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GENERAL NOTES
GENERAL

1.

THE CONTRACTOR SHALL NOTIFY THE CITY ENGINEER/INSPECTOR AT LEAST ONE WEEK PRIOR TO THE STARTING OF THIS PROJECT.

2. THE CONTRACTOR WILL ONLY BE ALLOWED TO WORK ON THIS PROJECT DURING DAYLIGHT HOURS (8 A.M. — 5 P.M. MONDAY — FRIDAY)
3. THE CONTRACTOR SHALL CLEAN UP AND REMOVE FROM THE WORK AREA ALL LOOSE MATERIAL RESULTING FROM THE CONTRACT

OPERATIONS EACH DAY BEFORE WORK IS SUSPENDED.

. ANY OBSTRUCTIONS TO EXISTING DRAINAGE DUE TO THE CONTRACTOR'S OPERATIONS WILL BE REMOVED BY THE CONTRACTOR AS

REQUIRED BY THE CITY AT THE CONTRACTOR'S ENTIRE EXPENSE.

TEST PERIOD FOR SIGNALS

1.

ONCE THE PERMANENT SIGNALS HAVE BEEN INSTALLED AND PLACED IN OPERATION, THEY SHALL OPERATE CONTINUOUSLY FOR A
MINIMUM OF 30 CALENDAR DAYS IN A SATISFACTORY MANNER. EQUIPMENT FAILURES DURING THIS 30 DAYS WILL CAUSE THE TEST
PERIOD TO START OVER.

EXISTING UTILITIES

1.

THE EXACT LOCATION OF THE UNDERGROUND UTILITIES IS NOT CERTAIN. THE CONTRACTOR SHALL CONTACT THE CITY OF ROCKWALL AND
UTILITY COMPANIES IN THE AREA FOR EXACT LOCATION PRIOR TO DRILLING FOR FOUNDATIONS AND ANY OTHER WORK THAT MIGHT
INTERFERE WITH OR DAMAGE PRESENT UTILITIES. NO ADDITIONAL PAYMENT WILL BE MADE FOR THE RELOCATION OF ANY FOUNDATIONS
DUE TO UTILITIES.

. TEXAS STATE LAW, ARTICLE 1436C, MAKES UNLAWFUL THE OPERATION OF EQUIPMENT OR MACHINES WITHIN 10 FEET OF ANY OVERHEAD

ELECTRICAL LINE UNLESS DANGER AGAINST CONTACT WITH HIGH VOLTAGE LINES HAD BEEN EFFECTIVELY GUARDED AGAINST PURSUANT
TO THE PROVISION OF THE ARTICLE. WHEN CONSTRUCTION OPERATIONS REQUIRES WORKING NEAR AN OVERHEAD ELECTRICAL LINE, THE
CONTRACTOR SHALL CONTACT THE OWNER/OPERATOR OF THE OVERHEAD ELECTRICAL LINE TO MAKE ADEQUATE ARRANGEMENTS AND TO
TAKE NECESSARY SAFETY PRECAUTIONS TO ENSURE THAT ALL LAWS, ELECTRICAL LINE OWNER/OPERATOR REQUIREMENTS AND STANDARD
INDUSTRY SAFETY PRACTICES ARE MET.

ITEM 416 — POLE FOUNDATIONS

NO MAST ARM POLE SHALL BE PLACED ON THE FOUNDATIONS PRIOR TO SEVEN (7) DAYS FOLLOWING PLACEMENT OF CONCRETE.

. STAKE FOUNDATIONS LOCATIONS AND HAVE THEM APPROVED BY THE INSPECTOR BEFORE INSTALLATION. THIS WILL ENSURE THAT ALL

LUMINAIRES AND MAST ARMS ARE CLEAR OF ALL OVERHEAD LINES AND UNDERGROUND UTILITIES BEFORE DRILLING BEGINS. THE SIGNAL
INSPECTOR TOGETHER WITH THE CONTRACTOR WILL CALCULATE THE VERTICAL SIGNAL HEAD CLEARANCE BEFORE PLACING ANY TRAFFIC
SIGNAL POLE.

. THE DIMENSIONS SHOWN ON THE PLANS FOR LOCATION OF SIGNAL FOUNDATIONS, CONDUIT, AND OTHER ITEMS MAY BE VARIED TO MEET

LOCAL CONDITIONS, SUBJECT TO APPROVAL BY THE CITY.

4. THE CONTRACTOR SHALL NOTIFY THE CITY AT LEAST 48 HOURS BEFORE PLACING CONCRETE.
5. ALL EXPOSED SIGNAL POLE AND CONTROLLER FOUNDATIONS SHALL RECEIVE A CLASS C FINISH PER TXDOT ITEM 427.

ITEM 618 — CONDUIT

1.

UNDERGROUND CONDUIT FOR CABLE SHALL BE SCHEDULE 40 PVC. ALL COUPLINGS AND CONNECTIONS SHALL BE TIGHT AND WATER
PROOF.

2. DO NOT USE EXPANDABLE FOAM TO SEAL ENDS OF CONDUIT, WHETHER USED OR UNUSED. CAP AND PLUG METHOD SHALL BE USED.

ITEM 620 — ELECTRICAL CONDUCTORS

1.

ALL ELECTRICAL CONNECTORS FOR BREAKAWAY POLES SHALL BE BREAKAWAY IN ACCORDANCE WITH TXDOT RID(2). ALL ELECTRICAL
CONNECTIONS FOR NEUTRALS SHALL BE BREAKAWAY, SHALL HAVE A WHITE COLOR IN MARKING AND SHALL HAVE PERMANENTLY
INSTALLED SOLID NEUTRAL.

ITEM 628 — ELECTRICAL SERVICE

1.

CONTRACTOR SHALL COORDINATE WITH THE ELECTRIC SERVICE PROVIDER AT LEAST 30 DAYS IN ADVANCE OF THE NEED FOR A SERVICE
CONNECTION.

ITEM 680 — TRAFFIC SIGNAL INSTALLATION

1.

THE CONTRACTOR SHALL BE RESPONSIBLE FOR FURNISHING AND INSTALLING ALL EQUIPMENT TO MAKE THE SIGNAL OPERATIONAL. THIS
INCLUDES, BUT IS NOT LIMITED TO, FURNISHING AND INSTALLING CABINET, CONTROLLER, DIGITAL DETECTORS, AND CARD RACK
ASSEMBLIES, AS REQUIRED. CARD RACK ASSEMBLIES SHALL BE FAIL-—SAFE. ALL EQUIPMENT SHALL BE COMPATIBLE WITH EXISTING CITY
SYSTEMS. ALL TRAFFIC SIGNAL EQUIPMENT SHALL BE APPROVED BY THE CITY PRIOR TO PURCHASE. UNLESS SPECIFICALLY CALLED OUT
IN PLANS OR SPECIFICATIONS FURNISHING AND INSTALLATION OF THESE ITEMS SHALL BE SUBSIDIARY TO INSTALLATION OF HIGHWAY
TRAFFIC SIGNAL BID ITEM. TRAFFIC SIGNAL EQUIPMENT SPECIFICS INCLUDE THE FOLLOWING:

A. THE TRAFFIC SIGNAL CONTROLLER SHALL BE AN ASC3-2100 ECONOLITE.

. THE TRAFFIC SIGNAL CABINET SHALL BE A PTSI TRAFFIC SIGNAL CABINET, OR APPROVED EQUAL, MEETING THE FOLLOWING
SPECIFICATIONS: NEMA TS/2, TYPE 1, SIZE 6, BASE MOUNT, WITH 16 POSITIONS.

C. THE BATTERY BACK—-UP SHALL BE AN ALPHA BBU SYSTEM, OR APPROVED EQUAL, WHICH INCLUDES THE FOLLOWING: FXM2000,

UNIVERSAL AUTOMATIC TRANSFER SWITCH, FOUR (4) ALPHAGEL BATTERIES, A BATTERY HARNESS, ALPHA GUARD, AND A S6 SIDE
MOUNT CABINET.

. OPTICOM DETECTORS, MOUNTING EQUIPMENT, AND PHASE SELECTION EQUIPMENT SHALL BE MANUFACTURED BY 3M OR AN
APPROVED EQUAL. PROVIDE A 3M 380 CARD RACK OR APPROVED EQUAL AS REQUIRED TO MAKE SYSTEM OPERATIONAL.

E. PROVIDE TWO (2) RACKVISION PRO 2 CARDS AND FOUR (4) AUTOSCOPE IMAGE SENSOR IV VIDEO DETECTION CAMERAS. THE
CONTRACTOR SHALL INSTALL THE VIDEO DETECTION EQUIPMENT AND MAKE OPERATIONAL.

F. PROVIDE FOUR (4) RED LIGHT CONFIRMATION SIGNALS AND WIRING AS IDENTIFIED IN THE PLANS.

. FURNISH AND INSTALL MAST ARMS, SIGNAL POLES, LUMINAIRES, SIGNAL HEADS, ILLUMINATED STREET NAME SIGNS, AND SIGNAL CABLE.

. FURNISH AND INSTALL CONDUIT AND GROUND BOXES.

. FURNISH AND PLACE ALL CONCRETE AND REINFORCING STEEL FOR THE SIGNAL POLE FOUNDATIONS AND CONTROLLER FOUNDATIONS.

. THE CONTRACTOR SHALL ALSO FURNISH AND INSTALL ALL OTHER ITEMS NOT LISTED ABOVE WHICH ARE NEEDED TO PROVIDE THE
COMPLETE TRAFFIC SIGNAL INSTALLATION AS CALLED FOR IN THE PLANS AND SPECIFICATIONS.

6. UNLESS DIRECTED BY THE CITY, THE SIGNAL SHALL BE PLACED IN FULL OPERATION BETWEEN 9:00 AM — 12:00 P.M. (NOON) ON
MONDAY, TUESDAY, OR WEDNESDAY ONLY.

7. CITY STAFF OR CITY REPRESENTATIVE SHALL BE PRESENT WHEN THE SIGNAL ARE PLACED IN OPERATION.
NOTIFY THE CITY 48 HOURS IN ADVANCE OF THE TURN ON.

8. LIMINAIRE MAST ARMS, FIXTURES, AND LAMPS ARE CONSIDERED SUBSIDIARY TO ITEM 680. LUMINARE MAST ARMS SHALL BE POSITIONED
DIRECTLY ABOVE AND IN LINE WITH THE ASSOCIATED MAST ARM.
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THE CONTRACTOR SHALL

ITEM 682 — SIGNAL HEADS

1. UNLESS OTHERWISE SHOWN IN THE PLANS, ALL SIGNAL HEADS SHALL BE MOUNTED HORIZONTALLY.

2. ALL SIGNAL HEADS SHALL BE COVERED WITH BURLAP OR OTHER APPROVED MATERIAL FROM THE TIME OF INSTALLATION UNTIL THE
SIGNAL IS PLACED IN OPERATION.

3. LED SIGNAL LAMPS SHALL BE USED FOR ALL SIGNAL INDICATIONS AND FURNISHED BY THE CONTRACTOR.
4. PROVIDE ALL SIGNAL HEADS FROM THE SAME MANUFACTURER.

5. ALL NEW VEHICLE AND COUNTDOWN PEDESTRIAN SIGNAL HEADS FOR THE PERMANENT SIGNAL SHALL BE ALUMINUM WITH ALUMINUM
VENTED BACK PLATES. THESE ITEMS SHALL BE PRIMED PRIOR TO AND PAINTED WITH PERMANENT BLACK PAINT.

ITEM 684 — TRAFFIC SIGNAL CABLES

1. IDENTIFY EACH CABLE AS SHOWN ON THE PLANS (CABLE 1, ETC.) WITH PRE—NUMBERED IDENTIFICATION TAGS OF PLASTIC, TAPE OR
MARKING LABELS AT EACH SIGNAL HEAD, GROUND BOX, TERMINAL BLOCK, POLE BASE AND CONTROLLER.

2. ALL CABLES SHALL BE CONTINUOUS WITHOUT SPLICES FROM TERMINAL POINT TO TERMINAL POINT OR AS DIRECTED OR APPROVED. ALL
PROPOSED SIGNAL CABLE AND NUMBER OF CONDUCTORS REQUIRED SHALL BE AS SHOWN ON THE PLANS. TERMINATE ALL ELECTRICAL
CONDUCTORS FROM THE CONTROLLER AT THE TERMINATION BLOCK IN THE SIGNAL POLE HAND HOLE WHETHER IN USE OR NOT. PROVIDE
THE NUMBER OF CONDUCTORS AS SHOWN ON THE PLANS.

ITEM 686 — POLE ASSEMBLIES

1. CRITICAL POLE ASSEMBLY FEATURES AND DIMENSIONS REQUIRED FOR THIS PROJECT ARE SHOWN ON THE PLAN DETAIL SHEETS. POLE
SHAFT/MAST ARM IDENTIFICATION NUMBERS SHALL BE STENCILED ON POLE SHAFTS AND MAST ARMS BEFORE SHIPMENT TO ENSURE
MATCHING OF POLES AN MAST ARMS DURING FIELD ASSEMBLY.

2. ALL SIGNAL POLES AND MAST ARMS SHALL BE GALVANIZED STEEL.
3. ALL SIGNAL POLES SHALL BE ROUND TYPE.
4. PROVIDE ALL SIGNAL POLES FROM THE SAME MANUFACTURER.

SIGNING AND PAVEMENT MARKINGS

1. EXISTING STOP SIGNS SHALL REMAIN IN OPERATION UNTIL THE NEW SIGNAL OPERATION HAS BEEN TURNED ON.
2. CONTRACTOR IS TO PROVIDE ALL NEW TRAFFIC SIGNS.

3. EXISTING SIGNS WHICH ARE TO BE REMOVED ARE TO BE SALVAGE AND RETURNED TO THE CITY.

4. ALL PAVEMENT MARKINGS SHALL BE THERMOPLASTIC AND FURNISHED AND INSTALLED BY THE CONTRACTOR.

ILLUMINATED STREET NAME SIGNS
1. CONTRACTOR SHALL FURNISH AND INSTALL ILLUMINATED STREET NAME SIGNS.

2. SIGNS ARE TO BE TEMPLE EDGE-LIT INTERNALLY ILLUMINATED LED SIGNS
OR APPROVED EQUAL.

3. CONTRACTOR TO PROVIDE SHOP DRAWINGS OF PROPOSED SIGNS TO THE CITY
FOR APPROVAL BEFORE ORDERING SIGNS.

4. ILLUMINATED STREET NAME SIGNS ARE TO BE MOUNTED TO THE SIGNAL MAST ARM BY
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QUANTITIES

ITEM | TXDOTITEM |DESCRIPTION UNIT |QUANTITY
1 104 REMOVING CONCRETE (SIDEWALKS) SY 476
2 416 DRILL SHAFT (TRF SIG POLE) (24 IN) LF 20
3 416 DRILL SHAFT (TRF SIG POLE) (36 IN) LF 30
4 416 DRILL SHAFT (TRF SIG POLE) (48 IN) LF 44
5 500 MOBILIZATION LS 1
6 502 BARRICADS, SIGNS, AND TRAFFIC HANDLING MO 3
7 529 CONCRETE CURB AND GUTTER LF 82
8 531 CONCRETE SIDEWALKS SY 112
9 618 CONDUIT (PVC) (SCHD 40) (2') LF 180
10 618 CONDUIT (PVC) (SCHD 40) (3") LF 20
11 618 CONDUIT (PVC) (SCHD 40) (4") LF 40
12 618 CONDUIT (PVC) (SCHD 40) (4") (BORED) LF 475
13 620 ELEC CONDR (NO. 6) INSULATED LF 120
14 620 ELEC CONDR (NO. 6) GROUND LF 720
15 621 TRAY CABLE (3 CONDR) (12 AWG) LF 1600
16 621 TRAY CABLE (3 CONDR) (14 AWG) LF 1260
17 624 GROUND BOX (TYPE D) (162922) W/APRON EA 4
18 628 ELECTRICAL METER PEDESTAL EA 1
19 644 INSTALL SMALL ROAD SIGN SUPPORT AND ASSEMBLY TYS80 (1) SA (P) EA 1
20 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) 8" (SLD) (100 MIL) LF 675
21 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) 12" (SLD) (100 MIL) LF 112
2 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) 24" (SLD) (100 MIL) LF 408
23 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) (ARROW) (100 MIL) EA 5
24 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) (DOUBLE ARROW) (100 MIL) EA 1
25 666 REFLECTIVE PAVEMENT MARKING TYPE | (W) (WORD) (100 MIL) EA 6
26 666 REFLECTIVE PAVEMENT MARKING TYPE | (Y) 4" (SLD) (100 MIL) LF 450
27 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (4") LF 400
28 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (8") LF 822
29 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (12) LF 221
30 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (24") LF 148
31 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (ARROW) EA 7
32 677 ELIMINATE EXISTING PAVEMENT MARKING AND MARKS (WORD) EA 4
33 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (4") LF 450
34 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (8") LF 675
35 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (12) LF 112
36 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (24") LF 408
37 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (ARROW) EA 5
38 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (DOUBLE ARROW) EA 1
39 678 PAVEMENT SURFACE PREPARATION FOR MARKINGS (WORD) EA 6

40 680 INSTALLATION OF HIGHWAY TRAFFIC SIGNAL EA 1
41 682 BACKPLATE (12 IN) (3 SEC) EA 8
42 682 BACKPLATE (12 IN) (4 SEC) EA 4
43 682 VEHICLE SIGNAL SECTION (12 IN) LED (RED ARROW) EA 4
44 682 VEHICLE SIGNAL SECTION (12 IN) LED (RED) EA 8
45 682 VEHICLE SIGNAL SECTION (12 IN ) LED (GREEN ARROW) EA 4
46 682 VEHICLE SIGNAL SECTION (12 IN) LED (GREEN) EA 8
47 682 VEHICLE SIGNAL SECTION (12 IN) LED (YELLOW ARROW) EA 8
48 682 VEHICLE SIGNAL SECTION (12 IN) LED (YELLOW) EA 8
49 682 PEDESTRIAN SIGNAL SECTION LED (COUNTDOWN) EA 8
50 684 TRAFFIC SIGNAL CABLE (TY A) (14 AWG) (5 CONDR) LF 368
51 684 TRAFFIC SIGNAL CABLE (TY A) (14 AWG) (7 CONDR) LF 1818
52 684 TRAFFIC SIGNAL CABLE (TY A) (14 AWG) (16 CONDR) LF 780
53 686 PEDESTRIAN POLE ASSEMBLY EA 4
54 686 PEDESTRIAN POLE ASSEMBLY (PUSH BUTTON ONLY) EA 8
55 686 INSTALL TRAFFIC SIGNAL POLE ASSEMBLY (S) 1 ARM (36) LUM & ILS EA 1
56 686 INSTALL TRAFFIC SIGNAL POLE ASSEMBLY (S) 1 ARM (40) LUM & ILS EA 1
57 686 INSTALL TRAFFIC SIGNAL POLE ASSEMBLY (S) 1 ARM (55) LUM & ILS EA 1
58 686 INSTALL TRAFFIC SIGNAL POLE ASSEMBLY (S) 1 ARM (60) LUM & ILS EA 1
59 688 ACCESSIBLE PEDESTRIAN PUSHBUTTONS EA 8
60 6006 COAXIAL CABLE LF 1004
61 - VIDEO DETECTOR SYSTEM (MULTFCHANNEL SYSTEM) EA 1
62 - VIDEO DETECTOR SYSTEM (CAVMERA) EA 4
63 - VIDEO POWER CABLE LF 1004
64 B EMERGENCY PRE-EMPTION - 1 CHANNEL DETECTOR UNIT (OPTICOM DETECTOR 711) EA 4
65 - EMERGENCY PRE-EMPTION - 4 CHANNEL DESCRIMINATOR UNIT EA 1
66 - 3M 138 OPTICOM CABLE LF 1020
67 B ILLUMINATED STREET NAME SIGN EA 4
68 636" ALUMINUM SIGNS EA 6
69 656" TRAFFIC SIGNAL CONTROLLER CABINET FOUNDATION EA 1
70 690" LUMINAIRE EA 4
71 - CONTROLLER AND CABINET EA 1
72 - BATTERY BACKUP SYSTEM EA 1

* SUBSIDIARY TO ITEM 680 INSTALLATION OF HIGHWAY TRAFFIC SIGNAL
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in N | 1 Tre200 © ©) | N CITY OF ROCKWALL, TEXAS
"~ 1300 |o ~ O NONE ® -
T = T200 HIS NONE NoE . ~ -
25 ; 2 [L S ary o Binkley *: Barfield | CaP
o . ) i i
p3000—1 & __|10 consulting engineers
- - g 'g O 1801 Gateway Blvd. 972.644.2800
= ~ j> | Suite 101 Fox 972.644.2817
7.9 = 510,15.20 Richardson, Texas 75080 www.bbepl.com
1,2,6,7,11,12,16,17 O : p

*FINAL POLE LOCATIONS WILL BE | , T TR 7 TR 0TI Iy [
DETERMINED IN THE FIELD BY THE CITY. A BBCPI 3/15 1"=20' BC14074 5
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PHASING

DIAGRAM

@1 @2 73 24
MAST ARM SIGNAL HEAD AND POLE SUMMARY
__ A b
SIGNAL HEAD AND POLE SUMMARY
POLE NUMBER T100 P100]P101 T200 P200 T300 P300 T400 P400 / S > ! E !
MAST ARM LENGTH 36 - - 55' B 60 - 40' - -~ | N
FOUNDATION TYPE 36-A 24-A [ 24-A 48-A 24-A 48-A 24-A 368 24-A
WITH LUMINAIRES YES - YES B YES - YES -
ILSN YES - - YES - YES - YES -
SIZE OF LENS 12" - - 12" B 12" B 12" -
SIGNAL TYPE PED [PED| H3 | H3 [H4FY| - | - |PED[PED] H3 | H3 [H4FY| - |PED|PED| H3 | H3 | H3 | - |PED|PED]| H3 | H3 [H4FY| -
SIGNAL FACE NO. T2 [ 3] 45 -]-1617 89 0] -1 |12 ][13]14]|15]-]16]17]18]18][2]-
DW|[DW| R | R |[RA| - | - |[DW|DW| R | R [RA| - |[DW[DW| R | R [RA| - [DN|[DW| R | R [ RA | - o %
W W ][ Y [ Y [YA] -] -[W[W][Y[Y[YA]-|[W[W][Y][Y][YA]-[W][W][Y][Y]|YA]-
SIGNAL INDICATIONS - - G| G [FYA[ - | - [ - - G| G [FYA[ - | - - [ G| G [FYA[ - | - [ - [ G| G [FYA| -
- - - - [GA| - | - [ - - - “[GA| - [ - - B “[GA| - [ - [ - [ - [GA] -
PED Nt
POLE WIRING TABLE AND SUMMARY / — L > ik
POLE NO. | 3C#4AWG | 3C#4AWG | 3C#14 AWG 3C#12 3M 128 COAXAL | POWER | 5C#14 | 7CH#i4 r Yy
(LUM) (LSN) (RLCS) (PB)  |OPTICOM CABLE | (VIDEO) | (VIDEO) | (SIGNAL) | (SIGNAL)
;112% 30 30 25 - 56 52 52 71 52 @5 @6 a7 8
- - - 5 - - - - -
P101 - - - 5 - - - - -
T200 30 30 25 5 71 59 59 106 71 COMPATIBILITY
P200 B B B 5 B - B B B LINE
T300 30 30 25 5 66 66 66 109 76
P300 - - - 5 B - - - -
T400 30 30 25 5 47 47 47 82 59
P400 B B - 5 - B - - -
TOTAL 120 120 100 40 240 224 224 368 258
NOTE: RLCS - RED LIGHT CONFIRMATION SIGNAL, PB - PUSH BUTTON F gﬁ U []\)AAAE S N
POLE TYPE
NO. 24A 36-A 368 48A
T100 14
16C CABLE TERMINATION CHART Pio0 |4
CABLE T100 T200 T300 T400 P101 4
CONDUCTOR S.H.NO. S.H_NO. S.HNO. S.HNO. 1200 2
1 WHITE SIG. COMMON | SIG. COMMON | SIG. COMMON | SIG. COMMON P200 4
2 RED SH34R SHB9R SH13,14R SH18.19R T300 2
3 ORANGE SH3,4Y SHB9Y SH 13,14 Y SH 18,19 Y P300 4
4 GREEN SH3,4G SH89G SH 13,14 G SH18,19G T400 16
5 BLACK SPARE SPARE SPARE SPARE P400 4
6 BLUE SH5RA SH 10 RA SH 15 RA SH20 RA TOTAL 20 14 16 44
7] RED/IWHITE SH5 YA SH10 YA SH 15 YA SH20 YA
8| GREEN/WHITE SH5FYA SH 10 FYA SH 15 FYA SH20 FYA
9] RED/BLACK SH5GA SH 10 GA SH 15 GA SH20 GA
10| GREEN/BLACK | ®BDW (SH1) | @8 DW (SH6) | ®2 DW (SH 11) | %4 DW (SH 16)
LED TRAFF‘C S‘GNAL LAMPS 11 BLUE/WHITE P8 W (SH 1) »8 W (SH 6) 2 W (SH 11) P4 W (SH 16)
12| BLUE/BLACK ®6 DW (SH2) | 2 DW (SH7) | ®4 DW (SH 12) | ® DW (SH 17)
LED TRAFFIC SIGNAL LAMP 12 INCH (EA) PED SIGNAL LAMP 13| WHITE/BLACK 6 W (SH 2) QW (SH7) | ®AWSHI2) | P6W (SH17)
RED | GREEN |vELLOW| RED |YELLOW[ GREEN COUNTDOWN 14| BLACK/RED SPARE SPARE SPARE SPARE GROUND BOX
ARROW | ARROW | ARROW 15] ORANGE/BLACK SPARE SPARE SPARE SPARE SUMMARY
8 B 4 8 4 8 16| BLACK/WHITE SPARE SPARE SPARE SPARE
GROUND BOXTYPE | TOTAL (EA)
TYPE C -
TYPE D 4
TYPEE -
CONDUIT AND CABLE SUMMARY
CoNDUIT CONDUIT WIRE AND CABLE LENGTH OF CONDUIT
RUN 2"PVC 2" PVC 3'PVC 3"PVC 4" PVC 4"PVC | 1C#6 AWG 1IC#AWG | 3C#14AWG | 3C#14 AWG 3M 128 COAXAL | POWER | 16C#14 AWG | 3C#12 AWG CONDCUE RUN RUN
TRENCHED BORED TRENCHED | BORED | TRENCHED | BORED | (POWER) (BARE) (LUM) (ILSN) OPTICOM CABLE | (VIDEO) | (VIDEO) (SIGNALS) (PB) s
1 1 2 2 2 2 4 20 S‘ G N A L H E A D S U M M A R Y The seal oppearing con this document ‘_i,")r e
A A wos outhorized by Cameron L. Williams, g@4 """
- ! 5 : z 2 2 z 4 z BACKPLATE 12 11 PE 110416. Alteration of o seoled S R
B 1 1 7 25 B NO. TYPE VEH COUNTDOWN document without proper notification g%: L
< 1 1 7 T T 1 7 T 0 < 3SECT. | 4 SECT. | 5 SECT. | SEC PED to the responsibl gineer is on L WILLIAMS
5 1 1 1 i 5 g o — citei smdw e Toscn Erbaaris) R Tiokie 7
: ; —— : : 2 2 . — 2 : E : T e T L — ra, g
F 1 1 1 10 F 2 3 1 3 3-lo-is” 2
G 1 1 1 1 1 1 1 1 1 25 G 5 HAFY 1 7
H 1 1 1 1 1 1 1 1 2 100 H 3 PED 0 1
7 7 1 1 5 1 7 PED 0 1
J 1 1 1 1 1 1 1 1 1 15 J B H3 1 3
K 1 85 K 9 H3 1 3 A XXXXXXX XX.XX. XX
L 1 1 1 1 1 1 1 1 1 10 L 10 HAFY 1 7 —
™M 1 1 1 35 ™ 1 PED 0 1 Rev. | Description Date
N 1 1 1 1 1 1 1 1 2 130 N 12 PED 0 1
9 1 2 1 4 4 20 9 13 H3 1 3 TRAFFIC SIGNAL DETAILS
SLACK B 18 16 16 16 16 16 16 32 5 SLACK 14 H3 1 3
TOTAL 180 0 20 0 40 475 120 720 460 460 780 780 780 780 1560 - TOTAL 15 H4FY 1 4 RALPH HALL PARKWAY AT MIMS ROAD
16 PED 0 1 CITY OF ROCKWALL, TEXAS
17 PED 0 1
18 H3 1 3 . .
79 GE 7 3 Binkley - Barfield | CsP
20 HAFY 1 Z _ k
TOTALS 5 7 5 7 5 consulting engineers

972.644.2800
Fax 972.644.2817
www.bbepi.com

1801 Gateway Blvd.
Suite 101
Richardson, Texas 75080

er F—3185
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WEST CURB
RAMP DETAIL
SCALE: 17 = 10’

RAMP @ 12:1
SLOPE (TYP.)

D X QN> 2

b C
047:
o
044
— — ———————}— T—SHREE-LNE / I I I I I
CL 4{::4{
N Y=
. R _ ) |
. mm
HRUE _LINE By J
o= 2 =
&> =
- E. RALPH HALL PKWY -

(85' R.O.W.)
MATCH EXIST.

]
ﬂ ®¢ &—To \o el

6" CURB

INSTALL 2' DETECTABLE
WARNING (TYP)

6" CURB

INSTALL CURB
RAMP (39 SY)

SLOPE (TYP.)

SOUTH CURB
RAMP DETAIL
SCALE: 1" = 10’

@
\

-
€\

oy]

(‘Mm0y S9)

avod SWIN

= 0©

('m 0y 59)
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NORTH CURB
RAMP DETAIL
SCALE: 17 = 10

RAMP @ 12:1
SLOPE (TYP.)

6" CURB

N
N

INSTALL CURB
RAMP (25 SY)

6" CURB

E. RALPH _HALL PKWY

/@ (85" R.OW.)

32°(TYP)

t 47

mm ~— CONSTRUCT MEDIAN CUT
FOR CROSSWALK (4 SY)

INSTALL CURB
RAMP (24 SY)

6" CURB
/
/

RAMP @ 12:1
SLOPE (TYP.)

EAST CURB
RAMP DETAIL

100 20 40’

LEGEND

EXISTING MARKINGS

PROPOSED MARKINGS

REFL PAV MRK

REFL PAV MRK

REFL PAV MRK

REFL PAV MRK

COOEEE®

N

]

TES:

™v
™Y

REFL PAV MRK TY | (W) (WORD)
™Y
™v

REFL PAV MRK TY | (W) 8" (SLD)
I (W) 24” (SLD)

I (W) (ARROW)

I (Y) (DBL) 4” (SLD)

I (W) 12" (SLD)

1. ALL PAVEMENT MARKINGS ARE TO
BE INSTALLED BY CONTRACTOR.
2. CROSSWALK MARKINGS SHOULD 2’

WIDE, 6" LONG, WITH 4

GAPS

BETWEEN MARKINGS AND PARALLEL
TO THE FLOW OF TRAFFIC.
MARKINGS SHOULD BE ALIGNED IN
THE MIDDLE OF LANES AND ON
LANE LINES TO AVOID VEHICLE

WHEEL PATHS.

3. ALL MARKINGS AND SIGNS SHALL BE
INSTALLED PER THE LATEST EDITION
OF THE TEXAS MANUAL ON UNIFORM
TRAFFIC CONTROL DEVICES.

4. DETECTABLE WARNING SHALL BE
TRUNCATED DOME PLATES AND
COLONIAL RED IN COLOR.

The seal oppeoring on this document a
was outhorized by Cameron L. Williams, g4 b

P.E. 110416. Alteration of a sealed v *
document without proper notification {

©.Of,
L

IE
7 %ﬂ

to the responsible engineer is an
offense under the Texos Engineering

CAMERON L. WILLIAMS

5 110416 o

Practice Act. March 10, 201 -
= [
3-lo-I1S
A XXXXXXX XX.XX. XX
Rev. | Description Date

SIGNS & PAVEMENT MARKINGS

RALPH HALL PARKWAY AT MIMS ROAD

CITY OF ROCKWALL, TEXAS

SCALE: 17 = 10

# Binkley: Barfield | CsP
consulting engineers

1801 Gateway Blvd.
Suite 101
Richardson, Texas 75080

972.644.2800
Fax 972.644.2817
www.bbepi.com
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No warranty of any

TxDOT assumes no responsibility for the conversion

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

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

DISCLAIMER:

DATE:
FILE:

LEGEND
@ @ zzzz2|Type 3 Barricade @@ |Channelizing Devices
CW20SG-1 | . Truck Mounted
PHEAA 113 |Heavy Work venicie A |attenuator (TMA)
CW20SG-1 ~
- T L] X CWEOSG" N 48" x 48" Trailer Mounted Portable Changeable
L B 48" x 48 5 Flashing Arrow Board Message Sign (PCMS)
> 2= |Sign <:I Traffic Flow
| Q CW20SG-1 [|:| O\ |Fioe 0o [Frogger
<;| 48" x 48" RN E—
|:l‘> Minimum Suggested Maximum| .. .
. [:> Desirable Spacing of Minimum Suggested
Posted| Formula|  Taper Lengths Channel izing SS"’." Longitudinal
4L E sp::d * % Devices D?;.'.nq Buffer Space
O 10 [KH 12° Oon a on a ; "B"
} Of fset/Offset|Of fset] Taper | Tangent Distance
[ o & | . 30 2| 1507 165°| 180’ 30’ 60" 120° 90’
L}
"= 35 L:% 205 | 225'| 245°| 35 70° | 160 1207
o|8o 40 265'| 295'| 320’ 40 80’ 240 155
E V’é | 45 450°| 495°| 540 45’ 90’ 320’ 195°
I 50 500’ | 550°| 600" 50’ 100 400 240"
CW20SG-1 - N\ 55 _ 550’ | 605 | 660 55" 1107 500" 295"
a8 x a8 | PIER | | - 60 | " ™"° 600" 660" 7207| 60" | 120" | 600" 350"
- See Note 8 N _ 48" x 48"
CW205G-1 CW20-5TR , 65 650'| 715'| 780°| 65’ 130’ 700’ 410’
| 5 487 x 48" | | x Chzo-5TL N L0 700°] 770" 840'| 70’ | 140" | 800' 475’
| 75 750 | 825'| 900’ 75° 150" 900" 540"
- ] - % Conventional Roads Only
| | | | | | %% Taper lengths have been rounded off.
> L=Length of Taper (FT) W=Width of Offset (FT) S=Posted Speed(MPH)
CW2075TR RN
| | -~ 48" % 48" | | 48" x 48 | | CW20-5TL
. 48" x 48
@| \V oo \V | VAIEA | A WORKERS IN BUCKET TRUCKS SHALL NOT
Y WORK ABOVE OPEN LANES OF TRAFFIC.
CW20SG-1 CW20SG-1
48" x 48" 48" x 48" 48" x 48"
NEAR SIDE LANE CLOSURE FAR SIDE RIGHT LANE CLOSURE FAR SIDE LEFT LANE CLOSURE
SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY SHORT DURATION OR SHORT TERM STATIONARY
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
CW20SG-1 the device must be left unattended at night.
48" x 48" 48" x 48 2. Obstructions or hazards ot the work area shall be clearly marked
and delineated at all times.
3. Flaggers ond Flagger Symbol (CW20-7) signs may be required according
\ to field conditions.
4, Vehicles parked in roadway shall be equipped with at least two
[} . <:| high intensity rotating, flashing, oscillating or strobe type |ights.
[
—_—— — gy — — 'I — g _ _ _ 5. High level warning devices (flag trees) may be used at corners of
E:> ®a the vehicle. SHEET 1 OF 2
- s n
10 mnn.T 6. When work operations are performed on existing signals, the signals ;ﬁo Opz;’afggns
\ may be placed in flashing red mode when approved by the engineer. IT D. £ Ti tati Division
I' X ‘ Vsl | a If existing signals do not have power, All-Way Stop (R1-1 and R1-3P) exas Department of Transportation Standard
| |® ' signs may be implemented when approved by the engineer.
Typical ; 7. For Short-Term Stationary work the buffer space "B" from the above
table should be used if field conditions permit. For Short Duration TRAFF Ic SIGNAL WORK
[ (less than 1 hour) any buffer space provided will enhance the
safety of the setup. TYP l CAL DE TA l LS
v 8. The arrow board at this location moy be omitted for Shor+ Duration
CW20SG-1 | work if the work vehicle has an arrow board in operation. As an
48" x 48" option, the arrow board may be placed at the end of the taper in
the closed lane if space is not available at the beginning of the taper. wz (BTS_] ) - l 3
CW20SG-1 9. Signs ond devices for the NEAR SIDE LANE CLOSURE may be altered for Fie wabts 15,4 : : : :
" " . : . dgn DN:  TXDOT |cks TXDOT|ow: TxDOT |ck: TxDOT
48" x 48 OPERATIONS IN THE INTERSECTION a left lane closure by using o LEFT LANE CLOSED (CWZ20-5TL) and adding OO0 dpri 1 1952 o Sm‘ ~ | HIG‘HWM
SHORT DURATION channelizing devices on the centerline to protect the work space from SEVISTONS
opposing traffic.
2-98 10-99 7-13 DIST COUNTY SHEET NO.
4-98  3-03 8
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No warranty of any
ility for the conversion

TxDOT assumes No responsi

BEGIN WORK | G20-5aP Temporary Traffic Barrier g\gZOSG;‘Is
- 36" 24" x
- | ROAD WORK Sg? 2T24" ZONE X SBEV 0 G See Note 4 below 0 G
trr] @ SIGNAL NEXT X MILES TRAFFIC WARNING Work Area | | ||
x WORK e FINES | R20-5T SIGNS a
" AHEAD o 36" x 36" STATE LAW
\ \‘_ m| __swe__ |G20-6T DOUBLE I I _."
CW20SG-1 CONTRACTOR 48" x 30" [ wen | R20-5aTP R20-3T v
END ag" x 48" g W | 367 X 18" 8" x 42" L RS U ‘2/‘ I ] U1
ROAD WORK s S\Q@OEG;;" < 10° Min. 4’ Min. (See Note 7 below) <5
G20-2 EEa——
36" x 18" | X X X X > f S
T 1 [ T T T T T T 1 [ I
2 - A -

.| WORK AREA\‘ | 4‘ L .| .| -|

1
G N & |l
T T >

olalll

olalll SIDEWALK DIVERSION ||

0> MAJOR STREET

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

kind is made by TxDOT for any purpose whatsoever.

DISCLAIMER:

DATE
FILE:

N\ 7 NOTES SIDEWALK CLOSED SIDEWALK SIDEWALK CLOSED
CLOSED
I, ' END 1. Project signing as shown shall be in place CROSS HERE CROSS HERE
ROAD WORK whenever signal contract work is in progress. R9-11aR 32-9 ) th?‘-l Ioll_2
G20-2 24" x 12" "ox 12" "X "
0BEY 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 X MILES intersection, but only in advance of the
STATE Law | R20-5T ¢ A intersections at the project Iimits. Actual 5
36" x 36"| FINES hooRESS locations will be as directed by the Engineer. u—l’ H I- . OIH
R20-3T DOUBLE| G20-6T _ saTE .
48" x 42" R20-5aTP —= 48" x 30"|_conTRAcToR CW20SG-1 3. Advance signs shall be removed when signal < L A
36" x 18| womas a8 x 48" construction operations are no longer Work Area
— ! under way, as directed by the Engineer.
. Warning sign spacing shown is typical for both ':">
TYPICAL ADVANCE SIGNAL PROJECT SIGNING direct ons. N a N
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 o straight and plumb 1. All signs shall be retroreflective and constructed of sheeting meeting CWlI-Z . 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 23"1;°Tzu CLOSED e g?‘uilleu
3. Barricades shall NOT be used as sign supports. 1. Weights used to keep signs from turning over should be sandbags i R9;9 .
filled with dry, cohesionless material. [ 24" x 12
4. Nails shall NOT be used to attach signs to any support.
2. The sandbags will be tied shut to keep the sand from spilling and twir-2

5. All signs shall be installed in accordonce 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 "Standord Highway Sign Designs for Texas" (SHSD). 24" x 12 34" x 13" Work Area | 4>
4, Sondbags should weigh a minimum of 35 Ibs and @ maximum of 50 Ibs. ne

7. The Contractor shall furnish sign supports and substrates listed in Di, - e —— e — - 1T 7
the “"Compliant Work Zone Traffic Control Device List" (CWZTCD), 5. Sandbags shall be made of a durable material that tears upon : e - — e \ 4
instal led as per the manufacturer’s recommendations. vehicular impact. Rubber, such gs tire inner tubes, shall not be used. . . T —— . ._L. }

8. Temporary signs that have damaged or cracked substrates and/or 6. Rubber ballasts designed for channelizing devices should not be used <}] <lL"
damaged or marred reflective sheeting shall be replaced as for ballast on portable sign supports. Sign supports designed and e _
directed by the Engineer. manufactured with rubber bases may be used when shown on the CWZTCD ¢> |::>

list.

9. Identification murklngs mgy be shown only on the back of the sign ™~ = ~N e
substrate. The maximum height of letters and/or company logos used 7. Sandbags shall only be ploced along or laid over the base supports Lz
for identification shall be 1", of the traffic control deV|ce and shal | 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 |15« "

DURATION OF WORK level sign supports placed on slopes. 24" x 12 CROSSWALK CLOSURES

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

SIGN_MOUNT ING HE IGHT <&~ |Sign oEDEST .

1. Sign height of Long-term/Intermediate-term warning signs shall be as ee Chonnelizing Devices EDESTRIAN CONTROL
shown on Figure 6F-1 of the TMUTCD. c=zzz=2 | Type 3 Barricade 1. Holes, trenches or other hazards shall be adequately protected by covering,

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

2. S;}gn helg?'_f of Sggf;"f?rT{ISh?nggrﬂ*IOf'l warning signs shall be as fencing or longitudinal channelizing devices, or as directed by the Engineer. SHEET 2 OF 2
shown on Figure or The . DEPARTMENTAL MATERIAL SPECIFICATIONS 2. "CROSSWALK CLOSURES" os detailed above will require the Engineer’s approval

3. Regulatory signs shall be mounted at least 7 feet, but not more than prior to installation. . g‘@ Traffic
9 feet, above the paved surface regardless of work duration. SIGN FACE MATERIALS DMS-8300 3. R9 series signs shown may be_ploced on supports de'_rol Ied_on the BC_s‘rondords Operations

or CWZTCD Iist, or when fabricated from approved lightweight plastic I Texas Department of Transportation sDt’V'%"’“ "
FLEXIBLE ROLL-UP REFLECTIVE SIGNS DMS-8310 substrates, they may be mounted on top of a plastic drum at or near the anaar
REMOVING OR COVERING location shown.

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

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

COLOR
ORANGE | BACKGROUND

USAGE SHEETING MATERIAL

TRAFFIC SIGNAL WORK

TYPE Bf, OR TYPE Cg SHEETING . r . . .
2. Wnen signs are covered, the material used shall be opague, such L 5. Location of devices are for general guidance. 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
automobile headlights at night without damaging the sign sheeting. BLACK LEGEND & BORDERS| ACRYLIC NON-REFLECTIVE SHEETING Detectable Pedestrian Barricades should be used instead of the Type 3

Burlap, or heavy materials such as plywood or aluminum shall not Barricades shown.

be used to cover signs. — 7. The width of existing sidewalk should be maintained if practical. wz (BTS_ 2) - l 3
3. Duyct tape or other adnesive material shall NOT be affixed to a Only pre-qualified products shal | be used. A copy of the 8. Povement markings for mid-block crosswalks shall be paid for under the
sign face. Compliant Work Zone Traffic Control Devices List" (CWZTCD) appropriate bid items. . L FILE: wzbts-13.dgn on: TxDOT ‘CK:TXDOT‘DW: TxDOT ‘CK:TXDOT
describes pre-qualified products and their sources and may 9. When crosswalks or other pedestrion facilities are closed or relocated, ©Tx00T  April 1992 cont Teecr o8 oAy
4. Signs and anchor stubs shall be removed and holes back filled upon be found at the following web address: temporary facilities shall be detectable and shall include accessibility EISToNe
completion of the work. X o . features consistent with the features present in the existing pedestrian
http://lwww.txdot.gov/txdot_library/publications/construction.htm facility. 2-98 10-99 7-13 oIsT CouNTY SHEET NO.
4-98  3-03 9
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No warranty of any

TxDOT assumes no responsibility for the conver-
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.

sion of this standard to other formats or for

DISCLAIMER:

GENERAL REQUIREMENTS FOR ALL ELECTRICAL WORK

The location of all conductors, conduits, junction boxes, ground boxes, and electrical services is diagramatic only and may be shifted
by the Engineer to accommodate local conditions.

Materials shal |l be new and unused. Materials and instal lation shall comply with the applicable provisions of the National Electrical Code
(NEC), National Electrical Manufacturers Association (NEMA) standards, and shall be Underwriters Laboratories (UL) Listed unless other-
wise shown on the plans or specifications or approved by the Engineer in writing. Faulty fabrication or poor workmanship in any material,
equipment, or installation shall be justification for rejection. When reference is made to UL, it can be considered to mean a Nationally
Recognized Independent Testing Lab (NRTL). Comparable standards of Canadian Standard Association, Electrical Testing Laboratories or
Factory Mutual can be equal to the referenced UL standard. Where reference is made to NEMA |isted devices, IEC |isted devices shall not
be considered to be an acceptable equal to a NEMA |isted device. Acceptable devices may have both a NEMA and IEC |isting.

With the exception of high strength bolts, miscellaneous nuts, bolts and hardware may be stainless steel when plans specify galvanized,
provided that bolts are 1/2 inch or less in diameter. The Contractor shall provide the fol lowing electrical test instruments as required
by the Engineer to confirm compliance with the contract and the NEC. Those test instruments are voltmeter, amp probe, megger (1000 volt
DC) and torque wrenches. All meters shal |l have been properly calibrated within one year. Calibration certification shall be provided to
the Engineer upon request. Calibration certification tag shall also be applied to the meter. The Contractor shall operate meters during
inspection as requested by the Engineer. Grounding shal| be as shown on the plans and in accordance with the NEC. Metallic conduit,

light poles, luminaires on bridge structures, and all metal enclosures shall be bonded to the system-grounding conductor. The ground rod
in each ground box or junction box at the bridge ends, and in each ground box installed for underpass lighting will also be bonded to the
system grounding conductor. The grounding conductor shall be bare or, if insulated, shall be green. Ground rods, connectors, and bonding
jumpers will not be paid for separately, but will be subsidiary to the various bid items.

SUBMITTALS:

The contractor shall submit for approval six (6) copies of catalog cut sheets for each of the following three (3) categories.

Category 1. Electrical services including photocel |.

Catagory 2. Breakaway disconnects, heat shrink tubing, heat shrink filler tape, GelCaps and ground boxes which will include

loading capacity certification.

Category 3. Highmast assembly kits, when applicable. See Item 614 "Highmast Il lumination Assemblies". Submittals shall be legible and
shal | be marked to indicate which product on a cut sheet is to be supplied. Where manufacturers provide warranties and guarantees as a
customary trade practice, the Contractor shall furnish to the State such warranties and guarantees.

Any deviation from plans or specifications, including deviations due to plan error shauld be prominently displayed on the submittal.
Any changes not prominently noted in submittal and incorporated into the work without proper authorization will constitute grounds for
rejection of that portion of the work.

CONDUIT

A. MATERIALS

1. Conduit and fittings shall be UL Listed for the intended use shown on plan sheets.

2. Conduit shall be the type shown by descriptive code or shown elsewhere on the plans. Substitution of the various types of conduits
will not be permitted. All flexible conduit in rigid metallic conduit (RMC) systems shall be Liquidtight Flexible Metal (LFMC)
conduit. All flexible conduit in PVC systems shall be Liquidtight Flexible Non-metallic conduit (LFNC).

3. All exposed conduits shall be RMC, unless otherwise specifically shown on the plans. All metal conduit shall be properly grounded.
Coupl ings, connectors, conduit bodies, grounding bushings, and offset nipples for RMC shal | be electro-zinc plated steel or hot
dipped galvanized mal leable iron, threaded or threadless compression type, rain-tight and shall be UL Iisted for the intended use.
. Expansion joints for metal conduit shall be provided with an internal or external bonding jumper and shall be UL |isted.

Unless otherwise shown on the plans, junction box minimum sizes shall be in accordance with the following table which applies to
the greatest number of conductors entering the box through one conduit with no more than four conduits per box. When a mixture of
conductor sizes are present, the conductors shall be counted as if all are of the larger size. Situations not applicable to the
table shall be sized in accordance with NEC 370-28.

&

oo

AWG 3 CONDUCTORS 5 CONDUCTORS 7 _CONDUCTORS
#1 10" x 10" x 4" 12" x 12" x 4" 16" x 16" x 4"
2 8" x 8" X 4" 0" x 10" x 4" 12" x 12" x 4"
#4 T 8" x 4" 0" x 10" x 4" 10" x 10" x 4"
% " 8" X 4" "X 8" X 4" 0" x 10" x 4"
8 T 8" x 4" 8" x 8" x 4" "X 8" x 4

7. RMC system junction boxes equal to or smaller, in any dimension, than 12 x 12 x 6 (HxWxD), surface mounted and containing
conductors #8 or larger, shall be hot dipped galvanized cast iron with minimum wall thickness of 3/16 inch, shall have external
mounting lugs, and shall be UL |isted Crouse-Hinds Type WAB, 0Z/Gedney Type YS or approved equal. Unless otherwise shown elsewhere
on the plans, RMC system junction boxes larger than the aforementioned boxes but equal to or smaller, in any dimension, than 18 x
18 x 6 (HxWxD) shall be 14-ga. stainless steel; RMC system junction boxes larger than 18 x 18 x 6 (HxWxD) shall be 12-ga. stainless
steel. All metal junction boxes shall be equipped with a threaded hole or lug for grounding. Stainless steel boxes 12 x 12 x 6 and
larger need not be UL Listed but shal |l meet the other requirements of the NEC and shall have ribs, stiffeners, or thicker metal and
shal | have external mounting feet. Junction boxes with an internal volume of more than 100 cu. in. may be supported by connection
of two or more rigid metal conduits, where specifically shown on the plans or where approved by the Engineer.

Junction boxes containing only #10 or #12 AWG conductors shall be Crouse Hinds Type GRFX, Appleton Type JBOX, two-gang FD, or

simi lar approved cast iron box. Boxes shall be sized according to NEC Table 370-16(q).

9. IMC and EMT conduit shall not be used unless specifically required by the plan layout sheets. Junction boxes in EMT conduit systems

ol

B.

CONSTRUCTION METHODS

1. Conduit in structures shall have expansion fittings at structure expansion joints. All straight runs of RMC conduit exposed on
structures such as bridges shall have expansion joints installed at maximum intervals of 150 feet. Expansion joints shall be in-
stal led so they al low for movement of the conduit. Installation of the joint in such a manner that will not allow for movement
shal | be repaired at no expense to the state. The method of determining the final setting length of the expansion joint shall be
provided to the Engineer upon request.

2. Conduit supports shall be spaced at maximum intervals of 5 feet. Conduit spacers shall be used with metal conduit placed on
surfaces of concrete structures (See conduit mounting options).

3. Conduit supports shall not be attached directly to prestressed concrete beams except as shown specifically in the plans and
approved by the Engineer.

4. Unless otherwise shown on the plans, conduit placed beneath existing roadways, driveways, or sidewalks, or after the base or
surfacing operation has begun, shall be accomplished by jacking or boring. The Contractor shall back fill and compact the bore
pits to the bottom of the conduit prior to installing connecting conduit or duct cable to prevent bending of the connection.

5. Conduit trenched in the subgrade of new roadways shall be backfilled with excavated material, unless otherwise noted on the

plans. Conduit trenched in the sub-base of new roadways shall be backfilled with cement-stabilized base.

6. Open ends of all conduit and raceways shal |l be fitted with temporary caps or plugs to prevent entry of dirt, debris and rodents
during construction. The temporary cap may be constructed of duct tape, but in all cases shall be tightly fixed to the conduit
and shal | be durable. The contractor shall clean out the conduit and prove it clear in accordance with Standard Specifications
Item 618.3 prior to installing any conductors.

7. Conduit entry into the top of enclosures such as safety switches, meter cans, service enclosures, auxiliary enclosures and
junction boxes shall be made weatherproof using conduit sealing hubs, or threaded bosses.

8. A bonding jumper shall be installed from each grounding bushing to the nearest grounding rod, grounding lug, and/or equipment
grounding conductor. All jumpers shall be the same size as equipment grounding conductor. Conduit used as casing under
roadways for duct cable need not be grounded if duct extends full length through the casing. At electrical services, grounding
electrode conductor shall be a solid Copper #6 AWG.

9. Metal junction boxes shall be bonded to the grounding conductor in accordance with the NEC.

10. Conduits entering ground boxes shall be placed so that the conduit ends shall be not less than 3 inches nor more than 6 inches

from bottom of box (See ground box detail on sheet ED(3).

11. Conduit ends shall be sealed with heat shrink boots with waterproof sealant, urethane foam, or by other methods approved by the

Engineer. Sealing shall be done after completion of any required pull tests. Duct tape shall not be used as a permanent conduit
sealant. Silicone caulking shall not be used as a sealant.

12. All strut mounting material and hardware shal| be hot-dip galvanized or shall be stainless steel. The cut ends of strut and

non-galvanized rigid metal conduit threads shall be coated with @ zinc rich paint (90% or more zinc content). Zinc rich paint
may only be used to touch up galvanized material as al lowed under item 445.6 galvanizing. The painting of non-galvanized
material with a zinc rich paint shall not be considered as an approved alternative for galvanized materials.

13. All PVC conduit terminations shall be fitted with bushings or bell ends. All metal conduit terminations shall be fitted with a

grounding type bushing.

Conduit Spacer ; 1 in. min.
Conduit / (mounting shoe) Condui+t
Y o Concrete
3 Strut Type Structure
Concrete Stainless steel

Conduit Strap,
malleable,
Hot-dipped galv.

when PVC or

3
ie— Structure

Steel expansion
anchor (3/8 in.
dia. typ. 1 in.
min., 1 1/2 in.
max. depth)

or hot dipped
. galvanized
Steel expansion Conduit Strap
anchor (3/8 in. dia. typ. :
1 in. min., 1%in. max.

depth) Conduit Mounting
Channel (B-1line,

CONDUIT MOUNTING OPTIONS S oot et aTo

galvanized)

p———

(Attachment to concrete surfaces)
(See para. II.B.2)

Yoin. min.
Secure at a min. of 2 places (3/8 "
X 1 1/2 " anchors typ.) to structure
or as directed by the Engineer. NOTES
| Wing Wall
| ¢) Ground rod clamp to be UL |isted
Circuit for direct burial.
Conduit 3’ max. 2.) For conduit placed in structure,
RMC RMC use flush-mounted box.
7 3.) Bond junction box and metal
RMC to PVC i ﬂ I'II |'| /| conduits to equipment grounding
. g G ] conductor and grounding electrode
g;lganrgggpl ng ??gge /%\ —— " PVC conductor using |isted connector.
2 +o0 4" \:[4 +o 4.) Seal all conduits entering the

HDPE

shown on layout.

6" junction box from underground.

is
Ground Rod Clamp —> 5.) Install bell end or bushing on

DATE:
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shal | be made from galvanized sheeting and shal| be UL |isted and approved for outdoor use, unless otherwise noted on the plans. 5/ n ' —7 : e 1/2 " PVC conduit both ends.
Sheet metal junction boxes shall be sized in accordance with the NEC. Junction boxes for IMC conduit systems shall meet the %" X 8' Ground Rod #8 Ground Wire Minimum 6.) groung rodf-r?/ge dr;vgccwi-rh;n .
requirements of boxes used with RMC systems. inches o inc condui
10. Junction boxes in PVC conduit systems shall be PVC, intended for outdoor use, unless otherwise noted on the plans. TYPICAL CONDUIT ENTRY TO BRIDGE STRUCTURE DETAIL end.
11, Elbows in PVC conduit systems one inch and larger shall be rigid metal, with the exception of traffic signal systems which may have
PVC elbows instead of rigid. If any part of the rigid metal elbow is buried less than 18 inches underground the elbow and rigid
metal extension shall be grounded. Grounding shall be accomplished by means of a grounding bushing installed on the extension. Un- 3/8 " Dia
less specifically shown on the plans, rigid metal elbows containing, or entering ground boxes containing only communications con- N .
ductors, loop detectors, or other low voltage power |imited circuits need not be grounded unless a ground wire is present in the éozo 'gzghor L CONDUIT HANGER DETA I L g Texas Depan‘mem‘ of Tr anspori tatlon
conduit or ground box. The rigid metal elbows located in concrete foundations may be extended with PVC conduit and need not be Kwikbol + Existing (A+tachment t+o horizontdl surfaces) l Traffic Operations Division
grounded provided that the end of the elbow nearest the end of the conduit run exiting the foundation is at least 2 inches below quboH’ «——— Bridge Hangers nmeed not be UL |isted for
the concrete. RMC elbows will not be eliminated. RMC elbows will not be paid for directly, but will be subsidiary to various or equolz Slab electrical use
bid items. .. .
12. High-Density Polyethylene (HDPE) conduit shall meet the requirements of Item 622, Duct Cable, except that the HDPE conduit, when = res p;;";‘bzgog'ﬁgbﬂ‘g”gers ELECTRICAL DETAILS-
bid under Item 618, Conduit, shall not contain factory installed conductors. Fittings for HOPE conduit shall be UL |isted as an Threaded—"" [ P
electrical conduit connector or shall be thermally fused using an electrically heated wound wire resistance welding method. HDPE coupl ing
conduit may be substituted for bored schedule 40 or schedule 80 PVC conduit. When such substitution is made, bored HDPE shall be 3/8 " Dia. |inked CON DU I T
schedule 40 of the size PVC being replaced. The HDPE conduit shall transition to PVC (or RMC elbow when required) at the bore pit. eyerods welded,
Size and schedule shall be as shown on the plans. Substituted conduit may not be extended to ground boxes or foundations; RMC Elcen Fig. 690,
elbows shall be installed at ground boxes and foundations. RMC elbows will not be eliminated. —— Grinnel Fig. 278X,
13. All conduit support hardware including straps, nuts, bolts, screws, retaining anchors and washers shall be hot dipped galvanized or Lock or equal ED ( 1 ) —03
stainless steel. Strut type conduit straps shall be stainless steel or hot dipped galvanized. Strut type straps need not be made of nut
mal leable type material. Stamped-cadmium plated straps will not be allowed. Straps having only one mounting hole shall not be Adjustable .
allowed for use on conduits 2 inches and larger with the exception of electrical service poles where stainless steel standoff hcnger‘Blow 5/03 Revision ©Tx00T January 1992 n: TXDOT ‘C“ TXDOT ‘“\‘" TXDOT ‘C“ TXDOT
straps will be allowed. Two piece conduit straps designed to be used with a mounting shoe shall be R.M. - ) Knox Fig. 9 4-08 REVISIONS ConT |szeT ) HIGHIAY
installed only with the correctly sized shoe. Conduit \ ] E.I—CZEUZ:Q' 13, Re:ised 12-00
notes. 3-03 nIST CUUNTY SHEZT 1,
5-03
10
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No warranty of any

TxDOT assumes no responsibility for the conver-
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.

sion of this standard to other formats or for

DISCLAIMER:

1. ELECTRICAL CONDUCTORS Split bolt or other Heat
Heat Shrink Tape filler type connector shrink

A. MATERIALS / / Tube
WINWA4a
Seal between

1. Insulated conductors shall be NEC Type XHHW. Insulated conductors shall be color coded in accordance with the NEC, articles 200, 250, /\ ---F,
and 310; i.e. Insulation of grounded conductors (neutrals) shall be white. Grounding conductors (ground wires) shall be bare or in- .
sulation shall be green. Insulation of ungrounded conductors (hots) shall be any color except green, white, or gray. Identification Conductors with

of conductors #6 American Wire Guage (AWG) and smaller shall be by continuous Jjacket color. Color coding of electrical conductors #4 AWG SPLICE OPTION 3 heat shrink tape.

and larger shall be either by continuous color jacket or by colored tape. Colored tape marker shall consist of a half-lap of tape Tape to extend = =

covering a 6-inch length of conductor. past end of tubing

2. Where two or more circuits are present in one conduit or enclosure, the conductors of each circuit shall be identified by a permanent SPLIT BOLT by 1/8 " to 174 ", . .
non-metal I ic tag at each accessible location. The tag shall be fastened to the conductors by two plastic straps. Each tag shal | - Increase insulation
indicate circuit number, letter, or other identification shown in the plans. < P duaneferyufh

3. Grounding electrode conductor #6 AWG for bonding to ground rod at electrical service, shall be solid. Connection of conductor to ofer:nolg over lap Tiqzezzgégﬁympe

ground rod shall be made using UL Listed connectors designed for such purposes. f
4. Heat Shrink Tape filler shall be used to seal the ends of heat shrink tubing around two or more conductors that are insulated
with heat shrink tubing. Tape material shall have a minimum dielectric strength of 225 volts per mil and shal | be cross-Iinked butyl
rubber. Tape shall be supplied in rolls and shall have a backing (release paper) to prevent the tape from sticking to itself.
5. Heat shrink tubing shall be heavy wall, UL listed for 600 volts or greater and shall have factory applied internal sealant.
6. GelCaps shall be UL listed for 600-volt applications. GelCap shall have see-through elastomer molded cover. Cover shall be filled
with high dielectric insulating gel silicone sealant to provide waterseal. Cover shall be held in place by snap-lock, molded clamp
made of UV stable polypropylene.

Tape to extend
past end of tubing
Wrap split bolt connector with heat shrink filler by 1/8 " to 1/4 ".
tape to protect heat shrink from sharp edges

7. Splicing materials, insulating materials, breakaway disconnects, GelCaps and fuse holders will not be paid for directly but shall be

subsidiary to various bid items.

See through Snap- lock, molded
B. CONSTRUCTION METHODS molded cover polypropylene clamp

1. After conductors have been installed in conduit, a pull test shall be made on conductors. When any length of conductor cannot be

freely pulled, the Contractor shall make any needed alterations or repairs at no expense to the State.
2. The Contractor shall perform insulation resistance tests in accordance with Item 620, "Electrical Conductors." The Contractor shall

coordinate with the Engineer to witness the tests.
3. A sufficient length of conductor for making up connections shall be left in ground boxes (2 feet minimum, 3 feet maximum, to point of

splice, 3 feet minimum, 4 feet maximum, when conductor is pulled through with no splice), enclosures, weatherheads and pole bases SPL ICE OPTION 4

(1 foot minimum, 1.5 feet maximum).
4. Splices shall be made only in junction boxes, ground boxes, pole bases, or electrical enclosures and shall be made with listed

compression or screw type pressure connectors, terminal blocks, bolted lugs, or split bolt connectors. Splices shall be insulated GELCAP

with heavy wal | heat shrink tubing or GelCaps and shall be made so as to provide a watertight splice. Heat shrink sleeve shall over- — —

GelCap shall be sized and
installed according to
manufacturers
specifications

lap conductor insulation a minimum of 2 inches on both sides of the splice. Where heat shrink tubing may not shrink sufficiently to
provide a watertight seal around the individual conductors, prior to heating the tubing, the Contractor shall increase the diameter
of the conductors insulation using heat shrink filler tape to provide a watertight seal between the individual conductors and the
heat shrink tubing. Tape shall be visible after completion of all splices. Where filler tape is used but not visible, the Engineer
shal| approve each individual splice by conducting a physical inspection of each splice. When it appears the tubing has been burned,
or overheated the tubing shall be considered to be defective and shall be replaced.

5. GelCaps when used in place of heat shrink method of splicing, shall be sized and installed according to manufacturer’s

Filled with high

specifications. ( Raychem GelCap and GelCap SL or equal.) Optional dielectric Insulat]
6. Wire nuts may be used for #8 AWG or smaller conductors in above-ground junction boxes, but not in pole bases or ground boxes. Lug for making T' e?l'.” ¢ Insu ? 29
Wire nuts shall be positioned upright to prevent the accumulation of water. Wire nuts used at these locations shall have factory connections gel silicone sealan

applied waterproof sealant.

7. Conductors in illumination poles shall be supported by a J-hook in the top of the pole.

8. All conductors bid under Item 620 "Electrical Conductors" shall have breakaway electrical disconnects installed anytime conductors
pass through a break-away support device.

DATE:
FILE

9. For terminating the conductors, insulation-jacketing material shall be removed in such a manner as to not nick any of the individual 15. All conduits that contain circuit wiring of 50 vol+s or more shall contain an equipment grounding conductor (EGC). Conduit for traffic
strands of the conductor. When individual conductor strands are removed, the conductor shall be considered to be damaged. signals shall have an EGC, with a minimum size of #8 AWG stranded. Unless otherwise shown on the plans, the EGC for all other conduits
10. When a conductor or cable has been damaged, or fails to pass an insulation resistance test, the conductor shall be replaced. shal | be the same AWG size as the largest current carrying conductor contained in that conduit. The EGC shall be paid for item 620-
11. Duct tape, black electrical tape, or wire nuts shall not be used in the repair of a damaged conductor. Electrical Conductors.
12, For terminations, no more than one wire may be installed under a single pressure connector, unless the device is |isted for more than
one wire. L . . . . . . C. TEMPORARY WIRING
13. Conductors connected to break-away in |ine fuse holders must be installed in accordance with the specific manufacturer’s installation
instructions. Where threaded connections are made, they shall be properly torqued. Where crimp type connections are made, orimps 1. Temporary conductors and electrical equipment to provide power for utilization equipment, shall be installed in accordance with
shu!l be made using properly sized crimping pliers. Proper conductor terminations are critical to the safe operation of break-away the NEC article 305. All temporary wiring materials and methods shall comply with the standard sheets. All power outlets for
devices. i X . X portable electrical equipment, power tools, ice machines, ice storage bins and refrigerators located outdoors at grade, supplied
14. Waterproof ing boots shall bg properly“rrnr{med to fit snugly around ‘rhg conductor so as f<.> provide a water proof connecTnon. No more from a utility power source, shall be provided with a ground fault circuit interrupter.
than one wire may enter a single opening in any one boot. Water proofing boots must provide the correct number of openings. Where 2. Residual current protective devices (GFCI) may be any one of the following: molded cord and plug set, receptacle, or circuit
only one wire is to be connected to a boot, the boot may not be a two wire type. breaker type.
3. Where wire nuts are approved for temporary wiring, they shall be of the self-sealing type.
4. All conductor splices must be contained within a listed enclosure, ground box or the splices will be more than ten feet above grade
vertical ly and more than five feet horizontally from any metal structure. Where temporary conductors are installed in any area that
Heat . . . is Iikely to be subjected to vehicle traffic, or mobile construction equipment, the vertical clearance to ground shall be at least 18 feet
Shrink Heat Sr'mrmk "C" clamp Stainless steel or brass machine when measured at the lowest point. Where power conductors are to be supported by a span wire, the span wire shall be properly grounded.
Tube Tape filler +ype connector sorew, nut, 2 flat washers, lock 5. Existing conduit containing service conductors uncovered during the construction process shall be repaired in a timely manner in
washer or self locking nut. accordance with the NEC. Existing non-metallic conduit exposed during construction shall not be left exposed above grade, or with
Machine screw to be a min. less than eighteen inches of cover, without protective methods approved by the Engineer.
of 10-24, 3/16 or the same
size as the mounting hole

provided by the manufacturer.
Secure wrench tight.
Movement of lugs after
final assembly shall be
considered to be a

Increase insulation
Ve diameter with
heat shrink tape
if necessary.

defective connection. Tape to extend g
past en<l':l of ‘fubir:g Texas Department of Transportation
by 178 * fo 174 " l Traffic Operations Division

2" min
over|lap overlap

Bolt together

Seal between lugs and prior to
Seal between Increase insulation rC]onguo;O(skwlfh :ﬁg:z ;( ngug?zz EL ECTR I C AL D ET A I |_ S -
Conductors with diameter with eat shrink tape. " y
heat shrink 'Irape. heat shrink tape Tape to extend \ fl: Zh +';"p:'i<' \ apply two layers CON DUCTORS
Tape to extend if necessary. past end of tubing 2" min overlap Heat of heat shrink
past end of tubing Tape to extend by 1/8 " to 1/4 ".  of heat shrink shrink tape to cover
by 1/8 " to 174 ". past end of tubing over wire Tube sharp edges.
by 1/8 " to 1/4 ". insulation ED (2) _03
SPL I CE OPTION 1 ©TxDOT January 1992 Dh: TXDOT CK: TXDOT |f#: TXDOT CK: TXDOT
SPL I CE OPTION 2 10-93 REVISIONS CUNT |SECT ‘ Jus ‘ HIG‘HI‘MV
B 4-98
C CLAMP BOLTED W I RE LUGS 12-00 nIST COUNTY SHEET .
3-03
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No warranty of any

TxDOT assumes no responsibility for the conver-
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.

sion of this standard to other formats or for

DISCLAIMER:
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No. 3

II. GROUND RODS Reinforcing steel No. 3
Reinforcing

A. MATERIALS steel

—_———-l 10 in.

\ (+yp.)

A Class A 10"
pron Concrete (typ.)

115 1TSS

1. All ground rods installed at electrical services, including supplemental |ightning protection ground rods specified by
the plans in other locations such as pole bases, shall be copper clad and UL |isted. Rods shall be a minimum diameter
of 5/8 inch. The length shall be a minimum of 8 feet. Larger diameter or longer length rods may be called for in some
specific locations, see the individual plans sheets.
2. Ground rod clamps shall be listed to be in direct contact with the soil. Where concrete encasement is required, the clamp A
shall be |isted for concrete encasement.
=

Ground
box

12" min.

el Tl

9" Gravel

/
|
|
|
| .
I B L 1 Grounding
cE-Z-r=-=o C—--——T—j T bushing
- — - fill (2)

o

CONSTRUCTION METHODS

1. Ground rods installed in locations such as pole bases, to provide supplemental lightning protection need not be totally I
in contact with the soil. Where called for in the plans, rods may be encased in soil or concrete or any combination of [
soil and concrete. When concrete encased, the connection of the conductor to the rod shall be readily accessible for |
inspection or repairs. When driven into the soil the upper end shall be between 2 to 4 inches below finished grade. Ground = 2 in.
rods shall not be placed in the same drilled hole as a timber pole. (e
2. Ground rods shall be installed such that the end imprinted with the rod’s part number is installed as being the upper end. —_ == — - J/
3. Non-conductive coatings such as concrete splatter shall be removed from the rod at the clamp location. - T T SECTION A - A
4. Routing of lightning protection ground rod wires shall be run as short and straight as possible. Where bends are required 4\
they shall have a minimum radius of four inches.
5. Unless specifically called for by the plans, conduits used for ground rod wires shall be non-metallic. Where metal conduits
are specified, a grounding bushing and properly sized bonding jumper shall be provided and properly installed on each end. PLAN VIEW APRON FOR GROUND BOXES
6. Where rocky soil or a solid rock bottom is encountered when driving a ground rod and the horizontal trench placement method _— (Where required)
is the only viable solution, written authorization from the Engineer must be obtained.

I

} Ground N
| box
|

|

Conduit or L
duct cable Rigid metal
conduit ell

III. GROUND BOX

A. MATERIALS (1) Final position of end of conduit shall not exceed one-half the distance to the side of box opposite the conduit entry.
(2) Place gravel "under" the box. not "in" the box. Gravel should not encroach on the interior volume of the box.
1. Ground boxes 16x30x24 inches (WxLxD) or smaller shall be polymer concrete of the type required by the descriptive code (3) Install bushing on the upper end of all ells.
shown elsewhere. Larger ground boxes shal|l be as shown elsewhere in the plans. (4) Where a ground rod is present in the ground box, connect it to any and all equipment grounding conductors using a |isted connector.
2. All ground boxes and covers shall be permanent|y marked either by impress or by permanent ink, with manufacturer’s model (5) Maintain sufficient space between all conduits so as to allow for proper installation of bushings.
number and manufacturer’s name or |ogo. (6) All conduits shall be installed in a neat and workmanl!ike manner.
3. Covers shall be bolted down, and bolt holes in the box shall be arranged to drain dirt. (7) All conduits installed in the ground box shall be sealed after completion of conductor installation and any required pul | tests.

4, Ground box Types A, B, C, D & E shal|l meet the following requirements: Silicone shall not be used as sealant.
a. Ground boxes and covers be manufactured from polymer concrete reinforced with continuous strands of woven or stitched
borosilicate fiberglass cloth., The polymer concrete shall be made from catalyzed polyester resin, sand and aggregate,
and shal | have a minimum compressive strength of 11,000 psi. Polymer concrete containing chopped fiberglass or fiber-
glass reinforced plastic is not acceptable.
b. Minimum inside dimensions shall be as follows (width x length x depth): ——— Hole for /5"
Type A shall be 11.5 inches x 21 inches x 10 inches, (122311) bolt with recess
Type B shall be 11.5 inches x 21 inches x 20 inches, (122322) for head.
Type C shall be 15.25 inches x 28.25 inches x 10 inches, (162911)
Type D shall be 15.25 inches x 28.25 inches x 20 inches, (162922) L
Type E shall be 11.5 inches x 21 inches x 16 inches, (122317) F%— v L H 1
c. Bottom edge of box or extension shall be footed with a minimum 1 1/4 inch flange. P ‘\‘ = — = ‘7
d. Ground boxes shall withstand 600 Ibs. per sq. ft. applied over the entire sidewall with less than 1/4 inch deflection N J K —\ .
per foot length of box. Ground boxes and covers shall withstand a test loading of 20,000 Ibs. over a 10 inch by 10 inch % = =
area centered on the cover with less than 1/2 inch deflection. Ground boxes and covers shall meet Western Underground
Standards 3.6. Manufacturer shall supply certification by an independent |aboratory or sealed by a Texas-Licensed = ﬂ
Professional Engineer. M
Covers shall be 2 inch (nominal) thick polymer concrete. All hardware shall be stainless steel. Cover shall be secured
with two 1/2 inch stainless steel bolts. Bolts shall be self-retaining and shall withstand a minimum of 70 ft-Ibs. For cover logo _— M
torque and shall have a minimum 750 Ibs. straight pull out strength. Nuts shall be floating and shall provide a minimum see IIL.A.4.e ~
of 1/2 inch movement from the center of the nut. Covers shall be skid resistant, minimum 0.5 coefficient of friction.
Covers shall be interchangeable between manufacturers and shall conform to the dimensions shown herein. Unless otherwise PLAN VIEW
approved by the Engineer, cover shall be legibly imprinted with the following words in minimum 1 inch letters:
Ground Boxes containing wiring for traffic signals shall be labeled, Danger High Voltage Traffic Signal.
Ground boxes containing wiring for illumination systems shall be Iabeled, Danger High Voltage Il lumination.
Ground boxes containing wiring for traffic management systems shall be Iabeled, Danger High Voltage Traffic GROUND BOX COVER
Management.
Ground boxes containing wiring for sign illumination systems shal|l be labeled, Danger High Voltage Sign
Il lumination.
Ground boxes containing wiring for traffic signals that also contain illumination, powered by the signal electrical GROUND BOX COVER DIMENSIONS
service, shall be Iabeled, Danger High Voltage Traffic Signal.

Iul
M

°

B. CONSTRUCTION METHODS BOX DIMENSIONS (INCHES)
A SIZE H I J K L M N P

1. Ground boxes shall be set on a 9 inch (minimum) bed of aggregate from 3/4 " up to 2" in size. Aggregate shall be in
place prior to setting box and conduits shall be capped. Any gravel or dirt in conduit shall be removed. | | 7 | 3

2. When required by Item descriptive code, construction of an apron encasing a ground box including concrete and reinforcing A, B&E 23 Ya 23 13% | 13 Y, °% 5% ' % 2
steel shall not be paid for directly but shall be subsidiary to the ground box. Reinforcing steel may be field bent. | | | | | 3
Concrete for aprons shal |l be considered miscellaneous concrete for testing purposes. Aprons shall be cast in place. c&o 30 V2 30 Vs 177 Rz 13 Ya 6% 1% 2

3. Conduit holes may be cut in the walls of type B & D boxes at least 18 inches beneath the cover.

If, within the limits of this project, the Contractor must utilize an existing ground box equipped with a metal cover, the

Contractor shall bond the cover to the grounding conductor with a 3 foot long flexible stranded jumper the same size as the

grounding conductor. Connection of bonding jumper to metal ground cover shall not be paid for directly but shall be sub-

S

sidlary to various bid items. The box(es) must be clearly shown on the plans with plan notes fully describing the work g
required. Texas Department of Transportation
5. If there are other ground boxes with metal Covers within the project Iimits but not involved in the contract, the Engineer l Traffic Operations DiVision
may direct the Contractor to ground the covers, designating and identifying the specific boxes in writing. This work will
be paid for separately.
6. Termination to metal ground box covers shal| be made using a tank ground type lug.

ELECTRICAL DETAILS-
GROUND BOXES

ED(3)-03

. ©TxDOT January 1992 N TXDOT ‘cx: TXDOT ‘r\w: TXpOT ‘cx: TXDOT
5/03 Revision 4-98 REVISIONS CuNT |szCT Jus HIGHWAY
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No warranty of any

TxDOT assumes no responsibility for the conver-
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.

sion of this standard to other formats or for

DISCLAIMER:

DATE:
FILE

1 - Class 5 pole, height as required
ELECTRICAL SERVICES NOTES Standard 3-prong . . Cut top of 2 - Service drop from utility company
Photocel | e Conduit mounting pole to enhance (:) (attached below weatherhead)
All work, materials, services, and Incidentals, whether or not specifically shown on the plans, which may be necessary for a complete and channel (Unistrut, £ wh 3 - Service conduit and service
proper electrical service installation as specified in the plans to obtain electrical power shall be paid for, performed, furnished and Receptacle Kindorf, B-line run o en entrance conductors (RMC)
installed by the Contractor. The Contractor shall contact the Utility for metering and shall comply with all Utility requirements. and photocel | ! required by (See Electrical Service Data)
Primary |ine extensions, connection charges, meter charges, and other charges by the Utility company to provide power to the location or equal) serving utility e eC.I’ICG ervice .0 a
i : ! 4 - Safety switch (when required)
shown, when required, shall be paid for under force account work. The costs associated with these charges shal | be approved by the Engineer .
prior to engaging the Utility company to do the work. The Contractor shall consult with the appropriate Utility to determine costs and 5- Me‘l'ev: (when required)
requirements, and shall coordinate the Utility’s work as approved by the Engineer. The Contractor shall be reimbursed only the amount billed Type FD Box — . . 6 - Service enclosure
by the Utility. No additional amount for supervision of the Utility’s work will be paid. + 2" to 6 7 - No. 6 bare.groundmg electrode
Materials shall be new and unused, materials and installation shall comply with the applicable provisions of the National Electrical ,,T Within 6" +o 8" 4" typ. conductor in 1/2 " PVC to
Code (NEC) and National Electrical Manufacturers Association (NEMA) standards and shal |l be Underwriters Laboratories (UL) Listed. Electrical 6 . - ground rod - extend 1/2 " PVC 6"
Service conduits, conductors, disconnects, contactors, circuit breaker panel sizes, and branch circuit breakers, shall be as shown in the of top of pole Point of attachment underground.
Electrical Service Data elsewhere in the plans. Faulty fabrication or poor workmanship in any material, equipment, or installation shall be 172" RM or 18 to 20 feet to be below I 8 - 5/8" x 8 Copper clad
justification for rejection. A el above finished weatherhead \// \ ground rod - drive ground rod
The Contractor shall submit for approval no less than six (6) copies of catalog cut sheets on electrical service materials. Submittals Condurl',. bend N d @ completely underground unless
shall be legible and shall be marked to indicate which product on a cut-sheet is to be supplied. Where manufacturers provide warranties and to provide 1/2 grade or as otherwise approved by the Engineer
guarantees as a customary trade practice, Contractor shall furnish to the State such warranties or guarantees. to 1" clearance directed by q 9 - RM conduit - same size as branch .
The Contractor shall provide locks keyed with Master #2195 for all lockable electrical enclosures. Keys and locks become property of the between photo- Engineer, and circuit conduit
State. Unless otherwise approved by the Engineer, enclosures shall not be energized until locks are provided and all bolts are installed. cell and pole. as al lowed by /@ 10 - Photocel!l and cc.)nduif _
Circuit directories, where provided, shall be filled out. All breakers and components in shop built panels and enclosures shall be . A
labeled with duo-colored plastic labels. Letters shall be a minimum 3/8 " in height. utility company. ® it fop mounted. .
Enclosures with external disconnects that de-energize all equipment inside the enclosure, need not have dead front trim, except that Provide FD j-box (See E'e°'f""°°' Service D‘?*O)
incoming |ine terminations shall be protected from incidental contact. and 172" to 1" ! 11 - When required by the serving
When galvanized is specified for nuts, screws, bolts or miscellaneous hardware, stainless steel may be used. All wiring and components utility provide bare #6 awg copper
shall be rated for 75 degrees C. Minimum size for service entrance conductors shall be #6 XHHW. \Ser‘vice clearance from conductor. Run wire from pole top
1. Safety Switch. A safety switch, placed ahead of the meter, shall only be used when specified by the Utility and when shown on the suppor+ pole to photo- to butt wrap or copper butt plate.
Electrical Service Data. The switch shall be UL Listed, heavy duty type, 600 volt, unfused, with a UL type 3R enclosure and equipped PP cell Protect conductor to a height of
with a solid neutral (s/n) assembly. The switch shall be padlockable in the "on" position. 8 ft above finish grade.
1I. Service Type. Electrical service types A, C, D, and T shall be as schematically detailed on ED(4) or ED(5). Other service types shall TOP MOUNTED PHOTOCELL
be as detailed elsewhere on the plans. Pole brand
III. Branch Circuit Breakers. Circuit breakers shall be thermal magnetic and have a minimum interrupting capacity of 10,000 amps and a voltage Conduit support spacing 3 feet from enclosure; 5 feet max must be LIQUIDTIGHT FLEXIBLE
rating compatible with their use. Circuit breakers shall be sized as shown in the electrical service data. Circuit breakers in panelboards ! * 5 feet METAL CONDUIT (LFMC)
and load centers shall be full size and designed exclusively for the panelboard or load center in use. Tandem and half-width breakers or less above (If applicable)
g::glie:cs’fszzlt:sgg. Utlii:l:gul; E[jglg(ers shal | be permanently and clearly marked identifying the circuit or device supplied. Circuit grade. - It.,iquid;ig:f f,e:ime ,ge.m, ?ondui‘l', may
IV. Cireult Breaker Panelboard. Panelboards shall be UL Listed. Panelboards shall have copper busses, a minimum of 6 one-pole spaces or as eﬁch:ur: Z:ememz;.r:z gge:Z 1030 degrees
required in the electrical service data, and when required will be rated for service equipment. Enclosure shal|l meet or exceed UL type 3R Photocel | mounted — +o each other. Size shall be same as
classification. Panelboards shall have a threaded hub conduit entry for conduit entering the top of the enclosure. Circuit breakers shall inside enclosure Encl ' @ L @ service entrance conduit.
be bolt-in type only. / nclosure wa I/ - LFMC shall not exceed 3 f+. and shall
V.  Circuit Breaker Load Center. Load centers shall be UL Listed. N R — be securely supported within one ft. of
Load centers for type T services may have copper or aluminum busses, all other load centers will be copper bus only. Load center will have Bracket 6 ‘!’0 10 each end. No strap required for
a minimum of 4 one-pole spaces, and shall be rated for service equipment. Enclosure shall meet UL type 3R classification. Load centers ++ached typical LFMC shorter then 12"
shal| have a threaded hub conduit entry for conduit entering the top of the enclosure. Circuit breakers shall be plug-in type only. Load arrtac ? L Bushing c le + - Each end of LFMC must have a grounding
centers for type T services shall accomodate a maximum of 6 one-pole breakers. to equipment or Bell oupie To bushing or be terminated with a
VI. Separate or Auxiliary Enclosure. Separate enclosures for HOA, photocell and lighting contactors for types D & T Services shall be a mounting panel C'rCU',"' grounding fitting
UL Listed assembly with outer door. Interior shall have dead front +rim. HOA switch operator shall extend through the dead front trim. one each side 1 ™ Conduit - A neutral conductor must be installed
Photocel | shall be mounted inside the enclosure as described in paragraph XIII when required by descriptive code. Separate enclosures shall of enclosure L. } / within the LFMC.
meet the construction requirements of paragraph VIII. E, except that separate enclosure shall not have external operating handle, need not Two viewing - Bend in liquidtight flexible metal
have a data pocket and door may latch at only one point. All equipment may be located in one enclosure instead of two, when approved by the windows, one on . conduit shal | not exceed 180 degrees.
Engineer. Three prong each side of } - A pull test is required on all
VII. Where a Type D or T service is provided, laminated "as built" drawings are required as shown on ED(5) VIII E; shall be delivered before recept. on +he enclosure 6" 'E e — instal led conductors, at least six
completion of the work, to the Engineer in |ieu of placement within these smaller enclosures. Conduit may not enter the back wall of a each side of +yp. o inches of free oonduézfor movement shal |
service enclosure penetrating the equipment mounting panel. Provide grounding bushings on all metal conduits, terminate bonding jumper to enclosure % be demonstrated +o the satisfaction of
grounding bus. Grounding bushing is not required when the end of the metal conduit is fitted with a conduit sealing hub or threaded boss 8 the Engineer.
such as a meter base. \ S
w SERVICE SUPPORT TYPE TP (O)
EXPLANATION OF ELECTRICAL SERVICE DESCRIPTIVE CODE ENCLOSURE MOUNTED PHOTOCELL (timber pole, overhead service, typical arrangement)
ELEC SERV TY X (XXX/XXX) XXX (XX) XX (X) XX (X)  Example: ELEC SERV TY A(240/480)100(NS)SS(E)GC(0) For photocel| specifications see ED(5),XIII. Upper end of ground rod to be
-1 T T T T T 2" to 4" below finished grade
Schematic Type
Color code 6" length of color code TIMBER POLE NOTES
i —————— P .
Service Voltage (V. / V) n?u*l'rul .oonduc*l'ors insulation 6" length of 1. Conduit and electrical conductors attached to the electrical service
. . wr!'h white tape where conductor 120|240 L1 or L2 pole and underground within 12 inches of service pole shall not be
Disconnect Amp Rating exits the weatherhead. , paid for directly but shall be subsidiary to the service pole.
(000 indicates main lug only) > < conductors i i ;
g y P IS M . 2. Pole top mounted photocell, install on north side of pole or in
A insulation SCHEMATIC LEGEND service enclosure as required. See Electrical Service Data.
SS= Safety switch ahead of meter Do not bond / (LN IR with red tape 3. Attach meter and service equipment with stainless steel or galvanized
NS= No switch ahead of meter Neutral bus to Neutral \ whgre conductor 1 - omitted channel (Unistrut, Kindorf, or equal). Gain pole as required to provide
and/or no meter required auxiliary J@ exits the 2 - Meter (when required) flat surfaces for each strut. P<"J|n+ ends of galvanized ?hannel with
— | enclosure o weatherhead. - A zinc rich paint. Gain depth 5/8 _max. Gain height 1 7/8" max. STruf
— 3 Sel"wc? Assembly Enclosure to be 1" max. deep, and 1 5/8" wide max. Secure each strut section to
Enclosure Type 4 - Main Disconnect Breaker (Not Used) timber pole with two galvanized or SS lag bolts, 1/4" diameter min. by
GS= Galvanized steel (see ED(5)VIII,D) —_—— - 5 - Omit 1 1/2" length min. Place flat cut galvanized or SS washer on each lag
SS= Stainless steel | — 6 - Circuit Breaker, 15 Amp typical bol+. Gain pole in a neat and workman|ike manner.
AL= Aluminum @ ‘6— for control circuit wiring 4. Embedment depth shall be as required in Item 627 Treated Timber Poles.
— 7 - Auxiliary Enclosure 5. Poles trimmed for excess length shall be trimmed from the top end only.
Photocel | Mounting Location ‘ | 8 - Control Station ("H-0-A" Switch)
T= Top of pole ‘ | 9 - Photo Electric Control (enclosure-
E= Inside service/separate enclosure \ mounted shown)
Lo puminaire mounted = 11 - Pounr Distrbution Terminal Blocks (Mot Used)
N= None — J— - Power Distribution Termina ocks (Not Use g
JE— | |_ i ' 12 - Neutral Bus required when 120 v. lights l Texas Depan‘mem‘ of Transporfaﬂon
Service Support Type ‘ are controlled by |ighting contactor Traffic Operations Division
- ‘e corerete 1 9 ! = . 13 - Branch Circuit Breaker
GC= Granite conorete G N G N (See Electrical Service Data)
0C= Other concrete -~ P
TP= Timber pole ll G?&“ll :g:&gﬁ;xma%mmwﬁmmmw) ELECTRICAL DETAILS-
SP= Steel pole . . . -
SF= Steel frame Typical Typical Typical 16 - Ground Bus SERVICE SCHEMATICS AND
0T= Pole by others or paid 240 VoIt 120 VoIt = 120 / 240 Volt
for separatel Luminaire Branch Circuit Branch Circuit . SUPPORT—TYPE TP (OVERHEAD)
" Sep Y Branch Circuit ——  Power Wiring
$§= EXli*rl]ng DO|$ be blaced — — — —  control Wiring
= Switch gear fo be place —N— Neutral Conductor (when required-to
on traffic signal pole SCHEMATIC TYPE T serve 120 v. loads only) ED (4) -03
RT= Rectangular structural 120/240 VOLTS - THREE WIRE —G— Equipment grounding conductor-always required
tubin i e : w :
pg= Pedesgal Service (see ED(S)VIII,G) Instal | photocell and Iighting ©T><DOT April 1998 I TXDOT, ‘CK TXDOT ‘ TXDOT ‘cx TXDOT
] contactor when shown on Electrical 12-00 REVISIONS R s HIoHLY
0= Overhead service Service Data. 3-03
U= Underground service oISt CounTY S“Eig““'
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No warranty of any

TxDOT assumes no responsibility for the conver-

s governed by the "Texas Engineering Practice Act".

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

The use of this standard
kind

DISCLAIMER:

DATE:
FILE

Color code ViV é\

SERVICE ENCLOSURE NOTES 6" length of
neutral 1 1" = @
VIII.Service Assembly Enclosures. All service assemblies and enclosures shall be UL Listed for the intended purpose. conductors’ ‘ i
A. Shop built or shop assembled service assemblies (all types except Type T and Type D without |ighting contactor or enclosure mounted photo insulation ‘ H X exits the weatherhead. neutral , L1 or L2 ,
oell) and all auxilliary equipment enclosures mounted with service equipment and paid for as part of Item 628, "Eleotrical Services", ith white + conductors B conductors
shal | be built or assembled by a UL Listed Industrial Control Panel shop and shall have a unique serial numbered UL Label with the words wi wnite Tape L I R J insulation - - insulation
"LISTED ENCLOSED INDUSTRIAL CONTROL PANEL". The same or an additional label shall have the name, location, and phone number of the shop, Wh?"e conductor with white tape /] M m \@ with red tape
the UL file number of the shop, the shop order or drawing number, date of manufacture or assembly, and the |ine voltage. The service exits the Two Photocel| viewing windows where conductor / | where conductor
assembly enclosure shall also be labeled "SUITABLE ONLY FOR USE AS SERVICE EQUIPMENT". weatherhead. -~ not shown but required when exits the | >—E| | exits the
m®
\
/

Color code 6" length of
L1 or L2 conductors’ insulation Color code Color code
with red tape where conductor 6" length of \ 120|240 ~— 6" length of

B. Conduit entries into the top of enclosures shall have threaded hub. Conduit entries through the equipment mounting back plate will not M photocel| is listed as enclosure weatherhead. \ niln weatherhead.

be allowed. / . N
C. All service enclosure front doors shall be permanently |abeled "DANGER HIGH VOLTAGE". Label shall be a self sticking type, intended for | >—D mounted. Windows not required
outdoor installation. Lettering style, layout and colors of red, black and white shall be as required by OSHA. Label letters shall be 1 \ oo when photocell is listed as pole
+o 1 1/2 inches high or as high as the enclosure door width will permit+ for smaller services. Separate or auxiliary |ighting enclosures / top mounted. ’7 ******* — e i —‘
need not be OSHA l|abeled when mounted in the same viewing plane as the service enclosure front door. Where only one type of load is ~ —
served by the service, the service door shall be marked using duo-colored plastic labels or self adhesive vinyl| weather resistant labels, o -4 1 - __
minimum of 1 inch high; applied in a neat and workmanl!ike manner. On the Iabel will be the service number shown on the plans as well as ’7
identifying the load served specifically (i.e. |lighting, landscaping, signals, traffic management or other wording as directed by the .
Engineer). Safety switches need not be OSHA labeled unless specifically required by the serving utility.
D. Type GS enclosures will only be allowed for service Types D and T without an enclosure mounted photocel| and/or |ighting contactor and ‘
the Type C panelboard. This spec will allow an "off the shelf" product meeting these specifications to be used. Type GS enclosures shall ,
be made from pre-galvanized steel sheeting, hot dipped galvanized steel, or powder coat painted steel unless shown differently on the
plans. Steel enclosures shall be painted inside and outside; galvanized enclosures may be painted. Unless otherwise approved by the ‘
Engineer, painted enclosures shall be gray, beige, white or |ight green. Panelboard/loadcenter enclosures shall meet UL type 3R require- ,
ments, shall have a dead front trim, and an outer padlockable door preventing unauthorized persons from operating contained equipment.
Galvanized steel is no longer allowed for Types A,C,or custom-built D or T enclosures. If GS is shown in the descriptive code for any of ‘ _______ Two Photocel |
I
I
I

®6

( N

these, an AL shall be provided. viewing windows

E. Type AL enclosures for service Types A and C shall meet UL type 3R requirements and shall also meet additional requirements of this
paragraph. The enclosure shall have both a main disconnect remote operator handle and a door latch handle. Die-cast handles are not
acceptable. The main disconnect remote operator shall be flange-mounted, shall interlock the door when in the "on" position, and shall be
padlookable in both the "on" or "off" positions. Door latch shall latoh at two or more points, operate by a handle separate from dis-
connect switch and be capable of being locked. Door closure clamps will not be allowed. Lock must be keyed to Master #2195. All the
enclosures shall have either a continuous stainless steel piano hinge with stainless steel pin or enclosures less than 30 inches may have
two heavy duty hinges, those over 30 inches must have three. Heavy duty two and three point hinges shall have a 0.185 inch minimum
diameter electro-zinc plated steel pin or a stainless steel pin. Two point hinged doors shall be rated for 56 Ibs of loading. Three point
hinged doors shall be rated for 70 Ibs of loading. The door shall have an attached data pocket constructed of either thermoplastic or — ¢ -ttt rl— |t2--- - - — - —_— when photocel |
metal. Pocket shall be 12" x 12", unless that size will not fit in enclosure. The pocket shall then be as large as possible, as approved . .
by the Engineer, and mechanically attached with stainless steel nuts and bolts, or stainless steel or aluminum rivets. Enclosure shall is listed as
include an equipment mounting panel installed inside the enclosure on collar studs or tapped bosses, and constructed of a minimum 12 Ground Typical Branch pole top mounted.
guage galvanized steel. Equipment mounting panels shall not be painted. Enclosure shall have factory installed external mounting feet. Rod Circuits
Enclosure door shall be capable of opening at least 130 degrees, with arm or other approved means to hold the door open. Only the
enclosure exterior will be primed and painted. Paint color shall be beige or gray and shall be powder coat paint as shown below. SCHEMATIC TYPE A
Condensation drainage shall be provided in the bottom of the enclosure before leaving the factory. The Contractor shall prepare and
submit a schematic drawing unique to an individual service. The approved drawing shall be laminated and placed in the document pocket of THREE WIRE
the service at the time of shipment to the Job site. All applicable wiring diagrams and plan sheet layouts for all equipment and branch Maximum feeder circuit size (High Mast Poles):
breaker circuits supplied by that service shall also be Iaminated and placed in the document pocket prior to shipping. Type AL enclosures 100 amps for two pole 480V, 125 amps for one
for Type D and T services with enclosure mounted photocel | and/or |ighting contactor shall have the loadcenter interior mounted in an or two pole 120V or 240V. Maximum branch
enclosure with properly adapted dead front trim. Types D and T shall not have a loadcenter exterior "can" mounted inside another enclosure circuit size: 50 amps. -+ --— - —
meeting these specifications. (Do not put one enclosure inside another enclosure). Types D and T with enclosure mounted photocel| and/or G - GN
| ighting contactor shall meet the additional requirements of this paragraph except that remote-operating handle will not be provided. l l Gl’"qoudnd

F. Type SS enclosures for Type A and C shall meet all the requirements above for their respective type AL. Type SS enclosures for D and T — " l Of l l
shal | meet all the requirements above for their respective type AL. Stainless Steel shall not be painted. g?l?r C$ge £ V1 V2 D E?Ior Egde 6d I:ngﬂ) 9f lati Ty;)ical T;/'pioql T;/pi'ool

G. PS enclosure shall be as detailed and specified on ED(8). Galvanized steel will not be allowed for any pedestal service. If GS is shown in eng o —-— - 4+ - . or conductors® Insularion
the desoriptive code an AL will be provided. neutral . Y @ with red tape where conductor 120 Volt 240. VO.I* 120 / 240 Volt

IX. Powder Coat Paint. Powder coating shall be either a polyester thermosetting resin, a zinc rich primer with a TGIC (+riglycidy! isocyanurate) conductors’ exits the weatherhead. Branch Circuit Luminaire Branch Circuit
powder overcoating, or a zinc-rich epoxy powder, applied by either electrostatic spray or fluidized bed immersion, high temperature oven insulation L Branch Circuit
cured, high density, low gloss, 4 mil thick (minimum), coating. Adhesion shall meet the 5A or 5B classifications of ASTM D3359. Finish shall with white tape

X nbnelunri)lfom . :ppnena';angT oo friedOflscra;OTTsB irouit breaks ified in the Eleotrical Service Data, shall be tw th [ vhere conductor a h Two Photocel! viewing windows SCHEMATIC TYPE D

. ain Disconnect. Main disconnect devioe sha e a cirou reaker, as specified in the Electrical Service Data, sha e two or three pole, : H
and rated for the voltage and amperage specified. Circuit breaker shall be an UL Listed thermal-magnetic circuit breaker controlled by exits the / o o \@ ng'l'*shovlll? l')gfll.’eguclll’ecs:l WheT s 120/240 VOLTS - THREE WIRE
flange-mounted remote operator in the service assembly enclosure when required. Circuit breakers shall have a minimum interrupting rating of weatherhead. \ photoce I 1sTed a en? osure

| mounted. Windows not required i i

10,000 Amps. When the utility company provides a transformer larger than 50 KVA, Contractor shall verify that the available fault ourrent is $ not req Install photocell and lighting
less than the circuit breaker amps interrupting capacity (AIC) rating and shall provide documentation from the Utility to the Engineer. ] L—-l/ when photocel| is |isted as pole contactor when shown on Electrical
Documentation shal | be submitted at the same time as other electrical submittals. Circult breaker shall be UL Listed to UL489. No backfed N _ top mounted. Service Data. See Type D service
breakers will be allowed for use as a main disconnect. - —1- — @ notes.

XI. Control Circuit. Control circuit protection shall be 15 amp circuit breaker. f

XII. Control Station ("H-O-A" Switch). Control station shall be a maintained-contact, three position selector switch in an UL type enclosure.
Switch shal | be rated 600 volts and shall be fitted with "Hand-Off-Auto” legend.

XIII.Photo Electric Control. Photo electric control shall consist of a photocell, internal lightning arrester, and relay or bimetallic switch
mounted inside a weatherproof enclosure with standard 3-prong twist lock photocell plug and receptacle.The enclosure shall be made of
poly-acrylic with clear acrylic window. Enclosure chassis shall be molded thermosetting plastic. The photocell shall have a polyethylene
gasket, and shall have a hermetical ly sealed cadmium sulfide cell. The arrester shall have an enclosed type expulsion arrester rated 2.0 kV
sparkover with 5,000 amps fol low-through. Relay or switch shall be time delay type with normal ly closed contacts. Photo electric control
shal | be rated a minimum of 1800 VA, voltage as required. Enclosure mounted photocells shall be the same as above except that the photocel |
shal | be mounted inside the enclosure. The enclosure shall have two acrylic paned windows, or other material approved by the Engineer, one
on each side of the enclosure. Each window shall be rectangular approximately one inch by two inches, round 2 inch diameter, or as otherwise
approved by the Engineer. Bracket and photocel|’s receptacle will be mounted inside enclosure next to each window. Except for window side,
2" of clearance is required on all sides of photocell for ease of replacement. The photocell’s receptacle is held in place by two mounting

Bonding

not shown but jumper

required when
photocell is
_____ listed as

I
|
I
|
I
|
I
|
I
|
|
enclosure !
(-- mounted. Windows ‘
I
|
I
|
I
|
I
|

not required

- \‘ TYPE D SERVICE NOTES

'
|

I | | ‘ Photocel | and 1ighting contactor shall be located either in the
I same UL type 3R enclosure with load center or, if approved by

[

Engineer, in separate enclosure. There shall be a window on each

®

I

‘ side of enclosure to al low operation of photocell. Both photocel |
! contactor and breaker area shall have dead front trim. Enclosure,
I

except for RT and PS supports, shall not exceed 36 inches in
height or 16 inches in width unless approved by the Engineer.

screws on bracket and located next to each window of the enclosure. The 3-prong twist lock photocell shall be mounted in a position to ! Ty D load center with lighting controls or TY D separate lighting
receive |light from the window closest to the photocel|.The photocel| shall be mounted in a position to receive |ight from one window. Top of L J control enclosure shall have power distribution blocks for a
pole mounted photocells shall be mounted as shown on ED(4). The Contractor shall be responsible for proper operation of the photo-electric -1 -f1tT- 1T - — " — - — - — - minimum of 4, #8 conductors per phase.
control. The Contractor shall move and/or adjust or shield the photocell from stray or ambient nighttime |ight or shall make any other
adjustments required for proper operation. The photocel |l shall face North when practicable. Unless otherwise shown on the plans, the photo- Do not — M- F F - — - |
cell shall turn on the illumination system at 1.0 +(-) 0.5 footcandle and turn off the illumination system at two footcandles higher than bond . PN @
turn on. A ' PN & '
XIV. Lighting Contactor. Lighting contactor shall be a UL Listed NEMA rated |ighting contactor, two-pole or multipole as required, electrically this bus Pire < ;
held type designed to control high pressure sodium |ighting loads, with silver alloy double break contacts rated at 240 volts, 480 volts or to the ! o “ ! TeXGS Deparfmenf Of TmnSPOffaﬂon
600 volts as required. Lighting contactor shall not be the DIN rail mounted type. enclosure :j: <> l Traffic Operations Division
XV. Power Distribution Terminal Blocks. Power distribution terminal blocks shall be rated for 600 volts and shall be used for Iine side ‘ J i ‘
connections to branch circuit+ breakers where more than one circuit breaker is required. Lugs on blocks shall be properly sized for . @ .
conductors being used. Only one conductor shall be placed under each lug. F> e e ¢l [p & o
XVI. Neutral/Ground Bus. Neutral/ground bus shall be a factory made bus permanent|y bonded to the enclosure with properly sized lugs for L ﬂ[ ‘ EL ECTR I CAL DETA I l_ S
grounding and neutral conductors. - 0 T -
L NG SERVICE ENCLOSURE
SCHEMATIC LEGEND G A
1 - Safety Switch (when required) 12 - Neutral/Ground Bus round & NOTES
- - Typical Branch
2 - Meter (when required) 13 - Branch Circuit Breaker (See Electrical Service Data) Rod C>;lp’cui+
3 - Service Assembly Enclosure 14 - Circuit Breaker Panelboard (See Electrical Service Data)
4 - Main Disconnect Breaker (See Electrical Service Data) (If Type C is shown as AL or SS on descriptive code, this is the service
5 - Omit assembly enclosure only. Panelboard enclosure is GS unless otherwise noted. SCHEMATIC TYPE C ED (5) -03
6 - Circuit Breaker, 15Amp 15 - Load Center THREE WIRE
7 - Auxiliary Enclosure -
8 - Control Station ("H-O-A" Switch) — Power Wiring Maximum feeder circuit size (High Mast Poles): ©TXDOT April 1998 On: TXDOT ‘CK: TXDOT |n®: TXDOT ‘CK: TXDOT
9 - Photo Electric Control (enclosure-mounted shown) — — — — Control Wiring 100 amps for two pole 480V, 125 amps for one 12-00 REVISIONS CunT |szcT Jus HIGHMAY
10 - Lighting Contactor ——N—— Neutral Conductor (when required) serve 120 v. loads only) or two pole 120V or 240V. Maximum branch 3-03
11 - Power Distribution Terminal Blocks —— G—— Equipment grounding conductor-always required circuit size: 50 amps. oisT CounTy T E—
14
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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:

piteh (typ.)

2" t0 6"
Yy 25" (+yp.) 4" (typ.) Provide grounding bushings on all metal conduits, NOTES
radius J Color code 6" of terminate bonding jumpers(min. #6 AWG. Copper) to
—l— -t grounded neutral ?i;JE . groun?'ng DU?- Gfound'ng bushing ”?* requ!red when 1. Support Type SP and SF: Fabricated from 4" x 4" x 3/16 " square structural tubing, ASTM A500 Grade A or G
NOTE: [___ fi] conductors insulation N 8 conduit end is fitted with a conduit sealing hub or equal. Base plate shall be 3/4 " plate, ASTM A36 or equal. All equipment and conduit shall be mounted
11 roush L = with white Lo - ! - or a threaded type of boss such as a meter hub. on galvanized channel strut, 1 1/2 " x 1 5/8 " x 12 guage galvanized steel channel (Unistrut, Kindorf,
roug | | | > p . x B-line or equal) clamped with channel hardware, bolted or welded to vertical member as approved by the
edges shal | | | = where conductor exits RMC —f = Engineer.
be ground || || . the weatherhead. + 2. Paint field cut ends of all channels with zinc-rich paint.
smooth Color code 6" of - 3. All Steel Poles (SP and SF) shall be hot-dip galvanized after fabrication. Poles for overhead service shal
orain hole EI‘J__ 2 L1 or Lc-jZdHo*-d + g be fitted with eyebolt or similar fitting, as approved by the utility company, for attachment of sevice drop
. ungrounded conductors 2 to the pole
for galv. - "t V! + insulation with red P 4, All conduit and conductors attached to the electrical service and within 12 inches of the electrical
2 - places 0 - ,7£441 tape where conductor 'g Channel bracket or other service will not be paid for directly, but shall be subsidiary to the electrical service. All conduit and
(typ.) | 44447r o 3 exits the weatherhead. &  arrangement approved by Stand off +ype conduit support conductors from the utility company pole to the point 12 inches from the electrical service, including
" ) M . s N . . .
o A o 5o Yo ?ggd:?:or Tgfem$ing+h, 2 the Engineer. (Kindorf, hardware shown. Provide when gg:d:;;qg2$e7§nduc+ors required for the utility pole riser when furnished by the Contractor, will be paid
d 6 " ’ 9 Unistrut, B-line or equal.) required by the utility. 5. All mounting hardware and installation details of services shall be in accordance with utility company
H specifications.
TSHE_fZE_JEEE:E H 6. Anchor bolts for underground service supports shall be 3/4" x 18" x 4" (dia. x length x hook length). Anchor
TYPE SF & SP Y bolts for overhead services shall be 3/4" x 56" x 4". Anchor bolts shall be provided with leveling nuts.
Ground Rod RMC unless 7. Conduit for grounding electrode conductor (ground rod wire) shall be 1/2" PVC. All other conduit on
Safety switch %" x 8, otherwise electrical services shall be rigid metal conduit. Service entrance conduit size shall be as shown elsewhere.
Y " e (when required) Service Encl 2o upper end to called for by Conduit for branch circuit entry to enclosure shall be the same size as that shown on the layout sheets for
P ‘/G--———V— e, Service tnclosure -2 be 2 to 4" the utility. branch circuit conduit. Rigid metal conduit shall extend to the rigid metal elbow and then be coupled to the
" 3 F Pt type conduit shown on the layout for that particular branch circuit. RMC shall have grounding bushings in
A Yo < e below finish
¥ I Ground Rod ~ . enclosures.
%" x 8, L 6" to grade 8 8. If pole is painted, each separate painted piece shall have a bonding jumper attached to a tapped hole.
Al upper end to . | 10" - 9. Sheet metal screws are not allowed for bonding. Provide 1/4-20 machine screws. Remove all non-conductive
be 2 to 4" 2 *r material at contact points. Terminate bonding jumper using |isted device. Bonding jumper min. #6 AWG Copper.
BOTTOM OF POLE ~ below finish S — = Conduit support Make up all threaded bonding connections wrench tight.
W e 3 e grade T o 5 spacing, 3' from 10.Conduits entering enclosure from underground shall be sealed at both ends. Silicone sealant will not be
2 " 18" the ends, max al lowed,
< max. M . . . R
= , 68" to cl np ] and 5° in between A 11.6round rod clamp to be UL listed for direct burial.
2 . 10" ass + Qii unless otherwise 12.Service entrance conductors shall exit separately bushed non-metallic openings in weatherhead
2 U concrete i called for by 13.Free conductor at weatherhead to be 12 in. min., 18 in. max., or as required by utility. Color code
v =t &f RMC Bushing the utility grounded-neutral conductor with white tape covering 6 in. of conductor. Color code L1 or L2 Hot un-grounded
0 or Bell : conductor with red tape covering 6 in. of conductor. Service drop and service entrance conductors must not
" v H N H z
18" | t y J1e 18 \ PV contact metal pole in such a manner as to result in abrasion of insulated conductors.
—- 14, Conduit support spacing to be max. 3 ft+. from ends, and max. 5 ft. in between.
Eii 12" dia. x 60" depth 15.Shop drawings are not required for service support structure unless specifical ly stated elsewhere or as
. B e directed by the Engineer.
RMC Bushing foundation 16.Service enclosure to be labeled as specified on ED(5) VIII C.
RMC to pyc Or Bell 4-#4 reinforcing bars UNDERGROUND RISER 17.Liquidtight flexible metal conduit (LFMC) may be used between the meter and service enclosure when they are
utility and #2 spiral (typ.) AT UTILITY POLE mounted 90 to 180 degrees to each other. LFMC shall be the same size as service entrance conduit. LFMC shall
SERVICE SUPPORT N not exceed 3 ft. and shall be securely supported within one foot of each end. LFMC shorter then 12" need not
12" dia. x 36" depth (for underground service) Top of be strapped. Each end of LFMC must have a grounding bushing or be terminated with a grounding fitting. A
TYPE SP (U) foundation SERVICE SUPPORT weatherhead neutral conductor must be installed within the LFMC. Bend in LFMC shall not exceed 180 degrees.
UNDERGROUND SERVICE 4-#4 reinforcing bars TYPE SP (0O) to be 2" to 6", A pull test is required on all installed conductors, at least six inches of free conductor movement shall be
- PP ————— " i demonstrated to the satisfaction of the Engineer.
WITH SAFETY SWITCH and #2 spiral (typ.) OVERHEAD SERVICE el gelzzl/p:‘ﬁgl‘rop o .
WITH SAFETY SWITCH I of pole.
I 56" X 8' copper clad ground rod,
mil #6 bare ground wire in 4" PVC.
‘ Varies | Varies ’//ﬁAVGround rod shall not be under
I ] N . Point of attachment of concrete pad.
umber of o - H
] T mounting channels As required service drop to be below — ‘—h ARn =
o« ] o as required ' [ — — - by utility co. 4 weatherhead ( L ) vy ] )
1|/ NUEa — — min. 20’ g =) O oo (1.
SAFETY - max. 25’ ~—7 N—"
SWITCHT | = above grade 2" expansion |
120 METER Threaded METER DANGER | » joint material 3 g
— — reade | | HIGH |—
above ° ° ] — -
—4/ * .
grade 11 boss VOLTAGE RMC size as / 5" thick concrete pad
max. i * shown elsewhere Meter, Switch (class A concrete and ™~ |
e —— L1 or enclosure, 6" X 6" #6 wire mesh)
| DANGER | 60" as required
Yy PVC — HIGH o above —1®
2 VOLTAGE grade W
with #6 W Conduit support spacing Dimension varies, install only as wide
ground wire (typ.) Eq_’ ’ . R
Color code 6" of 3’ from the ends, max. as required to accomodate equipment
— b grounded neutral and 5’ in between unless
¥ — - Rue for branch conductors insulation  \ T g ogt ed for by SERVICE SUPPORT TY SF (0) & SF (U)
B | ground (typ) SERVICE SUPPORT TYPE SF (U) with white tape :
20 where conductor exits TOP VIEW
min. 15" lzu UNDERGROUND SERVICE the weatherhead. | 7 g
& WITHOUT SAFETY SWITCH Color code 6" of z 1" TR
| L1 or L-2 Hot- /_\ g
T wrw ungrounded conductors | ‘ Texas Department of Transportation
. insulation with red P . l Traffic Operations Division
= =, 12" dia. x 48" tape where conductor _Th" dia.
1 foundation exits the weatherhead. 5" __|—H" bolt circle
4-#4 reinforcing bars COTdU?‘I‘OI’ fl’?e length, 12" dia. X 60" gn ELECTR I CAL DETA I LS_
Install bell ;",?U:defwd and #2 spiral at 6" 12" min., 18" max. foundation = ° SERVICE SUPPORT
or bushing 8 ’ pitch (typ.) 4-#4 reinforcing bars
do not install N
on botn ends in siab ond #2 epiral at 6" T TYPES SF & SP
2

BASE PLATE DETAIL

SERVICE SUPPORT TYPE SF_(U) SERVICE SUPPORT TYPE SF (O) TYPE SF & SP ED(6)-03
UNDERGROUND SERVICE
OVERHEAD SERVICE e : oz :
WITH SAFETY SWITCH 5/03 Revision 4_9C?T><DOTREVJIGS:L;SSr'y 1992 CU“TTXDZTECT ‘CK T:tjzw ‘ TXDOT HIG‘HC.‘:JTXDOT
(Typical Arrangement) Revised 12-00
notes. 3-03 nIST CUUNTY SHEZT L.
5-03 15
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No warranty of any

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

Color code 6" length of
L1 or L2 conductors’
insulation with red tape
where conductor exits the
weatherhead.

Color code 6"

length of

neutral conductors’
insulation

with white tape
where conductor
exits the /
weatherhead. \

Top of

weatherhead
to be 2 to
6", 4" typ. o
below the

top of pole.
NOTES: P P 1M

120/240 VOLT
3 WIRE SERVICE

\

CONDUCTORS TO ILSN
SIGNAL HEADS SIGNS
(120V)

LUMINAIRES ON
SIGNAL POLES
(240V)

TRAFFIC SIGNAL POLE

FANRVAVAWARVAVAN

LINE
METER

1. Luminaire conductors shall not be looped through

control ler cabinet.

Electrical system to include an equipment grounding T

conductor noted here as "G". All exposed metal parts

are to be bonded to grounding conductor.

Photocel |, when required, shall be mounted at top of

pole or in enclosure as shown on ED(4) and ED(5) and ‘

as required by descriptive code. SERVICE ‘

4. Roadway lighting fixtures, when required, shall be in ENTRANCE | [ |
accordance with the material and construction methods ‘

I

TYPE T

\
AUXILIARY ENCLOSURE -1 LOAD CENTER

~

CONTROLLER

w

POWER BUS

NEUTRAL BUS

of the Item, "Roadway Illumination Assemblies" except 1
for the test period for proper operation of the
luminaires. Installed roadway |ighting luminaires and =
internally lighted street name signs shall be tested r
for proper operation as a part of the associated
traffic signal system.

Internal ly lighted street name signs (ILSN), when
required, shall be in accordance with the Item
"Internal ly Lighted Street Name Signs". Because of 7 I
the electrical isolation of ILSN hinges, a #12 green - . /
grounding conductor shall be run to the ILSN fixture. N7
6. Install ground rod at alternate location when directed | SEPARATE CONDUITS

CONDUCTORS

CONDUIT \x

CIRCUIT ‘ -

BREAKER -
MULTICONDUCTOR TRAFFIC

SIGNAL CABLE FROM /

‘ CONTROLLER )

I
|
I
1 SIGNAL
|
|

(S

by the Engineer. Maintain a minimum of 8 ft in contact
with the earth.

7. Liquidtight flexible metal conduit (LFMC), may be used
when meter and service enclosure are mounted 90 to 180

(SEE NOTE 1)

t
ZzZ0

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

kind is made by TxDOT for any purpose whatsoever.

sion of this standard to other formats or for

DISCLAIMER:

DATE:
FILE

degrees to each other. LFMC shall be same size as
service entrance conduit. LFMC shall not exceed 3 ft.
and shall be securely supported within one foot of each
end. No strap required for a LFMC shorter than 12". Each
end of LFMC must have a grounding bushing or be
terminated with a grounding fitting. A neutral conductor
must be installed within the LFMC. Bend in liquidtight
flexible metal conduit shall not exceed 180 degrees.

8. Minimum embedment depth as per Item 627 Treated Timber
Poles.

9. Pole to be set plumb.

10. Back fill thoroughly tamped in 6 in. lifts. Place

6 inches additional backfill above grade around pole

base to allow for settling, as per Item 627.

Excess pole length shall be trimmed from the top at a

slope to aid water run off.

Gain pole two places for each meter, service, separate

or auxiliary enclosure. See ED(4) for details.

13. All illumination and power conductors to be pull tested
and megged. Do not meg traffic signal cable.

14. Enclosures are to be locked, and ground box covers are

t0 be bolted before power is applied to the circuit.

Conduits entering top of enclosures to be fitted with

conduit sealing hub or threaded boss, such as meter hub.

0ff-set nipple, when required, shall not be zinc-die-

pressure cast. All metal conduits not connected to 18

conduit sealing hub, or threaded boss must have a Bushing 11

grounding bushing. Terminate bonding jumper to ground or Bell 1

bus. All conduits entering enclosures shall be sealed. T

Silicone shall not be allowed.

METER

T LOAD CENTER

GROUND BOX /

See layout sheets

I

|

|

I

I

I

|

|

I for signal pole type
‘ See TS-CF for \\\\\\\\
| 1] control ler

|

|

I

I

I

|

|

\ SINGLE CONDUIT

M

foundation

5’ USUAL details

(or as specified by local Utility Company)

¥\‘1 - #6 BARE GROUND WIRE
IN 2" PVC -

GROUND
BOX

CONDUIT (SEE LAYOUT SHEET
FOR DETAILS)

RM_CONDUIT ABOVE GROUND
PVC BELOW GROUND (OR OTHER CONDUIT AS SHOWN ON SIGNAL LAYOUT)
VINNA | L VN

inches

%u x 8:
~~__COPPER CLAD
6 to GROUND ROD-
T 2 to 4 in. below grade.

10 Tn. Clamp - UL Iisted for

8" typ. direct burial.
+ SIZE AND LOCATION, AND

A FOR THE LOCATION OF GROUND
> BOXES AND GROUND RODS.

Y
( &
SEPARATE CONDUIT FOR LUMINAILRES \
1" to telephone service

SEE LAYOUT SHEETS

BUTT-WRAP
FOR CONDUIT AND CONDUCTOR

GROUND

See sheet TS-FD 7

for Foundation Detail
when required

SIGNAL CONTROLLER SIGNAL POLE

ELECTRICAL SERVICE

(TYPE T TIMBER POLE SHOWN AS EXAMPLE, SEE
ELECTRICAL DETAILS, LAYOUT SHEETS, AND ELECTRICAL
SERVICE DATA SHEET FOR SERVICE REQUIRED

AND FOR DETAILS.)

g’ Texas Department of Transportation

Unless shown elsewhere in the plans, electrical service data for Types D and T shall be as fol lows.

l Traffic Operations Division
ELECTRICAL SERVICE DATA
ELECTRICAL SERVICE SERVICE SERVICE SAFETY MAIN TWO-POLE | PANELBD. / CIRCUIT BRANCH KVA -
DESCRIPTION (SEE ED(4)) CONDUIT | CONDUCTORS | SWITCH | DISCONNECT| cONTACTOR | LOADCENTER NO. CKT. BRK. | LOAD ELECTRICAL DETAILS
SIZE NO. /SIZE AMPS CKT. BRK. AMPS AMP RATING POLE/AMPS
(RMC) POLE/AMP *% % (MIN) TYPICAL TRAFFIC SIGNAL
TY D (120/240) 070 (NS) AL (E) %% (%) 14 3/#4 N/A 2P/70 30 100 T.S. 1P/50 7.1 SYSTEM DETA I LS
Lighting 2P/15
TY T (120/240) 000 (NS) GS (E) % (%) 1Y, 3/#4 N/A None 30 70 T.S. 1P/50 <T7.1 ED (7) _03
Lighting 2P/15
5/03 Revision ©TxDOT January 1992 Dh: TXDOT ‘CK: TXDOT ‘r\w: TXDOT ‘CK: TXDOT
*%% E|iminate photocell, contactor and seperate enclosure if lighting, or internally lighted signs are not required by plans 4-98 REVISIONS cunT |szcT Jus HIGHWAY
*% See descriptive code in estimate for service support type. Revised 12-00
* See descriptive code in estimate for overhead or underground service. notes. 53'83 nIST CUUNTY SHEZT hw.
- 16
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No warranty of any

TxDOT assumes no responsibility for the conver-
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.

sion of this standard to other formats or for

DISCLAIMER:

DATE:
FILE

16"

7( GENERAL NOTES

1. The pedestal service shall be UL type 3R, and shall be constructed of a minimum of
12 guage stainless steel or aluminum as required by descriptive code. Stainless steel
shall not be painted. For aluminum, the finish shall be an electrostatic applied poly-
urethane baked on powder, |ight green in color, or color as shown elsewhere and as
approved by the Engineer. The front of the interior dead front trim shall be permanent|y
labeled, "Danger High Voltage" with OSHA style label. The exterior of the pedestal service
door shall be permanently labeled with a placard as to its use (i.e. Roadway Lighting,

Traffic Signals, etc.). Placard shall be neat and professional in appearance. Lettering
shall be 1" minimum height.

2. Utility Access Door shall have stainless steel piano hinge and provisions for padlocking.

3. Pedestal door shall have stainless steel piano hinge and stainless steel latch with
provisions for padlocking.

4, Meter Access shall be hinged and capable of padlocking.

5. All mounting hardware and installation details of services shall be in accordance with
utility company specifications. The Contractor is responsible for contacting the local
utt ity company and obtaining their approval of pedestal details prior to making submittal

D to the Department and prior to constructing the electrical pedestal service. Any changes

. . required by the utility company shall be noted on the submittals.
F—— Equipment Moun:l'lng 6. Meter Socket shall be @ minimum of 100 amp rating and shall comply with the local utility
Studs (as required) requirements.

\@ 7. Photoelectric Control shall meet the requirements as shown on ED(5). Shield to control

48" 0

stray light is allowable.The Contractor shall be responsible for proper operation of the

photo-electric control. The Contractor shall move and/or adjust or shield the photocel |

from stray or ambient nighttime Iight or shall make any other adjustments required for
Equipmen+ Mounting proper operation. The photocell shall face North when practicable. Unless otherwise shown

—  Studs (as required) on the plans, the photocell shall turn on the illumination system at 1.0 +(-) 0.5 foot-

candle and turn off the illumination system at two footcandles higher than turn on.

- . . 8. The Control Station (H-0-A Switch) shall be as shown on ED(5) except that H-0-A Switch

Bell End Fittings operating handle shall protrude through hinged deadfront trim and NEMA 1 enclosure will
not be required.

9. Concrete for pedestal service foundation shall be class A or C and shall be in accordance
with Item 420, "CONCRETE STRUCTURES", except that concrete will not be paid for directly
but shal | be considered subsidiary to Item 628, "ELECTRICAL SERVICES".

10. Reinforcing steel shall be #4 rebar in accordance with Item 440, "REINFORCING STEEL".

11. Anchor bolts shall be A36M55 in accordance with Item 449, "ANCHOR BOLTS". Anchor bolts
shall bé/zinch x 12 inches x 4 inches (dia. x length x hook length).

12. All conduit and conductors attached to the pedestal service and within 12 inches of the
pedestal service will not be paid for directly, but shall be subsidiary to the pedestal
service. All service conduit and conductors from the utility company transformer to a
point 12 inches from the pedestal service shall be paid for separately. Service conduit
shall be the size and type as shown in the Electrical Service Data.

3
max.

1on | 14" Reinforcing Steel

18"

LOAD SIDE_CONDUIT

j LOAD SIDE CONDUIT T 13. Dimensions may vary to accomodate required equipment, utili+y company requirements, or
T T LOAD SIDE CONDUIT | | | | manufacturer’s standard equipment dimensions. The Contractor shall submit to the Engineer
- || LINE SIDE CONDUIT for approval, six (6) copies of brochures and/or drawings of the pedestal service to be
Copper-Clad Steel Ground Rod N 1 " : A . . A
57 "X 107 [\ supplied, including actual dimensions, and a paint color sample.
8 ”—1\ - 14. A separate enclosure as shown on ED(4) or ED(5) for photocell shall not be used for
i i . . Copper-Clad Steel Ground Rod destal vi Photocel | shall be instal led n h
Note: Ells in foundation are rigid metal, size called for on the plans. 5/ u , pedesta services. rhotooel! sha | be installed cs snown nere. e
Extensi duits f +hes s be PVC ided d £ igid /8 X 10 15. The pedestal door shall have a mechanically attached data pocket on the inside. Pocket
xrension C?n ul rom ese e, may be » Provided ends o 'f'g' shall be either metal or thermoplastic and shall measure at least 12 inches by 12 inches.
metal CondUI‘fS are monje than 2 in. below "’99 of COf:\Ci"e‘fe found?"’lon- The Contractor shall prepare and submit a schematic drawing unique to an individual
Where extension conduits are metal, grounding bushing must be installed service. The approved drawing shall be laminated and placed in the document pocket of the
and a bonding jumper properly terminated. service at the time of shipment to the job site. All applicable wiring diagrams and plan
S I DE V I EW sheet layouts for all equipment and branch breaker circuits supplied by that service shall

also be laminated and placed in the document pocket prior to shipping.
FRONT V I EW A 16. Ground rod clamp to be UL Iisted for direct burial. All non-conductive coating to be
removed from ground rod at clamp lacation. Ground rod wire to be #6 AWG solid copper.
Metal conduit ells to have grounding bushing and bonding jumpers correctly installed.

Ty C shown, Ty A similar except that Ty A shall have individual 17. All conduits entering enclosures from underground must be sealed. Silicone shall not be
i i i i al lowed.
cirouit breakers mounted on a equipment mounting panel. CB Handles 18. All conductors shall be megged and pul |l tested. Traffic signal cable not to be megged

shall protrude through hinged deadfront +rim. 6" after connection, as electronics will be damaged.
‘ ‘ 19. Top of concrete foundation to be finished in a neat and workman |ike manner. If leveling

min. washers are used, no more tharnl/sin. height shall be used at any one corner. Maximum
| dip or rise in foundation is not to exceed/zin per foot. When properly installed, top
Hex Nut of service enclosure shall read level front to back and side to side within/in.
Rocking or movement of the service enclosure shall be repaired by the contractor at no
6" 16" 6" N Lock Washer cost to the state.
min. min. Level ing Washers 20. Liquidtight flexible metal conduit shall not be allowed on PS type services.

————t 3
I o ° i |4
I 10" =
20" LINE I . | -
17 Y B LEGEND =t Texas Department of Transportation
I SIS I 1. METER SOCKET, (when required) l Traffic Operations Division
— . { KR, Fe oo
. .
_I_ 4 4. PHOTO ELECTRIC CONTROL WINDOW, (when required) ELECTRICAL DETAILS
— — — ‘ | 5. HINGED DEADFRONT TRIM
. 6. LOAD SIDE CONDUIT AREA ELECTRICAL SERVICE SUPPORT
. 7. LINE SIDE CONDUIT AREA
, 8. UTILITY ACCESS DOOR, with handle PEDESTAL SERVICE TYPE PS
| - 9. PEDESTAL DOOR

°

HINGED METER ACCESS

CONTROL STATION (H-0-A Switch) ED (8) -03

12. MAIN DISCONNECT

—

SECT I ON A - A A N C HOR BOL -I- 13. BRANCH CIRCUIT BREAKERS 5/03 Revision ©T><DOT April 1998 Dhi TXDOT ‘CK: TXDOT ‘ﬂw: TXDOT ‘CK: TXDOT

12-00 REVISIONS CUNT |SZCT Jus HIGHWAY
Revised g:gg
D E T A I l_ notes. nIST CUUNTY SHEZT L.
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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

1" PVC To Telephone Service CL

/

14" Minimum PVC To Electrical Service

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
'2"-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 Iaboratory 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.

96 i
\ - /
Ti | I
I | I
I ! I
I | I
I | I
I ! I
I | I
TOP VIEW i i |
(Slab & Base) ! | ! Control ler
:: ! :: Cab net Cabinet Ground Bus
I | I /
16" - 1" | /2= 13 NC Mounting l?’
Bolts (4 Typical) ~= - 44"
([GEgeeeeaeg] Grounding Conductor
Inserts . #8 AWG
108" . . (4 Typical)
25" + 1"
Frr .4 g AL | Grade
ERTRENEN -+ oﬂQQQ’J v
I T T Y I 3"
— 0 o o o o o o o
I T I B B I | 56.5" i a— )
T T I
[ T T R A I ~—— 14" Minimum PVC To Electrical Service
Pl o LU
[ 1" To Telephone Service \%Q?P:rgflr:?ns'reel Ground Rod
| O O T A B A |
[ I R N I I I | 3" Conduits
[ I: [ SIDE VIEW To Signal Poles
[ I O I [
| O A A B A |
D (Slab & Base)
I T I
/ I T I
I T T I
| T O A I B I |
Wire Mesh Qo QA A Ay G
(See Note 12)
Grade
v
3II
—_— 0 o o ° o o o o o o o o o o
3"

10. Bond a #8 AWG copper ground wire and an 8 ft ground rod bonded to the reinforcing mesh by a suitable
UL Listed clamp and terminated to the cabinet grounding bus for the purpose of providing a local ground
for the electrical grounding conductor. The electrical grounding conductor specified in Item 680-3.A.4
is required and must be terminated to the cabinet ground bus.

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 |l 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.

/& ustrr 18e
" (4% [ %"
~
40/2" 47" Min.
20/s"
N 2
le—— 28/," Min.———

CABINET BASE

g’ Texas Department of Transportation
l Traffic Operations Division

TRAFFIC SIGNAL
CONTROLLER CABINET
BASE AND PAD
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DISCLAIMER:

No warranty of any

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".

Top Template
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(g CE|Z
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Circular Steel
(Omit bottom template

1 V" Min

Bottom Template

Heavy Hex
Nut (Typ)

2 Flat Washers
per Anchor Bol+t

Q

~—Type 2

Thickness =
& d/4 (inch) min.

Bott Thread

ILSN

for FDN 24-A)
HOOKED ANCHOR

NUT ANCHOR

(TYPE 1)
ANCHOR BO

(TYPE 2)
LT ASSEMBLY

DATE:
FILE:

Orien+ anchor bolts orthogonal
with the f
ensure that two bolts are in
tension under dead load.

19'-6"¢

ixed arm direction to

6" Nominal

’

17

TYPICAL MAST ARM

Sway Cable

Anchor bolts to be
approximately oriented

jumper.

Mechanical
connectors shall be UL
Listed for concrete

Bolt+ Circle
Diameter

so that two bolts are in |
tension from the Span encasement.
Wire loads.
TOP _VIEW
Va" to Yo" of
bolt shank shall hel
TYPICAL STRAIN POLE _ bol+ shank < N
ASSEMBLY = concrete 8 >
=] =
Circular Steel 92
e I O Temp late o~
Fi (Temporary) g
Ixeq Arm 5+
| Len th Conduit (See Layout \ 2=l
Sheets for diameter. ELD
Orient as directed by \
( \ the Engineer. 1 or 2 LLTL.,
Luminaire required) = 1c S c
Arm (optional) ?BE [—Anchor £
. =T Bol+ o
5 Vertical Bars (See eniimn —Circular %2
— Design Table for size =T Steel e
L & number) . o Template &|2
o
2 = 52
+ c L
£ — 5 5|8
g Spiral, 3 flat turns 3 2
top & 1 flat turn A= 3o
: bottom. (See Design 38
£ © A —
3 Table for size & pitch) g"
)
" Drilled |5
Vertical bars may rest Shaft Dia
on bottom of drilled hole -
if material is firm enough ELEVATION

ASSEMBLY

to do so when
concrete is placed.

FOUNDATION DETAILS

I
2 FOUNDATION DESIGN TABLE NOTES:
" REINFORCING E ) ANCHOR BOLT DESIGN Anch bolt desi d | th FOUNDATION SUMMARY TABLE @
: Steel | LENeTi- 1 (9, (9, (8 1 oDk tan ocndetTon capas Ty avn cnder 5
- FON  [DRILLED - 2 A : : . DRILLED SHAFT LENGTH
g TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR | p.  [BOLT LOAD TYPICAL APPLICATION Foundation Design Loads. LOCATION N | FoN | NO. (FEET)
VERT SPIRAL blows/ft BOLT J. ANCHOR "VOMENT|SHEAR BLow

2 DIA & PTICH (ks1y| CIR [RUSHORTHMOM EA ® . . IDENTIFICATION TYPE| EA
o BARS o | 15 | 40 | DIA DIA K-ft | Kips o] lowab |o momenie Gnd shears o /ft 247A|30-A | 36-A| 36-B | 42-A
£ _ " _ " 3 n " Pedestal pole, pedestal mounted +he base of the structure. T100 10 | 36-A | 1 14
T 24-A 24 4- #5 [#2 at 12 5.7 5.3 4.5 Ya 36 (12 ¥, 1 10 1 control ler. ! o100 m o "
2 30-A 30" 8- #9 [#3 at 6" | 11.3 10.3 8.0 1" 55 17" 2 87 3 [Mast arm assembly. (see Selection Table) @ Foundations may be |isted separately ="
£ Mast arm assembly. (see Selection Table) O; ?rouggd oocgrgmg +8 S'T!.:.gr'+y L sl 4

36-A 36" 10- #9|#3 at 6"| 13.2 12.0 9.4 1 " 55 19" 2 3 5 / H B ¥ P o ocarion an ype. Quantities are 10 24-A | 1 4
§ Ya 131 30’ strain pole with or without luminaire. for the Contractor’s information only. P200
g Mast arm assembly. (see Selection Table) @ P300 10 | 24A] 1 4
<] 36-B 36" - vl 15.2 13.6 10. 4 2" 55 21" 2 7 Strain _pole taller than 30’ & strain Field Penetrometer readings at a depth T400 }
E 12- #9|#3 at 6 190 pole with mast arm of approximately 3 to 5 feet may be 200 is zii i 2 16
o 42-A 42" [ta-#o[#3 ot 6" 17.4 | 15.6 | 11.9 | 2" | 55 [ 23" | 2 271 9 |Mast arm assembly. (see Selection Table) used to adjust shaft lengths.
+ ® If rock is encountered, the Drilled
2 Shaft+ shall extend a minimum of two
© diameters into solid rock.
o FOUNDATION SELECTION TABLE FOR STANDARD MAST Traffic Signal Pole ® Decimal lengths in Design Table are
£ ARM PLUS ILSN SUPPORT ASSEMBLIES (f+) to allow inferpolation for other
5 penetrometer values. Round to nearest The seal appearing on this document AT
e FDN 30-A FDN 36-A FDN 36-B FDN 42-A foot for entry into Summary Table. was outhorized by Comeron L. Willioms, Ay “%‘{p
N _ |MAX SINGLE ARM LENGTH 32° 48’ B el peiogol-t - (] *
N 28 24’ X 24 AT ANCHOR BOLT & TEWPLATE SIZES [ o e responsie engnsr s ar | QONEROLC S

’ ’ i - o
5 G 28" X 28 o BOLT |@eoLT| ToP [BOTTOM | BOLT Re o | — P"’(“a“ ot U ow 1 W
i I"’ MAXIMUM DOUBLE ARM 32’ X 28’ 32 X 32’ Q IN. LENGTH | THREAD | THREAD | CIRCLE 3~ lO “is AL
e} o o| LENGTH COMBINATIONS 7 7 " " "
E 3=z 36’ X 36 & Ya 1-6" 3" — 12%" | 1Y 5%
2 o= 40’ X 36' or 15" 374" 6" P 17" 10" 70
}:L_) 44" X 28’ 44" X 36’ : 1 ;/4.. 310" 7 4 V/pn 19" 11 1" 7 }/4--
5 = MAX SINGLE ARM LENGTH 36’ 44’ o 2" 4'-3" 8" 5" 21" 12 Yo" 8 Iy
2 EB 24" X 24’ - 2 |/4u 4’ -g" q" 5 |/2|| 23" 13 }/4-- 9 I/4u
’ ’ |-

? =f 28’ X 28 = @ Min dimensions given,
3 | MAXIMUM DOUBLE ARM 32’ X 24’ 32’ X 32/ longer bolts are acceptable.
6 oo LENGTH COMBINATIONS n ,
H =z 36" X 36 Use average N value over

o= 407 x24' . ‘ the top third of the . ‘ TOTAL DRILLED SHAFT LENGTHS 20 14 16
2 ° 407 X 36° embedded shaft. Conduit
£ 44" x 36 Ignore the top 1’ of soil. Steel Template ‘
4 . o
5 EXAMPLE: with holes Y " greater .
c 1.For 80mph design wind speed, foundation Span Wires than bolt diameter GENEBAL NOTES:
° 30-A can support up to a 32’ arm with De§|gn og)nforms to 1994 AASHTO Standard
@ another arm up to 28’ Luminaire Specifications for Structural Supports for

Arm (optional) Bond h bol+s + Spiral Highway Signs, Luminaires and Traffic
2. For 100mph design wind speed, foundation ! rggoroggggr 1,30 o— --— Signals and interim revisions thereto.
/4" thk. min 36-A can support a single 36" mast arm. locations using #3 Ver+tical Reinforcing steel shall conform to Item 440
Circular Steel bar or #6 copper Bars "Reinforcing Steel". ’

Concrete shall be Class "C".

Threads for anchor bolts and nuts shall be
rolled or cut threads of 8UN series up to 2"
in diameter or UNC series for all sizes. Bolts
and nuts shall have Class 2A and 2B fit tolerances.
Galvanized nuts shall be tapped after galvanizing.

Anchor bolts that are larger than 1" in diameter
shal | conform to "alloy steel" or "medium-strength
mild steel" per Item 449, "Anchor Bolts". Anchor
bolts that are 1" in diameter or less shall conform
+o ASTM A36. Galvanize a minimum of the top end
thread length plus 6" for all anchor bolts unless
otherwise noted. Exposed washers and exposed nuts
shal | be galvanized. All galvanizing shall be in
accordance with Item 445, "Galvanizing".

Templates and embedded nuts need not be galvanized.
Lubricate and tighten anchor bolts when erecting the
structure in accordance with Item 449, "Anchor Bolts".

Department of Transportation

Trafflc Operations Division

jﬁ?aiaimvs

TRAFFIC SIGNAL
POLE FOUNDATION
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POLYGONAL POLES

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:

Arm ROUND POLES
Length Dg Dig D,, Dy, @)+hk Dg Die D,, D, C)+hk Fou?gg;lon
ft. in. in. in. in. in. in. in. in. in. in.
20 12.0 9.3 8.6 7.8 . 239 12.5 9.5 8.7 7.8 . 239 36-A
24 12.0 9.3 8.6 7.8 .239 13.0 10.0 9.2 8.3 . 239 36-A
28 12.0 9.3 8.6 7.8 . 239 13.5 10.5 9.7 8.8 .239 36-A
32 13.0 10.3 9.6 8.8 . 239 14.0 11.0 10.2 9.3 . 239 36-A
36 13.5 10.8 10.1 9.3 . 239 15.0 12.0 1.2 10.3 .239 36-A
40 14.0 1.3 10.6 9.8 . 239 16.0 13.0 12.2 1.3 . 239 36-B
44 14.5 11.8 11.1 10.3 . 239 16.5 13.5 12.7 11.8 . 239 36-B
Arm ROUND ARMS POLYGONAL ARMS
Length | L, D, D, [Dthk Rise L, D, @0, [® thk | piee
ft. ft. in. in. in. ft. in. in. in.
20 19.1 8.0 5.3 . 179 17-8" 19.1 8.0 3.5 . 179 19-7"
24 23.1 9.0 5.8 . 179 1/-9" 23.1 9.0 3.5 179 1/-8"
28 27.1 9.5 5.7 179 17-10" 27.1 10.0 3.5 . 179 1/-9"
32 31.0 9.5 5.2 . 239 177-11" 31.0 9.5 3.5 . 239 17-10"
36 35.0 10.0 5.1 . 239 2'-0" 35.0 10.0 3.5 . 239 17 =-11"
40 39.0 10.5 5.1 . 239 2'-3" 39.0 11.0 3.5 . 239 2/ -1"
44 43.0 11.0 5.1 . 239 2'-8" 43.0 11.5 4.0 . 239 2’ -3"
Dg = Pole Base 0.D. 2 = Arm End 0.D.
Dig = Pole Top 0.D. with no Luminaire 1 = Shaft Length
and no ILSN = Nominal Arm Length
D24 = Pole Top O.D. with ILSN
w/out Luminaire
D3o = Pole Top 0.D. with Luminaire
D1 = Arm Base 0.D.

C) Thickness shown are minimums, thicker materials may be used.

() D, may be increased by up to 1" for polygonal arms.

Nominal Arm Length - L |

ﬁ’/////*See

Note: The arm shall be fabricated straight with

"Tenon Detail"

’//~fSee "Slip Joint Detail"

the unloaded rise measured as shown.

TRAFFIC SIGNAL ARM

(F ixed Mount)

ILSN Arm Connection-
See Sheet "MA-C(ILSN)"

Nominal Arm Length - L

Luminaire
See Sheet

Mast arm
connection-
See Sheet
"MA'C"

Arm -
"Lum-A"

SHIPPING PARTS LIST

Ship each pole with the following attached: enlarged hand hole,
connection bolts and washers and any additional hardware

pole cap, fixed-arm

listed in the table.

30’ Poles With Luminaire 24’ Poles With ILSN 19’ Poles With No
Nominall Above hardware plus: One Luminaire and No ILSN
Arm_ | (or fwo If ILSN attached) Above hardware
Length plus one small
smal | hand hole, clamp-on hand hol See note above
simplex a ole
f+ Designation Designation Quantity Designation Quantity
20 20L-100 20S-100 20-100
24 24L-100 24S-100 24-100
28 28L-100 285-100 28-100
32 32L-100 32S-100 32-100
36 36L-100 36S-100 36-100
40 40L-100 40S-100 40-100
44 44L-100 44S-100 44-100

Traffic Signal Arms

per pole)

Ship each arm with the |isted equipment attached

See Sheet"MA-D"

-Deta

D30

Nom Arm Lgth
(8")

-\

3'-0" Bracket
Assemb |y

15/ -0"Min-19’ -0"Max-17’ -6"Nom.
(unless otherwise noted)

3/-o"| Bracket

’

See Sheet
nSNST o~ gy

il A

See

Sheet
uMA_Du
Detail
B or C

rkga— Assembly~\\\‘rH4H—

CGB Connector

See "ARM COUPLING DETAILS"
Sheet 2 of 2

444;3imvii‘*‘*---*—fq

(:)Threoded Coupling for

Traffic Signal Arm
See Sheet "MA-D"
Detail D,E or F

TABLE OF DIMENSIONS "A"

Arm Length 24’ | 28’ | 32’ | 36’ | 40’ 44’ | 48’
Arm Type IT 10’ 1M 112 137
Arm Type ITT 10/ 117112/ 12/ 12" | 7

Crown of Road

Nominal
‘-6" Nom. Mounting Height

18’ -0"

307 -0"
35’-0" Nominal Mounting Height

Nominal

23/ -g"

1

Type I Arm (1 Signal) Type IT Arm (2 Signals) Type TIT Arm (3 Signals)
Nominal 1 Bracket Assembly 2B ket A bli
rm racke ssemb | ies
Length 1 CGB connector and 2 CGB Connectors and 3 CGB Connectors
ft Designation Quantity Designation Quantity Designation Quantity
20 20I-100
24 241-100 24I1-100
28 281-100 28I1-100
32 32II-100 32I1T-100
36 36I1-100 36III-100 1
40 40I1T-100 1
44 44T1T-100
Luminaire Arms (1 per 30’ pole)
Nominal Arm Length Quantity
8’ Arm 2

ILSN Arm (Max. 2 per pole) Ship wit

Nominal Arm Length

Quantity

7' Arm

9’ Arm

Anchor Bolt Assemblies

(1 per pole)

h clamps, bolts and washers

Each anchor bolt assembly consists of the fol lowing:

Anchor Anchor
Bolt Bol+t
Diameter Length Quantity
1 V%" 3/ -4"
13" 3'-10" 1
on 4/ -3" 1

Top and Bottom templates,
8 flat washers, and 4 nut anchor devices (Type 2)
per Standard Drawing "TS-FD".

4 anchor bolts, 8 nuts,

Templates may be removed for shipment.

NN INTINNUNINUN:

STRUCTURE ASSEMBLY

Foundation
See Sheet
"TS-FD"

i

|

|

|

\

|
e Ll 2

SHEET 1 OF 2
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A" Traffic Operations Division

TRAFFIC SIGNAL
SUPPORT STRUCTURES

SINGLE MAST ARM ASSEMBLY
(100 MPH WIND ZONE)
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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:

. 179" thickness VIBRATION WARNING

is permissible Mast Arms of SMA and DMA structures and clamp-on Arms of LMA structures of approximately 40 f+
for Tip Section or longer are subject to harmonic vertical vibrations in light wind conditions due to the aeroelastic
. characteristics of a few of the myriads of possible combinations of the following: signal numbers,
6'-0" (Min) — 11/-0" (Max) Min Lap 2" Sch weights and positions; existence/solidity of backplates; presence of additional attachments to the
iy equals 1.5 40 pipe arm, such as signs and cameras; arm-wind orientation; and arm-pole stiffness.
4 9" t times female
I.D. End Plate 3%" thick min Such vibrations may cause fatigue damage to the structure and may lead to galloping in moderate
6" ///47 shape to match arm wind conditions which may further damage the structure and alarm the public. Tests have indicated
;f;47 FRAAAAAA— | that when wiqd is blowing toward the bgck §ide gf signal heads hgving un-ven+ed_baokplo+es attached
r—- " . \\\ ’//r7@ Arm the probability of unacceptable harmonic vibration and/or galloping is rather high.
: ‘5 1ol : / _ Wone Si47 ffffff “ If backplates are not required for improved visibility they should not be applied to the signal
gg:ﬁiséiﬁigpféﬁ'Z:m;s ?_ ;Z@ D?éogz?¢e§38?dbol+ N hgoqs or, jf +h§y must be applied, they should be vented as a first and inexpensive measure to
20° and greater in Tack weld nut to thread mitigate vibrations.
sﬁg?l be mogesiép*égln Pg?é$°+égnq?ﬁfgzngogéng MA-3 The traffic signal mast arms shall be visually inspected in 5 +o 20 mph wind conditions after
shop, but may be match Jalvoﬁizig in oocgrdance installation of signal heads and any attachments, including any required backpates. If vertical
morkéd and shipped disassembled 3i+h I+em %45 "Galvanizing" movements with a total excursion (maximum upward excursion to maximum downward excursion) of more
. ’ g than approximately 8" are observed at the arm tip, a damping plate shall be fitted to the arm.

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
SLIP JOINT DETAIL TENON DETAIL affect its aeroelastic response. Excessive vibrations shall not be allowed to 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 100 mph
plus a 1.3 gust factor.

Stainless steel bands (or Cables) Poles are designed to support one 8’-0" luminaire arm, one 9'-0"
and cast bracket as in "Astro-Brac", internally lighted street name sign and one traffic signal arm with a
"SKy Bracket" or "Easy Bracket" with length as tabulated. The specified luminaire load applied at the end
1 2" 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 |ighted 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 f+t.

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 lighted
street name sign arm connection details, "LUM-A" for luminaire arm and
connection details, "SNS" for internally |ighted street name sign
details, and "TS-FD" for anchor bol+ 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.

Second longitudinal Materials, fabrication tolerances, and shipping practices shall meet
Seam Weld is the requirements of this sheet and Item 686, "Traffic Signal Pole
permitted for MA-1 Assemblies (Steel)".

polygonal arms if
D1 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 SHEET 2 OF 2

4?
oy @ L—w%"mo——/

Threaded
Longitudinal Seam Weld must be Coup | ing g’Taxas Department of Transportation

oriented within the lower 90° Traffic Operations Division

of the signal arm. TRAFFIC SIGNAL

ARM WELD DETAIL ARM COUPLING DETAILS SUPPORT STRUCTURES
Dot i peemeron SINGLE MAST ARM ASSEMBLY

g0 peneiroten viihin (100 MPH WIND ZONE)
base welds.
SMA-100(2)-12
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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:

Nominal Arm Length - Lg (50" TO 65') & Pole . GENERAL NOTES:
° F Handhol e 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.
weyt f o Detail D, E " s Design Wind Speed can be either 100 mph or 80 mph plus a 1.3 gust factor. If clamp-on
See "Slip Joint Detail ForG See "Tenon Detail traffic signal is required, designs are based on an arm included angle of 90 degrees

or more. Angles of less than approximately 75 degrees will require a special design.
2'2? o Poles are designed to support one 8’-0" lumingire arm, two 9'-0" internally |ighted
street name (ILSN) signs and two traffic signal arms with |imited length combinations.
17-6" Each arm with its related attachment is shown below
Mast arm ©
S0t -0 bon e o~ Arm Equivalent oL &) | wL erA(B)(®)
oy S Sheet . . 7 " P ;
Note: The arm shall be fabricated straight with connection- 4e§f 5ee Note: L?ihqgnzquéi bseggg:lsgg?gs 8 Eum|no|re Arm Lum[no|re €0 Ibs 1.6 sq ft
+he unload rise measured as shown. gee Sgeef within 8’ of +ge base So as 9’ ILSN Arm Sign 85 Ibs 11.5 sq ft
of Min. Radius = 20’ to produce the unloaded rise 50’ to 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 (IF REQUIRED)

@Equivalen+ dead load plus horizontal wind load applied at the end of arm except

(Dsee sheet 3 of 5 for Arm Rise @ see sheet 4 of 5 for Arm Rise ILSN arm, which applied 4.5’ from the centerline of the pole.
Luminaire Arm - and Clamp-on Arm Details @Effecﬂve 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 nmoted 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 Iuminaire arm and connection
details, "SNS" for internally lighted street name sign details, and "TS-FD" for anchor

bolt+ and foundation details.

D30 +
. See 5 . Fabrication shall be in accordance with Item 686, "Traffic Signal Pole Assemblies
ILSN Arm Connection - See Sheet 4 of 5 ghg$+5 > ILSN Arm Connection - See Sheet 4 of 5 (Steel)" and with the details, dimensions, and weld procedures shown herein.
. B . T . . _ Weld references call for preapproved weld procedures which the Fabricator must
Nominal Arm Length - Le Deggll o Nominal Arm Length - L. obtain prior to fabrication. Material, fabrication tolerances, and shipping practices
A A A See c gggfz\:égvg' g%i’i\rm A shall also meet the requirements of this sheet and Item 686, "Traffic Signal Pole
3/ -0} Bracket 3/ -0tBracket 3/ -0lBracket 3/ -0 .§hee1’ i i . e &S 3/-0" Bracket |3’ -0" Assemblies (Steel)".
— 8| o — = Unless otherwise noted, all parts shall be galvanized in accordance with
— e _ = AL Item 445, "Galvanizing" after fabrication.
— g —_ —_ —
@ 5 (?D3 \—Troff‘ic Signal T 2| - 21 7 o Deviations from the details and dimensions shown herein require submission of shop
R Arm See Above | £ Q = ] L drawings in accordance with the Item 441, "Steel Structures". Alternate designs
] Q Detai | \ Slol S a Weather Head 5 e are not acceptable.
=z \ Zlw % = Y, (Suppl ied b ) . .
o) c 3 ‘ @ > 5 8 ‘ by others) -OE 3 Installation of damping plate for the long mast arm is not recommended.
\l o |'C A — T — \l O |-
oZ e @ Threaded Coupling for | 2 J ~ E | oZ z Provision of the bracket assembly used to support the traffic signal heads shall be
To g CGB Connector = Y =z Tol| o under the direction of the Engineer for approval.
cr|E See "ARM COUPLING DETAIL" I| s A S
s~|0 Sheet 4 of 5 ke Z o S~|0
8 [ 5 | 4
" ° See Sheet "MA-D"—= | ) - o o
— g \ DB/ =L - %
= Crown of Road é:g( = Crown of Road =
W) i VAN
Foundcﬁ-lon ‘/A\\\‘ A\V/\ %{\\V/)\\V/ \
See Sheet / E dati Design also conforms to NCHRP Report 412 for
3 of 5 @18’ -0 Sounsﬁ '$” fatigue resistance except that there are no
187-0" w/o clamp-on arm Lc¢ 3eef 5ee stiffeners at the base plate. TxDOT is conducting
18'-9" w/ clamp-on arm Lc o tests to determine if stiffeners at the base
plate will or will not result in optimal
performance; depending upon the results of
ELEVATION STRUCTURE ASSEMBLY ELEVATION Bhe tosta, poles may need a retrofif te 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 1127 137
Arm Type ITT 10/ 1M 112/ 12/ . 239" thickness is permissible
Arm Type IV 12 [ 12" | 12" | 12’ for Tip Section
. Min Lap
6’'-0"(Min)~17’-0" (Max)
i equals 1.5 =t Texas Department of Transportation
20" + (" times female l
2" Sch 1.D. Traffic Operations Division
c

40 pipe End Plate 3/8 " thick min. TRAFFIC SIGNAL
o ) B e =3 = SUPPORT STRUCTURES

- ‘ Note: A slip joint i Y
o & Noter Al Joint i Zoa gt plonoles ana LONG MAST ARM ASSEMBLY
'?L ****** ’ B0ngond greater I int Tack weld nut to thread (50 TO 65 FT)
h shall be made in the g e amaced (80 AND 100 MPH WIND ZONE)
MA-3 shop, but may be match galvanizing in accordance LMA(1)-12
lg?ggzgegg?eghlpped with Item 445, "Galvanizing". Sheet 1 of 5
) ©TxDOT July 2000 DN: TXEIT ‘CK: TARST ‘DW: TS ‘CK: X
TENON DETAIL SLIP JOINT DETAIL (FIXED MOUNT ARM) e
22
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No warranty of any

Zinc die cast or

Alum. or Galv. Metal
Cap with min. of 3 D

set screws

¢ Clamp

Luminaire Arm

DETAIL A

(for

%" dia Hook
for hanging wire

B |
| e

Threaded S+r0p
" x 1" B Min
(Typ)

¥ |

=

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".

1"

DISCLAIMER:
0’ -0"

3

11"4‘9u |

%" dia Hook
(optional)

Yo
C of 4"x

6" I.D.
Handhole

DETAIL B

(If ILSN applied)

DATE:
FILE:

Base Plate

- "
+ N
©
1
N
= (A
+ &/
o I
® % DETAIL D
1 —_—
© (for 30
- and ILSN sign)
|
pS W
1
¥ -l
\
IS \
X+ |
“&7ij
¥
pole diameter 21"
Bottom of

3%" dia bolt
or screw

See "Detail F" for
alternate Pole Cap

>

%" dia Hook for A
hanging wire 44444’#
Pole
Handhole
Frame

L ##= 85% Min.

¥e "

DETAIL H

pole with luminaire)

Zinc die cast or
Alum. or Galv. Metal
Cap with min. of 3
set screws

€ of 4"x6" I.D.
Handhole

Clamp-on arm
for ILSN

See Sheet 3 of 5%‘

5
=

DETAIL C

%" dia Hook
(optional)
Fixed mount arm Yo

See Detail H for
Handhole Weld

Handhole cover

LY

See Detail "F" for
alternate Pole Cap

hanging wire

Fixed mount arm

See Detail H for

Handhole Weld

Handhole cover

Penetration

%" dia Hook for

>_L
e

#8-32

mtg. holes
for optional
6 circuit
terminal

block
#10-32

mtg. holes
for luminaire
double fuse
block (see

notes 3 & 4)

Tab and
slot

D19.5 or D20.25

93\';
A

Tab and

slot Ring, %" x 2 Yo"
A-36 MOD 50
Back plate

I/B“ X 4 |/2u X 1/_6 5/8"
steel strip M-1020 or

}: sheet A-569
-

\1 7/8"
12 circuit 600 volt

[
L

/

compression Type HD
terminal block

(2 req’d)

| T——Phil. Pan HD. screws,
#8-32 x 1 V4"
self-tap Type "F",

27" stainless steel
(4 req’d)
@
I

~ 2" clearance

hole for copper
ground connector

6"

ACCESS COMPARTMENT

4" x 6" hand

hole opening

12g min.
3%" dia bolt
or screw

Handhole Frame-
R 3%" x 2 min.

Clamp-on arm

[

12g min.
%" dia bol+t
or screw

Handhole Frame-
R 3%" x 2 min.

Clamp-on arm

Bottom of
Base PIO+

pole with luminaire

_.

2" dia threaded
coupling - 2 per
dual mast arm
assemb |y

DETAIL E

(for 24’ pole with ILSN sign and no

2" dia threaded
coupling - 2 per
dual mast arm

assemb|y

See "Detail A"
for regular
Pole Cap

1

*

—/a" R

luminaire, single or dual mast arm)

R=3"%1"

Access

Compartment

e

POLE ELEVATION

34"

34"

BASE PLATE

187 -9"

Back plate
\

DETAIL J

Yg" tolfp" ‘;‘/Tzf“*

COPPER GROUND

MATERIALS

Round Shafts or .| ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2
Polygonal Shafts(7) A10T1 HSLAS Gr.50 Class 2, A572 Gr.50 '

or A1011 SS Gr.50
PIo+es() ASTM A36, A588, or A572 Gr.50

Connection Bolts | ASTM A325, or A449 except where noted

Pin Bolts ASTM A325

ASTM A53 Gr.B, A501,
A1008 HSLAS-F Gr. 50 A1011 HSLAS-F Gr.50

Pipe(?)

Galvanized steel or stainless steel

Misc. Hardware oF as noted

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

ASTM A1011 SS Gr.50 shall also have a minimum elongation of
18 percent in 8 inches or 23 percent in 2 inches. Material
thickness in excess of those stipulated under A1011 SS
will be acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

Burndy #KC22J12T13,
Blackburn TTC, V
or approved equal.

~~ Will accept 4-#8,

éooess<r + 2-#6 or 1-#4 max. 5 w1 "
ompartmen :
Split lockwasher, ) ‘rﬂ N
— = 2" stainless Slot %s "3 7/ }=—See Detail J

n 4 i

Va" 4 l-l - ¥ A
— Yo " = Hi:"n?gsr’s Yo" - 13NC S \ MD-4
stai
Tab |/4" dia |/4X VG

x ¥ " out

SECTION B-B = 85% Min.

CONNECTOR

Penetration

Opening for access compartment shall be no more than
6 inch wider than the access compartment itself.

|/4 " m
?"1m o N ?"1m
ar for i ar for
hanging 7 hanging ACCESS COMPARTMENT NOTES:
wire and =l§ Y wire and 1. The cover shall be one piece formed from ABS plastic, shall be a pearl
J-Bol+ di J-Bol+ gray color, and shall be suitable for exposure to harsh sunlight and
attachment ( * attachment extreme weather. Cover shall latch with two screw latches and shall fi+t
— ‘ tightly to the enclosure ring to create a rainproof seal. Latch screws
_ shall be 1/4-20 stainless flat socket head screws with tamper proof
- i feature.
/.
+ ‘ 4 2. The pole manufacturer shall provide with each pole a separate kit
o ! consisting of: one cover with two latching assemblies, two terminal
[ \ strips (Marathon #985GP12CU or approved equal), four #8-32 x 1 /"
© ‘ self tapping type "F" stainless steel pan head screws, and one ground
- connector (Blackburn TTC, Burndy KC22J12T13, or Ilsco SSS-5).
\ The traffic signal contractor shall install the kit items in the field.
‘ 3. The screw hole spacing on the enclosure back plate shall be for
Bottom of \./LZD +wo Marathon #985GP12 terminal strips, one Marathon #985GP06CU

Base Plate

DETAIL F

(for 20.25’ pole with no ILSN
sign and no luminaire,

dual mast arm)

DETAIL G

(for 19.5’ pole with no ILSN

sign and no luminaire,
single mast arm)

permissible 2nd

longitudinal

seam weld,

terminal strip, and one Bussmann #BM6032B fuse block.

4, Install one Bussmann #BM6032B, Littelfuse #L60030M-2C, or
Ferraz-Shawmut #30352 fuse block for poles where luminaires are
to be instal led.

MD-2 >~ 1807 opposite to fst = 8%
a seam weld
/ g Texas Department of Transportation
€ Fixed l Traffic Operations Division
N Mount Arm .
2 0 g 2 ato TRAFFIC SIGNAL
27" Bolt 45° Zg:eclld?]d Eoﬁpéing SUPPORT STRUCTURES
Circle Pper- threads LONG MAST ARM ASSEMBLY
w010 ol most (50 TO 65 FT)
¢ el assemb |y / Pole (80 AND 100 MPH WIND ZONE)
2 " x 5" — amp-on -
o Arm POLE COUPLING DETAIL Sheet 2 of 5 LMA(2)-12
SECTION A_A ©T><DOT July 2000 DN: JSY ‘CK: ARC ‘DW: 66 ‘CK: Jsy
(® Longitudinal seam weld must be oriented within 90° (45° rotation 201 REvIsToNs CONT|SecT 208 AIGHNAY
each side) along the fixed mount arm. 60% min penetration required, 1-12
100% penetration within 6" of circumferential base weld. DIST COUNTY SHEET NO.
23
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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:

Fixed
Weld other side to X ) . M(I)unf oF ROUND POLES (13) Foundation
Side Gusset Plate ‘ _ Provide Detail shown in Arm L E Dg Dio.s Dzo.2s5| D24 Do @‘fhk Type
) % i 3 SECTION F-F or equivalent Py ™ in n " =
;,t 2 "op‘l'.ion'ol groinage holes =t 5 4 I Vs . . 100% complete joint / . : . . . . .
Y4" Dia inside box ———— [ 6~ ,—Top Gusset Plate - %t PL penetration weld 50, 551 210 | 18.2 | 17.6 | 16.8 | .3125 | 48-a
Z ] < = from both sides. Yo 60’, 65
g\:n;ffener ' \/\*Rei”f ! v EN .
il A Stiffener | /34;0" +diiocrlml-llo)ok_\ ( ﬁgﬁﬁﬁ ROUND ARMS (13)
— = = ! % ! P © ¥ . 4" Min Arm LF L4 D1 D2 (1 2thk .
| 77 A4,,— - —+- — - — - — - —l% ;/4 A . N Rise
Arm Mounting Plate —} | Y ¢ Reinf ¢ = A ft. ft. in. in. in.
= Pole Mounting Plate I " e Stiffener = Box z 50 49 18.5 1.7 .3125 3/- 3"
W R ole 9 — 1" Radius Slot N 55 54 3125 3'- 1
| = —-—-— TP @ (both sides) [N 18.5 | 11.0 |- !
N Y N~| -4 pia__ 1 v‘.‘ b REINFORCING STIFFENER ; . . . 60 59 18.5 | 10.3 | .3125 | 3"-11"
G Mast Arm 1RL hole in P Ie@ s ) only 4 Iengﬂj at tip of Arm Stiffener requires 65 o4 18.5 9.6 3125 -
| J\ /@—V—gryp > a complete joint penetration weld. Smooth weld . . .
| Y% 21 —4n 2 radius to connect Stiffener. Only a fillet weld
————\| | - - *j’% is required for the remaining weld length. Ds = Pole Base 0.D.
2 " Dia @f);‘t)’ N 7 Di19.5s = Pole Top O0.D. with no Luminaire
hole in PL ] Side Gusset — i n and no ILSN (single mast arm)
@ . IR 2 Plate © %" Plate DETAIL K D20.2s= Pole Top 0.D. with no Luminaire
B, - and no ILSN (dual mast arm)
'y D2a = Pole Top 0.D. with ILSN
= . Bottom Gusset w/out Luminaire
NS Weld other side to Plate ¢ 4v . Do = Pole Top 0.D. with Luminaire
Side Gusset Plate 4" x 6" I.D. v -
5% Handho I e 0] D1 Arm Base 0.D.
% ot Iyt
1 € Pole % ILSN or & LF = Fixed ArmgLeng+h
@Deburr holes and offset égmlzg;l’?ed =
as shown for drainage ARM STIFFENER n
or wire access 2- ¥" dia optional drainage holes. . . . . .
3" Min. clear distance from the (Cut to match arm inclination and taper) E @;gloggeﬁzeghown fs minimum, thicker materials
edge of adjacent 4" dia hole < y .
BUILT-UP BOX CONNECTION (3 shaft profile 16-sided or 18-sided is considered
- to be equivalent to round section.
450 XX
28" . 2n
7 2" Yo" thick Min. Heavy Hex
A Reinforcing ?55"?;%;.2129' V%Frl]of f N GENERAL NOTES:
5 Stiffener ashers Mast Arm Bui I+-up Box Connection: For the welded arm-to-pole
Y6 x Yo ¢ Agghor Bol+ connection as a build-up box configuration il lustrated here
s mpn "o £ = is an example only, fabricators are required to submit a shop
= See Detail 'K Z“ S|+de = 2 SECTION F‘F drawing of box oonr’wecﬂon for approval. The drawing shal |
D usse Optional weld splice = g specify the details of each box element, welds of arm-to-pole
i —\— N o connection, arm-to-plate socket connection, and arm rise
] i ¢ side Gusset < o d creation. Specify the proper location of drain holes along
= f B - Pl the pole. 2 2" dia hole in the pole mounting plate and
- ) c|2 LJ LJ LJ . 4" dia hole in the pole need to be aligned for wiring access
E / —_ - — = I Flo < < Steel Template with ‘ or drainage. Arm stiffeners cut to match arm inclination and
< 2 B il — al- S holes " greater | taper shall also be included.
N 3 > Slc = | o than bolt diameter
@ _— B | 9i¥ Cl | —Type 2 . , ,
| - > 1o ‘ c The deviation from flat for either arm or pole mounting
\ o™ 1" Dia hole \_’4 o o5 L plate shall not exceed ¥, in., which is measured along the
— [N —g— - — - — at Bottom — - 11+ ! el "+ center of mounting plate to a radial distance of 13.5 in.
NI Gusset plate ‘7 8 ‘ "5 The deformed-from-flat connection between arm and pole
N I - | @ mounting plates shall not be allowed if the center of both
- = mountin lates cannot contact directly.
| %V ‘%ﬁ L;] [Q] = ap y
= = - ——t———=c 1|/ %" +hi . = . Fixed mount details are used for single mast arm assembl ies
B ick Min. -1 2 Sides : :
2 ‘ 1 g;ﬁg#;eﬁ?gla (Typ) [B)?é‘;e.?;;c'e and for the first arm on dual mast arm assemblies.
+— é:rpff — { - Far PL i
iffener —_— I
3 NUT_ANCHOR ANCHOR BOLT & TEMPLATE SIZE
(TYPE 2) TEMPLATE DETAIL .
100% o
/_En . Dia | Length | _Top Bottom Bolt Rz | R1
T 2 5 pene-}-rq-ﬂon ANCHOR BOLT ASSEMBLY th. 3: Thread Thread Circle
Arm Stiffener FOUNDATION DESIGN TABLE 2" | 5'-2" 10" 62" 27" 16" [11"
\X\‘ REINFORCING  |DRILLED SHAFT-LENGIH-f+ ANCHOR BOQLT DESIGN FOUNDATION Fawn " " -
FON  |DRILLED STEEL i6), 17), (8 14 DESIGN Min dimension given, longer bolts are acceptable.
TYPE | SHAFT TEXAS CONE PENETROMETER| ANCHOR BOLT LOAD
DIA VERT &SPPIIRTACLH blows/ft BOLT (KFS)/” CIR #’;‘gEOR VOMENTISAEAR TYPICAL APPLICATION g
Yyt D BARS 10 15 40 DIA DIA K-ft [Kips T Texas Department of Transportation
ia ! !
Conzneoﬂon 48-A 48" 20 #9 |#4 at 6" [ 21.9 19.5 14.7 2 V" 55 27" 2 490 10 Mast arm gssembly. l Trarffic Operations Division
Bolts
o SEE SHEET "TS-FD" FOR ADDITIONAL DETAILS. TRAFFIC SIGNAL
1
™ Anohor bolt design develops the foundation capacity given under SUPPORT STRUCTURES
Foundation Design Laods.
—arm jon besto LONG MAST ARM ASSEMBLY
Mounting @Foundoﬂon Design Loads are the allowable moments and shears at (50 TO 65 FT)
Plate the base of the structure. (80 AND 100 MPH WIND ZONE)
Field Penefrome-rer readings at a depth of approximately 3 to 5 feet may be
used to adjust shaft lengths. Sheet 3 of 5 LMA (3) -’] 2
W If rock is encountered, the Drilled Shaft shall extend a minimum of two - : - -
2" PL Mas+ Arm @ diameters into solid I"’OCK. ©T><DOTREVJIuS\IZWSZOOO DN: JSY ‘CK- ARC ‘DW- 66 ‘CK- Jsy
2001 CONT |SECT JoB HIGHWAY
SECTION D_D Deoimol lengths in Design Table are to allow interpolation for other 1-12
penetrometer values. Round to nearest foot for entry into Summary Table. DIST COUNTY SHEET NO.
24
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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:

80 MPH WIND CLAMP-ON ARM CONNECTION
8 Gap . . 1" Max C 1 amp-or] ROUND ARMS POLYGONAL ARMS ILSN Arm Size 2 Conn. %" ola.
A Arm Lc L D, D2 +hk@ . L, D, D, +hk@ . Sch 40 A F Bolts Pin Bolts
T~ - - . Rise n > - Rise ipe Dia| Thick -
o X i 2" Typ ft. ft in. in. in. ft. in. in. in. pipe Dia Dia No.
régu?ﬁed - ‘ V" Dia 20 19.1 6.5 3.8 | .179 1/-9" 19, 1 7.0 3.5 | .179 1/ -8" n i i | in. P~ oa
2 o or
drainage hole 24 23. 1 7.5 4.3 | 179 17-10 23. 1 7.5 3.5 | .179 17-9 3 216 | 10 2 A 2
' Vo' Dia 28 27. 1 8.0 4.2 | 179 111" 27.1 8.0 3.5 | .179 17-10" . % o
2 ’ 1 7 " . onn. " ia.
-}(—hre.qrded )coup| ing 32 31.0 9.0 4.7 . 179 2’ -1 31.0 9.0 3.5 . 179 2'-0 Mast Arm Size A F Bol+ts Pil§1 Bol+s
Mast Arm . R . s _gn i K K K T _qn - .
or %" Dia 36 35.0 9 : : ‘15 179 2, 4" 35.0 10.0 3.5 179 ;/_;" Base Dia| Thick Dia No.
¢ Pin bolt, threaded coup!ing 40 39.0 9. . . 239 2/—8 " 39.0 9.5 3.5 | .239 -3 . T T -~ —
bipe and hole (ILSN Arm) 44 43.0 | 10.0 4.1 . 239 2" -11 43,0 | 10.0 3.5 | .239 2'-6 ™ —75 T2 5 1 >
%" Dia Sch 80 & Arm 100 MPH WIND 7.5 |.179 |14 | 8 i 2
Pipe (Typ) Typ p——— ROUND ARMS POLYGONAL ARMS 8.0 |-179 |14 | 8 ! 2
(Typ) ./ Arm Le [, D, D2 +hk (12 Ri L, D, D, thk () o 9.0 .179 16 10 1 2
& f1. f1. in. in. in 'o¢ ft. in. in. in. 'ee 9.5 |.179 |18 | 12 1 Ya 3
Yo" +hick SECTION E-E Yo" thick 20 19.1 8.0 5.3 | .179 17-8" 19.1 8.0 3.5 | .179 17 -7" 9.5 .239 |18 | 12 1 Vs 3
strap R stiffener R 24 23. 1 9.0 5.8 | .179 1/-9" 23. 1 9.0 3.5 | .179 1/-8" 10.0 |.239 | 18 12 1Ya 3
Srd Pin 28 27.1 9.5 5.7 | .179 17-10" | 27.1 | 10.0 | 3.5 | .179 17-9" 10.5 |.239 [18 | 12 1 Vs 3
.—uni\.'fvegre 32 31.0 9.5 5.2 | .239 1/-11" 31.0 9.5 3.5 | .239 17-10" 1.0 |.239 | 18 12 1V 3
36 35.0 | 10.0 5.1 . 239 2-0" 35.0 | 10.0 3.5 | .239 -1 11.5 .239 | 18 12 1 3
4 ) 40 39.0 | 10.5 5.1 . 239 2/ -3" 39.0 | 11.0 3.5 | .239 2" -1"
= R o 7 " 7 W
S 3 44 43.0 | 11.0 5.1 . 239 2'-8 43.0 | 11.5 4.0 | .239 2"-3
N Q
< - L e B D1 = Arm Base O.D. @ Thickness shown is minimum, thicker materials
N @ D2 = Arm End 0.D. may be used.
i L1 = Shaft Length
| Lc = Clamp-on Arm Length
Yo" thick

%" Dia | . . GENERAL NOTES:
pin bolts L g ﬁggcgogégnnzgw with Clamp-on details are used for the second arm on
(Typ) Pole 2 flat washers dual mast arm assemblies or ILSN arm support. For
ELEVATION and 2 lock washers a clamp-on mast arm, a maximum 1 %" wide vertical
° slotted hole may be cut in the front clamp plate
S(MGS* Arm or - = 85% Mi to facilitate drainage during galvanizing. The slot
ILSN Arm to pole) S, shal | be centered behind the arm and shall be no
longer than the arm diameter minus 1", For an ILSN
CLAMP‘ON CONNECTION arm, a 1 /4" 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 apply to all similar parts on

f_r J 2 " ;zr " the detail.

Pin bolts are required to prevent rotation of
1/," Dia 3" Dia 4 Ya l/ clamp-on arms under design wind forces. Pin bolts
Threaded Threaded shal | be ASTM A325 with threads excluded from the
Coupl ing Coupling shear plane. Pin bolt and ¥" diameter pipe shall

have 3" diameter holes for a !g" diameter galvanized
cotter pin. Back clamp plate shall be furnished with
ARM COUPLING DETAIL ILSN ARM COUPLING DETAIL a ¥" diameter hole for each pin bolt. An g " diameter
hole for each pin bol+ shall be field drilled through
the pole after arm orientations have been approved
by the Engineer.

. 179" thickness is permissible
for Tip Section

Min La
6'-0"(Min)~11’-0" (Max) e(lquqlsp1 .5
4 9"+ t+imes female
1.D

Elﬁf el VAR I
——0 =4 g’ Texas Department of Transportation
gce):;‘i séig:;pfg?iztm;s Ly -57’4 " Dia holes and l Traffic Operations Division
s . 1- " Dia galv A307 bol+t.
7gng$ﬂd g;§g+27iénjoin+ Tcu:k8 weld nut to thread TRAFFIC SIGNAL
. ! projection after making
W S SUPPORT STRUCTURES
? . 1Z1 | . " _ "
rgagk:g Grt:? ghlpped with Item 445, "Galvanizing". gggycgigciggﬁkg: 9EGé; Bﬁzgﬂg‘r?r\?v?ﬂg LONG MAST ARM ASSEMBLY
tsassembled. 12" Dia Threaded Coupling. (50 TO 65 FT)
ARM WELD DETAIL W
SLIP JOINT DETAIL (CLAMP-ON ARM) BRACKET ASSEMBLY ———— (80 AND 100 MF’HLMXN&)Z%NZE)
ongitudinal Seam Weld mu e -
oriented within the lower 90° Sheet 4 of 5
Of. +h? SignOI or'rp. ©T DOT N ber 2000 DN: JK CK: GRB DW: FDN CK: CAL
168(:/;yMII"I DeneTI:'CITIOF:I . . : REVIOSVIi:Ser CONT sgcw‘ 408 ‘ HI(JHWAY
. penetration within 6 4-20-01
of circumferential base welds. 112
DIST COUNTY SHEET NO.
25
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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:

Shipping Parts List Shipping Parts 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 |isted equipment attached Luminaire Arms (1 per 30" pole)
Nominal 30’ Poles with Luminaire 24" Poles with ILSN 19.50" (Single Mast Arm) Nominal Type IV Arm (4 Signals) Nominal 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 Luminaire and no ILSN Length and 4 CGB Connectors
hand hole, c¢lamp-on simplex See note above ft. Designation Quantity ILSN Arm (Max. 2 per pole) Ship with
Single Mast Arm 50 501V clamps, bolts and washers
Lf ft. Designation Quantity Designation Quantity Designation Quantity 55 551V 1 Nominal Arm Length Quantity
50 50L 505 50 60 601V 1 7 Arm
55 55L 1 55S 55 65 051V 9" Arm
60 o0L 1 60S 60
65 05L 65S 65 Traffic Signal Arms (80 MPH Clamp-On Mount) (1 per pole) Ship each arm with |isted equipment attached
Dual Mast Arm Type I Arm (1 Signal) Type II Arm (2 Signals) Type IIT Arm (3 Signals)
Lf Le Nominal | 2 CGB connector and 1 clamp 1 Bracket Assembly and 3 2 Bracket Assembly and 4
ft. | ft. | Designation Quantity Designation Quantity Designation Quantity Arm w/bolts and washers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
50 20 5020L 5020S 5020 Length w/bolts and washers w/bolts and washers
24 5024L 5024S 5024 ft. Designation Quantity Designation Quantity Designation Quantity
28 5028L 5028S 5028 20 201-80
32 5032L 50325 5032 24 241-80 2411-80
36 5036L 50365 5036 28 281-80 2811-80
40 5040L 5040S 5040 32 3211-80 32111-80
44 50441 5044S 5044 36 36I1-80 36I11-80
5 | 20 5520L 55205 5520 40 40111-80
24 55241 5524S 5524 44 44111-80
28 5528L 55285 5528
32 5532L 55325 5532 Traffic Signal Arms (100 MPH Clamp-On Mount) (1 per pole) Ship each arm with |isted equipment attached
36 5536L 55365 5536 Type I Arm (1 Signal) Type II Arm (2 Signals) Type III 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 and washers CGB connectors, and 1 clamp CGB connectors, and 1 clamp
60 | 20 6020L 6020S 6020
24 6024L 6024S 6024 ft. Designation Quantity Designation Quantity Designation Quantity
28 6028L 6028S 6028 20 201-100
32 6032L 6032S 6032 24 241-100 2411-100
36 6036L 6036S 6036 28 281-100 2811-100
40 0040L 6040S 6040 32 3211-100 32I11-100
44 0044L 6044S 6044 36 36I1-100 36III-100
65 20 6520L 65205 6520 40 40ITI-100
24 65241 6524S 6524 44 44111-100
28 6528L 65285 6528
32 05321 65325 6532 Anchor Bolt Assemblies (1 per pole) Each anchor bolt assembly consists of the following: Top
36 6536L 65365 6536 Anchor Anchor and bottom templates, 4 anchor bolts, 8 nuts, 8 flat
40 0540L 65405 6540 Bolt Bolt washers and 4 nut anchor devices (type 2)
44 6544L 65445 6544 Diameter Length Quantity per Standard Drawing "TS-FD".
21/2 " 5 - 3" 2 Templates may be removed for shipment.
Foundation Summary Table *x
Location Avg. N No. |Drill Shaft xxx Notes
Ident. Blow/ft. | Each | Length (feet) Abbreviations
48-A ¥*  Foundations may be |isted separately Lf= Fixed Arm Length
7200 10 1 22 or grouped according to similarity of location Le= Clamp-on Arm ?’Texagfﬁfﬁgﬁg g;“”sganspor fation
300 10 1 22 and type. Quantities are for the Contractor’s Length (44’ Max.)
information only. LONG MAST
*¥%  Decimal lengths in Design Table are to allow
interpolation for other penetrometer values. ARM ASSEMBLY
Round to nearest foot for entry into Summary
ound PARTS LIST
wos outhorired by Comeron L Wilioms, gZ2r-r~CoN -
£ e eicr s tele 5 F¢ 0} Sheet 5 of 5 LMA(5)-12
e o e L OT00T Noverber 2000 fovx __Jocome Jow ron Joueou
Total Drill Shaft Length “ Progice Act March 0, B w1 % e
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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:

MATERIALS

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

Pole or Arm Simplex | 4576 Gr.1021(3), or A36 (Arm only)

7'-6"t1" (8’ Nominal Arm Length)

o o _Qpe 0° (+2°,-0°)
S? (+2°,-0°) - .A ’ Arm Pipes ASTM A53 Gr.B, A501, A1008

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

g" [Mmin. straight Arm Strut Plates (@ |ASTM A36, A572 Gr.50 (4), or A588

[
gv |[Min. straight

length

length - -
‘ Misc. ASTM designations as noted

2" SCH 40 Pipe

Removable plastic or
2 3%" 0.D.

Removable plastic or Strut R 3% "x 2" Min. -
galvanized metal cap

galvanized metal cap
2" SCH 40 Pipe
2 %" 0.D.
Strut B % "x 2"

Min.

. C)Dimensional limits are given to show acceptable
2/ -3"% " M'”-_\ variation in design. All of a Fabricator’s production
3-0% " Moxrw() ) of a particular arm length shall have the same
dimensions within specified tolerances.

Stru
R %

Min.

+
Ny 2n

5@ "] "
5/ -gUE1"

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

C)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 V," SCH 40 Pipe
4 P 1 %" 0.D.

1 %" 0.D.

LA-1

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

GENERAL NOTES:
Design conforms to 1994 AASHTO Standard

DIRECT ATTACHMENT Specifications for Structural Supports for

. . Highway Signs, Luminaires, and Traffic Signals
" |

€Y Dia. A307 Bolts € Y ?'G' A307 Bolts DETAIL and Interim Revisions thereto. Design Wind

2 at 4" c-c each side 2 at 5" c-c each side Speed equals 90 mph plus a 1.3 gust factor.

4 bolts & 4 lock 4 bolts & 4 lock Arms are designed to support a 60 Ib. luminaire

washers per clamp washers per clamp 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
‘ AR 1 Assemblies (Steel)" and with the details,
] < Mm : m dimensions, and weld procedures shown

& AV o herein. Weld references call for preapproved
4.2 /4 weld procedures which the Fabricator must
| B =— 4§‘ I € Y%," Dia. Holes- obtain prior to fabrication. In the absense of
Q 13NC Tapped \/on . specified Fabricaton folerances, dimensions
o | d PP Va 4 shal|l be within the tolerances generally

= ) (5\__ = Threads ¥ " obtainable in normal fabrication practice.
O won: " . " o=
—r Yo" Dia. x 1Y o V" Dia. x 1 Y% 2 ; Unless otherwise noted, all parts shall be

A325 Bolt A325 Bol+t - ‘ _ galvanized after fabrication in accordance with
Clamp === Clamp (2 per fitting) (2 per fitting) 'L Item 445, "Galvanizing".

8-FOOT LUMINAIRE ARM 10-FOOT LUMINAIRE ARM

1“1"/2"

‘ 1111. Vz"

iz

5" Approx.

R a4" x 6" R 3g x 7"
A572 GR 50 A36 Field cut Field cut WA

LA-2 LA-2

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.

hole in - hole in
Va A Va pote ™~ ﬁmwj i pote ™~
CLAMP ATTACHMENT CLAMP ATTACHMENT

L~
DETAIL NO. 1 DETAIL NO. 2 S Rer g5t ing) ]
(HALF SECTION) (HALF SECTION) i Arm Simplex 7

H

=-1)

5" Appox.

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
LA-3 | € %" Dia. A307 Bolts shall ship the clamp assembly securely attached

- WA : Cl H
g_zahDi;‘ ZA?25KBOHS 4 LA-3 %V 6" 3 gglis%& 4c |COOekGCh side n amp n POLE SIMPLEX DETAIL to the pole at the location shown on the plans.
olts oc

If cl bl i dered without
washers per clamp washers per clamp UPPER SIMPLEX FITTING UPPER SIMPLEX FITTING 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.

Lock Washer )
(2 per fitting)

Arm Simplex

2" Dia. Approx.

Pole Simplex Pole Simplex

5" Approx.

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

A325 Bolt
(2 per fitting)

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

Yo"t V"
So
IRESZS

///ff1 %" Dia. Approx.

g’ Texas Department of Transportation
Traffic Operations Division

STANDARD ASSEMBLY
DRAWINGS FOR LUMINAIRE
SUPPORT STRUCTURES

1 % n
1 |/2 n
I\

Lip
removed N

;Q" Dic'gigl:///’ é§ == %

Sch 80 A = .

Pipe = Lip
removed—

\

Lock Washer
(2 per fitting)

Arm Simplex

Lock Washer
(2 per fitting) 1

Arm Simplex

AN N
51/4," Approx.

Clamp == Clamp .
RL%-,"XS" Ff_:%s X 6

A572 GR 50 X ! AT15 GR 50

ARM DETAILS
LA-2 Ve A A LA-2 \A*CIGmD 3 ‘
7. - 8

CLAMP ATTACHMENT CLAMP ATTACHMENT N T LUM-A-12

Pole Simplex Pole Simplex Vp"

LOWER SIMPLEX FITTING LOWER SIMPLEX FITTING
DETAIL NO. 3 DETAII_ NO. 4 - ©7TxDOT August 1995 DN: LEH ‘cm Jsy ‘DW: LTT ‘CK: TEB
5-96 REVISIONS CONT |SECT JoB HIGHWAY

(HALF_SECTION) (HALF SECTION) SECTON A-A SECTON B-B ARM SIMPLEX DETAIL E
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27

129




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:

ARM SIZE A B c D £ g%ﬁ
D4 F DIA
in. in. in.|in.|in. | in. [in. | in.
6.5 | .179 | 12 | 9 9 |6 |1%]| 1
1.5 .179 1319 1016 [1% 1
8.0 .179 [ 14 | 10 | 11 | 7 2 |1
9.0 | .179 | 16 | 11 | 13 | 8 2 |1
9.5 L179 [ 17 | 12 | 14 | 9 2 |1 Y
9.5 | .239 | 18 | 12 | 15 | o 2 |1 Y4
10,0 | .239 | 18 | 12| 15| 9 2 |1 Y
10.5 | .230 | 18 | 13 | 15 | 10| 3 |1V
11.0 | .230 | 18 | 13| 15|10 ] 3 [1%
o e ¥s I\
6O 70 e x Yol mall s
MC-1 4
Ya or 39/ Y x

B
D

€ conn. Bolts
(4 total with
1 flat & 1
lock washer
each)

@ v

®

in pole

€ Pole

2 Yo" dia hole
//kgiin plate

_f?

~— 4" dia hole

DETAIL A

§RM SIZE A B c D £ g%?
1 ¥ DIA
in. in. in.| in.] in.| in.] in.| in,
7.0 L179 | 11 [ 11 ] 8 8 |1 |1V
7.5 179 [ 11 [ 11 ] 8 8 |1 %[1Y%
8.0 [ .179 [ 11 ]| 11 ]| 8 8 2 [ 1Y
9.0 .179 13 [ 13 [ 10 ] 10 2 |1 Y
10.0 179 (13 | 13 10|10 | 2 [1Y
9.5 L2390 [ 13 | 131010 2 [1%
10.0 .239 [ 14 [ 1a | 11 [ 1 2 |1
11.0 | .239 [ 14 ] 1a | 11 [ 11 3 [1 %
11.5 | .239 | 14 | 14 [ 11 | 11 3 [1%
3..MC-1 Yo
F60r 19 /% % ¥e — - E
ot VZENN — —ﬁy Sussets R
q0r3g./ 7, 1 [y 8" Gussets
Yo x /al” N | Ctop & bottom)
i % See "Detail A"
] 744 (Option #1)
— 0O |
o 9 &8s > T A=
M ) See "Detail B"
Slipyze = 3EO[I?-hon #2)
€ conn. Bolts € Arm—/ %" Gusset R
(4 total with
1 flat & 1 lock | ‘7_7_@.0-2
washer each) <§': — %6
qiwi :
o
Himpu I
d—r{ | T™—2 %" dia hole
[ﬂ | | in pole & plate
,/; ® Deburr holes and

| ® Deburr holes and

offset as shown

for drainage

FIXED MOUNT DETAIL 1

€ Pole ——= C
for drainage

FIXED MOUNT DETAIL 2

ARM SIZE CONN. BOLTS|PIN BOLTS ARM SIZE A F T CONN. BOLTS|PIN BOLTS
Dy F A F No. | Dia [ No.[ Dia 1 F No. | Dia |No.|[ Dia
in. in. in.|in. | ea. | in. [ea.] in. in. in. in.|in. | in.| ea. | in. |ea.| in.
6.5 | .179 12] e 4 1 2 | % 7.0 | .179 |12 6 | Y| 4 o |l 2| %
7.5 L179 14| 8 4 1 2 | % 7.5 L179 [ 14 8 Ya 4 Yol 2| %
8.0 179 14| 8 4 1 2 | % 8.0 179 | 14 8 Ya | 4 o |l 2| %
9.0 .179 16 | 10 4 1 2 | % 9.0 L179 |16 [ 10 Y% 4 1 2 | %
9.5 179 18] 12 4 (1 Vel 3 % 10.0 L179 [ 18 [ 10 %l 4 1 2 | %
9.5 .239 18] 12 4 1 Vel 3| % 9.5 .239 |18 [ 10 1 6 1 3| %
10.0 . 239 18] 12 4 1 Y] 3| % 10.0 .239 | 18 | 10 1 6 1 3|1 %
%, _Gap = 2T max
- Gap 1" Max 2
. N n T
Dia as ~| x 2" Typ R — ﬂﬁFﬁT
required 12 w /" Dia Dia as J ™ [ I Vy" dia
i require _ 0w - 2"
drainage hole = i R*T —drainage hole
1 " Dia 4/(’ o s
. threaded 0,4 1 Y" Dia
¢ Pin bolt, 7 coupling threaded
pipe and hole *.* coupling
¥" Dia Soh 80 € Arm @,Pin&bglﬁl‘, \ )y
Pipe (Typ) pipe ole "W —AAAI
Typ " dia e
EiA—=}i5m
(Typ) Y Min. 85% Sch 80 Pipe & —¢ arm
= 8 Yo" thick Penetration
2 IC . o
| 3rd Pin ‘ stiffener B 3rd bol+ Grade 50 ft Min. 85%
« | Polt where ! ‘ ) where g Penetration
i | | require
required - ‘ L Y x Va q : ‘ : e
’ ST 1S 3 LA ex v
N [ N N L e ! .
QL- PRI €[] El g -J? T 7 e S
< NN é (;\__ SN Hléi A o S _J})
P N ~ o [Nt L i Sl o
:\ 7‘ _ | < ' H: ‘ i, \H: é“%:
i D H IR _
Y R T | ‘ thick Ya -4 (1 | g N
~ %" Dia ; Connection bolt with NI v,
~| PIn bolts heavy hex nut, = ; ‘ 4
(Typ) & Pole 2 flat washers ~ i | ! Connection Bolt with
Yo" thick and 2 lock washers. ~ hex nut, 2 flat washers
strap B Pin Bol+ F*Q Pole & 2 lock washers

CLAMP-ON DETAIL 1

CLAMP-ON DETAIL 2

MATERIALS

R aonn  Sharre@| A1011 HSLAS Gr.50 Class 2, A572 Gr.50

ASTM A595 Gr.A, A588, A1008 HSLAS Gr.50 Class 2,
or A1011 SS 6r.50 (2)

Plates ®© ASTM A36, A588, or A572 Gr.50
Connection Bolts | ASTM A325 or A449, except where noted
Pin Bolts ASTM A325

. ASTM A53 Gr.B, A501,
Pipe ® A1008 HSLAS-F Gr.50, A1011 HSLAS-F Gr.50

Misc. Hardware

Galvanized steel or stainless steel
or as noted

DETAIL B

e " Clamp R

56 " Flange R

/4" or 3g pole
3" or 7g pole

Ve "

(@ ASTM A572, A1008 HSLAS, A1011 HSLAS, A1008 HSLAS-F,
A1011 HSLAS-F or A1011 SS may have higher yield strengths but
shal | not have less elongation than the grade indicated.

@ ASTM A1011 SS Gr.50 material shall also have a minimum
elongation of 18 percent in 8 inches or 23 percent in 2 inches.
Material thickness in excess of those stipulated under A1011 SS
will be acceptable providing the material meets all other
A1011 SS requirements and the requirements of this item.

Y

Ya"

(3

Ya

offset as shown

FIXED MOUNT ARM

ARM BASE WELD DETAILS

€ pPin bol+,j
pipe & hole

Sch 80 Pipe
3rd bol+t

required

f—

ARM SIZE CONN. BOLTS|[PIN BOLTS
) 3 A | F 'No. ] Dia |No.] Dia
in. in. in.|in.| ea. | in. [ea.] in.
6.5 .179 12| ® 4 1 2 [ %
7.5 .179 14| 8 4 1 2 | %
8.0 .179 14| 8 4 1 2 %
9.0 .179 16| 10| 4 1 2 | %
9.5 .179 18 12| 6 1 30 %
9.5 . 239 18 12| 6 1 3 %
10.0 . 239 18] 12] 6 1 30 %
o0

1 Y%" Dia
threaded

*| coupling

L2 "2 Yl

Pin Bol+

3" gusset R

Connection Bol+t
with hex nut, 2
flat washers &
lock washers

¢ Pole
CLAMP-ON DETAIL 3

CLAMP-ON ARM

/2" U-Strap, Grade 50

/»" dia drainage hole

i Min. 85%
| Penetration
E— | Arm——e= except
i , . "Clamp-on
” ” Detail 3"

GENERAL NOTES:

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
galvanizing. The slot shall be centered behind the arm and shal |
be no longer than the arm diameter minus 1"

Fixed mount details are used for single mast arm assemblies
and for the first arm on dual mast arm assemblies.

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

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 %" dia holes for a !Yg" dia galvanized
cotter pin. Back clamp plate shall be furnished with
a¥%" dia hole for each pin bolt. An " " dia hole
for each pin bolt shall be field drilled through
the pole after arm orientations have been
approved by the Engineer.

g’ Texas Department of Transportation
A" Traffic Operations Division

STANDARD ASSEMBLY
FOR TRAFFIC SIGNAL
SUPPORT STRUCTURES

MAST ARM CONNECTIONS
MA-C-12

©TxDOT August 1995 DN: MS ‘CK: sy ‘DW: WM ‘CK: sy
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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:

Damping R 5 -6" 1Y
length nipple

4 Equal Spaces 3"

1 V?riitT‘;*

Location of

|l
Damping R r
Mounting CIlamp 1 pn

’/////<;‘Moun+ing Clomp.jl/j)‘\\\\\\ — tube saddle
I iyl I by iy ]]I
I

|
—15H5395-

s el -—————— ‘:Tb—, -———- ,—;‘Ti‘ ——m = =—ld === i Sl
. S - FR—-————= g el [P gy 2 o iy R ik
- I i i 1 i 11

¢ Damping B ———]

1 Y," dia
¢T aluminum pipe

PLAN
Damping B (. 125" thick
aluminum sign blank)
Support Assemblies 1/-0" Min 6"
Saddle Spacin I
mount ing pacing 4 5
¢ %" dia square head U-bolt RN %
connection bolts between A A
damping B and ‘ .- 72
mounting clamp, —=f———————— =} =
L a o L
|

Tot i 2
mount ing ‘ = =
clamp w/ | ' ‘I
U-bol+ ‘ - 1 Y2t diq, o

el -

|—|.n_|

%
1 2" dia Sch 40
aluminum mounting
pipe extending full
5’-6" of damping plate
‘,/ | R | 7777\7‘7 7777777 R
ol :::::j \ \

— ~ \
NN - ] ‘
-\ . 30 |
T~ 1 5" Threaded
S~ il — band (or cable)
- 7 mount clamp

2 |

9% 90%%%% (X2
X 196%6%% ’T R |
|

Vented back plate -/

DAMPING PLATE MOUNTING DETAILS

1 Y," dia
é tube saddle

Setscrew

a" dia H Sch 40, L

sq head i | all threaded " =—AIll or partially
(Typ) V-3 nipple I threaded coupling

Mast arm

as

LAA—Q Damping B and signal head assembly
ELEVATION

band (or cable)
mount clamp

mount clamp

Damping B (.125" thick
aluminum sign blank)

[~

Mounting clamp

1 Y5" Dia Sch 40
aluminum mounting
pipe

" dia, Sch 40

Saddle mounting U-bolt

1 " dia. tube saddle

Setscrew ;gg+°grm
IR

1 Yo" Threaded

Mast arm

Vented back plate

SECTION A-A
(Showing standard placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

| 174"

Damping B (.125" thick 1 " dia
aluminum sign blank) Sch 40
aluminum

%" Min

I mounting pipe

1 /2" Threaded
band (or cable)

Mast arm

€ Signal head \
attachment ———

GENERAL NOTES:

In accordance with the findings of TxDOT sponsored
research, the installation of a damping plate in
accordance with the details shown here at the
end of signal mast arms of SMA and DMA standard
structures reduces excessive harmonic vertical
vibration, and thus fatigue damage. Any deviation
from these details may reduce the effectiveness of
this damping device.

Aluminum sign blank for damping plate shall conform
to Departmental Material Specifications DMS-7110.
Materials for mast arm mounting clamp and tube saddle
shal |l be aluminum castings or aluminum alloys as in
accordance with manufacturers’ stipulations. Mounting
pipe, pipe nipple and coupling shall be aluminum alloy
6061-T6 or 6063-T6. Damping plate mounting clamp
and u-bolt assemblies shall conform to Standard sheet
SMD (GEN) -08. U-bolts for saddle mounting shall have
a minimum yield strength of 36 ksi.

Damping plate shall be mounted horizontally.
Position centerline of damping plate to align with
centerline of signal head assembly. Vertical clearance
between signal head (with or without backing plate)
and bottom of damping plate shall be maintained
as shown. The attachments shown here are examples
only, other supporting details which meet both
alignment and vertical clearance requirements are
also acceptable.

Unless stipulated by the manufacturers, all steel
parts shall be galvanized finish in accordance with
Standard Specification Item 445, "Galvanizing".

Contractor shall verify applicable field dimensions
before the installation.

% " square
head bolt

Damping N
ylon washer
plate flat washer @
lock washer
|
\

14" Dia mounting clamp
olé%inum (specified or
pipe universal)

(:;rSoddle Mounting clamp
mounting 1 V" di
2 ia
§ U-bolt tube saddle
1 1 /2" dig,
o= . Sch 40
gle Coupling—=i ¢! ai| threaded —
- nipple
Elo setscrew PP
o
v Top of
T mast arm

Vented
back plate

SECTION A-A
(Showing alternate placement of signal head)
(Mounting clamp U-bolt is not shown for clarity)

(:)Recomnended supporting assemblies
(Showing alternate placement of signal head) to achieve required height

Height One nipple | Two nipples One coupling
required |each length| each length P'US each length
6"-6 ¥," 3" - -

7"-8 V" 4" - -
9"-10 Yo" 6" - -
11"-15 V" - 4" 5"
16"-24" - 6" 10"

Mounting
clamp
U-bolt

SECTION B-B
(Showing damping plate attachment)

g’ Texas Department of Transportation
A" Traffic Operations Division

MAST ARM DAMPING PLATE
DETAILS

MA-DPD-12

(] TxDOT January 2012 DN: JSY ‘CK:ARC ‘DW:TGG ‘CK:JSY
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SIGN R10-4bL SIGN R10-4bR SIGN R10-4bRL y;rl .
911 X 12" 9u X 12" 9-: % 12" TYPE 1 CLAMP NOTE‘ A

( PUSH ) ( PUSH ) ( PUSH h = 1 THE POLES ON THIS DRAWING ARE
BUTTON BUTTON BUTTON SHOWN AS AN EXAMPLE ONLY. POLES OF
FOR FOR FOR O SIMILAR DESIGN FOR ANY CROSS SECTION

WHICH MEET THE SPECIFICATIONS AND
REQUIREMENTS SHOWN ON THESE DRAWINGS

=g AND ARE APPROVED BY THE ENGINEER WILL
CAP BE DEEMED ACCEPTABLE.
\ J \ J \. J ij_ N i,
Zéix 27 | PusH BUTTON - 1
PEDESTRIAN PUSHBUTTON PEDESTRIAN SIGNAL HEAD MOUNTING LT
FOR ONE PEDESTRIAN SIGNAL HEAD —=> J INTEGRAL SIGN
SIGN DETAILS ©
1524 L2\
PUSH BUTTON
Sliylfgq;gﬁL Slgy,fgqggPR INTEGRAL SIGN
o (IF NEEDED) - I
‘¢ ‘f i
START CROSSING 1 START CROSSING RYAL
Watch For k Watch For CROSS PED. |~ o .— 0.D.
Vehicles Vehicles BRACKET HEAD L - =
_ DON'T START ~ DON'T START o™ o % 2
Finish Crossing Finish Crossing ot CONDULET\ % DR AWAY =
If Started [f Started = — - =
TIME REMAINING TIME REMAINING % g?gg\?’ﬂ& | 7‘ s
To Finish Crossing To Finish Crossing g S SHOWN BUSH BUTTON : | =
PED. © ON PLANS WITH | \ |
DON'T CROSS DON'T CROSS HEAD INTEGRAL SIGN, ‘ .
POLE S @
TWO (2) BRACES MOUNTED TO POLE TYPE I PN
T0 CROSS T0 CROSS WITH TYPE 1 CLAMPS TyPE . |
————)
\ / S <
(98]
PEDESTRIAN SIGNAL HEAD MOUNTING - )
COUNTDOWN PEDESTRIAN PUSHBUTTON FOR TWO PEDESTRIAN SIGNAL HEADS a .
SIGN DETAILS o
143C ! L
PEDESTRIAN PUSH BUTTON POLE M ©
A NOTE: CLAM SHELL MOUNTING HARDWARE MAY .( M 1.
BE USED INSTEAD OF MOUNTING HARDWARE SHOWN
ABOVE, AS APPROVED BY THE ENGINEER. PEDESTAL POLE
ICC P/N 4805 OR McCAIN QUICKMOUNT OR APPROVED EQUAL.
It :
NOTES: ALTERNATIVE MOUNTING METHOD -A ©
revised 12-92 FOUNDATION
ALTERNATIVE PEDESTRIAN SIGNAL
1. PEDESTRIAN SIGNAL HEADS SHALL BE MOUNTED WITH HEAD AND SIGNING
TYPE 1 CLAMPS AND APPROPRIATE TUBING. revised 10-08
2. ALL PEDESTRIAN SIGNAL HEADS SHALL BE INSTALLED ON THE EE?E(S)LRFI’(A)EEPUSH
AWAY-FROM-TRAFFIC SIDE OF THE PEDESTAL OR MAST ARM POLE. TYPE 1 CLAMP revised 01-11

DALLAS DISTRICT STANDARD

3. ALL WIRING FOR PEDESTRIAN SIGNALS SHALL BE TOTALLY ENCLOSED
BAND

WITHIN THE SIGNAL MOUNTING HARDWARE.
4. ALL PEDESTRIAN SIGNAL HEADS AND PUSH BUTTON SIGNS SHALL 6 |(SEE TITLE SHEET)

DISPLAY THE SYMBOLIZED MESSAGES SHOWN ABOVE. LINK PEDESTRIAN SIGNAL [voas e

HEAD IDENTIFICATION [ = [= = Tw=




