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| ROADWAY STANDARD DRAWINGS

THE FOLLOWING ROADWAY STANDARDS AS APPEAR IN "ROADWAY STANDARD DRAWINGS”
ROADWAY DESIGN UNIT - N.C. DEPARTMENT OF TRANSPORTATION - RALEIGH, N.C., DATED

JULY 2012 ARE

APPLICABLE TO THIS PROJECT AND BY REFERENCE HEREBY ARE

CONSIDERED A PART OF THESE PLANS:

STD. NO.
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113001 .
135.01 .
165.01 .
180.01 .
1261.01
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1700.01 .
7ms.en .
1716.01 .
1725.01 .
1740.01 .
1742.01 .
1751.01 .
1751.02 .
1752.01 wovvinnes

TITLE

GUARDRAIL PLACEMENT

GUARDRAIL INSTALLATICN

WORK ZONE WARNING SIGNS

TEMPORARY LANE CLOSURES

TEMPORARY ROAD CLOSURES

TEMPORARY SHOULDER CLOSURES

TRAFFIC CONTROL DESIGN TABLES

PORTABLE WORK ZONE SIGNS

FLASHING ARROW BOARDS

DRUM

CONES

YWORK YEHICLE LIGHTING SYSTEMS AND TMA DELINEATION
SKINNY - DRUM

GUARDRAIL AND BARRIER DELINEATORS - INSTALLATION SPACING
GUARDRAIL AND BARRIER DELINEATORS ~ TYPES AND MOUNTING
GUARDRAIL AND DELINEATICN

ELECTRICAL SERVICE OPTIONS

UNDERGROUND CONDUIT

JUNCTION BOXES

INDUCTIVE DETECTIYE LOCPS

METAL POLES

METAL POLE FOUNDATIONS

CONTROLLERS AND CABINETS - ELECTRICAL SERYICE GROUNDING
CONTROLLERS AND CABINETS -~ ELECTRICAL SERVICE DETAILS

CONTROLLERS AND CABINETS - POWER, GROUND AND AUXILIARY POWER SYSTEMS

EXISING REST AREA

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

MONTGOMERY COUNTY

PLANS FOR PROPOSED

I-73/1-74 VIRTUAL WEIGH STATION

STATE PROJECT REFERENCE NO.

SHBET
NO.

INL.C.

33879.2.70

ITS-1

STATE PROLNO.

F.APROLNO.

THIS PROJECT CONSISTS OF FURNISHING AND INSTALLING EQUIPMENT AND MATERIALS FOR THE INSTALLATION OF
A4 NEW VIRTUAL WEIGH IN MOTION SYSTEM NEAR SEAGROVE, NORTH CAROLINA. RELATED MATERIALS CONSIST
OF LOCAL CABINETS AND CONTROLLERS, WEIGH IN MOTION SENSORS,ALPR CAMERAS, SOFTWARE, INFRARED
ILLUMINATORS, DATABASE INTERFACE, METAL POLES, METAL POLES WITH MAST ARMS, METAL POLE FOUNDATIONS,

SNAPSHOT OVERVIEW CAMERA ASSEMBLIES AND GUARDRAIL.
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PROPOSED
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LEGEND

DIRECTIONAL DRILLED CONDUIT
TRENCHED CONDUIT

6" X 6" WOOD PEDESTAL
WwOoOD POLE
CAMERA POLE

ALPR CAMERA WITH MASTARM
JUNCTION BOX
STANDARD INDUCTIVE LOOP DETECTOR
CAMERA ASSEMBLY

EQUIPMENT CABINET
PIEZCELECTRIC QUARTZ SENSCR
DRILL THROUGH SHOULDER
FOR CONDUIT

GUARDRAIL

EXISTING

N/A

N/A

N/A
e

N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

. — — — — 0

GENERAL NOTES

OBTAIN APPROVAL FROM THE ENGINEER PRIOR TQ INSTALLATION

FOR ITEMS TC BE INSTALLED AS PART CF THIS PROJECT.

BURIED UTILITIES AND STRUCTURES: PIPELINES, STORM SEWERS, POWER CABLES,
UTILITY CABLES, AND OTHER PUBLICLY AND PRIVATELY OWNED UNDERGROUND
OBSTRUCTIONS MAY EXIST ADJACENT TO AND WITHIN THE ROADWAY
RIGHT-OF-WAY WITHIN THE CONSTRUCTION LIMITS OF THIS PROJECT,
INVESTIGATE THE LOCATION OF SUCH BURIED UTILITIES AND STRUCTURES WITH
PUBLIC AND PRIVATE UTILITIES,

IT IS THE CONTRACTCR'S RESPONSIBILITY TC COORDINATE WITH THE OWNER
OF ALL AFFECTED UTILITIES FOR WORK THAT MAY IMPACT ANY UTILITY FACILITY.
ALL WORK SHOWN ON THESE PLANS IS TO BE PERFORMED BY THE
CONTRACTOR UNLESS IT IS SPECIFICALLY NOTED THAT THE WORK

WILL BE PERFORMED BY OTHERS.
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ABBREVIATIONS

ALPR
HDPE

N.T.5.
WiM
PQS

NCSHP
VWSS

AUTOMATED LICENSE PLATE RECOGNITION
HIGH DENSITY POLYETHYLENE

LOOP DETECTOR

NOT TO SCALE

WEIGH IN MOTION

PIEZOELECTRIC QUARTZ SENSOR

SENSOR
NORTH CAROLINA STATE HIGHWAY PATROL
VIRTUAL WEIGH STATION SYSTEM

758 N. Grossflald Pimgt, Garnem, NC 27529
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ABBREVIATIONS
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33878.2.70 178-3
SNAPSHOT
OVERVIEW CAMERA
|
|
I
* FIREWALL ROUTER WITH
BUILT-IN ETHERNET SWITCH
[ ____________________ =
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______ | BY OTHERS
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INSTALL REA, PE - 22, SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

INSTALL REA, PE - 38, (FIGURE - 8) SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

INSTALL THREE #3 COPPER SERVICE ENTRANCE CONDUCTORS

INSTALL THREE #14 CONDUCTOR POWER CABLE(S)

INSTALL AVI CABLE(S) *

INSTALL OVERHEIGHT DETECTOR CABLE(S) *
INSTALL PIEZOELECTRIC QUARTZ SENSOR CABLES *
INSTALL LOOP WIRE

INSTALL LEAD-IN CABLE

INSTALL CCTV VIDEG CABLES *

INSTALL THREE #4 COPPER FEEDER CONDUCTORS
INSTALL FOUR #8 COPPER FEEDER CONDUCTORS
INSTALL MMFO CABLE

INSTALL FIBER OPTIC DROP CABLE

INSTALL TRACER WIRE

TRENCH

SAW CUT PAVEMENT

INSTALL NEW CONDUIT

INSTALL RIGID, GALVYANIZED STEEL CONDUIT

INSTALL RIGID, GALVANIZED STEEL RISER WITH WEATHERHEAD

INSTALL RIGID, GALVYANIZED STEEL RISER WITH FIBER OPTIC CABLE SEAL
INSTALL OUTER-DUCT POLYETHYLENE CONDUIT

INSTALL POLYETHYLENE CONDUIT

DIRECTIONAL DRILL CONDUIT

BORE AND JACK CONDUIT

INSTALL CABLE(S) IN EXISTING CONDUIT

INSTALL CABLE(S) IN NEW CONDUIT

INSTALL CABLE(S) IN EXISTING RISER

INSTALL CABLE(S) IN NEW RISER

INSTALL CABLE(S) IN EXISTING CONDUIT STUBOUTS

INSTALL CABLE(S) IN NEW CONDUIT STUBOUTS

INSTALL NEW CONDUIT INTO EXISTING CABINET BASE
(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE)

INSTALL NEW RISER INTO EXISTING CABINET BASE
(USE EXISTING CONDUIT STUB-OUTS WHEN AVAILABLE)

INSTALL NEW CONDUIT INTO EXISTING POLE MOUNTED CABINET
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INSTALL NEW RISER INTO EXISTING POLE MOUNTED CABINET 58A1  INSTALL EQUIPMENT CABINET DISCONNECT
TERMINATE COMMUNICATIONS CABLE ON EXISTING TELEMETRY
INTERFACE PANEL IN TRAFFIC SIGNAL CONTROLLER CABINET 59|  INSTALL PIEZOELECTRIC. GQIUARTZ SENSORS
INSTALL NEW TELEMETRY INTERFACE PANEL IN 60 INSTALL AUTOMATED LICENSE PLATE RECOGNITION SYSTEM
TRAFFIC SIGNAL CONTROLLER CABINET
INSTALL INTERCONNECT CENTER, PATCH PANEL, JUMPERS, 61 INSTALL SNAPSHOT CAMERA POLE AND FOUNDATION
AND FUSION SPLICE CABLE IN CABINET
INSTALL UNDERGROUND SPLICE ENCLOSURE 62 INSTALL SNAPSHOT OVERVIEW CAMERA ASSEMBLY
INSTALL AERIAL SPLICE ENCLOSURE 63 INSTALL STANDARD INDUCTIVE LOOP
INSTALL OVERHEIGHT DETECTOR ASSEMBLY WITH

INSTALL POLE MOUNTED CABINET 64 METAL POLE AND FOUNDATION

ENDER (25|  INSTALL STEEL POLE, FOLDING SINGLE MASTARM
INSTALL BASE MOUNTED CABINET WITH EXTEN 65 AND. FOUMPATION

REMOVE EXISTING SPLICE CABINET
% CABLES SHALL BE PER EQUIPMENT

INSTALL CABINET FOUNDATION MANUFACTURER'S RECOMMENDATIONS

REMOVE EXISTING CABINET FOUNDATION

INSTALL CCTY CAMERA ASSEMBLY

INSTALL CCTY CAMERA WOOD POLE

INSTALL CCTY CAMERA METAL POLE AND FOUNDATION
INSTALL JUNCTION BOX

INSTALL OVERSIZED JUNCTION BOX

CONSTRUCTION NOTE SYMBOLOGY KEY

INDICATES NUMBER OF CABLES, LOOPS, ETC.

@ INDICATES NUMBER OF FIBERS PER CABLE,
TWISTED PAIRS PER CABLE, ETC.

REMOVE EXISTING JUNCTION BOX
INSTALL 40' WOOD POLE

INSTALL 6" X 6” WOOD PEDESTAL
INSTALL AERIAL GUY ASSEMBLY @ INDICATES NUMBER OF RISER(S)/CONDUIT(S)

INSTALL STANDARD GUY ASSEMBLY [XX"> INDICATES DIAMETER OF RISER(S)/CONDUIT(S) (in)

INSTALL SIDEWALK GUY ASSEMBLY

N FiBERS %E:}Eg "PAIRS
F
INSTALL MESSENGER CABLE CABLE(S)
REMOVE EXISTING COMMUNICATIONS CABLE AND MESSENGER CABLE
X ‘
REMOVE EXISTING COMMUNICATIONS CABLE CVAY
INSTALL TELEPHONE SERVICE ﬂ.ﬁ)
INSTALL CABLE STORAGE RACKS (SNOW SHOES) AND STORE
100 FEET OF CABLE
INSTALL DELINEATOR MARKER
NUMBER DIAMETER
STORE 50 FEET OF COMMUNICATIONS CABLE OF OF
RISER(S) /CONDUIT(S) RISER(S) /CONDUIT(S) (in)

INSTALL ISOLATION TRANSFORMER
INSTALL INDUSTRIAL ETHERNET SWITCH
INSTALL VIDEO ENCODER ol

CONSTRUCTION NOTES St
INSTALL VIDEO DECODER s%«tw@f‘%

s
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NOTES:

PROJECT REFERENCE MO, SHEET NO.
33879.2.70 178-5
|
1
CONTACT SCOTT FAULKNER A ] EXIQSJL';G
@A WITH DUKE ENERGY AT | i
< 2[14 2> (ONE FOR SPARE) (336) 703-7147 DL 6 y POWER
44 (1 e Bl shice = N L o
@ ) 42 '] 0641AD
Q) @iy 58 |
arN Go !
O <219 {2 > (ONE FOR SPARE) // )
5] <[> L |
@ ;:l""‘"nl l'l
w—
nb'/ I
_.—-—-'DB‘-_—-
0 [ o0 00 0 o w ] - i o e 0 hi
< #] |
SEE - ._l .
CONSITTF?UET}ITD%JR DETAILS pe—e | 40 | 2
urq'..'.‘~ 4 5
0 | 2
..m..".‘.' !1
@ % s ", Lo 40 / NEW GUARDRAIL J 5
Cn T T T I T T T T T T T I T E G T T T -%:’:- T T - S I, JEE S S, A TR i, S M, I T v v o T r yaapasde ﬂsn
3 X3
‘ﬁ A\ tﬁ \___ DRILL THROUGH SHOULDER
@ @ @ A L FOR CONDUIT (TYPICAL) it S
: 8A
i L2 i o < 7374 & US 220 NB
[ o (65 MPH SPEED LIMIT)
PQS DETAIL LAYOUT
SEE ITS-6 FOR 59 SEE DETAIL FOR
CONSTRUCTION DETAILS 63 63 i PIEZOELECTRIC
- QUARTZ SENSOR
LAYOUT _ _;,
59 :
3 a &
| o : I-73/-74 & US 220 NB
L ( = - ¥ ST (65 MPH SPEED LIMIT) | |
— 63 —
TYP & @
Wi : -
59 63 59 |-——| | J—- -’
2' MIN, & Fﬁl&lx 2' MIN,
B MAX, 12 MAX, 8" MAX,
APPROXIMATELY
200 FEET TO

1. CALL NORTH CAROLINA 811 BEFORE YOU DIG.
2. PIEZOELECTRIC QUARTZ SENSOR AND INDUCTIVE LOOP
SAW SLOTS, INCLUDING TAIL AND LEAD-IN SECTIONS,
MUST BE DRY CUT.
3. CONTACT SCOTT FAULKNER (DUKE ENERGY) AT (336) 703-7147

TO OBTAIN ELECTRICAL SERVICE,

BLACK ANKLE RD.

BRIDGE DECK

SENSOR SPACING SHOWN IS TYPICAL REQUIREMENT. ACTUAL SENSOR
SPACING MAY BE ALTERED TO SUIT SITE CONDITIONS AND MANUFACTURER'S
SPECIFICATIONS UPON APPROVAL BY THE ENGINEER.

VIRTUAL WEIGH STATION

DETAIL
DIVISION 08  WONTGOMERY CO. SEAGROVE
ok 0E: FEBRUARY 2015 |mevieeosr:  §, ., YON
PREPARED BY: G, A, GREEN [meviewodr: T, 6, PARKER |,
REVISIONS L. | AT

SEAL
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/‘f";-gg 22445
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33879.2.70 1788
ALPR AND SNAPSHOT OVERVIEW CAMERA NOTES:
1. TRIGGER LOOPS FOR THE ALPR AND SNAPSHOT OVERVIEW CAMERAS
SHALL BE IN-LINE WITH THE UPSTREAM EDGE OF THE CAMERA FIELD OF VIEW.
2. SNAPSHOT CVERVIEW CAMERA TO BE TRIGGERED BY THE LEADING EDGE OF THE LOOP. ,_l
3. LOCATE THE SNAPSHOT CAMERA POLE NO MORE THAN 18' FROM THE EDGE OF TRAVEL LANE. |
|
I
{
(ONE FOR SPARE) |
|
A
39 r
1
) g
(ONE FOR SPARE) | w
»
39 1 z
40 de
INSTALL ’1 g
g | E
CAT T T T r T T 7 i, O, L . R SR . I . T‘{’ I R, PR Fe L T T ¥ T F O} P Tj_l-u'u"
| 185 162.50° ‘
6S5pr——1 | 5 - . —+———— PAVED SHOULDER ———m
N - 181.25° TDTAL GUARDRAIL LENGTH - < i
62
SEE NOTE 2
L
60
\[\_’:K] L2 Ll A
< [|-74-74 & US 220 NB
| {65 MPH SPEED LIMIT)
60
\[D:K] L4 L3 ™
i
APPROXIMATELY
200 FEET TO
BLACK ANKLE RD.
BRIDGE DECK
SEAL
SNAPSHOT OVERVIEW CAMERA Ty
AND AUTOMATED LICENSE PLATE SOl
RECOGNITION SYSTEM DETAIL f%‘::i%%%
DIVISION 03 HONTGOKERY CO. SEAGROVE E L o2agre | 3
NOTE: CALL NORTH CAROLINA 811 BEFORE YOU DIG, PLWONE: _FEBRUARY 2015 |Wviesae:  §. G, YOW %,f‘e}.\“:{qcm}}{é'j
740 N. Gremfleld Phoy, Gormen, NG 27029 | PREPARD Bv: B, A, GREEN [meviesnme: T, 4, PARKER "'g" ':'f"'".%‘*y‘
SCALE REVISIONS N1 DATE !:g!"'&n = ¥
/ = E:;:} NN ISR ISR 7 5 4.: v 2 2:{5/5
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PROJECT REFERENCE MO, SHEET NO.
33878.2,70 175-7
DESIGN LOADING FOR METAL POLE WITH FOLDING MAST ARM
1
38.5° & Pote SPECIAL NOTES MAST ARM LOADING SCHEDULE
, , 1 1. The contractor is responsible for determining LOADING
28 ). 15 | 10.5" o 15 22.5 . the mast arm attachment height (H1). Ensure that SYMBOL CESCRIFRON Szt e
' X ' ; | the mast arm attachment height will provide the
| [ s _ "Design Height" clearance from the roadway before m ALPR CAMERA BO"W x6.07LxS5 D | 15 18
I j submitting final shop drawings for approval.
|?| ? 2, ALPRs and Infrared Illuminators are shown on
ETT top of the mast arm for illustreticn purposes. If —_ INFRARED ILLUMINATOR 30"W x307Lx3.0°D | 5188
5° = —IM!] 161 it — T the contractorhelects to install ;hese gevices under
ALER___ILILIMINATOR AL JLLUMINATOR = the mast arm then, the 20 Ft. roadway clearance
1 CAMERA L / applies to the lowest device.
8ee Note 4
H2
See
Nots 7
Hi= x
See
Nots & NOTES
[Higﬁaggiﬁfiﬁaﬂﬂii\isy; Design Reference Material
Design Height 20 % 1. Design the metal pole structure and foundation in accordance with:
e The 5th Edition 2009 AASHTO "Standard Specifications for Structural Supports for Highway
Signs, Luminaires, and Traffic Signals, including all of the latest interim revisions.
| 5 ® The 2012 NCDOT "Standard Specifications for Roads and Structures”. The latest addenda to
_— these specifications can be found in the ITS and Signals project special provisions.
| ® The 2012 NCDOT Roadway Standard Drawings.
® The project plans and the latest spscial provisions.
e The NCDOT "Metal Pole Standards” located at the following NCDOT website:
} https://connect.ncdut.gcv!resourceslsafety/Pages/ITS-Design-Resources.aspx
Sse Note 6d Design Requirements
L 1 J E 3 B sy
= 2. Design the metal pole structure using the loading conditions shown in the elevation
TRAVEL LANE (127) TRAVEL LANE (12) SHOULDER (11) o Dol views. These are anticipated worst case "Design loads".
Base line refsrenca elev. = 0.0' 3. Design all metal pole supportis using stress ratios that do not exceed 1.0.
. , 4. The camber design for mast arm deflection should provide an appearance of a low pitched
Elevation View arch where the tip or the free end of the mast arm does not deflect below horizontal when
fully loaded.
5. Design base plate with B8 anchor bolt holes. Provide 2 inch x B0 inch anchor bolts,
6. The mast arm attachment height (H1) shown is based on the following design assumptions:
a.Mast arm slope and deflection are not considered in determining the arm attachment height
as they are assumed to offset sach other.
b.Attachments to the mast arm are rigid mounted and vertically centered on the arm.
c.The roadway clearance height for design is as shown in the elevation views.
d.The top of the pole base plate is .75 feet above the ground elevation.
7. The pole manufacturer will determine the total height (H2) of each pole using the greater of
the following:
e Mast arm attachment height (H1) plus 2 feet, or
e H1 plus & of the total height of the mast arm attachment assembly plus {1 foot.
8. If pole location adjustments are required, the contractor must gain approval from the
engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the ITS & Signals Structural Engineer for assistance at
(919) 661-4830.
8. The contractor is responsible for verifying that the mast arm length shown will allow
proper positioning of the attached equipment over the roadway.
10. The contractor is responsible for providing soil penetration testing data (SPT) to the pole
manufacturer so site specific foundations can be designed.
I |
Q)
N,
I [+]
80 e,
Tarminal 'té
o] Compartment o &
180° — &0 e
i 1800— | Mast Arm )
n Direction NCDOT Wind Zone 4 (90 mph)
= Prepered in the Officas oft SEAL
o) B.C. Plate width e,
ry = Show LARg
270 METAL POLE WITH S S
2710 i { FOLDING MAST ARM SR,
’ BASE PLATE TEMPLATE & ANCHOR BOLT PIVISION 08___IONTOHERY c0. spachovef %\ ) §
2 v : ) A\ =
8 BOLT BASE PLATE DETAIL LOCK PLATE DETAIL a— I FEBSHU*}:HY%?S {:iv::::::;c e "f’,’g‘sﬁé’?‘gﬁf}
POLE RADIAL ORIENTATION See Note 5 For 8 Bolt Base Plate SCLE REVISIOG 1M1, DATE ) e
NA T §, | 7 1y
T OO it il it s i 08-7000
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NOTES DETAIL “A” 30879.2.70 1758

1. INSTALL A MINIMUM OF THREE GROUND RODS SPACED A MINIMUM OF 10 FEET APART.
ENSURE THAT EXISTING UNDERGROUND FACILITIES ARE NOT DAMAGED DURING

INSTALLATION,

2, TEST GROUNDING SYSTEM USING AN APPROYED METHOD. SYSTEM SHALL MEASURE ~ -
TWENTY (20) OHMS OR LESS. ADDITIONAL GROUND RODS SHALL BE INSTALLED AS g
DIRECTED BY THE ENGINEER TO MEET THIS REQUIREMENT, ap 240 VAC |

3. EXOTHERMICALLY WELD ALL CONNECTIONS TO GROUND RODS. SERVICE |

| DISCONNECT)

4, INSTALL MARKER TAPE DIRECTLY ABOVE ALL GROUNDING ELECTRODES AND
CONDUCTORS AT A DEPTH OF 12 INCHES.

5. REMOVE BONDING JUMPER BETWEEN EQUIPMENT GROUND AND AC NEUTRAL
IN THE EQUIPMENT CABINET.

6. BOND ALL RIGID GALVANIZED STEEL CONDUITS ENTERING THE CABINET TO
EQUIPMENT GROUN

7. ALL ABOVE GROUND CONDUITS MUST BE RIGID GALVANIZED. PYC CONDUITS
ARE ALLOWED FOR UNDERGROUND INSTALLATIONS,

8. ENSURE EQUIPMENT GROUND IS ELECTRICALLY BONDED TO EQUIPMENT CABINET,
9. CONNECTIONS TO ISOLATION TRANSFORMER AS SHOWN IN DETAIL “A” ARE GEMERIC,

EXOTHERMICALLY WELD TO.
GROUNDING ELECTRODES, =

| I
| FROM SERVICE Q___;" D

DISCONNECT THREE
l #4 AWG COFPER
OR LARG
RED, BLACK, & GREEN 240 VAC PRIMARY
THWN

NEW
SERVICE POLE

/

—)

SINGLE PHASE
DRY TYPE e
TRANSFORMER I

RISER WITH WEATHERHEAD

s S 6" X 6" TREATED

WOOD POST
EQUIPMENT
CABINET
EQUIPMENT _// k_
CABINET —
DISCONNECT RAINPROOF CONDUIT HUB
R "
LAY CABINET DISCONNECT g
FOUR #| AWG
Q RED, BLACK, Wi
I] OREEN) AW WiRES @
EXOTHERMICALLY
WELD TO GRDUNDING
| ELECTRODES METER BASEDISCONNECT COMBINATION
e = PANEL SIZED IN ACCORDANCE WITH
1 [ «—— THE NEC (MINIMUM 50 AMPS SINGLE POLE
) ™ BREAKER) PADLOCKABLE NEMA ENCLOSURE
48" HEIGHT
S ot =
DISCONNECT SEE DETAIL ITAH rL[ 3 H
& RGC
M| rec
LIGHTNING
x ARRESTER
3 1 ; 1 £ ( WS /a I
|
24 INCH MIN, DEPTH L 24 INCH MIN. DEPTH [ 24 INCH MIN. DEPTH | | 24 INCH MIN. DEPTH
¥ ¥ J ) \ 1 L) Y
- | | —/ | .
! [ _/ _I/\,_J_
36" DEPTH CONDUIT FOR
L £ FEEDER CONDUCTORS % &= s -
SEE NOTES SEE NOTES ! SEE NOTES SEE NOTES
#1 & #3 #1 & #3 ! | #1 & #3 #1 & #3
i | #4 AWG MIN. SOLID
#4 AWG MIN. SOLID | | BARE COPPER WIRE
BARE COPPER WIRE : ! |
e s o)
N ‘\ 5| 58 INCH X 10 FEET MIN. COPPER CLAD STEEL 58 INCH X 10 FEET MIN. COPPER CLAD STEEL /‘ i f‘
GROUNDING ELECTRODES, 10-20 FEET APART GROUNDING ELECTRODES, 10-20 FEET APART
E
ELECTRICAL SERVICE «\“S";'E'L,’"»»
AND GROUNDING DETAIL WITH \g;g;g.,. @"-g
ISOLATION TRANSFORMER §(~sm% 4
[DIVISION 08 WONTGOWERY €O, SEAGROVE £ | o0z23919 E
PLA DATE: FEBRUARY 2015 |FvIEWD Bt 5, C, YO %o
750 N, Greerciald Phury,, Garnen NG 27529 | PREPARED BY:  §, A, BREEN | REVIEWED Br: , G, PARKER
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NCDOI METAL POLE STANDARDS

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS \

( ~)
PROJECT NO. SHEET NO.
II Sig. M1 |

DIVISION 11
WIND ZONE 4 & 5

ooooo

----------

...... |. q STOKES

DIVISION 13
WIND ZONE 4 & 5

-------

—y —

oooooooo

BUNCOMBE

STANDARD DRAWINGS FOR METAL POLES

DIVISION 9
WIND ZONE 4

DIVISION 1
DIVISION 7 DIVISION 5 DIVISION 4
WIND ZONE 4  WIND ZONE 4  WIND ZONE 3 WIND ZONE 1 & 2
} . -_\NORTHAHPTON \G"TE \ C\%
B A IR == NN SS
\5\Himxun p— £ %\ : Q‘\_

. Gl =" i \ ''''''' \caannnus,f
o ree- . JacKsoN " N CLEVELAND 1, GASTON i R RAVEN\
s opemoge, Ll ’\ (T“ANSYLVANIA' P .._..____,_,7 ______ MECKLENBURG 1/ \ *"*b
e o o 8 g CLAY "\‘\ (\\ 4 "‘._‘-. " 2 - PAHLICO
R DIVISION 12~ war ‘&\ Nyl
DIVISION 14 WIND ZONE 4 ¢ L2 : i Q
WIND ZONE 4 & 5 ™ AN \af.-,a-,,’ DIVISION 2
DIVISION 10 NN N Y WIND ZONE 2
WIND ZONE 4 DIVISION 8 NDF
WIND ZONE LEGEND — N
oL ‘,\ LY WIND ZONE 2
. . # '/.r
WIND ZONE 1 (140 mph) Special Wind Zone v ) DIVISION 6 "S‘““ \"
WIND ZONE 2 (130 mph) Coastal Region NN\ WIND ZONE 3 \ *‘-\ﬁ
WIND ZONE 3 (110 mph) Eastern Region i i
WIND ZONE 4 (90 mph) Central & Mtn. Region | |
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PROJECT REFERENCE NO. SHEET NO.

S8ig. M2

Pole

/’——&\\<::::> 1" X 14" Coarse-Thread Button

" Head Socket Screw (4 Required)

| Terminal Compartment, 3 Gauge,
/_ 2n X 8” X 27”

C 2" Half Coupling

with Internal Threads

2" Dia. Hole in Pole Wall for
Wire Entrance

~._Hand Hole Reinforcing Frame,
4" X 6" X 12", 3 Gauge (Min)
with Beveled Edges Inside

and No Cover )

e | ! -
f:ﬁ\\ J LT
-~ 1
11 Gauge Thick Cover Plate Backed i

with Full Width %" Thick Gasket — = | |

with Chain or Cable 4"

- AT A
o [y
v L
E?i::\\\___ 2" Half Coupling AT

with Internal Threads

4 Bolt Pattern 12 Bolt Pattern

Plate Width = 4" min.
(TYP for all plates)

A\
\
\
)

|
8 Bolt Pattern
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Fabrication Details — All Poles

n :
| = 2" Did. Hole Construct Templates and Plates from 14" min. thick Steel. Galvanizing is not required.
o Sl Base Plate Template and Anchor Bolt Lock Plate Details
Top Note: See Strain Pole drawing M3 and Mast arm
Provide 4 heavy hex nuts drawing M4 for base plate weld details.
|_{— Grounding —and 4 flat washers per : Base Plate Size as
Lug anchor bolt (TYP). E required by Design
Min. thread projection < Loading
at top of bolt = 10" for \
Section C-C Note: Unless otherwise specified, locate Terminal Compartment ‘(///F_ 2" diameer bolt (TYP).
1 foot above the pole base plate at 180 degrees on the Galvanize a minimum of 2" Base of Pole
pole's radial index. <~ below threads from top of
i . bolt.
Terminal Compartment Detail g
R
i
(o]
- 5 S S mmrmnet= ] B -
MFG MFG. DATE: MM/YY MFG _____ MFG. DATE:MM/YY 2" x 60" Anchor Bolt (TYP)
BHAFT DATALAY rscheduscdas : o,
h .
ARM-A DI TILSY  otpp SERTION: DATREA oo uoiions ‘///’"_unless otherwise specified
T NCDOT STANDARD  cececccemcnoe
ARM=8 D/T/LAY  coobmatmaect e 2 St ™, -
snillmobuabonns Arm I.D. Tag e = g?ltl
A.B. DIA./B.C.ALAY ototor . (Provide on each section of a multi-section mast arm) Anchor Bolt i Di;c ﬁBG”
, NCOOT STANDARD  —roooooceemece . Hole (TYP) 270 :
— shaft I.D. Tag ’ Bolti Dia +i4” i
a .D. , e
R L Min. thread projection .
(Provide on Strain Poles and Mast Arm Poles) <% BoEEGN ofpboit = 8" (TYP). 8 Bolt Base Plate Detail
Notes: Galvanization not required at —
1) D= Diameter, T= Thickness, L= Length, Y= Yield Strength ‘////’_ bottom of bolt. ol ) . , B
2) A.B. = Anchor Bolt Typical Fabrication Details sﬁqk%gp}%
3) B.C. = Bolt Circle of Anchor Bolts Common To : séﬁnﬁxg%
4) If Custom Design, use "NCDOT STANDARD" line for pole I.D. number and All Metal Poles : ANMW“ I
signal Inv. Number. — T : SOt
5) See drawing M4 for mounting positions of I.D. tags. Bottom 750 K on o 27529 |y el L I;ﬁ:ﬁl D s G S
] ) ) . . SCALE REVISIONS INIT, DATE - Docusianed by
Identification Tag Details Anchor Bolt Detail . R e e | o e i
NONE [ - “'§ SIG. INVENTORY NO,
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PROJECT REFERENCE NO. SHEET NO.
Sig. M4
See Slip Fit Joint Detail Q
98" Dia. Thru Bolt |
| (See Slip Fit Joint Detail)
i Hand Hole
0° with cover 8
: —_
I
_; ( o
Arm I.D.Tag mounting ﬂ_
location (See drawing M2) /
Arm I.D.Tag mounting
. ; location (See drawing M2)
Backing Ring
-
o
-276- -90 - <
Base of Pole
See drawing M5 for Mast Arm 4‘7’
Telescopic Arm MESE AP connection details
BOLE Bate (Outboard Section) (Inboard Section) O
1.5 times diameter of outboa i 2
or 2'-0" min. whichever is rgr::tc;cr‘mn
Bolt Circle "BC” Ee——— I
2]
=
_________________ © mmn
Section A-A TS e -E
(See dr‘aw1ng M 2) Shaft I.D.Tag mounting 0
34" Factory Drilled Hole in Outboard Tube. location (See drawing M2) D
Pole Base Plate Field Drill Inboard Tube.
54" Galvanized Thru Stud with
(2) Hex. Locknuts Each. C
Terminal Compartment O
. (See drawing M2) P i
Slip Fit Joint Detail for Mast Arm 5=
———I I«—T=Wa11 Thickness o
Field Applied .U
Silicone Caulk —
111 e uau E . L
Backing Ring Full Pen. 90 e
35" Max. Weld ‘ + 7' O
m AT A L.
o
R=.44"+T o o
********** Q o=t 180 = Monotube Mast Arm Pole
:rBase Plate ( .14in. /ft . ‘taper‘)
m Terminal
Section B-B Compartment
EAL
P . . : , i,
(Pole Attachment to Base Plate) 2700 Typical Fabrication Details g,
| for Mast Arm Poles SSYFSSaREy
& i TP osew  VOE
Full-Penetration . . ) g ) S
2 Mast Arm Rad 1al orlentat lon PLAN DATE: AUGUST 2013  [oesiwen 8v: C.F, ANDHEI\‘.S_J ".,”}‘-f.',’fl_l}.%_\!:f
Gr‘oove Weld Detall 750 N.Greenfleld Piwy,Gornor,NC 275290 PREPARED BY: N.—BITT]NG | reviewen By: L. W "lfﬁ,,ﬁ;:’\h“‘
SCALE REVISIONS INIT. DATE - Pocusigned by:
0 NA i _l: Dudass (. Sarkar  ar26r2014
NONE 518, xwarrb_nun. =
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PROJECT REFERENCE NO. SHEET NO.

Welded Ring Stiffened Mast Arm Connection Sig. M5

Top Ring Plate

Side Gusset
Plate (TYP)

2" Diameter
Pipe for Wiring

6"X 8" Hand hole S .
w/ cover

e

Bottom Ring Plate

P1 Vi Ring Plate Bottom Ring Plate \
an 1ew Mast Arm Att. Bottom View
Plate Thickness
Side Gusset Plate
Flange Plate [$‘H
Thickness
Side Elevation View
' |
Backing Ring ¢ G
}:¥;‘~<:::ﬂ Top Ring Plate
<— Plate Width—>
i 2" Diameter Pipe r+—Bolt Sp.—>1
@ @ for Wire entrance ! ! See Note 1 ‘@ ,@’
to pole T ) %i \O/ 4
_ L & Backing Ring ~— N T—al T 7
(@) @) High strength Boxt £ v S 35" Max. ® ®
\_-Z-T:],gr)‘dEHEd flat washer :é:‘, m|© ’_O _iy O —r{dast Arm Wall
m'T———“— )
: —~ | mo
@ @ Full-Penetration cI @ @’7 ]

“—Groove Weld Detail =
1 -0 ’ O Bolt Hole
(See Section B-B) ~— Diameter = Bolt + 14"
¢ (TYP) \T r/

. . Section View A-A
Front Elevation View

Mast Arm Attachment Plate Back Elevation View

Fabrication Details — Mast Arm Poles

T = Arm Wall Thickness-——j r*" Hates:

1. Provide a permanent means of identification above the mast arm to
indicate proper attachment orientation of the mast arm.
Full Pen. 2, Designer will determine the size of all structural components, plates,
Weld fasteners, and welds shown unless they are already specified.
3. Designer is responsible for providing appropriate drainage points.

Backing Ring

38" Max.

R=.44"+T m::mwmm SEAL
- Mast Arm Fabrication Details For O CARg,
L g e B %% Mast Arm Connection To Pole | sSwe™iinzs
A ¥ DL ooow ] :
. X 5
Section B-B e PN ONE: _ AUGUST 2019 | wesiweo e C.F. ANDREWS %?}ﬁig'-%{%
. & 750 hGronfloid Pwy.Gorer.WC 2rseo| PREPMRED BY: N, BITTING  [reviewosr: D.C. SARKAR R
Full-Penetration Groove Weld Detail e REyisi0 ML W g
0 NA - ~ Dubsle (. Sarkar 57262014
NONE T e e
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PROJECT REFERENCE NO. SHEET NO.

Reinforcing Steel Bars Typical Foundation Anchor Bolt Details sig. W7
(Reinforcing Cage Not Shown for Clarity)
3"Clear Cover Typ: 3"Typ
r Heavy Hex Nut |
- N With Flat Washer Q_ Foundation
7R TS Top and Bottom (Typ) Pole Base Plate
.
w| o ~Errebmeben kb Finished Ground Level Anchor Bolt —l
52 b b 8 B B Projection Y
@|os | i ™ vioBars Mox 1 Nt Hoight | : : 1" Ghamfer (Typ)
= By st dlale: st B o ! !
:, owz “{':"'['“:'":'i'\ ax ut neig \ l [ : : {
il R N R ~— ¢ Bars . FaEE R 2"-5" Foundation Projection
= o)) LR CE R R N X R E e
e I I T Typical & £ Above Ground Level
=2 B e i a4 Ground Slope = g — -
i S i e e e £ }
£ - 3 5 T
@ [ ' i [ | ik 2
= r B R T W
» L) 1 L] ¥ ]
(=] o] A " L] L] ¥ : : A
3 E=t i L
4 82 T Anchor Bolts (Typ)
| C%o LA 1AL
a = T T
&2 S e et B :
@ [ % Heavy Hex Nut
®le I with Flat Washer
TR Top and Bottom (Typ)
o Anchor Bolt Lock Plate
Shebrnbemate st (Same as Base Plate Template)
—] l«— 3" Glear Cover Typ. k' H

¢ Foundation

Construction Details — Foundations

V1 Bars
C Bars . .
& Typical Foundation Notes
G 'FeiisaEL Conduit Details _
1. The number of C-bars is based on
foundation depth and/or as required.
i For standard foundations, see
‘{'_ Foundation sheets M 8 and M 9 for details.
I ! 2. Circular tie reinforcing rings may
! D | be ver‘ticgl%y adjustpd by +/- 3"
. _ o — at a depth between 2'-0" and 3'-0"
Section A-A fh ¢ ﬁ“ﬁl] to facilitate the installation of
electrical conduit entering in the
N cage.
S&ZA NN E TN 3. The length of Vi-bars is based on
st H AL S foundation depth. For standard
i / NI 2'.g" foundations, see sheets M 8 and M 9
= NIV ‘\ 3 for details. Vertical reinforcing
iy ﬁ.-a--.--f--‘. i bars (V1) may be horizontally
: =[] = —T adjusted by +/-3"to facilitate the
o NI installation of electrical conduit
A=qtopa--t-s-H-Rp- 4 4-2" Nonmetallic entering into the cage.
SR L& e akel Rl s B SR T Conduit (Stub anq 4. Provide vertical reinforcement
78 — a4 --E-----J‘ ggg gﬂ';ﬁig Sgg?urt as required per design. See sheets
”Jin 1 ) | I L M 8 and M9 for details.
LI | L} 1 1
LI L} ] 1
] Hesn o ] 1 1
Typical "C" Bars JAR B R
i : : ;
1 ] I u 1
as I":"E _% B
1 1 L]
REINFORCING STEEL TABLE ——A , : {',. —
FOR STANDARD DRILL PIER SHAFT T o HE
11 ) ] [ I |
(4'-0" DIAMETER) 1 i
Shaft Conc. v l ' o
Dia Volume MBur MIN. | size | Type | Length
{in.) {cu. yds) |Name " Precored In i1 OFFloss ofs SEAL
- talli : : oy,
n V1 |¥¥%| #8 |STR.| *% L onnerallic Construction Details SN CARG,
48 .465 x L — Conduits for . SQBen I e,
¢ | * | #4 [cir.I2’-6 Electrical Service Foundations SN
and Grounding T
% See Note No.1 Electrode Conductor S g
*% See Note No. 3 PN OATE: _ AUGUST 2013 |oesiwen 8v: K, G, DURIGON ‘%xﬁ!ﬂﬁs‘&fﬁ
*%% See Note No. 4 750 WGroanrlold Piwy.Gorowr,bc grspol e B N, BITTING | RevieeDév:  D.C. SARKAR e
SCALE REYISIDNS INIT. DATE [ - Pocusigned by:
0 NA eewiaeiasvs o e, { Dt (. Sarkar  sn26r2014
[—| Guza SrEss i B TDATE
NONE I | SIG. INVENTORY NO.
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SAW SLOT DEPTH CHART

DEPTH | NO. OF WIRE TURNS
(IN) T'5 |3 ]4]5 |6

GONCRETE |2.0(2.0(|2.5|2.5|3.0

ASPHALT (2.0/2.5|3.0|3.0/(3.0

345" MIN
* j {‘7 (TYP)

U e e

L e v e i
> % i L

TSECTION A - A

CONVENTIONAL 4-SIDED LOOP

SAW CUT OPTIONS

OPTION 1

12"'18" |

E-

OPTION 2
(POOR PAVEMENT)

45° L0OP WIRE TAIL
SECTION TO
JUNCTION BOX

114" CORE DRILL
ALL SAW CUT
INTERSECTIONS

A
-

CHISEL EDGES SMOOTH

LOOP WINDING METHOD
START
FINISH

WHEN INSTALLING 2 OR
MORE LOOPS IN
ADJACENT LANES,

WIND LOOPS IN
ALTERNATE DIRECTIONS

A

Y

Y

A

=
= P
7
e
e
u__J82h12:
ong
Z -
Wl <C =1
HLOZOE
i L
PrLng
)
%_;m
o ==
VI =
— (]

LOOP WIRE TWISTING METHOD

INCORRECT WAY TO TWIST WIRE

e —

CORRECT WAY TO TWIST WIRE

P =

Sd0071 NOILJO313Ad JAILONANI
H04 HNIMYHA TIVL3A HSITOHNI

SHEET 1 OF 3

725.01

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" |

\3 12"-18"

=

Nt N

OPTION 2
(POOR PAVEMENT)

|-‘3'-’-{-¢—3’--—
d =

-

45° L 0OP WIRE TAIL
SECTION TO
JUNCTION BOX

_’
3>

114" CORE DRILL
ALL SAW CUT
INTERSECTIONS

il
e
{

——T r~—9%” MIN
+ (TYP)

0w .

DEPTH &

DX

T SECTION A - A

DEPTH IS 2.5" FOR CONCRETE AND 3.0" FOR ASPHALT

LOOP WINDING METHOD

FINISH
START

CHISEL EDGES SMOOTH

ENGLISH DETAIL DRAWING FOR
INDUCTIVE DETECTION LOOPS

SHEET 1 OF 3
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S7IVL3d IHIM d007
Sd0071 NOILJI313a JAILONANI
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HEET 2 OF 3

S S B
TWISTED LOOP WIRE —\ §§~§¥3§%§@g37;'
AN

LOOP WIRE SPLICE POINT DETAILS

LOOP WIRE AT JUNCTION BOX

DUCT SEAL JUNCTION
\ BOX SPLICE
+ ,/ /:if——-DUCT SEAL

[AY

LEAD-IN CABLE
TAIL SECTION G, yan

(TYP) S S S s
NRRLRRRRRR
§¢§%§2g§é§\ D
NGNS

NN A
Q}é;
LU
ELBOW JOINT
(TYP AT BENDS)

LOOP WIRE AT POLE

= LEAD-IN CABLE
METALLIC CONDUIT —— 1
(SIZE VARIES) (] |

CONDULET-——~=\\‘¥P~ ‘
A —— WOOD POLE

s}

7

3

)
RN R R SIRTZA | RN
N ¢
wmu§as§»&»§%u§ﬁ§§2, S«
A A A NN
DN NN R

NOTE

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

1o DUCT SEAL
DRILL™ R
ANGLE
QNN -+
B2 20200
RN NS
SRARRNUEN
SORORPRRORE
LOOP WIRE AT PAVEMENT SECTION
12"
1L | M DUCT SEAL
ANGLE \

T AR
NN

'é>4{é&\*\ S
NN AN ’
NI

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
OF TRANSPORTATION

DIVISION OF HIGHWAYS
RALEIGH, N.C.

1-12
DEPT.

ENGLISH DETAIL DRAWING FOR
INDUCTIVE DETECTION LOOPS
LOOP WIRE DETAILS

SHEET 2 OF 3
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STEP 1. STRIP LOOP WIRE AND LEAD-IN CABLE

2”’ 11//2H

SHIELD
__\\

LEAD-IN CABLE
———/——DRAIN WIRE

8’ |1}@”

LOOP WIRE

L ]

-——{Zij
11/211

=
o
=
St =
X
>%No%
l_o_n___‘CO
m —
e ™
SoZon
-12%
I%o%
= =S
oLIS
- =d>
>
-
na '
S K

3YIM dOOT ANV 378V0 NI-Av3T HO4 9HNIOITdS
$d007 NOILJO313d IAILIONANI
d04 ONIMVHA 1IV.LIAd HSITONI

SHEET 3 OF 3

STEP 2. CONNECT AND SOLDER

==
=

TWIST BARE CONDUCTORS
TOGETHER AND SOLDER
WITH RESIN CORE SOLDER

OR

===
. B

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

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

LOOP WIRE AND LEAD-IN CABLE CONNECTION DETAILS

SINGLE CONNECTION

LEAD-IN
CABLE
(TYP)

SERIES CONNECTION

LOOP
WIREhﬁQ::::;\
(TYP)

=
STEP 3. INSULATE EACH SOLDER JOINT SEPARATELY E%g
<<= .
===
HCC(.'JO
LL_IEHZ
CDEECL)::
Z L)
ES<SE
e
Ll
SHRINK TUBE b =) TS
SCPwmE
= a5
‘—I—|
g =
v (o]
STEP 4. ENVIRONMENTALLY PROTECT SPLICE

AR H AR SR RIS R
TSRS SRR KHIK
SIS

ZRKRKS
SRR EIRRIREIIKS
R R R RIS R K

LOOP WIRE
TAIL SECTIONS

LEAD-IN CABLE

SILICONE IMPREGNATED SHRINK TUBING

ENGLISH DETAIL DRAWING FOR
INDUCTIVE DETECTION LOOPS
SPLICING FOR LEAD-IN CABLE AND LOOP WIRE

SHEET 3 OF 3

1725.01
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