GROUND MOUNTED SERVICE EQUIPMENT OPTIONS Z
FOR UNDERGROUND ELECTRICAL SERVICE E;’f
<
<== .
Zxkto
HSO ™
= SERVICE L JI5H=
DISCONNECT METER CopT
(TYP) BASE wTZw o
— (vP) ShEtE
COMBINATION SEE NOTE 5 |<£ i
PANEL " =z
1" METALLIC
)ﬁ (TYP) CONDUIT P 5 S =
& 2 LB'S o weg
(TYP) o = .g
-
PEDESTAL MSEETQ/'-I'-CIEC POLE MOUNTED SERVICE EQUIPMENT OPTIONS FOR N &E
— EXTENSION CONDUIT 7] OVERHEAD ELECTRICAL SERVICE - O
4 (TYP) SIGNAL
CABINET
(TYP) T -
L y SEE NOTE 6 ( v M - 1" WEATHERHEAD WITH INSULATOR 7@
%«v L, peiy = et L hv\ L) SEE NOTE 5 n iy
71‘ I 7/\/—"—/%7
SERVICE CONDUIT | I ‘\\ (7))
SUPPLIED BY
UTILITY CO. g‘ri% =
i us s O
[
COMBINATION PANEL COMBINATION PANEL OR i I w l':'
WITH PEDESTAL EXTENSION METER BASE AND DISCONNECT W J /QEEEEO%SE o o
SURFACE MOUNTED ON = COMBINATION PANEL Z o
6"X6" TREATED WOOD POST F’ ’ ‘/ SERVICE —
[
| |~ DISCONNECT <§( [1T]
NOTES == 59
SEEE ‘ &
- MH /| 1" METALLIC CONDUIT & y
7T 2 LB'S FOR ELECTRICAL a =
. LOCATE THE SERVICE EQUIPMENT NEAR THE SIGNAL CABINET IN A MANNER THAT WILL Ll SERVICE TO CABINET o o
ALLOW EASY ACCESS TO THE SERVICE DISCONNECT. LOCATE SERVICE EQUIPMENT SO — TERMINAL < W
AS NOT TO OBSTRUCT SIGHT DISTANCE OF VEHICLES TURNING RIGHT ON RED. g\; \ || |~ COMPARTMENT =T
I n Z
FOR GROUND MOUNTED ELECTRICAL SERVICE INSTALLATIONS WHEN POST MOUNTING w 2" METALLIC CONDUIT <
IS CHOSEN, INSTALL TREATED WOOD POSTS A MINIMUM OF 3 FEET INTO THE I Hﬂ & 2 LB'S FOR A = -
GROUND. 1%y = SIGNAL WIRES 3 m— 0w L
- ()
INSTALL ALL METER BASES MOUNTED IN PEDESTALS AT A HEIGHT NOT TO EXCEED >
5 FEET AS MEASURED FROM THE CENTER OF THE METER. INSTALL ALL OTHER METER WOOD POLE METAL POLE <§f —
BASES AT A HEIGHT BETWEEN 4 FEET AND 5 FEET AS MEASURED FROM THE CENTER OF = oc
THE METER. SEAL ANY UNUSED MOUNTING HOLES ON COMBINATION PANELS, METER <
BASES AND SERVICE DISCONNECTS. c ©
. INSTALL OVERHEAD ELECTRICAL SERVICE ON POLES AS SHOWN WHEN UNDERGROUND - H
SOURCE IS NOT AN OPTION. COMBINATION PANELS, OR METER BASES AND w
SERVICE DISCONNECTS, MAY BE INSTALLED ON POLES WHEN POLE MOUNTED SIGNAL
CABINETS ARE REQUIRED FOR THE INSTALLATION. DO NOT ROUTE UNFUSED
OVERHEAD ELECTRICAL SERVICE CONDUCTOR INSIDE OF METAL POLES.
. TYPICAL POINT OF DELIVERY FOR UNDERGROUND SERVICE IS INSIDE OF METER
BASE. TYPICAL POINT OF DELIVERY FOR OVERHEAD SERVICE IS AT THE
WEATHERHEAD ENTRANCE AT THE TOP OF THE SERVICE RISER.
. THE _ABOVE GROUND PORTION OF ELECTRICAL SERVICE CONDUIT TO THE SIGNAL SHEET 1 OF 2
CABINET MUST BE METALLIC. THE BELOW GROUND PORTION MAY BE METALLIC OR
e, 1700.01




TYPICAL ELECTRICAL CONNECTION DETAIL FOR
OVERHEAD SERVICE INSTALLATION
(SHOWN WITH METER BASE/SERVICE DISCONNECT OPTION AND WITH
GROUNDING ELECTRODE CONDUCTOR TERMINATED IN DISCONNECT)

NEUTRAL

T

CONNECTION

GROUNDING/BONDING BUSHING
(SEE NOTE 1)

LOCK NUTS —

#8 AWG MIN —
STRANDED COPPER (BLACK)

120 V SINGLE

POLE BREAKER

#8 AWG MIN
STRANDED COPPER (WHITE)

#8 AWG MIN _ |
STRANDED COPPER (BLACK)

GROUNDING/BONDING BUSHING

LOCK NUTS —

METER BASE

#6 AWG MIN SOLID BARE
COPPER OR GREEN INSULATED
STRANDED COPPER WIRE

HUB (SEE NOTE 1)

#8 AWG MIN
STRANDED COPPER (WHITE)

SERVICE DISCONNECT
NEUTRAL BUS

MAIN BONDING SCREW

#6 AWG MIN
GREEN INSULATED
STRANDED COPPER WIRE

#4 AWG SOLID BARE
COPPER WIRE TO
GROUNDING ELECTRODE
SYSTEM

1. WHEN USING A HUB LISTED AS A GROUNDING HUB (UL TYPES DWTT AND KDER),
THE BONDING BUSHING IN THE METER BASE IS NOT NECESSARY.

ALTERNATE ELECTRICAL CONNECTION DETAIL FOR
OVERHEAD SERVICE INSTALLATION
(SHOWN WITH METER BASE/SERVICE DISCONNECT OPTION AND WITH
GROUNDING ELECTRODE CONDUCTOR TERMINATED IN METER)

NEUTRAL

)

CONNECTION

GROUNDING/BONDING BUSHING
(SEE NOTE 1)

LOCK NUTS —
#8 AWG MIN

STRANDED COPPER (BLACK) — | |

120 V SINGLE

POLE BREAKER

#8 AWG MIN |
STRANDED COPPER (WHITE)

#8 AWG MIN |
STRANDED COPPER (BLACK)

GROUNDING/BONDING BUSHING

LOCK NUTS —

METER BASE

#6 AWG MIN SOLID BARE
COPPER OR GREEN INSULATED
STRANDED COPPER WIRE

HUB (SEE NOTE 1)

#8 AWG MIN
STRANDED COPPER (WHITE)

SERVICE DISCONNECT
NEUTRAL BUS
MAIN BONDING SCREW

#6 AWG MIN
GREEN INSULATED
STRANDED COPPER WIRE

#4 AWG SOLID BARE
COPPER WIRE TO
GROUNDING ELECTRODE
SYSTEM

5
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<
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L 19 =
SogT
Z -
W =1
—FoZos
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L
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0
r— EH
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ROADWAY STANDARD DRAWING FOR
ELECTRICAL SERVICE OPTIONS

SHEET 2 OF 2
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5
g
MULTIPLE ELECTRODES SECTIONAL ELECTRODES <|<£<;E )
SEEO
b 1 —
MARKER TAPE = -
6tz ﬁ\e/‘;/ W< gl
n ' n ' Homow
24 , . 24 X < — =
WN #4 OR #6 AWG SOLID MIN #4 OR #6 AWG SOLID C|I_)I:I—: %"”
BARE COPPER WIRE #4 AWG MIN SOLID BARE COPPER WIRE BARE COPPER WIRE n:c'gn—u:('
FROM MESSENGER CABLE —— TO EXTERNAL DISCONNECT GROUND BUS FROM MESSENGER CABLE % D
& =2
\ Y| o
#4 AWG MIN SOLID BARE / ~_— . =)
COPPER WIRE #4 AWG MIN SOLID BARE COPPER #4 AWG MIN SOLID BARE COPPER \m (o)
{ WIRE TO ADDITIONAL GROUNDING WIRE TO EXTERNAL DISCONNECT
IRREVERSIBLE COMPRESSION
e ELECTRODES IF NECESSARY | GROUND BUS
o IRREVERSIBLE COMPRESSION
= GROUND CONNECTOR
=
= I
58" COPPER-CLAD GROUNDING (L)
/ ELECTRODE SECTIONS (TYP) =
H 2
sl = Y
©=Z o
- oc
58" X 10' MIN COPPER-CLAD ol =) =
GROUNDING ELECTRODES, 10'-20' APART = o 8
= —
o
c -
=N <Z(
UNRESTRICTED SHOULDER LIMITED SHOULDER RESTRICTED SPACE g ; S
S Eo
Ww w
= w
| | | < &
\ \ \ » =
> < <
- == — — — — = - T T T T - = < O w
— = - i
) | P | Po— 9( [«
| | | o kK
x O 5
\ \ \ w =
\ \ \ d
‘ | \
PLACE GROUNDING ELECTRODES AT 90° | \
| |
PLACE GROUNDING ELECTRODES IN A STRAIGHT LINE SHEET 1 OF 2
1700.02




S
b
<
R
Lo
55
L9
HUB—— /\/ /\/ 08%’:: -
MESSENGER CABLE L CONDUCTOR TO POWER H3<SsT
GROUNDING CONNECTION SYSTEM POLE GROUND £ox°S
=0
[a'm H
S oCw
NEUTRAL : METER BASE = -
CONNECTION 4 o .
um .
o
1 w ()]
LOCK NUT (| 500 iy 1
#8 AWG MIN | |[ _ {7 STRANDED COPPER (WHITE)
STRANDED COPPER (BLACK) 5 & |} SERVICE DISCONNECT
120 V SINGLE | NEUTRAL BUS
POLE BREAKER ﬂ «||— MAIN BONDING SCREW
#8 AWG MIN | s #6 AWG_MIN
STRANDED COPP:S /i\‘;vvglﬁ& — GREEN_ INSULATED g "
| TRANDED COPPER WIRE
STRANDED COPPER (BLACK) 1 W
GROUNDING/BONDING BUSHING Ly o
== ™~ #4 AWG SOLID BARE e o
LOCK NUTS [ ] ' COPPER WIRE TO o 24
FOR JOINT USE POLES ONLY, GROUNDING ELECTRODE L =
#6 AWG MIN SOLID BARE COPPER SYSTEM =
WITH SPLIT BOLT CONNECTORS OR o o
PARALLEL GROOVE CLAMPS ON EACH END | = EO
(CONNECTION TO BE MADE ABOVE —H =
SPECIAL ROUTING SHOWN BELOW)———— =
| —1 é m 1
WIRE STAPLES, 24" SPACING ABOVE 8 FEET —=- 5 O©
AND 12" SPACING BELOW 8 FEET ABOVE GROUND (TYP) = =
=) —
24" MIN c >0
A ol b < @2
B ARG PROVIDE WIRING ROUTING AND STAPLING SO S wa
TR THAT STAPLES MAY BE TEMPORARILY - T)
R REMOVED AND GROUNDING WIRES CAN BE = a
i SO PULLED MIN 1.5" OFF POLE & SPACED MAX w 4=
= Q 0.75" APART TO ENABLE TESTING OF GROUNDING <
° ELECTRODE RESISTANCE BY CLAMP ON TESTER > <
= TO CABINET L OO0
) = H 3
< BE n
S = Z
T O o}
55" DIA COPPER CLAD STEEL w x
GROUNDING ELECTRODES, WITH 1 G
EXOTHERMIC WELDING CONNECTION T
SHEET 2 OF 2
1700.02
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L 19==
SoGT
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W<t =L
—FoZos
=
SPAN WIRE HANGER wi=, O
MESSENGER CABLE (SPANWIRE) clsag
o D -
|_
— oA
WRAPPING TAPE OR LASHING WIRE (TYP) i
/TRAFFIC SIGNAL AND/OR INTERCONNECT CABLES
N[ AN AN
BALANCE ADJUSTER o
\ x
I[ RED SIGNAL CABLE b 0
WIRE ENTRANCE — o 9(
FITTING SIGNAL HEAD =R
] = T
< A
YELLOW c < -
—] O w <ZE
oL o
L] o =
<DE - D
GREEN > <L -
< = <
O
g D 8
P o
T
= w
o >
CLOSURE CAP <
o
oc
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STANDARD SIGNAL FACE CLEARANCES
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FRONT VIEW

LEAD-IN CABLE —

gl
GALVANIZED 2-HOLE PIPE__“

STRAP ON 5' CENTERS

STANDARD —=— !; TNE Feuanc

R10-3 (D or E) SIGN
(ARROW TO MATCH
APPLICATION)

4

o[ 1o]

PR START CRI
R
Vehicles

\\I//

- DON‘T_START
|~ Finish_Crossing
,m-‘\ If Sm'ud

STEADY

“ DON'T CROSS
PUSH BUTTON
TO CROSS

3 6"

s

SIDE VIEW

SIGNAL CABLE

15" MIN
METALLIC CONDUIT FOR
LEAD-IN CABLE

PEDESTRIAN PUSHBUTTON
OR APS ASSEMBLY

[O]

o

SIDE VIEW

SIGNAL CABLE

FOR OVERHEAD INSTALLATION

GALVANIZED 2-HOLE PIPE STRAP

MIN METALLIC CONDUIT
FOR PEDESTRIAN SIGNAL CABLE

E
el

[

—~—FOR UNDERGROUND

7' MIN, 10" MAX

INSTALLATION

NOTES

. CONNECT PUSHBUTTON TO CONTROLLER

CABINET USING LEAD-IN CABLE. BOND
PUSHBUTTON HOUSING AND ALL METAL
COMPONENTS TO CABINET GROUND USING
CABLE GROUND.

. MATCH MOUNTING BRACKETS TO MOUNTING

REQUIREMENTS. OTHER APPROVED STYLES
OF BRACKETS MAY BE USED.

. REFER TO ROADWAY STANDARD DRAWING

1720.01 FOR GROUNDING AND SPANWIRE
ATTACHMENT .

“g\\\\\“——FOR OVERHEAD INSTALLATION

\GALVANIZED 2-HOLE PIPE STRAP
1" MIN METALLIC CONDUIT

FOR PEDESTRIAN SIGNAL CABLE

[

~=—FOR UNDERGROUND
INSTALLATION

8' MIN, 19' MAX

S
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<
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ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
WOOD POLE MOUNTING
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=
%)
PREFERRED ALTERNATE E:
4 éﬁ%.
S5
~ UL._JS?FA =
1" MIN METALLIC CONDUIT SogpT
M FOR PEDESTRIAN SIGNAL CABLE ugzu_ -
- FOTO5
15" MIN STAINLESS STEEL =T =W
) STRAP ON 5' CENTERS (TYP)\ U)EmCH)_I
O ANl
o D -
~ 15" STAINLESS \ = ;
/ STEEL STRAPS (TYP) | HL E'—'
i 7 |
7/ | we
15" MIN METALLIC CONDUIT— =
FOR LEAD-IN CABLE
/, N -
) =
H
:\I//’ . Z
A e 3
- l]EI TIME REMAINING E
PR START CROSSING To Finish Crossing| " } oc
e \ P — 15" MIN METALLIC CONDUIT o) w
e o s [ oo cross FOR LEAD-IN CABLE e -
P ¥ e o)
] e STANDARD R10-3 (D or E) SIGN e S a
T (ARROW TO MATCH APPLICATION) T0 CROSS E
“ DON'T CROSS = 24 d
oS BoTTON PEDESTRIAN PUSHBUTTON < Q
—_ OR APS ASSEMBLY c <L -
TO CROSS =< o w o»n
<C
24 : o T
= g o
e A
2 S < uw
= < = j
~ = O q
D =
/L > N w
K wn
© < ;]
™ = <
2
4% =
/, NOTES e <
—
1. CONNECT PUSHBUTTON TO CONTROLLER CABINET USING E
LEAD-IN CABLE (INSIDE POLE FOR PREFERRED MOUNTING). 0N
BOND PUSHBUTTON HOUSING TO CABINET GROUND USING wl
CABLE GROUND. a
2. BOND METAL POLE AT CABINET LOCATION TO CABINET o

GROUND USING #14 AWG TYPE THWN.
3. MATCH MOUNTING BRACKETS TO MOUNTING REQUIREMENTS.

OTHER APPROVED STYLES OF BRACKETS MAY BE USED. SHEET 2 OF 6

1705.02




PREFERRED

le————— 8 MIN, 19' MAX ———————=

oo

NOTES

. MATCH MOUNTING BRACKETS TO MOUNTING REQUIREMENTS.

OTHER APPROVED STYLES OF BRACKETS MAY BE USED.
IF PUSHBUTTONS ARE INSTALLED, CONNECT PUSHBUTTON

" TO CONTROLLER CABINET USING LEAD-IN CABLE (INSIDE

POLE FOR PREFERRED MOUNTING). BOND PUSHBUTTON
HOUSING COMPONENTS TO CABINET GROUND USING CABLE
GROUND.

BOND METAL POLE AT CABINET LOCATION TO CABINET

" GROUND USING #14 AWG TYPE THWN.

15" MIN STAINLESS STEEL
STRAP ON 5' CENTERS (TYP)‘“\\

15" STAINLESS
)/ STEEL STRAPS (TYP)

ALTERNATE

e

N

fe————— 8’ MIN, 19" MAX ——————————=—

oo

1" MIN METALLIC CONDUIT
FOR SIGNAL CABLE

5
=P
<
Tt R
S5
L 19 =
SoGT
Z -
W< =L
FOZSo5
e
L
SPngT
=2 . H
=2
| we
- o

STEEL POLE MOUNTING

ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS

VEHICLE ASSEMBLIES
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/2—WAY PEDESTRIAN SIGNAL HEAD,

AS REQUIRED BY PLANS
bt (AIM AS REQUIRED)

POST-TOP MOUNTED BRACKET W/CENTERPOST

7' MIN, 10’ MAX

‘]/J WITH 4-1/2" SLIP FITTER (TO

MATCH NUMBER OF SIGNAL FACES)

rg START _CROSSING
Watch For
Venicles
N LT/
\llfmmlsum
] w | Finish Crossing
Tniwee I Storted
IEI TIME_REMAINNG
To Finish Crossing
I T 7 —
STEADY
m DON'T CROSS
PUSH BUTTON
10 CROSS J

STANDARD R10-3 (D or E) SIGN
(ARROW TO MATCH APPLICATION)

31 6”

©

PEDESTRIAN PUSH-BUTTON
OR APS ASSEMBLY

4-1/2" 0.D. ALUMINUM PIPE

/—TRANSFORMER BASE, IF REQUIRED

HANDHOLE

Al

1-WAY PEDESTRIAN SIGNAL HEAD,
AS REQUIRED BY PLANS \\\\\\\\\\\\‘

(AIM AS REQUIRED)

POST-TOP 4-1/2" SLIP FITTER— |
B e

7' MIN, 10' MAX

TRANSFORMER BASE, IF REQUIRED\

HANDHOLE

NP NP

NOTE

1. CONNECT PUSHBUTTON TO CONTROLLER CABINET USING LEAD-IN CABLE.

BOND PUSHBUTTON HOUSING AND ALL METAL COMPONENTS TO CABINET
GROUND USING CABLE GROUND.

2. BOND PEDESTAL ASSEMBLY TO CABINET GROUND WITH #14 AWG
TYPE THWN.

3. REFER TO ROADWAY STANDARD DRAWING 1743 FOR PEDESTAL
INFORMATION.
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ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
PEDESTRIAN ASSEMBLIES-PEDESTAL MOUNTING
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SINGLE PUSHBUTTON -

DUAL PUSHBUTTON

" TART IN
7
Vehicles

3T

- QON'T_START
|~ Finish Crossing
X If Storted

STANDARD R10-3 (D or E) SIGN — |
(ARROW TO MATCH APPLICATION)

[
e 24
PEDESTRIAN PUSHBUTTON __— |

OR APS ASSEMBLY

=

rg) START_CROSSING
R
Vehicies

N T/

] | Z Finish Crossing
nmmee f Storted

I]E TINE_RENAINNG
To Finish Crossing
STEADY

“ DON'T CROSS

PUSH BUTTON

—)
\__T0 crRoss _/

TIME REMAINING

To Finish Crossing|

T |
STEADY

. DON'T CROSS

PUSH BUTTON SIGNS
\__T0 CROSS

O
?}::>PUSHBUTTONS

5" TYPICAL

A

31 6"
31 6”

NOTES

1. CONNECT PUSHBUTTON TO CONTROLLER
&V CABINET USING LEAD-IN CABLE. BOND

PUSHBUTTON HOUSING AND ALL METAL
COMPONENTS TO CABINET GROUND USING
CABLE GROUND.

2. REFER TO ROADWAY STANDARD DRAWING
1743 FOR PEDESTAL INFORMATION.
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PUSHBUTTON POST MOUNTING

ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS

PEDESTRIAN ASSEMBLIES
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2-WAY VEHICLE SIGNAL HEAD,
AS REQUIRED BY PLANS
(AIM AS REQUIRED)

\

L]

POST-TOP MOUNTED BRACKET W/CENTERPOST

8' MIN, 19’ MAX

WITH 4-1/2" SLIP FITTER (TO
— MATCH NUMBER OF SIGNAL FACES)

‘///////——TRANSFORMER BASE, IF REQUIRED

HANDHOLE

Al

1-WAY VEHICLE SIGNAL HEAD,
AS REQUIRED BY PLANS
(AIM AS REQUIRED)

POST-TOP 4-1/2" SLIP FITTER— |
B e

8' MIN, 19' MAX

TRANSFORMER BASE, IF REQUIRED——\\\\\\\\

HANDHOLE

NP
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NOTE

1. IF PUSHBUTTONS ARE INSTALLED, CONNECT PUSHBUTTON TO CONTROLLER
CABINET USING LEAD-IN CABLE. BOND PUSHBUTTON HOUSING TO
CABINET GROUND USING CABLE GROUND.

2. BOND PEDESTAL ASSEMBLY TO CABINET GROUND WITH #14 AWG
TYPE THWN.

3. REFER TO ROADWAY STANDARD DRAWING 1743 FOR PEDESTAL
INFORMATION.

ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
VEHICLE ASSEMBLIES-PEDESTAL MOUNTING
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INDICATION TYPE/COLOR
WIRE 3- 3. . 5. PEDESTRIAN
COLOR g%g-crlIJ(L),’:R SEI(—_IE\ON SEERON SECTION
RED R
F F
YELLOW Y ya S
GREEN G R - wak
RED-BLACK
STRIPE - - -
YELLOW-BLACK
STRIPE - - - =
GREEN - BLACK
STRIPE — — —
WHITE NEUTRAL
SOLID OR STRIPED COLORS MAY BE USED ON HEADS WITH MIXED INDICATION TYPES. WHERE

PRACTICAL, COORDINATE WIRE COLOR WITH INDICATION COLOR.
NOT MATCH THE INDICATION COLOR OF VEHICULAR DISPLAYS, WRAP APPROPRIATELY COLORED

TAPE OVER INSULATION NEAR TERMINATION POINTS.

WHERE INSULATION COLOR DOES

ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
WIRE COLOR CONVENTIONS

SHEET 1 OF 1
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PUSHBUTTON PLACEMENT

SEPARATE CURB RAMPS

SIDEWALK

SIDEWALK ADJACENT TO
CURB/PAVEMENT / SHOULDER

SIDEWALK

SIDEWALK OFFSET FROM
CURB/PAVEMENT /SHOULDER

10' MAX.

C&G
EOP

PUSHBUTTON PLACEMENT

SIDEWALK ADJACENT TO
CURB/PAVEMENT /SHOULDER

SIDEWALK OFFSET FROM
CURB/PAVEMENT /SHOULDER

SHARED CURB RAMP

SIDEWALK

SIDEWALK

NOTES

Pushbutton pedestals should
not be located further than
10 feet from the edge of curb.
shoulder. or pavement.

The face of the pushbutton
should be parallel to the
applicable crosswalk.
Separate pushbuttons used on
the same corner should be
separated by a distance of at
least 10 feet.

Pushbuttons shall be installed
adjocent to o level surface
with o moximum reach distance
of 10 inches.

Maintain 4 feet of clearance
around pedestal if located in
sidewalk.

Refer to section 1705 of the
2018 NCDOT Roadway Standard
Drawings for Pushbutton
Assembly detaqils.

Refer to section 1743 of the
2018 NCDOT Roadway Standard
Drawings for Pedestal details.
Contact Division Traffic
Engineer for pushbutton
location approval prior to
instal lation.

Curb ramps are for symbolic
use only and may not reflect
actual design or field

conditions.
PROPOSED LEGEND
|§| Signal Pole
& Type | Pushbutton Post
O Type 11 Signal Pedestal
Pushbutton & Sign
Riag Pedestrion Signal Head
/IN Curb Ramp
v Pushbutton Location Area
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ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
PEDESTRIAN PUSHBUTTON PLACEMENT
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TYPICAL PUSHBUTTON LOCATIONS (CASE I)

SEPARATE CURB RAMPS W/ TYPE I PEDESTALS

BACK OF SIDEWALK IS WITHIN 10’

OF CURB OR PAVEMENT/SHOULDER GRASS STRIP PLACEMENT IF BACK

OF SIDEWALK EXCEEDS 10" FROM
CURB OR PAVEMENT/SHOULDER

TYPICAL PUSHBUTTON LOCATIONS (CASE II)
SEPARATE CURB RAMPS W/ TYPE II PEDESTALS

BACK OF SIDEWALK IS WITHIN 10’
OF CURB OR PAVEMENT/SHOULDER

GRASS STRIP PLACEMENT IF BACK
OF SIDEWALK EXCEEDS 10' FROM
CURB OR PAVEMENT/SHOULDER

PUSHBUTTON PLACEMENT
IN WIDE SIDEWALK

PUSHBUTTON PLACEMENT
IN WIDE SIDEWALK

PROPOSED

EéQTO@@

LEGEND

Signal Pole

Type | Pushbutton Post
Type [1 Signal Pedestal
Pushbutton & Sign
Pedestrion Signal Heod
Curb Romp

Pushbutton Location Area

OPTIONAL PUSHBUTTON EXTENSION

FACE OF PUSHBUTTON PARALLEL TO
APPLICABLE CROSSWALK

B
Looeeee

!

10" MAX.

SIDEWALK
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ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
PEDESTRIAN PUSHBUTTON PLACEMENT
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TYPICAL PUSHBUTTON LOCATIONS (CASE III)
SHARED CURB RAMPS

BACK OF SIDEWALK IS WITHIN 10 GRASS STRIP PLACEMENT IF BACK PUSHBUTTON PLACEMENT IN WIDE SIDEWALK PUSHBUTTON PLACEMENT WITH SHARED
OF CURB OR PAVEMENT/SHOULDER OF SIDEWALK EXCEEDS 10’ FROM (CORRESPONDING PUSHBUTTONS AND SIGNAL TYPE II SIGNAL PEDESTAL AND TYPE I
CURB OR PAVEMENT/SHOULDER HEADS ON DIFFERENT PEDESTALS) PUSHBUTTON POST

TRAFFIC ISLAND PUSHBUTTON LOCATIONS

PUSHBUTTON PLACEMENT IN MEDIAN

<< PROPOSED LEGEND

TYPE II PEDESTAL T

(FOR STAGED OR MULTI-
PHASE CROSSING)

] Lk

TYPE I PEDESTAL

(FOR COMPLETE CROSSING
PUSHBUTTON PLACEMENT IN LARGE "PORK PUSHBUTTON PLACEMENT IN SMALL "PORK CURB TO CURB WITH
CHOP ISLAND" WITH SEPARATE PEDESTALS CHOP ISLAND" WITH SHARED PEDESTAL OPTIONAL REFUGE)

Signal Pole

Type | Pushbutton Post
Type |1 Signal Pedestal
Pushbutton & Sign
Pedestrian Signal Head
Curb Ramp

Pushbutton Location Area

§§?TO®@
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ROADWAY STANDARD DRAWING FOR
SIGNAL HEADS
PEDESTRIAN PUSHBUTTON PLACEMENT
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IN EXISTING PAVEMENT

SAW CUT 3" MIN

(NOT AT GUTTER)

IN EXISTING PAVEMENT
(AT _GUTTER)

CURB OR CURB & GUTTER

<;:\iTDEWALK

" " SAW CUT 3" MIN [ L S S
PAVEMENT\ ‘ 12 ‘ wIEDNTCHH ‘ 12° ‘ 19" __TRENCH_ 6" . R
PAVEMENT\ ‘ ‘ WIDTH ‘ 4
NN\ (/1 11127, ZNN\\\\ %
7’ - 1 — — — — 473\§: - - | - - - a1
NN jf - = - - - — EN— — —
RO R
REPLACE SUBBASE—A/ t = SN CONCRETE OR_ASPHALT J// t = §§%§%§§§%&——CONCRETE OR_ASPHALT
IN KIND = = 20> PATCH TO MATCH EXISTING REPLACE SUBBASE = (A PATCH TO MATCH EXTSTING
= , N %
= 8 RRL 2 - KA
= /\\/\\/\\ Q /\//\//\/4
© SSag o 0 R
’ UNDISTURBED SUBGRADE © ﬁw&é(;\\_-UNDISTURBED SUBGRADE
N BACKFILL ~ k\\\\\\\_———BACKFILL

CONDUIT

\ CONDUIT

NEATLY WITH NO SHATTER.

THE REMOVAL OF PAVEMENT BEYOND THE EDGES OF
THE TRENCH, AS SHOWN, WILL NOT BE REQUIRED
IF SAID EDGES ARE SAW CUT AND MAINTAINED

5
20
E<
E2
e A
UL._jgth =
SogGT
Z -
W<t=L
FOZIoE
e
Ll
g
SCPng
= .o
=i E: E;
1 Ll
- o

IN SIDEWALK OR DRIVEWAY

REPLACE ENTIRE SIDEWALK
OR DRIVEWAY SECTION,
AS REQUIRED

CURB OR CURB & GUTTER

DRIVEWAY 6" THICK

RIGHT OF WAY——‘

TRENCH |
‘ WIDTH ‘

SIDEWALK 4" THICK

q q T > q P %*
pa AN PaN AN
ROADWAY SURFACE PR TSN % ‘
Q] SR =
q NI \
L SN\ : z
N N \//\//\ © =
g <XZ§A§K =
s NN
,//\\\/// % ™
UNDISTURBED EARTH o
MARKER TAPE Q
BACKFILL

CONDUIT

IN NEW PAVEMENT IN EARTH
PAVEMENT-\\\\ {.IEEYELW TRENCH lii;:Z:“31¥FIﬁififﬁﬂGRADE
WIDTH r—"
WIDTH
e A
D7280777227272277777222 Y A
- - - = = C\I RLLE
— //\//\/\
- — - - - - - -  — — = :' \\/\\/\\\
IS = © R,
= R = S UNDISTURBED EARTH
SUBBASE = AU . K
z ggggggé s MARKER TAPE
= <
=3 S ~
© ’/<\\//<\\//\ \
‘ O BACKFILL
. N
T~—~—BACKFILL T~
2§\2§k§\ CONDUIT
NN
NN CONDUIT
SN
RRRG™~—_
D UNDISTURBED SUBGRADE
N
&

NOTE

DIG TRENCH WIDE ENOUGH TO ACCEPT THE REQUIRED
CONDUITS AND TO PERMIT PROPER COMPACTION.

ROADWAY STANDARD DRAWING FOR
UNDERGROUND CONDUIT-TRENCHING

SHEET 1 OF 2
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S
g
k<
<==
=ET S
CONDUIT TRENCHING -k
36" OR AS DIRECTED %E',D-EZ
BY THE ENGINEER L .
w EOxrO®
= CONDUIT LOCATED BEHIND |<«——=| CONDUIT LOCATED IN FRONT <C = _ -
NOTE > GUARDRAIL OF GUARDRAIL Tt =
E T N U)EILS_I
THE CONTRACTOR, WITH APPROVAL FROM THE w o S SPngT
ENGINEER, MAY ADJUST FINAL BURIAL S i ¢ i = .-
DEPTH OF CONDUIT(S) IN ORDER TO w AS REQUIRED :@ | Lo
TRAVERSE NON-MOVABLE OBJECTS. o — |y MARKER TAPE - h
[} I /i 1 we
' : 1 : [m]
T /i =
[ 74 [
S //§\/\\\ L
Ll PO L SLOPE MAY VARY
NN =
W E
R0
BACKFILL — (] ©
N T
22 l
88"

CONDUIT(S) WITH TRACER WIRE —

CONDUIT TRENCHING AROUND NON-MOVABLE OBJECT

FINISHED GRADE J
\\“@Y@@ﬁﬂ %[@YF/; E}(@w@wmwmmw@wmwm(mw@w@wmw@w@wmwm A A A A R A A A A A A h\lﬁlﬁ
— )

NAZ
61 §12” MIN
CONDUIT\ '\~~ T

S D \\\v\\\,
PG i N
TTAS 4? X
— \\\%.
NN

N7
L SN
KSR \4?2;2%
LRSS
SRR

S

=—30" MIN-~]

7
D

BACKFILL TO SUPPORT CONDUIT. MINIMIZE
SEVERITY OF CABLE BEND BY PROVIDING
GRADUAL TRANSITION FROM CURRENT
POSITION TO REQUIRED POSITION.

ROADWAY STANDARD DRAWING FOR
UNDERGROUND CONDUIT-TRENCHING

NON-MOVABLE OBJECT
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10" MIN

INSTALLATION CROSS-SECTION

JUNCTION BOX
OVER-SIZED

BOND ALL METAL CONDUITS TOGETHER

MET%R”%Q&%J@#@”iTﬁgﬁ COVER USING A SINGLE, CONTINUOUS #6 AWG
//_ SOLID BARE COPPER WIRE

\ /

4K

WY
T

S
EARTH—*§%§.

#57 or #67 WASHED STONE§§§§ 9
§§§:..

I
ALTERNATE CONDUIT ENTRANCE
SEE NOTE 3

\
\
\
\
\
\

\
|
|

s
W
N7

\\ ______________ k CONDUIT,

AS REQUIRED
FOR COMMUNICATIONS CABLE (FIBER OPTIC/TWISTED PAIR)
USE 45° ELL MAX

INSTALLATION,

FOR CONDUITS ENTERING JUNCTION BOX
THROUGH THE SIDES, SEAL AROUND THE
CONDUIT WITH NON-SHRINKING GROUT

5
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<
Tt R
S5
L 19 =
SoGT
Z -
W< =L
FOZSo5
e
L
SPngT
=2 . H
=3
| we
- o

TOP VIEW OF COVER

STANDARD SIZE
JUNCTION BOX

. TRAFFIC
IGNAL

EMBOSSED, IMPRESSED, MOLDED
OR ENGRAVED LETTERS
MIN 15" HIGH

/©
NCDOT

(O  FIBER D
OPTIC
O
OVER-SIZED

JUNCTION BOX

NOTES

1. OTHER STYLES OF JUNCTION BOXES WILL
BE ACCEPTABLE PROVIDED THEY SATISFY
REQUIREMENTS OF SECTION 1716 OF THE
NCDOT STANDARD SPECIFICATIONS FOR
ROADS AND STRUCTURES.

2. SECURE COVER WITH TWO HEX BOLTS.

3. INSTALL CONDUIT THROUGH BOTTOM OF
JUNCTION BOX. AS AN ALTERNATIVE,
CONDUIT MAY ENTER THROUGH "MOUSE
HOLE" INTO SIDE OF JUNCTION BOX.

4. FOR CURB AND GUTTER SECTIONS, LOCATE
JUNCTION BOXES A MINIMUM OF 6" BEHIND
BACK OF CURB AND FOR PAVEMENT SECTIONS
A MINIMUM OF 2' FROM PAVEMENT EDGE OR
WITHIN RIGHT OF WAY.

5. COIL AND STORE 10’ OF TRACER WIRE IN
ALL JUNCTION BOXES WITH FIBER OPTIC
CABLE.

JUNCTION BOX
STANDARD SIZE

SOLID BARE COPPER WIRE

BOND ALL METAL CONDUITS TOGETHER
MET%&N%EN%U%%%yiTigﬁ_W //_COVER///__USING A SINGLE, CONTINUOUS #6 AWG
\ /

RS

_—

Y

=

13,

&

#57 or #67 =X
WASHED STONE

S
12" MIN

“\\\\‘—-CONDUIT,

AS REQUIRED
FOR NON-COMMUNICATIONS CABLE INSTALLATION,
USE 90° ELL MAX

ROADWAY STANDARD DRAWING FOR
JUNCTION BOXES

SHEET 1 OF 1
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TWO-BOLT METHOD (PREFERRED)

1" SERVICE RISER WITH WEATHERHEAD

58" SHOULDER EYE BOLT WITH
CURVED SQUARE WASHERS (3" X 3")
AND DOUBLE NUTS

GALVANIZED 2-HOLE PIPE

PARALLEL
GROOVE CLAMP

18" MIN

— f S PARALLEL GROOVE CLAMP,
3-BOLT CLAMP OR EQUIVALENT

Y 98" SHOULDER ANGLE EYE BOLT WITH

- CURVED SQUARE WASHERS (3"X 3")
AND DOUBLE NUTS

WEATHERHEAD OR

HEAT SHRINK TUBING

PARALLEL GROOVE CLAMP

' / " EYE NU WI
STRAPS ON 5 CENTERS 8 I
CURVED SQUARE WASHER

NUTS (3" X 3") AND NUT \

ONE-BOLT METHOD

NIII'IF—'~i'

1" SERVICE RISER
WITH WEATHERHEAD

54" SHOULDER ANGLE
EYE BOLT WITH CURVED
SQUARE WASHER(3" X 3")

PARALLEL GROOVE CLAMP,
3-BOLT CLAMP OR EQUIVALENT

5
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i R
S5
L 19 =
SoOGT
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W<t< L
—FoZos
e
L
SPng
=2 . H
=2
| we
I

#4 OR #6 AWG

MULTIPLE SPANS

SOLID BARE
| COPPER WIRE (TYP)

INSTALL EYE BOLTS
8 INCHES APART
VERTICALLY, MINIMUM

WIRE STAPLES, 24"

SPACING ABOVE 8 FEET

AND 12" SPACING
BELOW 8 FEET ABOVE

GROUND (TYP)

3" MAX | !
AR )
"R .I.
‘\.Qﬁbﬁ§‘§%§§§ 12" |

\//\//\/
2
=
E l
‘ | TO ELECTRICAL
B SERVICE METER
BASE OR
DISCONNECT
2" METALLIC CONDUIT TO 44 OR #6 AWG SOLID BARE
CABINET OR PULL BOX COPPER WIRE GROUNDING
" CONDUCTOR (DOWN POLE TO
54" DIA COPPER CLAD STEEL GROUNDING ELECTRODE)

GROUNDING ELECTRODE, DRIVEN
INTO UNDISTURBED EARTH WITH
EXOTHERMIC WELDING CONNECTION

‘r,/——'SHOULDER EYE BOLT

WITH WASHER, NUTS
AND ANGLE EYE (TYP)

PARALLEL
GROOVE CLAMP

PARALLEL
GROOVE CLAMP,
3-BOLT CLAMP
OR EQUIVALENT

COMMUNICATIONS CABLE
AT INTERMEDIATE POLE

SUSPENSION CLAMP

WITH "J" HOOK

PARALLEL GROOVE CLAMP

| gezee=: f H[K

WRAPPING TAPE OR
LASHING WIRE (TYP)

COMMUNICATIONS CABLE

ROADWAY STANDARD DRAWING FOR
WOOD POLES

NOTE

FOR CONNECTING MESSENGER TO MESSENGER,
USE PARALLEL GROOVE CLAMP, 3-BOLT
CLAMP OR EQUIVALENT. FOR CONNECTING
COPPER WIRE TO MESSENGER, USE PARALLEL
GROOVE CLAMP.

METHODS OF ATTACHMENT AND GROUNDING

SHEET 1 OF 1
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GENERAL NOTES

. GUY EACH SPAN SEPARATELY.
. USE EYE HARDWARE (EYE BOLTS, EYE NUTS,

ANGLE EYES, EYES, TRIPLE-EYE BOLT ANCHOR
RODS) WITH ROUNDED GROOVES IN THE EYES.
PROVIDE A SEPARATE GROOVE FOR EACH

CABLE TO BE TERMINATED.

. SEE ROADWAY STANDARD DRAWING 1720

FOR METHODS OF ATTACHMENT AND GROUNDING.

DEADEND STRANDVISE

3-BOLT CLAMP

TRIPLE-EYE BOLT THREADED
ANCHOR ROD WITH ANCHOR

6' MIN

5
2g
E<
=
e
UL._jgth =
SogGT
Z -
W<
FOZIos
e
Ll
BELBY
SCPn I
= . H
=3
| we
- o

H/3 OR 5', WHICHEVER IS GREATER
= H

ROADWAY STANDARD DRAWING FOR
GUY ASSEMBLIES
DIRECT DOWN GUY
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1

DEADEND STRANDVISE
GUY CABLE
T _—\\\\\h\
SIDEWALK GUY
CLAMP END FITTING
N
= Il
= o ) |~— GUY GUARD
% N
L Il
Il
Il
N

Ly~ 3-BOLT CLAMP

24" MAX
|
H/]
K

=
= //——SIDEWALK

SIDEWALK GUY POLE PLATE

W = 5" TO 10, BUT NOT GREATER THAN H

~——— 6" MIN

TRIPLE-EYE BOLT
THREADED ANCHOR
ROD WITH ANCHOR

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-1

GUY ASSEMBLIES

ROADWAY STANDARD DRAWING FOR
SIDEWALK DOWN GUY
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STATE OF

NORTH CAROLINA
DEPT. OF TRANSPORTATION

RALEIGH, N.C.

DEADEND STRANDVISE

/(////———-MESSENGER CABLE

DIVISION OF HIGHWAYS

//—DEADEND STRANDVISE

1-1

|

PARALLEL GROOVE CLAMP

PARALLEL GROOVE CLAMP,
3-BOLT CLAMP OR EQUIVALENT

MESSENGER CABLE

18" MIN

GUY ASSEMBLIES
AERIAL (BACK) GUYS

VARIES

ROADWAY STANDARD DRAWING FOR

ROADWAY SURFACE

SHEET 3 OF 3

1721.01




SAW SLOT DEPTH CHART

DEPTH NO. OF WIRE TURNS
(I 27345 [6

CONCRETE [2.0|2.0|2.5(2.53.0

ASPHALT [2.0(2.5(3.0(3.0(3.0

%" MIN
* (TYP)

SECTION A - A

CONVENTIONAL 4-SIDED LOOP

SAW CUT OPTIONS

OPTION 1

12”'18”_>|

A
4

”'18”

n

—>>1‘4

N

OPTION 2
(POOR PAVEMENT)
45° |L0OP WIRE TAIL
SECTION TO
JUNCTION BOX
7 N
A A
t 4 114" CORE DRILL
ALL SAW CUT
INTERSECTIONS

CHISEL EDGES SMOOTH

LOOP WINDING METHOD

START
FINISH

WHEN INSTALLING 2 OR
MORE LOOPS 1IN
ADJACENT LANES,

WIND LOOPS IN
ALTERNATE DIRECTIONS

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-1

LOOP WIRE TWISTING METHOD

INCORRECT WAY TO TWIST WIRE

Eg5ﬁ;==;t§5=55§;==;t§5555ﬁ22

CORRECT WAY TO TWIST WIRE

P =

NOTES

. OVERLAP SAW CUTS AT CORNERS AND INTERSECTION

POINTS TO ENSURE UNIFORM SAW SLOT DEPTH.

. MAINTAIN 12" SPACING BETWEEN LOOP WIRE

TAIL SECTIONS.

. WIRE LOOPS CONNECTED TO THE SAME DETECTOR

CHANNEL IN SERIES.

. LOCATE LOOPS IN CENTER OF LANES UNLESS

OTHERWISE SHOWN ON PLANS OR APPROVED
BY ENGINEER.

QUADRUPOLE LOOP

SAW CUT OPTIONS

OPTION 1
8”'12” |
12”-18”
A A
t f

OPTION 2
(POOR PAVEMENT)

45°
LOOP WIRE TAIL
oy SECTION TO
JUNCTION BOX

|<- 3’ -—|<— 3’ -

s ~7 ~

114" CORE DRILL
ALL SAW CUT
INTERSECTIONS

SECTION A - A
DEPTH IS 2.5" FOR CONCRETE AND 3.0" FOR ASPHALT

CHISEL EDGES SMOOTH

LOOP WINDING METHOD

FINISH
START

ROADWAY STANDARD DRAWING FOR
INDUCTIVE DETECTION LOOPS
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LOOP WIRE SPLICE POINT DETAILS

LOOP WIRE AT JUNCTION BOX

JUNCTION

DUCT SEAL
BOX SPLICE
* / — DUCT SEAL
of

TWISTED LOOP WIRE S
TAIL SECTION S
(TYP) N N /\\///<\\\/

NN N

sy§¢§4§é§zﬁ§%§¢§/

NGNS

ELBOW JOINT
(TYP AT BENDS)

LOOP WIRE AT POLE

METALLIC CONDUIT
(SIZE VARIES) ~

CONDULET —\[

24-48"

2

&

N
//\\/ //\\\

W 2NN 2\

o

NN NN N NS
R,

SN
NI

SA
LY
NN

R e ————— 7
OV VAV

NOTE

LEAD-IN CABLE

—— WOOD POLE

X
S
X
N
K

SPLICE ALL LOOP WIRE TAIL SECTIONS/LEAD-IN CABLE
IN JUNCTION BOXES OR APPROVED CONDULETS.

LOOP WIRE PAVEMENT EDGE DETAILS

LOOP WIRE AT CURB & GUTTER SECTION

DRILL™
ANGLE

DUCT SEAL

12"
MIN -
. "

DUCT SEAL

NOTES

. DO NOT EXCAVATE UNDER CURB AND GUTTER SECTIONS FOR

CONDUIT INSTALLATION.

. TWIST LOOP WIRE TAIL SECTIONS FROM WHERE LOOP WIRE TAIL

LEAVES SAW CUT TO JUNCTION BOX, INCLUDING THROUGH

CONDUIT.

. BEFORE SEALING LOOPS, INSTALL DUCT SEAL WHERE LOOP WIRE

TAIL SECTION LEAVES SAW CUT IN PAVEMENT AND AT ENTRANCE
OF CONDUIT TO JUNCTION BOX.

STATE OF
NORTH CAROLINA
DEPT. OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-18

ROADWAY STANDARD DRAWING FOR
INDUCTIVE DETECTION LOOPS
LOOP WIRE DETAILS
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STEP 1. STRIP LOOP WIRE AND LEAD-IN CABLE

2” 1Lé”

LOOP WIRE
SHIELD—
—_ LEAD-IN CABLE
(> { |

1}én

STEP 2. CONNECT AND SOLDER

TWIST BARE CONDUCTORS
TOGETHER AND SOLDER
WITH RESIN CORE SOLDER

CRIMP BARE CONDUCTORS
TOGETHER WITH AN
UNINSULATED BUTT
CONNECTOR AND SOLDER
WITH RESIN CORE SOLDER

BOND SHIELD DRAIN WIRE AT SPLICE SECTIONS (DO NOT GROUND)

LOOP WIRE AND LEAD-IN CABLE CONNECTION DETAILS

SINGLE CONNECTION

SERIES CONNECTION

=
STEP 3. INSULATE EACH SOLDER JOINT SEPARATELY SgE
<
<<= .
Z:CE ::(D
HSG ™
L5 H=
CDEECD:I
Z -
ESISE
™ =0
SHRINK TUBE D, O
go$<
o
= _;:
I
\a [m]
STEP 4. ENVIRONMENTALLY PROTECT SPLICE

TSGR R R R 2T R
000000000000 000000 00 0000000 00 0% % 0000 0 0 e e 0 00 000000000
PSRRI GGG IKICIGIKICKL
RIS
RRRIRIRLRLLRLRKKS X
SRR

XX

<

LOOP WIRE
TAIL SECTIONS

LEAD-IN CABLE

SILICONE IMPREGNATED SHRINK TUBING

ROADWAY STANDARD DRAWING FOR
INDUCTIVE DETECTION LOOPS
SPLICING FOR LEAD-IN CABLE AND LOOP WIRE
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1-2” RISER FOR COAXIAL CABLE\

POLE MOUNT
EQUIPMENT CABINET

/

BOND # 6 AWG BARE COPPER WIRE
“POLE GROUND” TO RISER USING

A LISTED PIPE CLAMP\*‘

&«—— DECAL

\ RF ANTENNA

j} DISCONNECT SWITCH
AND OUTLET BOX
(WEATHERPROOF)

EQUIPMENT CABINET

BASE MOUNT ———»

Ve Sk Sk Sk

| |

| RF_ANTENNA) |
DISCOMNECT

I SWITCH I

WITH LOCKOUT TAG\'\: I
A

|
| 3
| |

I | \\)(ﬁ

ANTENNA AND COAXIAL CABLE CONNECTION SCHEMATIC

OMNI DIRECTIONAL OR
ANTENNA

COAXIAL CABLE ———MM8 ™

LIGHTNING ARRESTOR

RADIO FREQUENCYH
SIGNAL JUMPER

RS-232 DATA

DIRECTIONAL ANTENNA
(YAGI)

STANDARD N-TYPE MALE CONNECTOR

STANDARD N-TYPE MALE CONNECTOR
STANDARD N-TYPE FEMALE CONNECTOR
MOUNT AND GROUND TO CABINET RAIL

STANDARD N-TYPE FEMALE CONNECTOR

STANDARD N-TYPE MALE CONNECTOR

RP TNC-MALE CONNECTOR

INTERFACE ,1, [l RP TNC-FEMALE CONNECTOR
RADIO MODEM
DOUBLE POLE
RE ANTENNA SNAP SWITCH

DISCONNECT SWITCH
AND OUTLET BOX
(WEATHERPROOF) |

WITH LOCKOUT TAG.

BOND SWITCH AND |
OUTLET BOX TO -

CABINET GROUND BUS.

(T)~T——CONTROLLER RECEPTACLE
IN CABINET

.@ (CONTRACTOR TO
PROVIDE POWER

STRIP IF NECESSARY)

AC POWER ADAPTER
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SPREAD SPECTRUM RADIO
RADIO SYSTEM INSTALLATION

ROADWAY STANDARD DRAWING FOR

SHEET 1 OF 5
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NOTES

1. WOOD POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT
USING LISTED PIPE CLAMP. BOND OTHER END OF # 6 AWG SOLID BARE COPPER
WIRE TO THE POLE GROUND USING A SPLIT BOLT CONNECTOR. BOND SHIELD OF
COAXIAL CABLE WITH AN APPROVED GROUNDING SYSTEM (USING #6 AWG STRANDED
COPPER WIRE) BONDED TO THE POLE GROUND. WEATHERPROOF THE CONNECTION
ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE “POLE GROUND” IS IN PLACE.

METAL POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT
USING LISTED PIPE CLAMP. BOND OTHER END OF # 6 AWG SOLID BARE COPPER
WIRE TO THE POLE OR EXISTING SYSTEM GROUND USING A METHOD APPROVED

BY THE ENGINEER. BOND SHIELD OF COAXIAL CABLE WITH AN APPROVED

GROUNDING SYSTEM (USING #6 AWG STRANDED COPPER WIRE) BONDED TO THE
POLE BY A METHOD APPROVED BY THE ENGINEER. WEATHERPROOF THE CONNECTION
ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE “SYSTEM GROUND” IS IN PLACE.

2. YAGI ANTENNA SHOWN IN VERTICAL POLARIZATION POSITION FOR CLARIFICATION.
TYPICALLY INSTALL ANTENNA IN HORIZONTAL POLARIZATION POSITION.

POLE GROUND —— |

NEUTRAL
ATTACHMENT POINT

YAGI ANTENNA

SEE NOTE 2

COAXIAL CONNECTOR

3. TO CONSERVE VERTICAL SPACING ON THE POLE (JOINT-USE OR SIGNAL POLE) WITH
REGARDS TO THE SURROUNDING UTILITIES, INSTALL THE ANTENNA MOUNTING
HARDWARE USING ONE OF THE TWO METHODS LISTED BELOW: (ENSURE THAT THE
MOUNTING METHOD DOES NOT DEGRADE THE ANTENNA’'S SIGNAL INTEGRITY)

A) ROTATE THE VERTICAL SUPPORT ARM 90 DEGREES SUCH THAT THE ANTENNA
IS AT THE SAME HEIGHT AS THE HORIZONTAL SUPPORT ARM.

B) ELIMINATE THE VERTICAL SUPPORT ARM AND MOUNT THE ANTENNA TO THE
HORIZONTAL SUPPORT ARM.

COAXIAL CABLE

C) ANTENNA, ANTENNA SUPPORT ARM, AND SIGN TO MAINTAIN A 40" SEPARATION
FROM NEUTRAL /POWER AND 12” FROM OTHER UTILITIES.

4. INSTALL AN END CAP TO SEAL THE EXPOSED END OF THE MOUNTING PIPE.

A T
SEE NOTES 3 & 4
40" MIN.
40" MIN. POLE
MOUNTED
SIGN
CAUTION:
1B 5] RF.ANTENNA
IF. WORKING
WITHIN 2 FT
DISCONNECT
» AT. TRAFFIC
< |2 SIGNAL CABINET
n v
N
ALUMINUM >
l«——— WRAPPING
TAPE
/—>| Emm 11|
-
Y
oY
o
PN :
20" (TYP)
3
DRIP LOOP 3
[ ﬁ%
HEAT SHRINK TUBING s
SEE NOTE 1 ’/Q“\
// P) —
.
JOINT USE
COMMUNICATION CABLE
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DECAL

SIGN NUMBER: SP05224
TYPE: DECAL
QUANTITY:

SIGN WIDTH: 0'-9"
HEIGHT: 0'-6"

TOTAL AREA: 0.4 Sq.Ft.

BORDER TYPE: FLUSH

BACKG COLOR: Yellow
COPY COLOR: Black
SYMBOL X Y WID

DESIGN BY: S PIOTROWSKI  DATE: Revised M.Manriquez 5/23/2017

PROJECT ID: 1D

DIV:INTELLIGENT TRANSPORTATION SYSTEM

CHECKED BY: SUSAN B. KUNZ
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POLE MOUNTED SIGN

SIGN NUMBER: SP05223 BACKG COLOR: Yellow
TYPE: D COPY COLOR: Black

QUANTITY: SYMBOL X Y WID| HT

BAR 0.2 8.2 8.6| 1.0

SIGN WIDTH: 0'-9"
HEIGHT: 1'-0"
TOTAL AREA: 0.8 Sq.Ft.

BORDER TYPE: FLUSH
RECESS: 0"
WIDTH: 0.2"
RADII: 1"

NO. Z BARS: MAT'L: 0.063" (1.6 mm) ALUMINUM

LENGTH:

DESIGN BY: M. TRACEY DATE: Revised M.Manriquez 5/23/2017
PROJECT ID: DIV: INTELLIGNET TRANSPORTATION SYSTEMS

CHECKED BY: SUSAN KUNZ

USE NOTES:

1.Legend and border shall be direct applied
non-reflective sheeting.

2. Background shall be Grade C reflective sheeting.
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POLE CAP, ACORN TYPE (ALUMINUM)
415" 0.D. ALUMINUM PIPE
— MIN. THICKNESS = 0.237"

PEDESTRIAN PUSH-BUTTON
& SIGN

(SEE RDWY STD. DWG. 1705)

5'-0" MAX.

BREAKAWAY TRANSFORMER BASE

TOP OF FOUNDATION
FINISHED //r— TOP OF SIDEWALK

GRADE
~\ >
D

i -
Wﬁlb% 5% >>_’@ { 47 MAX.

SEE NOTE 2
PUSHBUTTON POST ON
BREAKAWAY TRANSFORMER BASE

SQUARE BASE

T

OCTAGONAL BASE
1734"

- PPE
THREAD

TOP VIEW

|

FRONT VIEW

NOTES:

-

. CONSTRUCT POSTS ON FHWA APPROVED BREAKAWAY BASES OR ANCHORS.

2. CONSTRUCT POST FOUNDATIONS IN ACCORDANCE WITH STANDARD DRAWING 1743.04.

3. PUSHBUTTON POSTS ARE DESIGNED FOR USE IN ALL WIND ZONE REGIONS.
PEDESTAL BASE REACTIONS USING 415" OD SCHEDULE 40 ALUMINUM PIPE ARE:
AXIAL LOAD: 60 LBS
SHEAR LOAD:

MOMENT LOAD: 435 FT-LBS
4.BASE REACTIONS ARE BASED ON A DESIGN LOADING FOR 2 PUSHBUTTONS AND
2 PEDESTRIAN SIGNS.

120 LBS

DO NOT EXCEED THE DESIGN LOADING WITHOUT APPR

OVAL.

BASE COVER SEE: 5.ALL ELECTRICAL CONDUCTORS INSIDE OF BREAKAWAY SUPPORTS SHOULD SHEAR OR

BREAKAWAY
ANCHOR
BOLT
DETAIL

b a
:> ’/EsiSEE NOTE 2

OR SHROUD“‘ﬁ\\\\
S [
s

ENGINEER.

PUSHBUTTON POST ON FLANGE BASE WITH

- Rl S e

BREAKAWAY ANCHOR BOLTS

AND
/ PLAN VIEW \

/

NUT
1/4" SPECIAL
WASHER

ANCHOR BOLT
LEVELING SHIM

BOTTOM OF
TRANSFORMER BASE

OR FLAT WASHER

12" MIN. TO 141%" MAX. BOLT CIRCLE
BOTTOM VIEW

NORMAL DUTY
TRANSFORMER BASE STYLES

ELECTRICAL CONDUCTOR

SHEAR DEVICE DETAIL

SEE NOTE #5

TRANSFORMER BASE ANCHORING DETAIL

BECOME DISCONNECTED AS CLOSE TO THE FOUNDATION BASE AS POSSIBLE DURING
A KNOCKDOWN. REFER TO ELECTRICAL CONDUCTOR SHEAR DEVICE DETAIL.
IF ALTERNATIVES ARE AVAILABLE THEY CAN BE USED PER APPROVAL OF THE

TOP VIEW
[ N ] | | [Nl i |
SIDE VIEW LVZ"
MIN. THICKNESS
715" MIN. BOLT CIRCLE

THREADED FLANGE BASE STYLES

TO BE USED WITH BREAKAWAY ANCHORS ONLY
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? WASHM
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WASHER ~

e TWO-WAY
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) L///—BOLT
K
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/
= WASHER
% E ANCHOR
BOLT
v

PULL OUT FORCE= 480 LBS.
SHEAR FORCE= 40 LBS.
MINIMUM SAFETY FACTOR= 2.5

}

OPTION-1

BREAKAWAY ANCHOR BOLT DETAIL

TO BE USED WITH THREADED FLANGE BASES ONLY
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érﬁ POLE CAP, ACORN TYPE (ALUMINUM)

e Ll
o \
°
‘©

=

FINISHED

/ MIN. THICKNESS = 0.2370"

BASE COVER

OR SHROUDx_

415" 0D ALUMINUM PIPE

SEE
BREAKAWAY
ANCHOR
BOLT

V//* DETAIL

BREAKAWAY : > -
gﬁgESFORMER SEE NOTE 2
Top NORMAL DUTY PEDESTAL ON
g&mmnom FLANGE BASE WITH
Top BREAKAWAY ANCHOR BOLTS

//—— SIDEWALK
¥

GRADE \_fr=r>
S

>
~— 7

NORMAL DUTY PEDESTAL ON

bl T4 wax.

SEE NOTE 2

BREAKAWAY TRANSFORMER BASE

AND NECK

SQUARE BASE

TOP VIEW

OCTAGONAL BASE

WITH BASE
COLLAR

12" MIN. BOLT CIRCLE
BOTTOM VIEW

NORMAL DUTY

TRANSFORMER BASE STYLES

SEE NOTE #6

THREADED PIPE

NUT

1/4" SPECIAL
WASHER

ANCHOR BOLT
LEVELING SHIM
OR FLAT WASHER

NOTES:

1. CONSTRUCT PEDESTALS ON FHWA APPROVED BREAKAWAY BASES OR ANCHORS.
2. CONSTRUCT PEDESTAL FOUNDATIONS IN ACCORDANCE WITH STANDARD DRAWING 1743.04.
3. NORMAL DUTY PEDESTALS ARE DESIGNED FOR USE IN ALL WIND ZONE REGIONS.
PEDESTAL BASE REACTIONS USING 415" OD SCHEDULE 40 ALUMINUM PIPE ARE:
AXIAL LOAD: 270 LBS
SHEAR LOAD: 370 LBS
MOMENT LOAD: 2,580 FT-LBS

4. BASE REACTIONS ARE BASED ON A DESIGN LOADING FOR 2 - 3 SECTION SIGNAL HEADS,

2 - PEDESTRIAN SIGNALS, 2 PUSHBUTTONS AND 2 PEDESTRIAN SIGNS. DO NOT EXCEED
DESIGN LOADING WITHOUT APPROVAL.

5. ALL ELECTRICAL CONDUCTORS INSIDE OF BREAKAWAY SUPPORTS SHOULD SHEAR OR
BECOME DISCONNECTED AS CLOSE TO THE FOUNDATION BASE AS POSSIBLE DURING
A KNOCKDOWN. REFER TO ELECTRICAL CONDUCTOR SHEAR DEVICE DETAIL.
IF ALTERNATIVES ARE AVAILABLE THEY CAN BE USED PER APPROVAL OF THE

ENGINEER.

6. PROVIDE POLE AND BASE COLLAR ASSEMBLY.

‘ ™~
S el ©f

/ PLAN VIEW

- —

BOTTOM OF
TRANSFORMER BASE

ELECTRICAL CONDUCTOR

SHEAR DEVICE DETAIL

SEE NOTE #5

TOP VIEW
[ N ] | | [Nl i |
SIDE VIEW LVZ"
MIN. THICKNESS
715" MIN. BOLT CIRCLE

THREADED FLANGE BASE STYLES

TO BE USED WITH BREAKAWAY ANCHORS ONLY

NUT

EEZ:::::::::WAﬁé;\\\\\\\\\\\ﬂﬁn
BASE PLATE\.==
]
A /W) T

BREAKAWAY

BOLTﬁ\\\J
\

WASHER ~

}

e TWO-WAY
Ve \_  BREAKAWAY

) L///—BOLT
K

AN

/
= WASHER
% E ANCHOR
BOLT
v

PULL OUT FORCE= 2730 LBS.
SHEAR FORCE= 120 LBS.
MINIMUM SAFETY FACTOR= 2.5

~—— THREADED
COUPLING

OPTION-1

BREAKAWAY ANCHOR BOLT DETAIL

TO BE USED WITH THREADED FLANGE BASES ONLY

OPTION-2

STATE OF
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DIVISION OF HIGHWAYS
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METAL CAP

415" OD SCHEDULE 120 STEEL PIPE

NOTES:

1. CONSTRUCT PEDESTALS ON FHWA APPROVED BREAKAWAY BASES OR ANCHORS.
2. CONSTRUCT PEDESTAL FOUNDATIONS IN ACCORDANCE WITH STANDARD DRAWING 1743.04.
3. HEAVY DUTY PEDESTALS ARE DESIGNED FOR USE IN ALL WIND ZONE REGIONS.
PEDESTAL BASE REACTIONS USING 415" OD SCHEDULE 120 GALVANIZED STEEL PIPE ARE:
AXIAL LOAD: 600 LBS
SHEAR LOAD: 1,500 LBS
MOMENT LOAD: 14,500 FT-LBS
4. BASE REACTIONS ARE BASED ON A DESIGN LOADING FOR 2 - 12" SIGNALS
AND A 48" X 48" SIGN. DO NOT EXCEED DESIGN LOADING WITHOUT APPROVAL.
5. ALL ELECTRICAL CONDUCTORS INSIDE OF BREAKAWAY SUPPORTS SHOULD SHEAR OR
BECOME DISCONNECTED AS CLOSE TO THE FOUNDATION BASE AS POSSIBLE DURING
A KNOCKDOWN. REFER TO ELECTRICAL CONDUCTOR SHEAR DEVICE DETAIL.
IF ALTERNATIVES ARE AVAILABLE THEY CAN BE USED PER APPROVAL OF THE
ENGINEER.
6. DO NOT USE BREAKAWAY ANCHOR BOLTS WITH THIS TYPE OF PEDESTAL.

/

—_

/

4r_ON

i (

\
\

HEAVY DUTY TRANSFORMER BASE
PROJECTION: SEE 1743.04

TOP OF FOUNDATION
TOP OF SIDEWALK
' FINISHED GRADE
R

FOR ANCHOR BOLT DETAILS
L- SEE STANDARD DRAWING 1743.04

PLAN VIEW

\_ELEVATION VIE

BOTTOM OF
TRANSFORMER BASE

ELECTRICAL CONDUCTOR

I
— ~ |
‘ N\ WELD 412" 0D PIPE TO CENTER
7 el O] oF T R TR T sTees PLare

|
\ <C_
J
/ "
w/}/ 17

—

TOP OF TRANSFORMER BASE

SHEAR DEVICE DETAIL

SEE NOTE #5

TRANSFORMER BASE

BOTTOM OF TRANSFORMER BASE

STATE OF

NORTH CAROLINA
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

DEPT.
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ANCHOR BOLT (TYP)

3" CLEAR (TYP)

A

4

BOLT CIRCLE

#8 VERTICAL
REINFORCING (V BARS)
@ EQUAL SPACING

PEDESTAL FOUNDATION -

CONDUIT AS REQUIRED

PLAN VIEW

ANCHOR BOLT (TYP)

=i
‘ 4" MAX.

15" PREMOLDED
EXPANSION JOINT FILLER

PEDESTAL FOUNDATION DETAILS FOR SIDEWALK

BREAKAWAY ANCHOR MEMBER (TYP)
(SEE NOTE 8)

NOTES:

1. CAST FOUNDATION AGAINST UNDISTURBED SOIL WHEREVER
CONDITIONS PERMIT. IN UNSTABLE SOIL, CAST-IN-PLACE
TUBE FORMS ARE ALLOWED WITH APPROVAL.

2. COMPLY WITH APPLICABLE PROVISIONS OF SECTION 825
FOR CONCRETE CONSTRUCTION.

3. USE CLASS "A" CONCRETE THAT MEETS THE REQUIREMENTS OF
SECTION 1000 WITH A COMPRESSION STRENGTH AT 28 DAYS
OF F'c= 3000 PSI (MIN.).

4, USE ASTM GRADE 60 DEFORMED BARS FOR ALL REINFORCING
STEEL.

5. GRADE IS ASSUMED TO BE (8H:1V) OR FLATTER. FOUNDATION
SIZE AND DEPTHS ARE BASED ON THE FOLLOWING SOIL DESIGN
PARAMETERS:

A. SANDY TYPE SOIL
B. NO GROUND WATER WITHIN 5'-0" OF SURFACE ELEVATION
C. WIND SPEED NOT TO EXCEED 140 MPH
IF ACTUAL CONDITIONS VARY SUBSTANTIALLY FROM THOSE
ASSUMED, THE FOUNDATION DEPTH MAY BE ADJUSTED. IN THIS

1 HEAVY HEX NUT (T@ /‘” CHAMFER 1" CHAMFER CASE, CONTACT THE ENGINEER.
1 FLAT WASHER TOP ¢ — — 6. MAINTAIN AT LEAST 3" COVER ON ALL REINFORCEMENT.
Soo { — 7. ORIENT CONDUIT AS REQUIRED BY THE DESIGN OR AS
T | 1] /4gg? ? T DICTATED BY FIELD CONDITIONS.
UKL, X KK -
*@é%§2 I I S £l o séé%%, £l 8. USE ADHESIVE ANCHOR FOR THREADED COUPLING INSERT.
) o ; g o FOR TYPE I MINIMUM DEPTH NECESSARY IS 0'-415" AND FOR
—if H— A — bl TYPE II MINIMUM DEPTH NECESSARY IS 0'-6%8". FOLLOW
i 1t 3 ® 1@ MANUFACTURER'S INSTALLATION INSTRUCTIONS.
t% — =
= Yk
o o 1" MIN DIA. CONDUIT FOR GROUNDING
ﬁx?ﬁAﬁtAiEﬁAgﬁgﬁ A R é oo 8 REFER TO PEDESTAL FOUNDATION GHART
(rve) : £)°
» o ° | | E ? 58" DIA. X 10' COPPER CLAD f‘ "Hu;
_— é B _— < ; STEEL GROUNDING ELECTRODE \
= * WITH EXOTHERMIC WELDING
5le | | CONNECTION i ’/\/\g/\\;@\\\%
— a5 — g L
ile 3"(TYP)| IIl l" N4
— ‘ DIAMETER "A" ‘ —
_ =
| TYPES I & II ONLY ! ' CONDUIT AS REQUIRED.
3"(TYP) | | (STUB AND CAP
SECTION A-A I ., ‘ UNUSED CONDUIT)
10" LAP
DIAMETER "A"
TYPES I, II & III
SECTION A-A
CLOSED HOOPS GROUNDING & CONDUIT DETAIL
SIZE ANCHOR BOLT INSTALL V- BAR STIRAUP
GROUNDING QUANTITY
p DIAMETER|DEPTH [CONCRETE |[DIAMETER| LENGTH |  SYSTEM
TYPE PEDESTAL DESCRIPTION nan "5 | voLuME | (MIN.) TYPE VERTICAL SPACING DIAMETER|OVERLAP | weraht| IOTAL
(YES/NO) SIZE WEIGHT[SIZE[ on 6" | ON 12" e STEEL
FT IN ; QTY[LENGTH LENGTH| "C MIN.
all ey FT-IN # LBS | # | CENTERS | GENTERS |TOTAL LBS |WEIGHT
I PEDESTRIAN PUSHBUTTON 20" |3-6"| .41 s 1-6" NO - T B T BT 5 " o T 1F2” o T Eff
11 NORMAL - DUTY 2'-0" |[5'-0" .58 34 2'-0" YES — T — —— 176
111 HEAVY -DUTY 2-6" |7-0"| 1.27 1 40" VES 11 8 1614-6 1 8 |4 5 8 8 (5.7 1 1-6° L0-10° 1 80
111 8 | 6[6-6"] 122 | 4 7 4 11 [ 7'-2" | 2"-0" [ 0'-10 53 175
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NOTE

PROVIDE 2" SPACE BETWEEN
CONTROLLER AND ROLL OUT
DRAWER TO ACCOMMODATE

FIBER INTERCONNECT CENTER.

DETECTOR TEST SWITCHES

TYPE 2070
CONTROLLER
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332 CABINET
LEFT SIDE
REAR VIEW

332 CABINET
REAR VIEW

332 CABINET
RIGHT SIDE
REAR VIEW

ROADWAY STANDARD DRAWING FOR
CONTROLLERS AND CABINETS
CABINET COMPONENT LAYOUT (BASEMOUNT)
170 CABINET MODEL 332 WITH 2070 CONTROLLER
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DETECTOR TEST SWITCHES

DETECTOR TEST SWITCHES

TYPE 2070
CONTROLLER

TYPE 2070
CONTROLLER

FIBEROPTIC CHASSIS
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ROLL OUT DRAWER
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NOTE

PROVIDE 2" SPACE BETWEEN
CONTROLLER AND ROLL OUT
DRAWER TO ACCOMMODATE

FIBER INTERCONNECT CENTER.

336S CABINET
FRONT VIEW

336S CABINET
REAR VIEW

336S CABINET
RIGHT SIDE
REAR VIEW

ROADWAY STANDARD DRAWING FOR
CONTROLLERS AND CABINETS

CABINET COMPONENT LAYOUT (POLE MOUNT)
170 CABINET MODEL 336S WITH 2070 CONTROLLER
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