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Minimum Utility Clearance Requirements 

PrimorY 

/ ~~ 
NCDOT Minimum Attachment Clearances 

Primory From Other Joint Users 01 the Pole 

~ I----
~ 

Clearance From Min. Distance 

Neutrol ! SecondorY 40" 

0 Power Service Drop 40" 
Power Service Drip Loop 1 40" 
Top of Power Riser 40" 

D Bottom of Transformer 30 II 

Neutral/ Guy Attachment 12 [I 

Secondory 

If the power service drip loop supp lies 

D power to on effect 1 VB I y grounded street light 
the minimum clearance requirement is 

401/* reduced to 12/1 
Min. 

301/* 
Min. 

--8 --
Joint User #1 

--- -----

12/! Joint User #2 Joint users maintain a 
12/! minimum of 12" of separation 

Jar nt User #3 as indicated at left 
12 II 

Jar nt User #4 

Notes 

~ 

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

"Joint User" refers to the power company 
CATV companies, NCDOT, phone company, 
cities, a nd others 

NESC Clearance Requirements - Utilities 
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Secondo ry Power 

Minimum 
Separation 
Between 
Joint Users 

Street Light Clearances 

Street Light 
Drip Loop 

1st Joint User 

2nd Joint User 

Effectively Grounded 
Street Light Bracket 

Second!<Jfl'-'P==-

40
11** 

Minimum 
Separation 12" 
Between 
Joint Users 

Effectively Grounded 
[street Light Bracket 

Street Light V Drip Loop 

]0"-
1st Joint User 

2nd Joint User 

"Both of these minimum clearance 
requirements for effedively grounded 
street lights must be met • All three of these minimum clearance 

requirements for effedively grounded 
street lights must be met 

H Joint User" refers to the power company 
CAN companies, NCDOT, phone company, 
cities, and others 

IF THE STREET LIGHT /STREET LIGHT BRACKET IS NOT 
EFFECTIVELY GROUNDED, THEN THE MINIMUM CLEARANCE 
REQUIREMENT IS INCREASED TO 40" BELOW DRIP LOOP 
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Top of Power Riser 

Power Service Drop 

7-04 

Top of Power Riser 

~OU Min. 1st Joint User 

~lst Joint User 

RJoint User" refers to the power company 
CATV companies, NCDOT, phone company, 
cities, and others 

NESC Clearance Requirements - Power Risers 
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E Pole L I ne ~ 
Table 1 

Nature of Surfoce Minimum - - -

Underneath Wires Cleoronce 

G- ~ -D 
Conductors oe Cables (H 1* 

G-~ ~ ~ ~ ~ A 
1. Track fa i I s of fa i I rood 
except electrified rai Iroads 30 FT 
using overhead trol ley conductors 

2. Roads. streets and other areas 18 FT 
subject to truck traffic 

3. Driveways. parking lots. 
and a I I sys 

18 FT 

4. Other land traversed by vehicles 
such as cultivated. grozing. forest 18 FT 

orchards. etc. 

H H 5. Spaces and trovel ways subject to 15.5 FT 
pedestrian or restricted traffic onl' 

See Note 2 See Note 2 

~ 

Surface Underneath Wires. Conductors or Cables * These values hove been adopted by NCDOT 
( os we I I as VOrlOUS uti I ity companies) 
and exceed the specifications as set 
foeth in the Notional Electrical Safety 
Code ( NESC). 

Notes: 

1. See toble 1 foe acceptable minimum clearance values (H) over varying SUrfaces 

2. IfH [I is defined os the vertical distance (Height) os measured from the lowest point 
( Typ i co I I Y Midspan) of the wires. conductOrS Or cables to the SUrface below 

3. Sag between poles should match the sag of ex i st i ng ut iii ty lines 

NESC Clearance Requirements Height Over Grade 
STD. NO. 
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Fiber 

8-04 

Fiber Optic Cross Section 
All dimensions in micrometers (microns) 

1,000,000 Microns"" 1 Meter 

Typical Dimension of 
Multimoda Fiber 

Typical Dimensions of 
Single Mode Fiber 

Typical Signal Wavelengths 

.5 

Typical Dimension of 
Human Hair 

Losses 

Fiber Color Code 
Number Color Number Color 

1 Blue 1 Blue 
2 Orange 2 Orange 
3 Green Blue 3 Green 
4 Brown Buffer 4 Brown 
5 Slate Tube 5 Slate 
6 White 6 White 
7 Red Blue 
B Black 2 Orange 
9 Yellow Orange 3 Green 

10 Violet Buffer 4 Brown 
11 Rose Tube 5 Slate 
12 Aqua 6 White 

Individual fibers con be identified by number and by color 

When specifying by color it is customary to refer to the 
buffer tube color followed by the fiber color 

"0rangeIGreenR is the green fiber in the orange buffer lube 

If a cable contained 144 fibers arranged with 12 buffer tubes 
each containing 12 fibers, then the following would be true 

CORE 
"Blu6"Blue" = Fiber 1 
"GreerVBrown" Fiber 28 

CLADDING 

"RedtRed" = Fiber 79 
"Aqua/Aqua" Fiber 144 

Inner 

Tube 

UV COLOR 
COATING 

INNER 

BUFFER 

Outer 
Jacket 

Outer 
Strength 
Member 

'---~Iulnbe, of fibe .. pe, buffe, tu~ 
varies but is typically 6, 12, or 
(in some cases) a multiple of 6 or 12 

FIBER OPTIC CABLE STD. NO. 
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COMMON DRAWING SYMBOLS 
.. EXISTING SIGNAL POLE --) NEW DOWN GUY 

o NEW SIGNAL POLE NEW SIDEWALK GUY 

C EXISTING METAL POLE NEW MICROWAVE VEHICLE DETECTION 

[] NEW METAL POLE 

(J 
[ICC 
acc EXISTING MICROWAVE VEHICLE DETECTION 

~ EXISTING METAL POLE WITH MAST ARM IIOM~I NEW DYNAMIC MESSAGE SIGN 

~ NEW METAL POLE WITH MAST ARM 
c::- - -, 
IOMSI 

" 
EXISTING DYNAMIC MESSAGE SIGN 

SP SIGNAL POLE -FO- NEW FIBER OPTIC COMMUNICATIONS CABLE 

[] NEW JUNCTION BOX ·TWIST PRo 

-EXI-

NEW TWISTED PAIR COMMUNICATIONS CABLE 

II EXISTING JUNCTION BOX EXISTING COMMUNICATIONS CABLE 

NEW CCTV CAMERA ---REM--- EXISTING COMMUNICATIONS CABLE TO BE REMOVED 

'S' 
L.: --.J 

I" --", 
"'-x-'>! 
IF:'M~ 
lib ~ 

EXISTING CCTV CAMERA 

CABLE STORAGE RACK (SNOW SHOES) 

NEW SPLICE CABINET 

EXISTING SPLICE CABINET 

AERIAL SPLICE ENCLOSURE 

EXISTING SIGNAL CABINET 

MASTER CONTROLLER CABINET 

_1_1_._ .. ... __ .. 
--- DD ---

--- B&J---

NOTE: @:XX~ 
DRAWING SYMBOLS SHOULD BE AT THE SAME SCALE AS THE PLAN SHEET 

NEW AERIAL GUY ASSEMBLY 
NEW CONDUIT 

EXISTING CONDUIT 
NEW DIRECTIONAL DRILLED CONDUIT 

NEW BORED AND JACKED CONDUIT 
YAGI ANTENNA (DOUBLE) 

FOR REPEATER OPERATION 
YAGI ANTENNA (SINGLE) 

OMNI ATENNA 

SIGNAL INVENTORY NUMBER 

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

Drawing Format Items - Symbology 
STD. NO. 
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7-04 I 

INSTALL IlEA, PE _ 22, SHIELDED, 
lWISTED PAIR COMMUNICA.TIONS CAIILf 

INSTALL IlEA, PE - 38, (FIGURE 8) SHIELDED, 
TWISTED PAIR COMMUNICATIONS CAIILf 

¥:"~~ ~RPEC~~g~g~~~.rIELDED. 

INSTALL SMFO CABLE 

INSTAlL MMFO CABLE 

INSTALL FIBER onlc DROP CABLE 

INSTALL TRACER WIRE 

TllENCH OR PLOW 

INSTALL PVC CONDUIT 

INSTALL RIGID, GALVANIZED STEEL CONDurr 

INSTALL RIGID, GALVANIZED STEEL RISER Win-! WEATHERHEAD 

INSTALL RIGID, GALVANIZED STEEL RISER WITH HEAT SHRINK TUBING 

INSTALL OUTE"-DUCT POLYETHYLENE CONDUIT 

INSTALL POLYETHYLENE CONDUIT 

DIRECTIONAL DRILL CONDUIT 

BORE AND .lACK CONDUIT 

INSTALL CAIILE(SJ IN EXISTlNG CONDUIT 

INSTALL CABLE($) IN NEW CONDUIT 

INSTALL CAIILE(S) IN EXISTlNG RISER 

INSTALL CABLE($} IN NEW RISER 

INSTALL CABLE(S) IN EXISTlNG CONDUIT STUB-OUTS 

INSTALL NEW CONCUR INTO ElCIS11NG CABINET BASE 
(USE EXIS11NG CONDUIT STUB-OUTS WHEN A.VAIlABLE) 

INSTALL NEW RISER INTO EXISTING CABINET BASE 
(USE EXIS11NG CONDUIT srUB-OUTS WHEN AVAILABLE) 

INSTALl AERIAL SPLICE ENCLOSURE 

INSTALl POLE MOUN1lD SPLICE CABINET 

INSTALl BASE MOUNTED SPLICE CABINET 

REMOVE EXlsnNG SPLICE CABINET 

INSTALl CABINET FOUNDATION 

REMOVE EXlsnNG CABINET FOUNDATION 

INSTALl CCTV CAMBIA. ASSEMBLY 

INSTALl CCTV CAMBIA. WOOD POLE 

INSTALl CCTV CAMBIA. METAL POLE AND FOUNDATION 

INSTALl JUNCTION lOX 

INSTALl OYBtSIZED JUNcnON BOX 

REMOVE EXlsnNG JUNcnON BOX 

INSTALl WOOD POLE 

REMOVE EXlsnNG WOOD POLE 

INSTALl AERIAL GUY ASSEMBLY 

INSTALl STANDARD GUY ASSEMBLY 

INSTALl SIDEWALK GUY ASSEMBLY 

INSTALl MESSENGER CAlLE 

REMOVE EXlsnNG COMMUNICATIONS AND MESSENGER CABLE 

REMOVE EXlsnNG MESSENGER CABLE 

INSTALl TELEPHONE SERVICE 

INSTALl CABLE STORAGE RACKS (SNOW SHOES) AND STORE 
100 FEET OF CABLE 

INSTALl DELINEATOR MARKBl 

STORE 20 FEET OF COMMUNICATIONS CAlLE 

LASH CABLE($) TO EXISTING SIGNAlA:OMMUNICATlONS CAlLE 

LASH CABLE($) TO EXISTING MESSENGER CAlLE 

--co--
-TIIST PR-

--m--
--'E'--

--00--
--B~--

D 

• o 
• 

D0 
B:l 
C = e 
~, 

[J(( 
1:(( 

(-­

.0;­
<><J 
c'~ 

~9~ 
[j] 
B' 

~ 
~ 

~ TWlmD PAIR oo.w.w~T1ONS CABLE 

EXIST1NG oo.w.wl«:ATIONS CAIIl.E 

WSTlNG COMMUI«:ATIONS CABI! TO BI! ~ 

_ AIIIAL GUY ASSEMIILY 

_ CONDUIT 

EXIST1NG COtoJIT 
_ DIRECTlONAL ~ CONDUIT 

~ BORED AND JACXB) CONDUIT 

_ JUI<4CII~ IIOX 

EXIST1NG .lJNCIION BOX 
_ 'HOOD POlE 

EXISTlNG WOOD POLE _ srua I!NQ.OSUR! 

_ JolETALPOLE 

WSTlNG M!TAL POLl! 
_ CCTV ASSEMBLY 

EXIST1NG CCTV ASSEIoULY _ DYI<WoIIC _ 5IG/II 

EXISTlNG D'fNMUC MESSAGE SIGN 

_ MlCIlOWAVE VlHCLE DETECIION 

EXIST1NG MICROWAVE VEHIQ.E DETEcnON 
_ STANWID GUY ASSEMaY 

~ 51DEWALX GUY ASSEIoULY 
_ CAaE STOIIAGE IIAOC:5 ($NOW $HOElij 

EXIST1HG OOtomlOua AND CABlNEr 

EXIST1HG &PUCE CABlNEr 
_ 5PUCE CABINEr 

,-~ 

CCTV IlENT1RCATION NUMBEl 

CONSTRUC770N NOTE SYMBOLOGY KEY 

@ INDICATES NUMBER OF CAIIIH, LOOPS, ETC. 

INDICATES NUMBER OF FIBERS PElt CAlLE, 
lWISTB) PAIRS PElt CABLE, ETC. 

INDICATES NUMBER OF RlSER(S)/coNDUIT[S) 

INSTALL NEW CONCUR INTO EXIS11NG POLE MOUNTED CABINET 

INSTALL NEW RISER INTO EXISTING POLE MOUNTED CABINET 

TBlMlNATE COMMUNICATIONS CABLE ON EXIS'nNG TELEMElltY 
INTERFACE PANEL IN TRAFFIC SIGNAL CONnOlllR CABINET 

LASH CABLE($) TO NEW MESSENGSI. CAlLE 

MODIFY EXlsnNG ELECTTtlCAL SERVICE 

INSTALl NEW ELECTRICAL SERVICE 

INDICATES DIAMETER OF RlSER(S}/cONDUIT[S) PNCH) 

N""'" 
J:~., \ / '''''=Do;~ .. 

@6@ 
INSTALL NEW TELEMETRY INTERFACE PANEL 
IN TlW'FIC SIGNAL CONTllOLlER CABINET 

INSTALl INTERCONNECT CENTER, PATCH PANEL, JUMPERS 
AND FUSION SPUCE CABLE IN CABINET 

INSTALl UNDERGROUND SPLICE ENCLOSURE 

~ 

N"""'~ ~_ 
'" 0' RlSEl(5)iCONDUIT[S) R1SEIl(S)CONDUIT[SJ PNCH) 
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Understanding Construction Note Conventions 
Construction Notes 

Place notes in numerical order Orient vertically 

CilA[12) Install one 12-fiber 
single mode fiber optic cable correct incorrect correct correct incorrect 

C2Jh\m Install two 6-fiber 

~ ~ ? ~ ~471561 multi-mode fiber optic cables 
52 53 47 47 56 

<D31:D Install one 2" diameter 
53 52 56 

polyethylene conduit 

<I:X2D 
Install one 1" diameter 

rigid, galvanized steel riser 
with weatherhead 

Some Common Construction Notes 

CilA[12) CilA[12) 
~ ~ @~ 11::, 47 56 52 53 

50 1 14 2 
- ;-<-

53 ( 15) 
- @) 

For more 

base mounted cabinet directional drilled conduit new fiber optic and new oversized junction box information 
(master location) messenger cable 

on construction 

~[12) 0lM[12) C1M[12) 
notes, see 

T sections 4-7 

@~ _0_ <I 12 2 30 of this manual 

53 @ 51 

<IJ,14J2 

@ 
pole mounted cabinet trenched or plowed conduit new riser aerial splice enclosure 

Drawing Format Items - Construction Notes 
STD. NO. 
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Case 1 Case 2 
New communications cable lashed to new messenger cable New communications cable lashed to existing messenger cable 

ili ili 
'E 'E 
i.i: i.i: 

Main 51. Main 51. 

ro---ro_-+ FO-H ..... -FO---+ FO---FO-4.t--FO • FO---' FO ___ FO __ +FO-H ..... _FO---+FO ___ FO-4.t-_FD • FO---' 

7-04 

NRE75 RF16AS RF17AS RF19AS NRE75 RF16AS RF17AS RF19AS 

Pole Identification 
Number 

Construction Notes for Aerial Cable Run 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 

TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH 
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 

Pole Identification 
Number 
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Case 3 
Existing communications cable and 
messenger cable are to be removed 

new communications cable lashed to new 
messenger cable 

Main SI. 

Case 4 

New communications cable lashed to 
existing signal/communications cable 

45 

___ CO .... _+COf.4 ..... _FO---+FO ___ FO • FO-~.t-CO--....: 

1 
\ 
1 

7-04 

NRE75 RFI6AS RFI7AS RFl9AS 

Pole Identification 
Number 

Construction Notes for Aerial Cable Run 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 

TRAlFlFIC ENGINEERING AND SAlFETY SYSTEMS BRANCH 
NORTH CAROLINA DEPARTMENT OlF TRANSPORTATION 
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Case 5 

New communications cable lashed to 
new messenger cable and slack spanned 

..: 
II) 

44 "E 
:E 
I-

45 

, 

Reserved for 

45 

\ 
t 
t 
I 

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. 

future 

Construction Notes for Aerial Cable Run 

7-04 
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Case 1 

Underground communications cable run 
installed in new conduit trenched or plowed 

8 

<IJ 14 2 

18 

Fifth Ave. 

Case 2 

Underground communications cable run 
installed in existing conduit 

T 
17 

Fifth Ave. 

••.•.•.•.•.• ,.,.,.,.,.,.,.,.0-,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., 0 • ••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• -II 

7-04 
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Construction Notes for Trenched or Plowed Conduit 
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Case 3 Case 4 

Underground communications cable run 
installed in new conduit directionally drilled 

7-04 I 

Reserved for 
future use 

Construction Notes for Directional Drilled Conduit 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 
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Case 5 

Underground communications cable run 
installed in new galvanized steel conduit 

Main St. 

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

Case 6 

Reserved for 
future use 

Construction Notes for Bored and Jacked Conduit 

7-04 I 
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28 

50 

53 

Case 1 

Fiber routed from a pole riser to a base 
mounted signal cabinet at the end of a run 

with standard guy assembly 

28 

53 

\ 
\ 

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

20 

45 

50 

53 

Case 2 

Fiber routed from a junction box to a base 
mounted signal cabinet at the end of a run 

(underground installation - no riser required) 

22 

28 

53 

NOTE:lf this is the master controller, 
add construction note #50_ 

STD. NO. 
Construction Notes for Signal Cabinets and Risers 

4.2 
7-04 
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Case 3 

Fiber routed from a pole riser to a pole 
mounted signal cabinet at the end of a run 

with standard guy assembly 

28 

50 

53 

28 

53 

\ 
\ 

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

20 

45 

24 

Case 4 

Fiber routed from a junction box to a pole 
mounted signal cabinet at the end of a run 

(underground installation - no riser required) 

28 add construction note #50. 
(

NOTE:If this is the master controller, 

50 

53 

Construction Notes for Signal Cabinets and Risers 
STD. NO. 
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Case 5 CASE 6 

Fiber routed from a pole riser to a base 
mounted signal cabinet and back up 

through riser to continue to next location 

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 

53 

7-04 

, 
\ 

\ 
1 

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

22 

28 

50 

53 

20 

45 

aerial - riser and guy required) 

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

Construction Notes for Signal Cabinets and Risers 
STD. NO. 
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Case 7 Case 8 

Fiber routed from a junction box to a base 
mounted signal cabinet and back to Fiber routed from a pole riser to a pole 

mounted signal cabinet and back up 
through riser to continue to next location the junction to continue to next location 

(underground installation - no riser required) 

28 

50 

53 

7-04 

-n 
:i' 

1 
:r 

~ 

\ 
!" 

28 

• 

\ 
\ 

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

50 

53 

28 

53 

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

Construction Notes for Signal Cabinets 
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Depicts installation of oversized iunction box 
and delineator marker, ample storage on 

snow shoe nearby eliminates the 
need for extra cable storage. 

40 

52 

Depicts installation of oversized junction box 
without delineator marker. 

Line of sight, aesthetics, underground utilities are all factors 
in detennining the need for markers. 

Ext", cabl. sta"'9. ;, ~ 

I :~I 
Fourteenth Sf. 

and 
Depicts installation of oveniized junction box 

delineator marker, more thon the standard 20 feet of 
extra cable storage is needed. 

Note 1 should read: Store XXX feet of 
communications cabl. in junction box. 

40 

52 

··~···············~I················ 

/ 
53 

Case 4 
Depicts installation of oversized iunction box 

and delineator marker. Extra cable storage needed. 

Note: Distance between junction boxes may vary. 

Case 5 
Depicts installation of oversized junction box 

without delineator marker. 
Line of sight, aesthetics, underground utilities ora all factors 

in determining the need for markers. 
Extra cable storage not needed. 

Construction Notes for Oversized Junction Box 
STD. NO. 

4.3 
7-04 

INTELLIGENT TRANSPORTATION SYSTEMS SECTION 
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH 
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 1 OF 



Drop Cable 

TO r .....,,, 

Fiber Routing 
Detail 1 

Fiber Routing 
Detail 1 

=_,;;:. ::;;.=:; .. :..:::..=-=-:;; .. =::;.;::;,~ • .:.:::.:;;, :==~:t, .. 
1 T 

'\ Eleventh Avenue 

FO~FO-' __ FO-'-FO __ 

1 

~,,-=.=-.-=--.-=---=. --=. -=. -=. -=. -=.=-.-=--.-=---=. --=. -=. -=. -=. -=.=-.-=--.-=---=. -~,-=. ~~::. .. 

51 

7-04 

- - - - I 
I See Fiber' I 
I Routint 1 

Detail 1-' Drop Cable '-L7~--J 

40 

52 

53 

Fiber Routing Detail Drawing for Splice Enclosures 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 

TRAlFlFIC ENGINEERING AND SAlFETY SYSTEMS BRANCH 
NORTH CAROLINA DEPARTMENT OlF TRANSPORTATION 

'\ Eleventh Avenue 

.. 4. D·J·_·_·_·_·_·_·_·_·_·_·_·_·_· 
1 

I See Fiber~ : 
I Routint II 

Detail _ 

STD. NO. 
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Case 1 

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

\ \ (2l/4\j12) 

~ 
~ 

- ,0.... fO--__ ,0----

\ 

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. 

Case 2 

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

\ \ ~ 
~ 
~ 

Construction Notes for Splice Enclosures 
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Case 3 Case 4 

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

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

\ 

mA@ 
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40 

-

52 
-

53 
.-

Second Ave. 
_ .--00 ___ 00 _DO 

\ _DO 
- _,,----1,,~" 
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\ \ 
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NOTE:!n 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. 
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Case 5 Case 6 

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

and a drop cable routed to a cabinet 

Cable routed to an underground splice enclosure 
with one trunk cable in, one trunk cable out 

and a drop cable routed to a cabinet 

~ 
\ \ (i1Ie\j12) 
t- 8 ~ 

~ 51 

\ 

-
) \l--1--------~siee;.co~n~d~~;~;.e~.========== ------

\ \ 
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Case 1 

Aerial cable run routed through a riser 
to a base mounted splice cabinet 

with one in and one cable out 

Case 2 

Aerial cable run routed through a riser 
to a base mounted splice cabinet 

with one cable in and two cables out 

\i\ 
II 

!s 
'fJ 

~ 

Nineteeth St. 
'--' 

Nineteeth St. -

---.e-f()-
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2 4 12 

~ 
\ \ 

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. 
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Case 3 Case 4 

Aerial cable run routed through a riser 
to a pole mounted splice cabinet 

with one cable in and one cable out 

AERIAL CABLE RUN ROUTED THROUGH A RISER 
TO A POLE MOUNTED SPLICE CABINET 

WITH ONE CABLE IN AND TWO CABLES OUT 

-
Nineteeth St. -------) - ---.-.,0----

_rU..e----
rO 

RF19AS 
-

( _,a.---e--,Il---- IA'" 
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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. 
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Case 5 

Underground cable run routed through a junction box 
to a base mounted splice cabinet 

with one cable in and one cable out 

Nineteeth St. 

-

_ __00-- 00 -"'-
( -" ~~~~~11 _,,_DO 
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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 junction box. 
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Case 6 

Underground cable run through a junction box 
to a base mounted splice cabinet 

with one cable in and two cables out 

" \ \ \ 

3 4 12 
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~ 

Construction Notes for Splice Cabinets 
STD. NO. 

4.5 
7-04 I 

INTELLIGENT TRANSPORTATION SYSTEMS SECTION 
TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH 
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION SHEET 4 OF 5 



-

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 

-
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Case 8 

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

and a drop cable routed to a cabinet 
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7-04 

Case 1 Case 2 

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

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

36 
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<CCTV-12) \ 

, 

Construction Notes for CCTV Camera Assemblies 
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Case 3 Case 4 

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

CCTV assembly mounted on a new wood pole 
in the middle of a run 

'" 36 CD 
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Case 5 Case 6 

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

CCTV assembly mounted on a new metal pole 
in the middle of a run 
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I'OU GlOUMl-_-+-~.J 

'""""­
ATTACHMENT !'OINT 

SEE NOlES 3 .. 4 ~ 
------'t--'i' -

__ ""-Tf--I
1

i
I

A ;'f!:-
-I:=.J -,. • 1/ I p'\.l. 

YJaIMlNJ. 1\ -"!1!!!! 
SEE NOl"E 2 

C<WCIAI. CONNECTOI 

ANTENNA AND COAXIAL CABLE CONNECTION SCHEMATIC 

n o. 2",f*: : #1 :*': -"~D,", ,."'"., 
OMN~~NAL~L __ _:_----''!'L .~. 
~ CAILE----{tj----5TANDAW N-TYPE MALE CONNECTOR 

Q...---STANDAlD N-T'I'I'E MALE ~ECTOI 

~
STANDAID N-TYJIE fEMALE CONNEICTOI 

UGHThIiNG AlWSTOI R MOUNT AND GROUND TO Co\IIINEI" lAiL 

STANDAIII) N-TYJIE fEMALE CONNECTOR 

____ ~(t=STANDIW) N-TYI'E MALE CONNECTOI 
ItADIO flEQUB«:Y • 

SIGNAL JUoW'EI 
lP TNC-MALE CONteCTOi. 

U-2:t2 DATA 
IN"TElFACE ,....!...._--',,---."INI:-IQI.ALE CONNECTOI 

1-2" IUIER FOl '"'''''' ~"'::::::::--1I1+r1--- CONTlOLUI lECB'TACLE 

INSERT A 

NO'" 

JOINT UI.~ ~ 
C<*IIIUNICATION CAlLE 

I'OLE MOUNT 
EQUII'foIENT CAliNET 

1. WOOD I'OLE _ !IOND # 6 AWG SCUD !WE COPPEI WIlE TO ~MI. SUPI'Oi[f USING UmD nPE CLA/roII'. !IOND OTHEI 
IND OF. 6 AWG SOliD _ COI'I'EI WillE TO THE I'OLE GROUND USING A SnlT IOLT CONNECTOL IOND SHIELD OF 
cxwcw. CAIU WI1H AN AI'I'IOYBl GROUNDING 5Y51fM (USING .6 AWG IlltANDED COI'I'ER WlHf IONDED TO THE I'OU 
GlOUND. 'NEATHEaf'ICICIF THE CONNIIClION ONCE THE GlOUMlING smw IS INSTAWD. ENSURE "I'OLE GaoLl<lD" II IN n.N:E. 

METAL I'OU _ IOIom # 6 AWG SOliD IARE COI'I'EI WillE TO ANTENNA 5U1'I'01U USING USlB) nl'E CLAW. IOND onEl 
&4D OF 11 'AWG SOliD _ COI'I'EI WillE TO TH~ I'OLE 01 EXISTlNG SYSTEM GROUND USING A MElHOD »I'IlOVED 
IT THE ENGa<lEEL IOND SHIELD OF COAXIAl. CAlLE WITH AN Al'1'lOYB) GROUNDING I'I'S1EM (USING IN AWG 
S1VHlED COI'I'Bt WllE)!IONDBI TO THE I'OLE IT A MElHOD AmICIVI:D IT THE B-IGiNEEL 'NEATHBI'lOOf THE 
CONNECIlON ONCE THE GROUNDING SYSTEM II INSTAWD. ENSUIlE"S'tITIM GlOLI<ID" IS IN nAa. 

2. YAlOl~MI. SHOWN ... YEII11CAL I'OLAllZAllON I'OSmON fOR ClAM'tCATION. Tl'I'tCAUY IN5TAU. AN~ 
IN HOlIZONTAL I'OLAllZATION I'OSmON. 

3. TO CONSERVE 'I'IKIlCAL SPAaNG ON n. I'OLE POINT-USE 01. SIGNAL POlE! WI1H lEGoAIDS TO THE 
S~LI<IDlNG I1T1UT1E5, INSTALL THE ANTB-IMI. MOUNTING IWDWAIE USING ONE Of THE 1WO 
MElHODS UI1III .ELOW: (ENSURE "!W.T THE MOUNTING METHOD DCa NOT DEGItADE THE ANTENNA'S 
SIGNAL IN"TEGIUTY) 

AjlOTAn n. YEII11CAL SUPI'Oi[f NN. to DEGItIES SUCH "!W.T THE ANTINNA II AT THE SAME 
HBGHT ~ THE HOlIZONTAL SUPI'OU MM.. 

III BJMiNAn THE VEIOICAL SUI'l'OU MIlt AND MOUNT THE ANTENNA TO THE HOlIZONTAL SUI'l'OU MIA. 
C] AN1B4NA, ANTENNA SUI'l'OU AIM, AND SIGN TO MAINTAIN A 40" IB'AllA1l0N I'IlOM N8JTIAI.1I'OWE1 

AND 12·..aM OTHER UTlUT1ES. 

4. INSTAU. AN END CAl' TO lEAl. THE EICI'OSED END Of THE MOUNTING nPE. 

1 

IJ: 
I I 
I I 
LJ 

IN Co\IIINEl" 
(CONllIACT01 TO 
PlOYIDE I'OWB. 

STJiP If NECe5SMY) 
~~--,~ L-__________________ ~~~~~ ____________ ~ 

~-"I 
~ IAS~MOUNT jI! EQUII'MINT CAIIINEl" 
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_1:11 .......... _ ..... ",..111 ............ - ... lS:klRNFlC E 1 ..................... , ••• _ ........ I' PRODUCED 
1._._ .. _ .... 1.1 .. ___ ... .. ...................... ...................... 

":'0::. ":.~.::.!Yf:.~) r:=:' ___ , 1.,1 1.,1 AS ..~.:>~.:.."'r..~J":!::!' ........ __ ...... 
•• _ ... _ .... 1.1 .. ..,..,1:1 ............ _ .... 7.2' •. _ ............ _ElI ........... _ .... ;:;' •• _.._ .. 111 .. _ ............ _ .... 

BORDER A 1.1_ llIIOIJ. .. "- J NI'JoM'" ._ .... .... -........ {., ..................... .. _ ...... .-{., .................... 
7.=::~ ~::. .. =I.ooI~J.:.:.~t:I .. R·I" DECAL ··=.F..;::~~~·::=n. .. O.tlO SPACING FACTOR ._ .... -- ........ , TH·i!I.25· 

...,.....,,- ~~ . 
Ldt.r .~U1R' ..... t. at.rt 111 RII"I: l.tt.r .-· l.Ittar a~c.1n.. .ra t. atart .t nlI"l: Idt.r 

· . . .. · · · · ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... . .. . · . . , · · , · · ... ... ... ... ... ... ... ... ... •.. ... ... •.. ... ... ... ... ... ... ... .. , ... ... . .. . .. . . . · . . · · · · · · . · · · · ... ... ... ... ... ... ... ... ... ... ... ... · ... ... ... ... ... . .. ... . .. . .. 
· , · ... ... ... ... ... ... ... ... ... ... ... ... · · · · , · ..• ... ... ... ... ... •.. ... ... ... ... ..• · · · · · · . · · · · ... ... ... · ... ... ... ... ... ... ... . .. . .. · · · · · · ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... 

-. .......... , ..... _.I.00I .. _ 

Wireless Communications Typical Detail STD. NO. 
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LEGEND 

iII/-III+-
YAGI ANTENNA ~OUBLE) FOR 
REPEATER OPERA ION 

--\III- YAGI ANTENNA (SINGLE) 

~~ OMNI ANTENNA 
'" ~ EXISTING CONTROLLER AND CABINET 
k-X" 

~:; EXISTING MASTER CONTROLLER AND CABINET 

~ SIGNAL INVENTORY NUMBER 
C EXISTING METAL POLE W/MAST ARM 

• EXISTING WOOD POLE 
[Q] NEW METAL POLE 
SP SIGNAL POLE 
C EXISTING METAL POLE 

• NEW OVERSIZED JUNCTION BOX 

• EXISTING OVERSIZED JUNCTION BOX 

------- EXISTING CONDUIT 
-EXI- 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 POLE AND OUT THE MAST ARM; 
FIELD DRILL A 1t.2" 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 314" 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 WlTH 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." 

Wireless Communications - Typical Plan Sheet Notes & Legend 
STD. NO. 
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WIRELESS - STANDARD CONSTRUCTION NOTES 

YAGI VERTICALLY POLARIZED YAGI HORIZONTALLY POLARIZED 
INSTALL 8~R~~<t~NpJ~A~TENNA INSTALLH'bi.PcJN¥f~Y ~~l5NNA 

INSTALL 'l1.:R~r~yN P6tx.L~JENNA INSTAL~~~aN~~ Y~~bNNA 

OMNI VERTICALLY POLARIZED 
INSTALL 3 DB GAI~ O~ fEbTENNA 

VERTICALL PO IZE 

INSTALL ~~8.1L~ ilbmlfElJENNA 

ATTACHMENT NOTES 

~9rs~~~lr irS-1EHsii~~ti 1~W.~ ~~l~~tlf8.Yl' t,'J~r ~U~T~EMm 

tR~~ ~~~~~i ATTA*H M~6· BELO SIG LE '\~~~ ~EN~l~·EIRW ti'C!~5r ~UN~T6~E~'8Yf 

ATTA1~L~TE~~Eto" AJ!'lXtmr'i/l~'l.tt~"rF 
NOTE, ATTACHMENT NOTES FOR THE ANTENNA CAN ALSO BE CHANGED TO REFERENCE OTHER UTILITIES (I.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 SERVICE 1~~'m~~~~2~~1~:'~~8I: 

Wireless Communications - Sample of Wireless Notes 
STD. NO. 
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SAMPLES 

INSTALL TELEPHONE SERVICE 

\ '(Ill» := x: ~ ~:: ~ 
11\1;1\11 

'NSWJ.bll~ ~cmrl ANTENNA 

~~~"tJ~ 
IN~1iIUU.¥B~tGI ANTENNA IN~l\il1P" ~JIullbGI ANTENNA 

''W~~~'~'~~D'WJ8l: 
li'cfvirSl~N~Il' t;H~~~&E=~~ 

~ .-~ ~~ .J» ~ ,,-x .. .-~ 

~ 
,,-x .. 

" " 

'N'\\~!6i.1'lll~JtJYI~NNA 'N'W.li&'R~ W/1"W' ANTENNA 

Alf~~tNW.F~ t;H~ J.'IiITN~~;mr 

Wireless Communications - Sample Intersection with Wireless Notes 
STD. NO. 
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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. 

OMNI ANTENNAS CAN COMMUNICATE WITH BOTH OMNI ANTENNAS AND YAGI ANTENNAS. 
HOWEVER IF COMMUNICATIONS IS DESIRED BETWEEN AN OMNI ANTENNA AND A YAGI 
ANTENNA; THEN THE YAGI ANTENNA MUST BE INSTALLED IN THE VERTICALLY POLARIZED 
POSITION. 

YAGI ANTENNAS INSTALLED IN THE VERTICALLY POLARIZED POSITION CAN ONLY COMMUNICATE 
WITH OTHER YAGI ANTENNAS THAT ARE ALSO VERTICALLY POLARIZED. 

YAGI ANTENNAS INSTALLED IN THE HORIZONTALLY POLARIZED POSITION CAN ONLY COMMUNICATE 
WITH OTHER YAGI ANTENNAS THAT ARE ALSO HORIZONTALLY POLARIZED. 

WHEN DEALING WITH A DUAL ANTENNA DESIGN (REPEATING OPERATIONl THE ANTENNAS 
CAN BOTH BE INSTALLED HORIZONTALLY POLARIZED OR VERTICALLY POLARIZED. ADDITIONALLY A 
ONE ANTENNA CAN BE INSTALLED HORIZONTALLY POLARIZED AND THE SECOND ANTENNA C N 
BE INSTALLED VERTICALLY POLARIZED. 

Wireless Communications - Antenna Design Notes 
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~ 
.... ~~E~~W8~BLE) FOR 

.. YAGI ANTENNA (SINGLf) 
tif OMNI ANTENNA 
........ EXl5nNG CONTmUER AND CABINET :M: EXISTING MASTER CONTmLlER AND CABINET 
~ SIGNAL INVENTORY NUMBER 

---=:::g EXISTING METAL POLE WlMAST ARM 
• EXISTING WOOD POLE 
Il:iI NEW METAL POLE 
sp SIGNAL POLE 
C EXISTING METAL POLE 
• NEW OVERSIZED JUNCTION BOX 
• EXISTING OVERSIZED JUNCTlON BOX 

............ EXISTING CONDUIT 
-EXI- EXISTING COMMUNICATIONS CABLE 

NOTES FOR WIRELESS COMMUNICATIONS: 
1. INSTALL COAXIAL CABLE: 

NEW NC 133 

A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A r 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 our THE MAST AIM; 
FIELD DRIll. A \'.2" HOLE UP THROUGH THE BOTTOM OF MAST AIM 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 3'4" STAINLESS STEEL STRAPS EVERY 12". 

2. IF AN EXISTlNG 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 CLEAllANCE FROM ALl UnLmES 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." 

NEW He 133 

Wireless Communications - Sample Plan - Wireless Communications Plan (Stand Alone) 
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NORTH CAROLINA lDEPARTMENT OF TRANSPORTATION 8-12 

STD. NO. 

6.5 
SHEET 1 OF 5 



~ 
.. ~~1W"S~~BLEI FOR 

.. YAGIAHTEN~ (SINGL"E) 
ttf OMNI ANliNNA 

~ :~~~ ~~~~~EI' CABINET 
~ S\GI'W. INYEMOIlY NUMBER 
~ EXISTING METAL POLE W'MAST ANA 

• ElIIS'nNG WOOD POL!; 
D NEW MEr ..... POL'E 
SP SIGNAl. POLE 
C ElCIS11NG METAL POLE 
• NEW OVERSIZED JUNCTION BOX 
• EXISTING O\'ERSIZED JUNCnON BOX 

••••••• EXISTING CONDUIT 
_ EII- EXISTING COMMUNlCA1IONS CABLE 

EXIS1'IIIG FIBER OPTIC CJBL£ 

~~Iler ~ 

~ )' J-"'-----"l-

A ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALL A. 2- RISER WJTH 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 '112" HOLE UP THROUGH THE BOTTOM OF MAST ARM FOR INSTAIlAnON OF THE COAXIAL CABLE TO THE ANTENNA. 
C. ON METAL STRAIN POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OLn THE WEATHERHEAD 

AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. 
D. BETWEEN THE POINT OF EXIT1NG THE RISER, METAL POLE OR MAST AIM AND THE ANTENNA, SECURE THE COAXIAL CABLE 

TO THE STRUCTURE USING 3'4" 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. INSTAU. 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. ununEs PER THE NATIONAL ELECTlICAL SAFETY CODE. 

S. 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 

6. REFERENCE -wiRELESS RADIO ANTENNA TYPICAL DETAlLS.-

JI C§5-000Y 

I SP .. ..... 

Wireless Communications - Sample Plans- Fiber (Local Intersection) to Wireless Intersection 
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NOTE PART NUMBER 

\ 
2070 CONTROllER 

LCCAI. 

, " 

.-_7:===--:-:==-:-..:':..:NC:,OM. CABLE PART" CB-14 
INTERSECTlON LOCATION 

SR 2215 (BUFFALOE RD) AT 
1-540 (NORTHERN WAKE. EXPj WB RAMPS 

SIG. INY. # 05-0002 

..... 
Unuoed fibeA 100ft ... il..:l en! stcnd in opiao tray. 

UnUNd 1IufI., T ...... 111ft o .. ilad and "",nod in IIIli.,. tray. 

~" 

25 PIN DATA I'OIU---i~~~ 

X _ I'\IIION SPUC~ 

--,.. !WE IUFIBI TUIE 

ro 

"""Ho-, 
• 

I 

5ftJCE "TRAY 

INTERSEcnON LOCATION 
SR 2215 (BUFFALOE RDJ AT 

FORESTVlu.E ROAD 
SIG. INY. # 05-0003 

-TO 05-0003 -------;;.) ~ 

.ATOI !'ANa. WITH _ II" CONNECrORS 

{II BLUE 

IlII OIIANGE 

131 GREIN 

"''''''''' 151 SLATE 

"'~~ 

2070 CONaOLLER 

WIRELESS COMMUNICATIONS PLAN 

Wireless Communications - Sample Plans - Fiber Splicing (Locallntersction) to Wireless Intersection FS~T~D.~N~O~. ~ 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 6.5 
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Laml 
Controller 

~.J ~.}-,,, 

NOTES FOR WIRELESS COMMUNICATIONS: 

1. INSTALL COAXIAL CABLE: 

EXIS1'IIIG FI8E.R rrTlC CABLE 

~ 

~_O,l-----

A. ON WOOD POLES, REQUIRING A NEW RIGID GALVANIZED STEEL RISER, INSTALl A 2" RISER WJTH WEATHERHEAD 
AND ROUTE THE COAXIAL CABLE TO THE ANTENNA. 

B. ON METAL POLES WJTH MASr AJIMS, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MASr AIM; 
FIELD DRILL A li2" HOLE UP THROUGH THE BOTTOM OF MASr AIM FOR INSTALLATION OF THE COAXIAL CABLE TO THE ANTENNA. 

C. ON METAL STlAIN 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 EXIT1NG THE RISER, METAL POLE OR MASr AIM AND THE ANTENNA, SECURE THE COAXIAL CABLE 
TO THE STRUcnJRE USING 3'4" STAINLESS STEEL STlW'S EVERY 12", 

2. IF AN EXIsnNG 2" SPARE RIGID GALVANIZED STEEL RISER IS AVAILABLE, INSTALL THE COAXIAL CABLE IN THE SPARE RISER. 

3. INSTALl WIRELESS ANTENNA ON POLE WITH IF WARNING SIGN. 

(NOTE: IF WARNING SIGN NOT REQUIRED WHEN ANTENNA IS INSTALLED ON AN NCDOT-OWNED POLE.) 

4. MAINTAIN PROPER CLEARANCE FROM ALL ummES PER THE NATIONAL ELECTl.ICAL SAFETY CODE. 

5. INSTALL WIRELESS SERIAL RADIO MODEM WJTH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET. 
(NOTE: IF ANTENNA DISCONNECT SWITCH AND DECAL ARE NOT REQUIRED WHEN THE ANTENNA. IS INSTAllED ON AN NCDOT-OWHED 

6. REFERENCE "WIRELESS RADIO ANTENNA TYPICAL DETAILS." 

~ 

~!II~ 
I 

PLANS 

Wireless Communications - Sample Plans - Fiber (Local Intersection) to Wireless Intersection 
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NOTE PART NUMBER 

2070 CONTROWR 
MAS1BI 

, "-- z 

INTERSECTlON LOCATION 
SR 2215 (BUFFALOE RD) AT 

FORESTVIW ROAD 
SIG. INY. '# 05-0003 

ION LOCATION 
UFFALOE RDJ AT 

INTERSECT 
SR 2215 (II 

1-0540 (NORTHERN 
SIG.INY 

• 

-~\.-.-,~ rtw -TO ....... ,--------?>, ~ 
WAKE EXP) WI RAMPS DATA PORT 25 PIN 

. # 05-0002 --,­ ..... ~ ~ 

Unu .... fibtorsl.ftCOlW and 110 .... in .pli .. trvy. ~ II! ~ 1:1 

Un.....! IluffwTubu WI coil..! en! stand ...... icoo 1nIy. ,gg 

-, 
X ~ rUIION IPUC!! 

,.p; 
~.~_ru. ~. 

'" ~". I 

-~ 
SPUCE TlAY 

PATCH PANa. WITH _ 51 CONNECTOItS 

PI IUJE 

~O_ 

(3) GREEN 

f4IIROWN 
~~. 

~ ""~ 

2070 CONlllOLLER 

Wireless Communications - Sample Plans - Fiber Splicing (Master Intersction) to Wireless Intersection 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 
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DMS Site Selection and Design Process 

• Obtain recommended locations from Congestion Management Section 

• Identify points of interest: 

I> Alternate route(s) 

I> Venues (Stadiums, Motor Speedways, Sports IConcert Arenas) 

• Set up a field investigation event with the following people: 

t> Division Incident Management Engineer 

I> Regional ITS Engineer 

t> Regional Traffic Engineer 

I> Signing Project Design Engineer 

• Select a location that meets the following criteria: 

I> Select location that is 2--4 miles in advance of the point of interest 

I> Insure that display has at least 1200' of unobstructed sight distance 

t> Avoid placement in curves 

t> Select location where shoulder is widest to avoid future lone closure 

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

t> Consider phone and power service availability 

I> For 1-2 lanes (each direction) consider pedestal type assembly 

I> For 3 or more lanes (each direction) consider full span assembly 

t> Ensure all parties agree on the selected location 

• Confirm the location by sending emails to all parties involved 

t> Reference the location from the nearest mile marker 

t> If no mile marker existsl use bridge or intersection as reference 

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

• Develop Project Special Provisions 

I> Determine if a particular brand is to be specified 

• Ensure integration section and pay item is included 

• Ensure that a bench test unit is not required 

• Determine if training is required 

• Determine if UPS, Modem, and Modem Reset devices are needed 

I> Determine if desktop Ilaptop computers are needed 

I> Determine if software upgrade is required 

I> Determine if Fiber Optic Communication is to be used 

• Determine if dial-up backup system is not required 

• Ensure that dial up modems and related devices are not required 

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

• If assembling the package for submission to Design Servicesl obtain 
plans from Traffic Control and Roadway and confirm quantities 

• Ensure DMS 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 
STD. NO. 
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I. Cabinets III. Raads and Structures 

A. Note cabinet location 

B. Note signal inventory number 
(usually marked on cabinet) 
Example: 01-0-459 

C. Note cabinet type 
(base mounVpole mount) 

D. Check inside cabinet for space conduit 
(signallechnician must be present before doing this) 

A. Record all rood names and 
state rood (SR) numbers if applicable 

B. Note any bridges (grade separations) 

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

II. Poles IV. Railroads 

7-04 I 

A. Note pole type 
(wood,metal,metal with mast arm) 

B. Note pole number 
(if applicable) 
Use RSpR for signal pole 

C. Determine NCDOT attachment height 

D. Note any clearance problems or 
adjustments required in order to 
assume the desired attachment height 

E. See section 1.0 for NESC clearance requirements 

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 

I. Determine vertical clearance over road as needed. 
Use the loser range finder. 
Measure from the roadway to the lowest 
point on the span. 

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

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

1. 

2. 

3. 

4. 

Crossing number (if available) 
usually found on cross arm mechanism 
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. 

Utility Make Ready - Field Investigation Checklist 
INTELLIGENT TRANSPORTATION SYSTEMS SECTION 
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Case 1 Case 2 
A. A. 

Pole r If proposed NCDOT communications cable Pole Ir If proposed NCDOT communications cable 
attachment height is -40'" below power attachment height is 40" below power 

Power Typicgl Adjustment Notes Power 
Iypil;;;gl AdiLlltml:llt ~gtl:l 

no adjustment required 
CATV lower to 52" below power 

there is adequate clearance 

52" B. 40" B. 

f 
If proposed NCDOT communications cable I, If proposed NCDOT communications cable 

attachment height is 12" below CATV attachment height is 12" below CATV 

- - - - ------
CATV 'l TypiCal Adjustment Notes 

TypiCal Adjustment Notes 

CATV CATV raise to 40" below power - - - - 24" - - - --

no adjustment note required 
12" -/ 0' 

Phone 2 Phone 2 there is adequate clearance 
phone 2 lower to 24" below CATV 

12" phone 1 lower to 12" below phone 2 12" 
Phone 1 Phone 1 

Tvpicgl Utility Tree Typicgl Utility Tree 

=~ 
19' 25' -04" Power 

=~ 
19' 25' -04" Power 

"-
CATV OJ 

"-
CATV 0 21 ' -00" cO 22' -00" " 

20' -00" Phone 2 OJ 20' -00" Phone 2 " OJ 

19' -00" Phone 1 C'J 19' -00" Phone 1 C'J 

Grade Grade 

Utility Make Ready - Common Adjustment Notes 
STD. NO. 
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Case 3 Case 4 
A. 

Pole r If proposed NCDOT communications cable Pole .-- If proposed NCDOT communications cable 
attachment height is 40" below power attachment height is 

40" below power 

Power Power 0' Typical Adjustment Notes 12" below CATV 

All utilities to lower 12" 
Required adjustments would put lowest 

0' utility (phone 1) below 18' above grade 

40" 
CATV lower to 52" below power 

40" Therefore the existing pole must be replaced 
Phone 2 lower to 64" below power with a taller pole 
Phone 1 lower to 76" below power 

CATV 
0' 

CATV j 
CATV lower to 52" below power Typi!;gl Adi!.!ltmant ~Qtal 

12" Phone 2 lower to 12 8 below CATV 12" 
Phone 2 Phone 1 lower to 12" below Phone 2 Phone 2 Genergl 

12" 
Change out pole 

12" ~ B. 
Phone 1 - If proposed NCDOT communications coble Phone 1 Specific 

attachment height is 12" below CATV Replace existing power pole (pole #) with 
class 2 - 55' wood pole 

TX9icai Adjustmlnt ~otls 

Phone 1 and Phone 2 lower 1r 

0' TXgical Utilitx Tree 

Phone 2 lower to 24" below CATV 

=iV 
Phone 1 lower to 12" below Phone 2 

=~ 
20' 18' 23' -04" Power 

- ~ 

CATV 0 
,- 20' -00" '" TXDical Utilitx Tral 19' -00" Phone 2 OJ -

25' -04" Power 18' -00" Phone 1 OJ -
22' -00" CATV 0 

'" 
21 ' -00" Phone 2 OJ -
20' -00" Phone 1 OJ -

Grade Grade 

Utility Make Ready - Common Adiustment Notes 
STD. NO. 
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Standard Design Elements 
Feature Description Lavel Color Line Wt. Line Style 

Existing Roads EOP 58150 4 4 0 
Existing Roads Match line 58151 3 4 0 
Proposed Aerial Guy 58152 6 1 0 
Existing Bridge 58153 6 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 
Feature Description Level Color Line Wt. Line Style Font 30:1 40:1 50,1 60,,' 70,1 80:1 90,1 100:1 

Exl"'I" Rood Tex' 58200 3 4 0 11 8 10 12 14 16 18 20 22 
Exl"'I,. Rood Mo"h U", Text 58201 13 4 11 8 10 12 14 16 18 20 22 
Exl"I" Sidewalk Text 58202 19 1 0 11 4 5 7 9 11 13 15 17 
Pmpo,ed 510,k Spa' Text 58203 3 1 0 11 4 5 7 9 11 13 15 17 
P,opo,ed Text 58204 3 1 0 11 6 8 10 12 14 16 18 20 
P,opo"d U,lIlty. i 58205 3 1 0 11 8 10 12 14 16 18 20 22 

Exl,'I" ROII'OO~ 58206 7 1 0 11 8 10 12 14 16 18 20 22 
Exl,'IOO RI,h'of' 'Text 58207 5 1 0 11 8 10 12 14 16 18 20 22 
Exl,'I,. Pole Text 58208 3 1 0 11 4 5 7 9 11 13 15 17 
Pmpo,ed Ge,e,ol No'e Text 58209 3 1 0 11 8 10 12 14 16 18 20 22 

Custom Li~e~,~ZI~s , Level Colo, I Une Wf. Une Style Fonf 30,1 40,1 50,1 60~cal;0" 80,1 90,1 100,1 
Ae,;al Flbe, Opt;, Coble 58000 3 0 51. Cam Cob F9 70 80 90 100 120 140 160 180 

I~ 
Twl"ed Pol, Coble 58001 4 0 51g Cam Cob Twl p, Exl 70 80 90 100 120 140 160 180 

Exl,'I'g , Coble 58002 1 0 51g Cam Cob Exl 70 80 90 100 120 140 160 180 
Remove Exl,'I,. I Cable 58003 2 0 51. Com Cab Rmv 70 80 90 100 120 140 160 180 
Pmpo,ed Co,d,I' 58004 0 0 51. Com Cab Nw Ca,d 70 80 90 100 120 140 160 180 
Exl,fl" Ca,d,I' 58005 6 0 51._ Com Cab Exl Co,d 70 80 90 100 120 140 160 180 
P,opo,ed [I I D,;lIed ~,d'I' 58006 1 0 51. Com Cob D, D,; 70 80 90 100 120 140 160 180 
P,opo"d Ja,k a,d 80" Co,d,I' 58007 120 0 51g Com Cab Ja, 80' 70 80 90 100 120 140 160 180 
Exl"I'g Rallmad T .. ,k 58008 7 2 (0) ",map RR Go, 5,d 70 80 90 100 120 140 160 180 
Exl"I,. Rallmad T .. ,k (TItle 5hee') 58009 0 1 (0) 51, Geo RR 1 1.5 2 2 2.5 2.5 3 3 
Exl"I" Rall'oad Ga'e 58010 3 1 (0) 51. Geo RR Go' 1.5 2 2 2.5 2.5 3 3 

II 
Exl"'ln. RolI'ood ( I 58011 3 1 (0) 51. Geo RR Can 1 1.5 2 2 2.5 2.5 3 3 
Exl"lng RolI,ood Ugh" 58012 3 1 (0) 51g Geo RR U, 1 1.5 2 2 2.5 2.5 3 3 
Exl,t;ng RIgh' of Way 58013 5 1 (0) ",map ROW Exl 30 40 50 60 70 80 90 100 
Exl,'ln. G,a,d Roll 58014 6 4 (D) Rd, GR Pmp 30 40 50 60 70 80 90 100 
Exl,'ln. Fe",e Une 58015 0 1 . (0) ",map Fen 30 4!C 50 60 70 80 90 100 
Exl,t;n. Hed.e Row 58016 153 1 (0) ",map Hd. 30 40 50 60 70 80 90 100 
Exl,'I,. Wood, 58017 153 1 (0) ",mop Wd, 30 40 50 60 70 80 90 100 
Exl,'lng 5'"om, and Rlv"" 58018 99 1 2-5-2 1 1 1 1 1 1 1 1 

Standard Sheet Layout - TMS Standard CADD Symbology 
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STATE OlF NORTH CAROLINA 
DIVISION OlF HIGHWAYS ~ -EXI-

:~.~:: 

LEGEND 

1 _ II1II. <I'IIC CCMIoI.NOOIQI6 CABLE 

_~I:AIIOMICAII.E --

VICINITY MAP 

DURHAM COUNTY 

LOCA.110N: Ne 54 FROM SR 1999 (DAVIS DRIVE) 
TO SR 1959 (MIAMI BOULliVARD) 

TYPE OF WORK: UTlLl1Y MAKE l/llADY 

.~ 
c 

- DO· 
D • 0 • !:l 
[] 

--tfilDlECllDl4!LDllIIBlCQIflIIR _ DICI1~ ICII 

-~g POUl llVYlW7DRY 
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Utility Milke Ready Plans 
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'""''''REF''''''''''' 'tffTHO 

Notes 11 Number UMR plan sheets in the PROJECT REFERENCE NO. SHEET NO. 

upper title block _______ B,2iD~ _______ __ UIU 

Utility Make Ready plans are 
Typical Upper Title Block not sealed by a professional engineer 

do not include seal in lower block 

Typical Lower Title Block 
PNpBnd ....... QDi.- qf: SEAL 

~ 
Utility Make Ready Plans 

lz A 
":\ I D!V!S!DUl DURHAI_CDU!IY DURHAI ~ 4(.,.:': .. ,,' ~'t" PLAt!.. ~'!I~: __ _ JANUARY _ 2QQ~ __ J R~\O~WED BY: I. N. AVERY 

IZ2 N.MdJua»IISt.,~NC Z764J PREPARED BY: J. HOOKER I REVIEWED BY: 

1t3 
SCALE REVISIONS INIT . DATE 

0 - --------------------- ---------- ------ - - - --

" ~/ ------------------------------- ------ - - - -- SIGNATURE DATE 

------ ------------------------------- ------ - - - -- CADD Fi lename: ---------------

_____________________ sz 
-~ .. -.. ,", 

_$- ,~"''''' "'"'''''''' --" 
~~ 

~"" .. '"[1. '" 
,~ ,I 

"""" 

Standard Sheet Layout - Title Blocks UMR STD. NO. 
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Ii 11 \1 /;'<k~~d II 1 -c I / .--+~---
~ 1° ~. 
II I'~ I /0 
II 19.\ ~C!J 

~e5) I ,\",,~~~~~~~~~~~~~~~~~~~~~~ If 
~5-<l92:V 0 f 

~~~1 ; (E~~:':';:'~=-.;:==-.~~ cc ('",.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.'.'.0-'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.' ~ 

II I ili II 

II I II 

No Utility Make Ready Work Required This Sheet 
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