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Minmimum Unlity Clearance Requirements

Primary
. NCDOT Minimum  Attachment Clearances
\ & Frimary From Other Joint Users at the Pole
] Clearance From Min. Distance
Neutral / Secondary 40"
O Power Service Drop ) 40"
v Power Service Drip Loop 407
Top of Power Riser 40"
[] Bottom of Transformer 20"
Neutral s Guy AfTtachment 127
Seconddadry N .\
I+ the power service drip loop supplies
D power to an effectively arounded streetlight
the minimum clearance regdirement is
40" % reduced fo 12°
Min.
0%
Min.
¥ A ___Joint User #1
12 Joint User #2 Joint users maintain a
X ) minimum of 12" of separation
Joint User #3 as indicated at left
12 Joint User #4
Notes
—_{

The attachment point for joint user #1 must maintain
a minimum of 40" below power andor a minimum of 30"
below bottom of transformer {whichever is greater)

"Joint User” refers to the power company
CATV companies, NCDOT, pheone company,
cities, and others

NESC Clearance Requirements — Utilities
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Secondary Power

40 "% .

/‘2N%

411%
Fl~p ——

MTmimum
Separation |, \\\\\\\\

Between
Joint Users /

=

e

* All three of these minimum clearance
requirements for effectively grounded
street lights must be met

*Joint User” refers to the power company
CATV companies, NCDOT, phone company,
cities, and others

Street Light Clearances

Street Light
Drip Loop

1st Joint User
2nd Joint User

Effectively Grounded
Street Light Bracket

Secondary Power

40 "%
&
MimTmum
Separdtion 1o
Betwesn
Joint Users

Effectively Grounded

(S’rreef Light Bracket

Street Light
Drip Loop

12 "%

1st Joint User

\
/an Joint User
=

**Both of these minimum clearance
requirements for effectively grounded
street lights must be met

IF THE STREET LIGHT /STREET LIGHT BRACKET IS NOT
EFFECTIVELY GROUNDED, THEN THE MINIMUM CLEARANCE
REQUIREMENT 1S INCREASED TO 40" BELOW DRIP LOOP

NESC Clearance Requirements — Streetlights
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@ e ® » @

Top of Power Riser :
\\“‘-ﬁ Eg
Power Service Drop ~\/

| _—Top of Power Riser

/5”

407 I Min. 1st Joint User

— s

\\\\Ws+ Joint User

”Joint User” refers to the power company
CATV companies, NCDOT, phone company,
cities, and others

Fower Service Drop

NESC Clearance Requirements — Power Risers
INTELLIGENT TRANSPORTATION SYSTEMS SECTION
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Table 1

Fole Line

- - o Nature of Surface MInimum
Underneath Wires Clearance
Conducters or Cables (H 1%
=X |2 )
o ™ 1. Track rafls of raflroad
e except electrified railroads 30 FT
/ using overhead trolley conductors
2. Roads, streets and other areas 18 FT
subject to truck traffic
3. Driveways. parking lots. 18 FT
and al leys
4. Other land traversed by vehicles
such as cultivated, grazing. Torest 8 FT
orchards. etc.
5. Spaces and traval ways subjsect to 15.5 FT
pedestrian or restricted traffic only
See Note 2 See Note 7
= e e e B NLW\/——V
Surface Underneath Wires, Conductors or Cables * These values nave been adopfed by NLDOT

tas well as various utility companies)
and exceed the specifications ds set
forth inm the National Electrical Safety

Code (NESCI).
Notes:
1. See fTable 1 for acceptable minimum clearance values [(H) over varying surfaces
2. "H” 1s defined as the vertical distance (Height! as measured from the lowest point

(Typical Iy Midspan) of the wires. conductors or cables to the surface below
3. Sag between poles should mateh the sag of existing utility [ines

7-04

NESC Clearance Requirements — Height Over Grade
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Fiber Optic Cross Section

All dimensions in micrometers (microns)

Fiber Color Code

Number Color Number Color
. _ 1 Blue 1 Blue
1,000,000 Microns = 1 Meter 2 Orange 2 Orange
3 Green Blue 3 Green
4 Brown Buffer 4 Brown
5 Slate Tube 5 Slate
/ 6 White 6 White
T / 7 Red 1 Blus
8 Black 2 Orange
125 55 CORE 125 43, 9 Yellow Orange 3 Green
// 10 Yiolet Buffer 4 Brown
“ ////1... / n Rose Tube 5 Slate
’//// 7 12 Aqua 6 White
CLADDING /
/ Individual fibers can be identified by number and by color
. . . When specifying by color it is customary to refer to the
TyplcuI.Dlmensl.on of buffer tube color followed by the fiber color
Multimode Fiber
*Orange/Green” is the green fiber in the orange buffer tube
If a cable contained 144 fibers arranged with 12 buffer tubes
each containing 12 fibers, then the following would be true
"Blue/Blue” Fiber 1 CORE
vaBlue” = Fiber
125 BJ’ 7 75 *Green/Brown” = Fiber 28 CLADDING
T *RedRed” = Fiber 79 UV COLOR
*Aqua/Aqua” = Fiber 144 COATING
/ Fibers Dielectric INNER
4 LADDING Central BUFFER
L Strength
" . . TUBE
Typical Dimensions of Typical Dimension of
Single Mode Fiber Human Hair
Typical Signal Wavelengths
Fiber Type Signal Wavelength Typical Losses
, 850 nm 3.5 dB /km
Multimode 1300 nm 1.5 dB /km
1310 nm 0.35 dB /km Number of fibers per buffer tube
i Jacket
Single Mods 1550 nm 0.25 dB /km acke .“;:ren:ih varies but is typically 4, 12, or
amber {in some cases) a multiple of 6 or 12
FIBER OPTIC CABLE = =
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 2-0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
8-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 1




COMMON DRAWING SYMBOLS

EXISTING SIGNAL POLE
NEW SIGNAL POLE
EXISTING METAL POLE
NEW METAL POLE

NEW METAL POLE WITH MAST ARM

®

O

a

@]

[} == EXISTING METAL POLE WITH MAST ARM
OF=

SP SIGNAL POLE
] NEW JUNCTION BOX

m EXISTING JUNGTION BOX
D] NEW CCTV CAMERA

> EXISTING CCTV CAMERA
C><D CABLE STORAGE RACK (SNOW SHOES)
(s ] NEW SPLICE CABINET
M |

S| EXISTING SPLICE CABINET
(>® AERIAL SPLICE ENCLOSURE
.

L2y EXISTING SIGNAL CABINET
rerul

WMy MASTER CONTROLLER CABINET

NCTE:

—)
CJ
LK

K(

| \
[

|DMS|
— 1

=TWIST PR=

H++
9

DRAWING SYMBOLS SHOULD BE AT THE SAME SCALE AS THE PLAN SHEET

FOR INFORMATION ON SCALING LINE STYLES SEE "STANDARD SYMBOLOGY TABLES" SECTION 9.0

NEW DOWN GUY

NEW SIDEWALK GUY

NEW DYNAMIC MESSAGE SIGN

NEW AERIAL GUY ASSEMBLY

NEW CONDUIT
EXISTING CONDUIT

NEW DIRECTIONAL DRILLED CONDUIT

NEW BORED AND JACKED CONDUIT

YAGI ANTENNA (DQUBLE)
FOR REPEATER OPERATION

YAGI ANTENNA (SINGLE)
OMNI ATENNA

SIGNAL INVENTORY NUMBER

NEW MICROWAVE VEHICLE DETECTION

EXISTING MICROWAVE VEHICLE DETECTION

EXISTING DYNAMIC MESSAGE SIGN
NEW FIBER OPTIC COMMUNICATIONS CABLE
NEW TWISTED PAIR COMMUNICATIONS CABLE
EXISTING COMMUNICATIONS CABLE

EXISTING COMMUNICATIONS CABLE TO BE REMOVED

Drawing Format ltems — Symbology
INTELLIGENT TRANSPORTATION SYSTEMS SECTION

TRANSPORTATION MOBILITY AND SAFETY DIVISION
!3 - 1 :Z NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

3.0

SHEET 1 OF 1




SO O OORPOROEREREEE®EEECOPPEREER B P

INSTALL REA, PE — 22, SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

IMSTALL REA, PE — 38, [FIGURE 8) SHIELDED,
TWISTED PAIR COMMUNICATIONS CABLE

N R AR

INSTALL SMFO  CABLE

INSTALL MMFO  CABLE

INSTALL FIBERR OFTIC DROP CABLE

INSTALL TRACER WIRE

TRENCH CR PLOW

INSTALL P¥C CONDUIT

INSTALL RIGID, GALYANIZED STEEL CONDUIT

INSTALL RIGID, GALVANIZED STEEL RISER WITH WEATHERHEAD
INSTALL RIGID, GALYANIZED STEEL RISER WITH HEAT SHRINK TUBING
INSTALL OUTER-DUCT POLYETHYLENE CONDUIT

INSTALL POLYETHYLENE CONDUIT

DIRECTIONAL DRILL CONDUIT

BORE AND IACK CONDUIT

INSTALL CABLE(S) IN BXISTING CONDUIT

INSTALL CABLE{S} IN NEW CONDUIT

INSTALL CABLE(S) IN B{STING RISER

INSTALL CABLE(S} IN NEW RISER

INSTALL CABLE(S} IN EXISTING CONDUIT STUB-QUTS

INSTALL NEW CONDUIT INTO EXISTING CARINET BASE
(USE EXISTING CONDUIT 3TUB-OUTS WHEN AVAILABLE)

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

INSTALL NEw CONDUIT INTO BXISTING POLE MOUNTED CABINET

INSTALL NEW RISER INTC EXISTING POLE MOUNTED CABINET

TERMINATE COMMUNICATIONS CABLE ON EXISTING TELEMETRY
INTERFACE PANEL IN TRAFAC SIGNAL CONTROLLER CABINET

INSTALL NEW TELEMETRY INTERFACE PANEL
IN TRAFFIC SIGNAL CONTROLLER CABINET

INSTALL INTERCONNECT CENTER, PATCH PANEL, JUMPERS
AND FUSION SPLCE CABLE IN CABINET

INSTALL UNDERGROUND SPLICE ENCLOSURE

EIRIEEEERE EEEEEEEREREEEEEEE]ESSSS

INSTALL AERIAL SPLICE ENCLOSURE
INSTALL POLE MOUNTED SPLICE CABINET
INSTALL PASE MOUNTED SPLICE CABINET

REMOVE EXISTING SPLICE CABINET
INSTALL CABINET FOUNDATION

REMOVE EXISTING CABINET FOUNDATION
INSTALL CCTV CAMERA ASSEMBLY
INSTALL CCTVY CAMERA WOOD POLE

INSTALL CCTY CAMERA METAL POLE AND FOUNDATION

INSTALL JUNCTION BOX

INSTALL OVERSIZED JUNCTION BOX
REMOVE EXISTING JUNCTION BOX
INSTALL WQOD POLE

REMOVE EXISTING WOOD POLE
INSTALL AERIAL GUY ASSEMBLY
INSTALL STANDARD GUY ASSEMBLY
INSTALL SIDEWALK GUY ASSEMBLY

INSTALL MESSENGER CABLE

REMOVE EXISTING COMMUNICATIONS AND MESSENGER CABLE

REMOVE EXISTING MESSENGER CABLE

INSTALL TELEFHONE SERVICE

INSTALL CABLE STORAGE RACKS (SNOW SHOES] AND STORE

100 FEET OF CABLE
INSTALL DELINEATOR MARKER

STORE 20 FEET OF COMMUNICATIONS CABLE

LASH CABLE(S]TO EXISTING SIGNALTOMMUNICATIONS CABLE

LASH CABLE(S]TO EXISTING MESSENGER CABLE
LASH CABLE[S)TO NEW MESSENGER CABLE
MODIFY EXISTING ELECTRICAL SERVICE

INSTALL NEW ELECTRICAL SERVICE

LEGEND
NEW FBER OFTIC COMMUNICATIONS CABE

—— (] m—

e T | ST PR e

e [, | —

NEY TWISTED PAIR COMMUNICATIONS CABLE
BUSTING COMMUNICATIONS CABLE

— R | — EXSTING COMMUNICATIONS CABLE TO BE REWCVED
NEW ABUAL GUY ASSEMBLY

New CONDUT

BUSTING CONDUIT

NEYW DIRECTIONAL DRELED CONDIAT

NEW BORED AND IACKED CONDUIT

i —
T L LT
— ()] —
— G| m—
[ New JUNGTION BOX
Hl  ENSTING JUNCTION BOX
NEW WOOD FOLE
EXSTING WOOD POLE
C{(E)  AmIAL SPLICE ENCLOSURE
NEW WETAL POLE
o] EGSTING METAL POLE
B Mew cCTY AssEmaly
M

EXISTING CCTY ASSEMBLY
[DMS| oW ovvasc messace sen
DMS]  EXSTING DYNAWIC MESSASE SIGN
NEW MICROWAVE YEHICLE DETECTION

EXSTING MICROWAVE VEHICLE DETECTION
———  NEW STANDARD GUY ASSEMBLY
[ MEW SIDEWALK GUY ASSEMBLY
(=<3 NEW CAME STORAGE RACKS (SNOW SHOE
I¥0  EXISTING COMTROLLER AND CABINET
g EXISTING SPLICE CABINET
EI NEW SPLCE CABINET
5P SHGMAL POLE

SHENAL INVENTORY NUMBER

@ CCTY MENTIFICATION  NUMBER
CONSTRUCTION NOTE SYMBOLOGY KEY

@ INDICATES NUMBER OF CABLES, LOOPS, ETC.
INDICATES NUMBER OF FIBERS PER CABLE,
3] TWISTED PAIRS PER CABLE, ETC.
@ INDICATES NUMBER OF RISER(S)/CONDUIT(S)
> INDICATES DIAMETER OF RISER|S}/CONDUITIS) INCH)
NUMBER NUMBER OF
D PAIRS

CAOBIF.E[S] \ / FIBERSTWISTE
&/ N\

<= >
NUMBER \ DLAMETER
OF

RISER{SYCONDUITS)

OF
RISER{SYCONDUITS) INCH)
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Understanding Construction Note Conventions

Construction Notes
Orient vertically

Place notes in numerical order

Install one 12-fibar
1 . h !
single mode fiber optic cable correct incorrect correct correct incorrect
Install two é-fiber 40 40 1/4\[12 11/4\12 1/4 12/ 47|56
multi-mode fiber optic cables
52 53 47 47|56
Install ane 2" diameter 53 50 56

polyethylene conduit

Install one 1" diameter
0» rigid, galvanized steel riser
with weatherhead

Some Common Consiruction Notes

TI/A\T2 VA QB 40
@ 58 /\ 47|56 52|53
50 <1 {1af2>
53 (9
@ For more
new oversized junction box infoarmation

base mounted cabinet new fiber optic and
{master location) messenger cable
notes, see

1 4N\12 B GA GAB sections 4-7
@ 28 «@9 @ of this manval
20

83 51

directional drilled conduit
on construction

312

EE)

aerial splice enclosure

pole mounted cabinet trenched or plowed conduit new riser
. . STD. NO.
Drawing Format ltems — Construction Notes
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 3 = 1
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Case 1 Case 2

New communications cable lashed t0 new messenger cable New communications cable lashed to existing messenger cable

(T)/a\[12

47 | 56

First St.

(1)/a\12
55

First St.

:j\
\

J \_
/ Main St. \ / Main St.
W ( A Wi 1.0 \
D FO=l—t 01 FD 9-ro F O e ) el F ) e f FO il FO =il Fo @-ru F () el () e ) et
NRE75 RF1&AS. RFI7AS RFI19AS NRE75 RF16AS RFI7AS RF12AS
Pole ldentification Pole Identification
Number Number
. . STD. NO.
Construction Notes for Aerial Cable Run
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.0
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 3




Case 3

Existing communications cable and
messenger cable are to be removed
new communications cable lashed to new
messenger cable

(1]/4\[i2)

47|48 | 56

First St.

\

— Main St. T~

~

FO =i F ) i FO &-r0

FO=i F () e F [} _\
NRE75 RF16AS RFI7AS RFI9AS

Pole Identification

Case 4

New communications cable lashed to
existing signal/communications cable

Number
. . STD. NO.
Construction Notes for Aerial Cable Run
INTELLIGEMNT TRANSPORTATION SYSTEMS SECTION ‘l-‘)
TRAFFIC ENGINEERIMNG AND SAFETTY STSTEMS BRANCH
7-04 MNORTH CARQLINA DEPARTMENT OF TRANSPORTATION SHEET 2 QOF 3




Case 5

New communications cable lashed to
new messenger cable and slack spanned

Reserved for

future use

NOTE:Slack spanning should be used as a last resort.
In this case, a guy could not be placed on pole
NRE75 to counteract the tension of the aerial
installation along Third Street.

Therefore, slack span to pole RF16AS and place
down guy at that pole.

Construction Notes for Aerial Cable Run
INTELLIGEMNT TRAMNSPORTATION SYSTEMS SECTION

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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Case 1

Underground communications cable run
installed in new conduit trenched or plowed

Case 2

Underground communications cable run
installed in existing conduit

Fifth Ave.

Construction Notes for Trenched or Plowed Conduvit
INTELLIGEMNT TRANSPORTATION SYSTEMS SECTION

7-04
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Underground communications cable run
installed in new conduit directionally drilled

Case 3

First St.

Main St. \\
.

Case 4

Reserved for
future use

7 11} ob 00 =t} v} 1] 1] bD 3] I]D\
- - - - - STDI No-
Construction Notes for Directional Drilled Conduit
INTELLIGEMNT TRAMNSPORTATION SYSTEMS SECTION 4-1
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Case b Case 6

Underground communications cable run
installed in new galvanized steel conduit

(T)/4\12
/7
<1f10)2>
(16
18

—

—t
First St.

PR
11

Reserved for

-
\
-

Main St.

NOTE:

/ future use

i
1
+

B&J|

I

]
T

This method is typically used for
crossing under railroad tracks. However,
it can be used for other applications
requiring galvanized steel conduit.

Construction Notes for Bored and Jacked Conduit

7-04
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Case 1 Case 2

Fiber routed from a pole riser to a base Fiber routed from a junction box to a base
mounted signal cabinet at the end of a run mounted signal cabinet at the end of a run
with standard guy assembly (underground installation - no riser required)

Fifth Ave.

1)/4\[12

NOTE:If this is the master controller,
add construction note #50.

add construction note #50.

88 [BR>

/2

@) -

43} NOTE:If this is the master controller,
e

53

. . . . STD. NO.
Construction Notes for Signal Cabinets and Risers
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.2
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 4




Case 3

Case 4
Fiber routed from a pole riser to a pole Fiber routed from a junction box to a pole
mounted signal cabinet at the end of a run mounted signal cabinet at the end of a run
with standard guy assembly

(underground installation - no riser required)

Fifth Ave.

(T]/a\12
(1)/a\72) /7
@ @ NOTE:If this is the master controller,
@ NOTE:If this is the master controller, / add construction note #50.
E add construction note #50. m
- - L] L] sTD- NO-
Construction Notes for Signal Cabinets and Risers
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.2
7-04

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Case 5

Fiber routed from a pole riser to a base
mounted signal cabinet and back up
through riser to continue to next location

BAY Y

(2)/4\[12

NOTE:If this is the master controller,
add construction note #50.

EECC

CASE 6

Fiber routed from a junction box to a base
mounted signal cabinet then up the pole riser
to continue to next location

(transition from underground to
aerial -

riser and guy required)

%h

.

NOTE:If this is the master controller,
add construction note #50.

Construction Notes for Signal Cabinets and Risers

7-04

TRAFFIC ENGINEERING AND SAFETT
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Fiber routed from a pole riser to a pole
mounted signal cabinet and back up
through riser to continue to next location

@0
sols
53

Case 7

NOTE:If this is the master controller,
add construction note #50.

Case 8

Fiber routed from a junction hox to a base
mounted signal cabinet and back to
the junction to continue to next location
(underground installation - no riser required)

@

oAy Yhu

/4\[12

NOTE:If this is the master controller,
add construction note #50.

AREGE

7-04

. . . STD. NO.
Construction Notes for Signal Cabinets
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.2
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Case 3

Depicts installation of oversized junction box
and delineator marker, more thon the stondard 20 feet of

Case 1 exira cable storage is needed.

Depicts installation of oversized junction box c 2
and delineator marker, ample storage on Lase < Note 1 should read: Store JOX feot of

snow shoe nearby eliminates the V. . . L. communications cable in junction box.
need for e)ﬂrurb:abla starage. Depicts installation of oversized junction box

without delineator marker.
Line of sight, aesthetics, underground utilities are all factors
in detarmining the need for markers.
Exira coble storage is needed.

\ E
£
0 @
Iaa ~
= o2 \ g

o
3
2
)
-

\ Fourteenth St. \ \

)
;‘\ F 1 3
O ————— [ e ——————————— [T )

B Q
&
06-0507 Q:I-’

3

P

2

Case 4 Case 5
Depicts installotion of oversized junction box Depicis i“"_““““'m ?f oversized junclion box
and delineator marker. Extra cable storage needed. without delineator marker.

Line of sight, cesthetics, underground ufilities are all factors
in determining the need for markers.
Exira cable storage not needed.

Note: Distance between junction boxes may vary.

STD. NO.

Construction Notes for Oversized Junction Box
INTELLIGEMNT TRAMNSPORTATION SYSTEMS SECTION
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Drop Cable T
04-0350

Drop Cable

Fiber Routing

Fiber Routing
Detail 1

Detail 1

First Street
First Street

Eleventh Avenue Eleventh Avenue

|See Fiber'
I Routin |
__ Deiail?_ I_
53
- . . L] - sTD- NO-
Fiber Routing Detail Drawing for Splice Enclosures
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.4
TRAFFIC ENGINEERING AND SAFETY STSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATIOMN SHEET 1 OF 4




Case 1 Case 2

Cable routed to an aerial splice enclosure
with one cable in and two cables out

Cable routed to an aerial splice enclosure
with one cable in and one cable out

———

NOTE:In this case, the splice enclosure would be for a
future traffic signal, camera, or dynamic message sign.
This is also the method used for tying into an existing

cable left terminated at the pole.
. . STD. NO.
Construction Notes for Splice Enclosures
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4l4
SYSTEMS BRANCH SHEET 2 OF 4
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Case 3 Case 4

Cable routed to an underground splice enclosure Cable routed to an underground splice enclosure
with one cable in and one cable out with one cable in and two cables out

12

/4
€
40|
52|
53]

NOTE:In this case, the splice enclosure would be for a
future traffic signal, camera, or dynamic message sign.
This is also the method used for tying into an existing
cable left terminated at the junction box.

STD. NO.

Construction Notes for Splice Enclosures
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4-4

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Case 5 Case 6
Cable routed to an aerial splice enclosure Cable routed to an underground splice enclosure
with one trunk cable in, one trunk cable out with one trunk cable in, one trunk cable out
and a drop cable routed to a cabinet and a drop cable routed to a cabinet

-

Construction Notes for Splice Enclosures

STD. NO.
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} m
a 04-0295
Q
l 3 :
o & Fiber Ro A
, . ber Rout
et £ “Detail1 - £
4 z
04-0350 04-0350
' B 5 T i iy Bt
| QN : e B :
| E I | 3 |
|
! . Tenth Street ! \ | Tenth Street
|
! LY | | X ]
- - . . o—— Y N A (3
n—— .- ! l]__l [ F-&L__’l- : $ e i,
|
|

g
_____ | 2
A A N I
See Fiber| | : [ ISee Fiber |
|

Routi )
Detal{ 1 | Koting

- —— e g
|
|
|
—— —
|
|
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Fiber Routing Detail Drawing for Splice Cabinets
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Case 1

Case 2
Aerial cable run routed through a riser
to a base mounted splice cabinet
with one in and one cable out

Aerial cable run routed through a riser
to a base mounted splice cabinet
with one cable in and two cables out
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NOTE:In this case, the splice cabinet would be for a
future traffic signal,

camera, or dynamic message sign.
This is also the method used for tying into an existing
cable left terminated at the pole.

. . . STD. NO.
Construction Notes for Splice Cabinets
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.5
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Case 3

Aerial cable run routed through a riser
to a pole mounted splice cabinet
with one cable in and one cable out

Case 4

AERIAL CABLE RUN ROUTED THRQUGH A RISER
TO A POLE MOUNTED SPLICE CABINET
WITH ONE CABLE IN AND TWO CABLES OUT

NOTE:In this case, the splice cabinet would be for a

future traffic signal, camera,

This is also the method used for tying into an existing
cable left terminated at the pole.

or dynamic message sign.

. . . S§TD. NO.
Construction Notes for Splice Cabinets
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4-5
TRAFFIC ENGINEERING AND SAFETY STSTEMS BRANCH SHEET 3 OF 5
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Case b5

Case 6
Underground cable run routed through a junction box
to a base mounted splice cabinet
with one cable in and one cable out

Underground cable run through a junction box
to a base mounted splice cabinet
with one cable in and two cables out

oy ueautd

NOTE:In this case, the splice cabinet would be for a
future traffic signal, camera, or dynamic message sign.
This is also the method used for tying into an existing
cable left terminated at the junction bhox.

. . . STD. NO.
Construction Notes for Splice Cabinets
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4.5
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
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Case 7

Cable routed to a pole splice cabinet
with one trunk cable in,

one trunk cable out
and a drop cable routed to a cabinet

Cable routed to a hase mounted splice cabinet
with one trunk cable in,

one trunk cable out
and a drop cable routed to a cabinet

Case 8
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. . . S§TD. NO.
Construction Notes for Splice Cabinets
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 4-5
TRAFFIC ENGINEERING AND SAFETY STSTEMS BRANCH
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Case 1

CCTV assembly mounted on an existing pole
at the end of a run

Second St.

Case 2

CCTV assembly on an existing pole
in the middle of a run

Second St.

Construction Notes for CCTY Camera Assemblies
INTELLIGEMNT TRAMNSPORTATION SYSTEMS SECTION

TRAFFIC ENGINEERING AND SAFETT

SYSTEMS BRANCH

7'04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
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Case 3 Case 4

CCTV assembly mounted on a new wood pole

CCTV assembly mounted on a new wood pole
at the end of a run

in the middle of a run

1§ pucoeg

‘|§ puodeg

7-04

Construction Notes for CCTV Camera Assemblies

INTELLIGENT TRANSPORTATION SYSTEMS SECTIOMN
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Case 5 Case 6

CCTV assembly mounted on a new metal pole CCTV assembly mounted on a new metal pole

at the end of a run in the middle of a run

IS puodag
‘1§ puodag

| |

Construction Notes for CCTY Camera Assemblies STD. X0
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i T COANIAL CAILE—{
407 N,
MOOBED FTANDARD N-TYPE MALE CONNECTOR
b STANDARD N-TYPE FEMALE CONNECTOR
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LI FA | . STANDARD N-TYFE MALE CONNECTOR
[ FREGQLII
TAGH ANTENNA o AL Towete {
a3 RP TNC-MALE CONNECTOR
SEE NOTE 2 ALUMINUM 3 w2z EEC.A;A
G RP TNG-FEMALE CONNECTOR
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COAXAL CONNECTOR
INSERT A
I
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SEE NOTE 1 B
B | 12" NsER ROR cOMOAL CABLE b/ T —n
COAXIAL CABLE nnz:. Lnn:, N \ iy
] R 1O
FRCYIDE FOWER
WEATHEREAD: u g e |- STRIF IF NECESSARY)
SEE NCTE 1 z EQUIPMENT CABIMET PRCAL
.
- 11 RF ANTENNA T
— D DOrLET BN |
JOINT USE BOND # & AWG BARE COFPFER WIRE
INSERT A COMMUNICATION CABLE “POLE GROUND® TO' HEEE USING weaTHEFROOH | | DECAL
AlisTeD wpe cliwe__ " | m\'\g: <
|
| EQUIPIENT- CABINET
NOTES h N
|
" WOOD POLE — BOND # 6 AWG SOLD BARE COPPER WIRE TO ANTENMA SUPFORT USING LSTED FIFE CLAMP. BOND OTHER I I I
END OF # 4 AWG SOLID BARE COPPER WIRE TO THE POLE GROLND USING A SPUT BOLT CONNECTOR BOND SHELD OF ] S—
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2, YAGI ANTENNA SHOWN IN VERTICAL POLARIZATION FOSMION FOR CLARNRCATION. TYPICALLY INSTALL ANTENNA |
IN HORIZONTAL POLARIZATION POSMION. | |
3. TO CONSERVE VERTICAL SPACING ON THE POLE {IOINT-LUSE OR SIGNAL POLE) WITH REGARDS TO THE
SURROUNDING LUTILITIES, INSTALL THE ANTENMNA MOUNTING HARDWARE USING ONE OF THE TWO | J
METHODS LISTED BELOW: ENSURE THAT THE MOUNTING METHOD DOES NOT DEGRADE THE ANTENNA'S -
SIGNAL INTEGRITY)
Al ROTATE THE VERTICAL SUPPORT ARM §0 DEGREES SUCH THAT THE ANTENNA. IS AT THE SAME
HBGHT AS THE HORIZONTAL SUFPORT ARM.
B ELIMINATE THE VERTICAL SUFPORT ARM AND MOUNT THE ANTENNA TO THE HORZONTAL SUPPORT ARM.
C] ANTENNA, ANTENNA SUPPORT ARM, AND SIGN TO MAINTAIN A 40" SEPARATION FROM MNEUTRAL /POWER
AND 12 FROM OTHER UTILITIES,
4, INSTALL AN END CAP TO SEAL THE EXPOSED END OF THE MOUNTING PIPE.
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ireless Communications — Typical Detai
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LEGEND
YAGI ANTENNA (DOUBLE) FOR

HHi+-  REPEATER OPERA‘I'ION

—i- YAG!I ANTENNA (SINGLE)

®9  OMNI ANTENNA
==  EXISTING CONTROLLER AND CABINET
54 EXISTING MASTER CONTROLLER AND CABINET

SIGNAL INVENTORY NUMBER
EXISTING METAL POLE W/MAST ARM

—===1

® EXISTING wOOD POLE

(@ NEW METAL POLE

SP SIGNAL POLE

O EXISTING METAL POLE

[ | NEW OVERSIZED JUNCTION BOX
|

EXISTING OVERSIZED JUNCTION BOX

mmmm=== EXISTING CONDUIT
— X = EXISTING COMMUNICATIONS CABLE

NOTES FOR WIRELESS COMMUNICATIONS:

1. INSTALL COAXIAL CABLE:

A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2 RISER WITH WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE PCLE AND OUT THE MAST ARM;
FIELD DRILL A 12* HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.
D, BETWEEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE
TO THE STRUCTURE USING 34" STAINLESS STEEL STRAPS EVERY 12°.
2. IF AN EXISTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.

3. INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN.
{NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.)

4. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

5. INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET,
[NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.)

6. REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS.”

8-12

Wireless Communications — Typical Plan Sheet Notes & Legend
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WIRELESS — STANDARD CONSTRUCTION NOTES

YAGI VERTICALLY POLARIZED

YAG|I HORIZONTALLY POLARIZED
INSTALL BV"%R][',I%‘A(EI‘E\YINPOY Gl i\EBII)TENNA INSTJ’\LL|_|8°.5Rlz %N?‘ILLNY %GMANEENNA
INSTALL IV:AE R?’H;LALI‘PPéA I%EIJENNA INSTALIF_IEHEBN%ILL YP%GI AN'II'E%NNA
OMNI VERTICALLY POLARIZED
INSTALL 3 DB GAIN Ol ANTENNA
INSTALL ¢ DB GAIN_ OMN) ANTENNA
ATTACHMENT NOTES
ATIAGE CANTENNA 12" ATAGH AATENNALS™  ATTACH ANTENNA, 12 AROVE ATTAGY ANTENVA ;e ARovE
ATTACH ANTEN 127 ATTACH TEN [ » ™
SELOW' SBTAuE Bhow" SO el ATIAGH ANENWAAEERRY ATAGH ANTENN. e BElOW
ATT. TENMA ALONG ARM
ATIAGH, ANTERBe 40" AR oF ¢ SRR HOM

NOTE: ATTACHMENT NOTES FOR THE ANTENNA CAN ALSO BE CHANGED TO REFERENCE OTHER UTILITIES (L.E., PHONE, CABLE, ETC.}
NOTE: FOR UNDERGROUND CONDUIT INSTALLATIONS INCLUDE THE FOLLOWING NOTE —

"PROVIDE COAXIAL CABLE SUITABLE FOR WET LOCATIONS”

OTHER COMMONLY USED NOTES

MASTER NOTE JOINT USE POLE NOTE
INSTALL TELEPHONE SERYICE | CHI{HIEN[(?:I?(S!::%I- Hsfﬂ':?&jg&'ll:
. . . . STD. NO.
Wireless Communications — Sample of Wireless Notes
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 6.2
TRANSPORTATION MOBILITY AND SAFETY DIVISION
8-12 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION ISHEET 10F 1




SAMPLES

INSTALL TELEPHONE SERVICE

l9), 5

INSTALL Y m | ANTENNA

USRS EANRO AT | MMILRD G AT ot
ip&vCEstLNmﬂe’ é‘gnitl &ENM_I*'EBEL I%«NING#%E%DWE&{

__ﬁséjiaz HE @nw Egzétllu';

INSI'%&I ZsbsN'PELL%LXﬁﬁé ANTENNA INSI'ALL Grglilll | ANTENNA

ATAGHATENSS AMONG, 4T Aty SR ATFUAFIRY

8-12

Wireless Communications — Sample Intersection with Wireless Notes
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ANTENNA DESIGN NOTES

OMNI ANTENNAS ARE ALWAYS INSTALLED VERTICALLY POLARIZED.

YAGI ANTENNAS CAN BE INSTALLED EITHER VERTICALLY POLARIZED OR HORIZONTALLY POLARIZED.

YAGI ANTEN
WITH OTHE

”Z
U!
Z
-
>
—
-
m
v
z

XERTICALLY POLARIZED POSITION CAN ONLY COMMUNICATE
RE ALSO VERTICALLY POLARIZED.

ORIZONTALLY POLARIZED POSITION CAN ONLY COMMUNICATE

YAGI ANTENNAS THE H SITI
R YAGI ANTENNAS THAT ARE ALSO HORIZONTALLY POLARI ED

WITH OTHE

WHEN_DEALING WITH A DUAL ANTENNA DESIGN REPEATING OPERATION THE ANTENN S
C INSTALLED HORIZONTALLY POLARIZED OR VERTICALLY PO IZED. ADDITI N LLY
INSTALLED HORIZONTALLY POLARIZED AND THE SECOND ANTENNA CAN

VERTICALLY POLARIZED.

S§TD. NO.

8-12

Wireless Communications — Antenna Design Notes
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LEGEND
FOR

AT, foyns
YAGI ANTENNA {SINGLE)
OMNI ANTENNA
EXISTING CONTROLLER AND CABINET
EXISTING MASTER CONTROLLER AND CABINET
SIGNAL INVENTORY NUMBER
EXISTING METAL POLE W/MAST ARM,
EXISTING WOOD POLE
NEW METAL POLE
SIGNAL FOLE
EXISTING METAL POLE
NEW OVERSIZED JUNCTION BOX
EXISTING OVEEIZEJ JUNCTION BOX

mmmmmmm EXISTING CONDU
— | EXISTING COMMUNIC.A'I'IONS CABLE

T -F1=0) ﬂ@&]ﬂ gvE

NEW NC 133 NEW NC 133

@ NG 211 {SOUTHPQRT-SUPPLY RD.}

NEW NG 133

=
g
T~
z Ed
%2 N
[ =] =
%_\':% NOUNT m}nﬁw\ 12:E 83
28 T 2 MOUNT ANTENNA 12"
v ABOVE SIGNAL CABLE
- INSTALL B.5 0B
AGI ANTENNA
(VERTICALLY POLARIZED)

NOTES FOR WIRELESS COMMUNICATICNS:
1. INSTALL COAXIAL CABLE:
A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2* RISER WITH WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;
FIELD DRILL A V2" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TQ THE ANTENNA.
D, BETWEEN THE PQINT QF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COQAXNIAL CABLE
TO THE STRUCTURE USING 34" STAINLESS STEEL STRAPS EVERY 127

2. IF AN EXISTING 2 SPARE RIGID GALYANIZED STEEL RISER 1S AVAILABLE, INSTALL THE COAXIAL CABLE IN THE 5SPARE RISER.

3. INSTALL WIRELESS ANTENNA OM POLE WITH RF WARNING SIGN.
[NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-QWNED POLE)

4. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

. INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.
[NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.}

th

REFERENCE “"WIRELESS RADIO ANTENNA TYPICAL DETAILS.” -----o-o-z----d--

SOUTHPORT

HC_211 tln_lﬁilﬂ_ﬂﬂ_la

&.
- . . - . - STD- NOI
Wireless Communications — Sample Plan - Wireless Communications Plan (Stand Alone)
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 6-5
TRANSPORTATION MOBILITY AND SAFETY DIVISION
8'12 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 5




LEGEND
BLE) FOR
i
=B YAGIANTENNA [SINGLE]
M oM ANTERNA
o EXISTING CONTROLLER AND CABII
EXSTING MASTER CONTROLLER AND CABINET
SHGMAL INVEWTORY MUMBER
BISTING METAL POLE WNAST ARM

[oe]
NEW OVERSMIZED JUNCTION BOX
[ EXISTING OVERSIZED JUNCTION BOX
....... EXISTING CGNDUIT
— ] EXISTING COMMLUNICATIONS CABLE

e e
g A |

X24BF

JIZIEF

EXISTING FIBER GPTK CABLE

JXI9BF

Em______...--‘au-----.....e.'.'.v....________._._....

_ AR

05 0002

NOTES FOR WIRELESS COMMUNICATIONS:

1.

INSTALL COAXIAL CABLE;

A, ON WOOD POLES, REQUIRING A NEW RIGID GALYANIZED STEEL RISER, INSTALL A 2* RISER WITH WEATHERHEAD

ssanssm,

Exr

ICHM TR

K11 LY %GIMYAGI ANTENNA

A"ﬁﬂ" aIgTEN 12" %E

acrfllmllar

225 {BUFFAOE

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;

FELD DRILL A 12" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TG THE ANTENNA.

L

C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.

D. BETWEEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE

TO THE STRUCTURE USING 34" STAINLESS STEEL STRAPS EYERY 127,

{NOTE: RF WARNING SIGN NOT REQUIRED WHEN AMTEMNA IS INSTALLED ON AN NCDOT-OWNED POLE)

. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE.

. INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONMNECT SWITCH LOCATED ON CABINET,
(NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED PO

. REFERENCE “WIRELESS RADIC ANTENNA TYPICAL DETAILS.”

e

INSTALL § DB GAll
VERTICALLY POLARIZED

ggJ o =

SF
pe

YAGI ANTENNA

SRR ANTEW MRS

. IF AN EXISTING 2" SPARE RIGID GALYANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.
. INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN,

BR 2215 (BUFFALOE RD)
AT FORESTVILLE AD.

WIAELESS COMMUNICATIONS PLANS
LLYIaIon o5 ™ AALELEH

Wireless Communications — Sample Plans —

8-12
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VRO RO i, | BT M
ML . B

INTERSECTION LOCATION
SR 2215 (BUFFALOE RD) AT
FORESTVILLE ROAD

N OTE PART N U M BER 2070 CONTROLLER SIG. INV. # 05-0003

puis

ENCOM CABLE PART # CB-14:

INTERSECTION LOCATION
SR 2215 {BUFFALOE RD} AT

|-540 {NORTHERN WAKE EXP) WB RAMPS DATA FORT 2070 CONTROLLER

SIG. INY. # 05-0002
EXFETING
TRANSCEIVEL
Notes:
o -
Unused fibars loft coiled and stored in splice tray. -]
Unwsed Buffer Tubes left coiled and stored in splice tray.
LEGEND PATCH PANEL WITH
X = PFUBRON Sruce ~#—— 5T CONNECTORS

TIAEIA  598-A
) Bwe
{2} ORANGE
{31 GREEN
{4} BROWN
{5} SLATE
18} WHITE

SPLICE TRAY

-
WIRELESS COMMUNIGCATIONS PLAN

1 V13708 85 SAE ESUNTY MALEIRH

& roans: __gaget gge7 | AR

m Cary -

STD. NO.

Wireless Communications — Sample Plans - Fiber Splicing (Local Intersction) to Wireless Intersection
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 6-5
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NOTES FOR WIRELESS COMMUNICATIONS:
1. INSTALL COAXIAL CABLE:
A ON WOOD POLES, REQUIRNING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A 2~ RISER WITH WEATHERHEAD
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. INSTALL & DB %Jm | ANTENNA
B. ON METAL POLES WITH MAST ARMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM; VERTICALLY
FIELD DRILL A 12" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA.
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE WEATHERHEAD ggﬁilf CﬁTEN 127 ABQ!
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. LE THERH
D. BETWEEN THE POINT OF EXITING THE RISER, METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE
TO THE STRUCTURE USING 34 STAINLESS STEEL STRAPS EVERY 12"
2. IF AN EXSTING 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER.
3. INSTALL WIRELESS AMTENNA ON POLE WITH RF WARNING SIGN.
[NOTE: RF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.

4, MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NATIONAL ELECTRICAL SAFETY CODE,

5. INSTALL WIRELESS SERIAL RADIC MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET.
[NOTE: RF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE

6. REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS."

8A 2215 {BUFFALGE RD)
AT FORESTVILLE RD.
WIRELESS COMMUNICATIONS PLANS
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Wireless Communications — Sample Plans — Fiber {Local Intersection) to Wireless Intersection
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NOTE PART NUMBER

INTERSECTION LOCATION
SR 2215 (BUFFALOE RD) AT
540 {NORTHERN WAKE EXF) WB RAMPS
SIG. INV. # 05-0002

Notex:
Unused fibers Isft colled and stored in splice tray.
Unused Buffer Tubes lett coiled and stored in splice iy,
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Wireless Communications — Sample Plans -
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DMS Site Selection

and Design Process

# Obtain recommended locations from Cengestion Managerment Section
# |dentify points of interest:

> Alternate route(s)
> Venues (Stadiums, Motor Speedways, Sports /Concert Arenas)

¢ Setup a field investigation event with the following people:

B> Division Incident Management Engineer
> Regional ITS Engineer

> Regional Traffic Engineer

B> Signing Project Design Engineer

# Select a location that meets the following criteria:

> Select location thatis 2—4 miles in advance of the point of interest
B> Insure that display has at least 12007 of unobstructed sight distance
B> Avoid placement in curves

> Select location where shoulder is widest to avoid future lane closure

> Ensure an ideal location at least 50 feetin advance of the display
can be selected for the controller cabinet

B> Consider phone and power service availability

B> For 1-2 lanes (each direction) consider pedestal type assembly
> For 3 or more lanes (each direction) consider full span assembly
B Ensure all parties agree on the selected location

¢ Confirm the location by sending emadils to all parties involved

B> Reference the location from the nearest mile marker
> If no mile marker exists, use bridge or intersection as reference

+ Confirm availability of utilities by coordinating with Division personnel
and Utility agents

# Develop Project Special Provisions

> Determine if a particular brand is to be specified
®» Ensure integration section and pay item s included
B FEnsure thata bench test unitis not required
B Determine if training is required
= Determine if UPS, Modem, and Modem Reset devices are needed
> Determine if desktop /laptop computers are needed
> Determine if sofiware upgrade is required
> Determine if Fiber Optic Communication is to be used
8 Determine if dial-up backup system is not required
®* Fnsure that dial up modems and related devices are not required

4 Follow up with the Signing Section on the development of Structure
line drawings, Traffic Control, and Roadway Plans

+ |f assembling the pockage for submission to Design Services, obtain
plans from Traffic Control and Roadway and conlirm quantities

® Ensure DM3 Grounding Detail is inserted into the ITS Plans

# Ensure DMS Project Special Provisions are included with ITS Package

Dynamic Message Signs — Site Selection & Design Process
INTELLIGENT TRANSPORTATION SYSTEMS SECTION
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Cabinets

A. Note cabinet location
B. Note signal inventery number
{usually marked on cabinet)
Example: 01-0459
C. Note cabinet type
{base mount/pale mount)
D. Check inside cobinet for space conduit
{signal technician must be present before doing this}
Poles
A. Note pole type
{wood,metal, metal with mast arm}
B. Note pole number
{if applicable)
Use “SP" for signal pole
C. Determine NCDOT attachment height
D. Note any clearance problems or
odjustments required in order o
assume the desired attachment height
E. See section 1.0 for NESC clearance resquirements
F. Record distances between poles
using laser range finder or measuring wheel
G. When evaluating adjustment options, be mindful
of ‘height over grade’ clearances
H. If adjustments are required on a pole,

record the attachment heights of all
existing utilities using the laser range finder

Determine vertical clearance over road os needed.
Use the laser range finder.

Measure from the roadway to the lowest

point on the span.

Ill. Roads and Structures

A. Record ull road names and
state road (SR) numbers if applicable

B. Note any bridges (grade separations)

C. Record any landmarks, buildings, or
other structures for reference purposes
as needed

IV. Rdilroads

A. When the cable route crosses over
or ynder a railroad, special wire-line
agreements must be made.

B. The following information is needed
for wire line ogreements:

1.

Crossing number {if available)
uvsually found on cross arm machanism
or crossing controller cabinet

Distance from center line of track to the
nearest pole on each side of the track
{for aerial installation)

Vertical clearance from the top of the rail
to the lowest existing overhead utility
(aerial installation)

Distance from crossing to the nearest
railway mile marker.

This information may be obtained through
NCDOT Railway Division, Railroad Company
Right of Way, or NCDOT Right of Way.
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Utility Make Ready - Field Investigation Checklist
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Case 1

Case 2

Pole If proposed NCDOT communications cable Pole If proposed NCDOT communications cable
attachment height is 40" below power attachment haight is 40" below power
Power Typical Adiustment Not Power . .
_ Typical Adjusiment Notes
no adjustment raquired
CATV lower to¢ 52" balow power
there is adequate clearance
52" 40" B.
If proposed NCDOT communications cable If proposed NCDOT communications cable
attachment height is 12* below CATV /_ attachment height is 12* below CATY
A I I CATY
_ Typical Adjusiment Notes
CATY CATY raise to 40" below power L _ 124
12 or no adjustment note required
there is adequate clearance
Phone 2 phone 2 lower 1o 24" below CATV Bhone 2
127 phone 1 lower to 127 below phone 2 12%
Phone 1 Phone 1
Typical Utility Tree Typical Utility Tree
¥ 25 -04" Power 19 25 -04", Power
217 -00"[ CATV by 22 -0Q"| CATV g
20" ~00" Phone 2 |2 20" -00'| Phone 2
19 -00" Phone 1 [N 19 -00" Phone 1 ¥
Grade Grade
g . STD. NO.
Utility Make Ready — Common Adjustment Notes
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 8 -1
TRAFFIC ENGINEERING AND SAFETY STYTSTEMS BRANCH
7-04 NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 2




Case 3 Case 4
A.
Pole If proposed NCDOT communications coble Pole If proposed NCDOT communications cable
attachment height is 40” below power f attachment height is
40" below power
Power . : Power or
Typical A tment t 12" below CATV
All utilities to lower 127
Required adjustments would put lowest
or utility (phone 1) below 18’ above grade
w CATY lower to 52" below power " Theref: th isti | t b laced
40 Phone 2 lower 1o 64" below power 40 IO Lo oNsiing pole must be replace
with a taller pole
Phone 1 lower to 76” below power
or
CATY CATY
CATY lower 1o 52" below power Typical Adjustment Not
127 Phone 2 lower to 127 balow CATV 12"
Phone 2 Phone 1 lower to 12” below Phone 2 Phone 2 _General
12 = 12" Change out pole
Phone 1 — If proposed NCDOT communications cable Phone 1 _Specific
attachment height is 127 below CATY Replace existing power pole (pole #) with
class 2 - 55' wood pole
Typical Adjustment Notes
Phone 1 and Phone 2 lower 127
or Typical Utility Tres
Phone 2 lower to 24" below CATY
Phone 1 lower to 12* below Phone 2
20 18’ 23 -04", Power
20’ 00" CATV g
. - =
Typical Utility Tree 19 -Q0"| Phorne 2 ¥
ro_ Il R
25 -04", Power 18 -00" Phone 1 ¥
22 -00"| CATY 9
21 -0C" Phone 2 ®
20 00" Phorne 1 &
Grade Grade
ops . STD. NO.
Utility Make Ready — Common Adjustment Notes
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 8 -1
TRAFFIC ENGINEERING AND SAFETT SYSTEMS BRANCH
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Standard Design Elements
Feature Description Level Color | Line Wi, Line Siyle
Existing Roads EQP 58150 4 4 0
Existing Roads Match Line 58151 3 4 4]
Propesed Aerial Guy 58152 é 1 0
Existing Bridge 58153 [ 3 0
Existing Sidewalk 58154 19 1 0
Proposed Construction Note Leader Line 58155 3 1 0
Proposed Attachment Note Leader Line 58156 3 1 0
Proposed Utility Adjustment Leader Line 58157 3 1 0
Text Size (English)
Feature Description Level | Color | Line Wt. Line Style Font 30:1 40:1 50:1 60:1 70:1 BO:1 90:1 100:1
Existing Road Text 58200 3 4 [ 1 8 10 12 14 1% 18 20 22
Existing Road Match Lina Text 58201 13 4 ¢] n 8 10 12 14 16 18 20 22
Existing Sidewalk Text 58202 19 1 0 n 4 5 7 9 1 13 15 17
Proposed Slack Span Text 58203 3 1 8] n 4 5 7 9 n 13 15 17
Proposed Attachment Text 58204 3 1 0 n ] ] 10 12 14 16 18 20
Proposed Utility Adjustment Text 58205 3 1 0 n 8 10 12 14 16 18 20 22
Existing Railroad Text 58206 7 1 0 1 8 10 12 14 16 18 20 22
Existing Right of Way Text 58207 5 1 0 Ll 8 10 12 14 16 18 20 22
Existing Pole Text 58208 3 1 0 Ll 4 5 7 9 1 13 15 17
Proposed General Note Text 58209 3 1 0 Ll ] 10 12 14 16 18 20 22
Custorn Line Styles Scale
Feature Description Lavel Color | Line Wi. Line Style Font 30:1 401 50:1 60:1 70:1 80:1 90:1 100:1
Proposed Aerial Fiber Optic Cable 58000 3 0 Sig Com Cab FO 70 | 80 | 90 | 100 [120 | 140 | 160 [ 180
g Proposed Twisted Pair Cable 58001 4 4] Sig Com Cab Twi Pr Exi 70 80 90 [ 100 | 120 | 140 | 160 [ 180
5 | Existing Communications Cable 58002 1 0 Sig Com Cab Exi 70 80 20 | 100 [ 120 | 140 | 16D | 180
g Remove Existing Communications Cable 58003 2 0 Sig Com Cab Rmv 70 | 80 90 | 100 | 120 | 140 | 140 | 180
E Proposed Conduit 58004 0 0 Sig Com Cob Nw Cond 70 80 90 [ 100 [ 120 | 140 | 1460 | 180
Existing Conduit 58005 6 0 Sig Com Cab Exi Cond 70 | a0 90 [ 100 | 120 | 140 | 140 | 180
Proposed Directional Drilled Conduit 58006 1 0 Sig Com Cab Dr Dri 70 80 90 | 100 [ 120 | 140 [ 160 | 180
Proposed Jack and Bore Conduit 58007 120 0 Sig Com Cab Jac Bor 70 80 90 100 | 120 | 140 | 160 | 180
Existing Rallroad Track 58008 7 2 (0) ncmap RR Gau Std 70 B0 90 | 100 [ 120 | 140 [ 160 | 180
Existing Railroad Track {Title Sheet) 5800% 0 1 {0) Sig Geo RR 1 1.5 2 2 25 | 25 3 3
Existing Railrood Gate 58010 3 1 (0} Sig Geo RR Gat 1 1.5 2 2 25 | 25 3 3
£ Existing Ruilroad Cantilever 5801 3 1 {0} Sig Geo RR Can 1 1.5 2 2 25 | 25 3 3
% | Existing Railroad Lights 58012 3 1 {0} Sig Geo RR Lit 1 1.5 2 2 25 | 25 3 3
U‘_ Existing Right of Way 58013 5 1 _(0) ncmap ROW  Exi 30 40 50 60 70 80 20 100
£ | Existing Guard Rail 58014 ] 4 {0) Rdy GR Prop 30 | 40 50 60 70 80 20 | 100
o Existing Fence Line 58015 0 1 {0} ncmap Fen 30 | 40 50 60 70 80 90 [ 100
Existing Hedge Row 58016 153 1 {0) ncmap Hdg 30 | 40 50 [ &0 70 80 0 | 100
Existing Woods 58017 153 1 {0) ncmap Wds 30 | 40 50 [ &40 70 80 90 | 100
Existing Streams and Rivers 58018 99 1 2-5-2 1 1 1 1 1 1 1 ]
S§TD. NO.
Standard Sheet Layout — TMS Standard CADD Symbology
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TIP Number

Upper Title Block

Roadway Standard
Drawings Note

NCDOT

OR Standard Header

Vicinity Map

Legend and
Symbology Key

WBS or Contract Number

Project Overview /

Layout Map

Lower Title Block
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R-2904

: 34512

WBS

STATE OF NORTH CAROLINA
DIVISION OF HIGHWATYS

DURHAM COUNTY

LOCATION: NC 54 FROM SR 1999 (DAVIS DRIVE)
TO SR 1959 (MIAMI BOULEVARD) W

)} TYPE OF WORK: UTILITY MAKE READY

Buginess Drive

Utility Make Ready Plans

SEAL

7-04

Standard Sheet Layout - Sample UMR Title Sheet
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Notes
Number. UMH plan sheets in the PROJECT REFEREMNCE NQ. SHEET MO.
upper title block i B:2004 ______| __UNR_D

Utility Make Ready plans are . .
not sealed by a professional engineer Typical Upper Title Block
do not include seal in lower block

Typical Lower Title Block

SEAL
Utility Make Ready Plans

DIVISION 05 DURHAN_COQUNTY DURHAN

Poawpare: _ _JANUARY 2004 _ freviewen ev: I. N. AVERY
122 N McoDowell St Raleigh, NG 276 | PREFSRED BY: J, HOOKER REVIEWED BY: e —

\ 0 SCALE REWISIONS [NIT. DATE
[ L I ISR B SENATORE TRTE

\ y ************************************************** CADD Filename: ____ ___________

| FROELT REFERERCE M. | SHEET Ko

T
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R-2904

34512

WBS

STATE OF NORTH CAROLINA
DIVISION ©OF HIGHWATYS

DURHAM COUNTY

LOCATION: NC 54 FROM SR 1999 (DAVIS DRIVE)
TO SR 1959 (MIAMI BOULEVARD)

TYPE OF WORK: COMMUNICATIONS CABLE AND CONDUIT ROUTING

Businass Drive

[RCADWAY STANDARD DRAWINGS|

THE FOLLOWING ROADWAY STANDARDS AS AFPEAR

IN "ROADWAY STANDARD DRAWINGS".

ROADWAY DESIGN UNIT — N.C. DEPARTMENT OF

TRANSPORTATION — RALEIGH, NLC., DATED IANUARY 2002
APPLICABLE TO THIS PROJECT AND BY

REFERENCE HEREHY ARE CONSIDERED A PART
THESE PLANS:

Let Date: 12/14/04

TMLE

NDERGROUND CONDUIT

F—rT=—r

Communications Cable and
Conduit Routing Plans

u
1716.01  JUNCTION BQXES
01  WOOD POLES

GUY ASSEMBLIES

FIBER OPTIC CABLE - SPARE CABLE STORAGE
FIBER OFTIC

DELINEATOR

METAL POLES

NCDOT CONTACT:
IRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH
CABLE I_SCONDUIT INSTALLATICN GG.MURR, /R, PE - TRAFFIC MANAGEMENT SYSTEMS ENGINEER
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Notes

Number Cable Routing plan sheets
in the upper title block

For Closed Loop System projects

do not number the sheets. They are
numbhered later as part of a larger
plan package.

Typical Lower Title Blo

ck

PROJECT REFEREMNCE NO.

SHEET NO.

Typical Upper Title Block

DIVISION 05 DURHAM_GOUNTY

Communications Cable and
Conduit Routing Plans

DURHAMI

pLan oate:__ _JANUARY 2004 _ | reviEweo oy:

I. N. AVERY

122 N. McDowwsll St., Raleigh, NC 2760 | PREPARED 8Y: J . HOOKER

\ SCALE REVISIONS
1]

INIT.

DATE

Y/

/1,

"at%\"-ﬁ?f.'!‘}-"‘ &F
£7

SEAL

NG'\ \\\\\\

o

SIGNATL

RE DATE

CADD F1ilencma:

SEAL

WTHE—
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Standard Sheet Layout — Title Blocks — Cable Routing

INTELLIGENT TRANSPORTATION SYSTEMS SECTION
TRAFFIC ENGINEERING AND SAFETY SYTSTEMS BRANCH
NORTH CARQOLINA DEPARTMENT OF TRANSPORTATION

STD. NO.

9.2

SHEET 3 OF 5




Bond tracer wire
to equipment
ground bus

 surT oW

Match Line A

Conmunications Cable and
Conduit Routing Plans

Unless otherwise note, all NCDOT attachment points are 40" below power, front side of pole
Over-sized junction boxes to be placed approximately 400 feet apart unless otherwise noted
Seal conduit ends with mechanical sealing devices at all junction box /cabinet entrances > —---——-—-----—-—---
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Standard Sheet Layout — Sample Cable Routing Plan Sheet o 2
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(1]/a\[12

47|58

() e F ] i ’-Fﬂ

Match Line B

Attach at
signal cable height
front side of pole

Attach at Attach 12*
Bond meszenger signal c_uble height above CATV
cable and riser front side of pole front side of pole

to pole ground

Bond messenger 28
12 coble and riser ‘l@» \\\ @
s PTG .=
o LA
8] N, TNE
e,
Attach 12° 0 \\% —
above CATY Tx7 ° T
back side of pole
—
- /&,
:
’—i\“;\
e,
N .
M A 4"% N\
£ Attach 12* above ‘8, M
5 - CUAN
= signal cable LN

_:2 front side of pole N AN
7]
-3

Match Line C

E—T LT T}
-

Comnunications Gable and
Conduit Routing Plans

Unless atherwise noted, all NCDOT attachment points are 407 below power, front side of pole
Over-sized junction boxes to be placed approximately 400 feet apart unless otherwise noted

Seal conduit ends with mechanical sealing devices at all junction box /cabinet entrances
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Standard Sheet Layout — Sample Cable Routing Plan Sheet
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Fiber Optic Cable

Deta Port Lagend Color Coda Logend w
Intersaction Locafion X = Fion Splice INTERSECTION LOCATION Data Port X = Fusion Splica
NC 54 ot SR 1999 [Dovis Dr) 1) Blua NC 54 af Business Drive . {1} Biue
Sig. Inv. £ 05-0927 Troron 2] Orangs $ig. Inv, & 05-1081 p 2} Orangs
Noa: . {3) Graan Nofes: b {8) Green
Unusad fibars Iaft eolled and siored In splios iray. PR 4] Brawn Unusad fibars left colled and siored In splice iray. HERE ) R
Unused Buifer Tubes loft collsd and stored in mplice fray. 15) Slate Unused Bufler Tubas loft colled and stored in splice tray, 15) Slatw
[6) White {6) Whita
Spors
Faich Panel with
with
we - 5t Connactors.
N Blus Blue
3m.nfrarmh. - Tube
To
v 051081 050927 %
AL Duter Tuba \ £
N
N
7
Splice Tray
Splics Tray
Master Corirollar Data Port Logend Color Codo
INTERSECTION LOCATIGN X = Fusion Splice AEIA 598 A
NC 54 AT 5R 1959 (MIAMI BLYD) 1) Bha
5IG. INV. £ 05-0432 T {2) Oranga
Noless o 13) Grean
Unused fibary Inf coiled ond yiorsd in aplics . KEE ) Brown
Unused Buffer Tubes left colled and stered in spllce tray. (5) State
[6) White
o—foidh Panl with
. Connectors

Buffer Tubs 2
T %
054081

Transceiver terminafion configurations are generic. Contractor is responsible for determining \ snsuring propar terminations

LT I AT T
HOOKER
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Standard Sheet Layout — Splice Plan
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Fiber Optic Cable

Data Port Legend Color Code
ata Po = ; ;
Intersection Location X = Fusion Splice TIAEIA 598-A
NC 54 at Business Drive {1) Blue
Sig. Inv. # 05-1081 e {2} Orange

Notes: {3} Green

Unused fibers left coiled and stored in splice tray. ;ggg {4} Brown

Unused Buffer Tubes left coiled and stored in splice tray. (5) Slate

(6) White
Share
Patch Panel with
St Connectors
X X X X X XXX
Blue : 7 Bl
ue
i Buffer Tube 3 3 Buffer Tube \

To g 4 To
05-0927 l 6 b ] 050432
- WO 1 1 Orange

Bur?fgrg ?’ube g : g Bui"l"erg Tube
x 4
5 - 5
6 - 6
Splice Tray

Transcsiver termination configurations are generic. Contractor is responsible for determining \ ensuring proper tarminatfions
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