

SPLIT RADIAL

RAMP PLACEMENT CROSSWALK 4
\ N
Q
SIDEWALK
SIDEWALK
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SIDEWALK ADJACENT 4'X 4’ (MIN.) SIDEWALK ADJACENT /
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/ ‘ %
‘ & \\\—STOP BAR
| £
=
=
STOP BAR
S x 5 (MIN.) AT INTERSECTION

TURNING SPACE W/FREE RIGHT TURN & ISLAND

CROSSWALK

SIDEWALK

AN
SIDEWALK ADJACENT / ’ / SIDEWALK REMOTE

47X 4° (MIN. )
TO CURB MANEUVERING FROM CURB 5°X 5° (MIN.)
SPACES TURNING SPACE 4’ (MIN.) AT |
OBSTRUCTION |
SKEWED INTERSECTION WITH "SMALL" RADIUS — M 5 MIN. SIDEWALK |~ | — ) sMIn
| 6’ PREFERRED. PR ‘ T SRR S S
[} ]
SIDEWALK ADJACENT SIDEWALK REMOTE
TO CURB FROM CURB
STOP BAR MID-BLOCK PLACEMENT
/ PERPENDICULAR RAMPS
5'X 5' (MIN.)
TURNING SPACE E—
CROSSWALK
SIDEWALK
MR ‘ ‘ : SIDEWALK
- — = A — 7 SHEET 4 OF 4
» | | %@b Design
SIDEWALK REMOTE \ 4% 4° (MIN. ) SIDEWALK ADJACENT Division
FROM CURB MANEUVER NG TO CURB I Texas Department of Transportation Standard
SPACES
LEGEND: PEDESTRIAN FACILITIES
NORMAL INTERSECTION WITH “SMALL" RADIUS SHOWS DOWNWARD SLOPE. - CURB RAMPS
DENOTES PREFERRED LOCATION OF PEDESTRIAN  [X]
PUSH BUTTON (IF APPLICABLE). PED-18
DENOTES PLANTING OR NON-WALKING SURFACE FILE: pedl® w007 | onvP | e [ oxeks s
NOT PART OF PEDESTRIAN CIRCULATION PATH. v ¥ © TxDOT: WARCH, 2002 CONT|sEcT Y08 HicraY
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