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" Refer to “Roadway Standard Drawings
NCDOT” dated July 2006 and
“Standard Specifications for Roads
L ) and Structures” dated July 2006.
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Sheet # Reference # Location/Description ' DIVISION OF HIGHWAYS
Sigl s Title Shee | INTELLIGENT TRANSPORTATION AND SIGNALS UNIT TRAFFIC ENGINEERING AND SAFETY SYSTEMS
Sig. 2-3 12-1757 NC 150 at NC 16 Northbound Ramp
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PHASING DIAGRAM DETECTION LEGEND

2

TABLE OF OPERATION k
PHASE ¥
SioNaL (2181 |F K
FACE +1+/81|A o
516 g |
21 NGlGIR|Y //
22 GlGIR]|Y ////
61,62 |R|GIR|Y
81, 82 RIRIGIR

SIGNAL FACE I.D.

@ Denotes L.E.D.
®

@ & 9D

S 42k

-9 DETECTED MOVEMENT

< UNDETECTED MOVEMENT (OVERLAP)

- — — UNSIGNALIZED MOVEMENT
< — ——3> PEDESTRIAN MOVEMENT

2070L TIMING CHART
PHASE
FEATURE 2 6 8

Min Green 1* 14 14 1
Extension 1 * 6.0 2.0 6.0 2.0
Max Green 1* 90 20 90 30
Yellow Clearance 5.3 3.0 5.0 4.6
Red Clearance 1.0 2.7 1.0 1.0
Walk 1* - - - -
Don‘t Walk 1 - - - -
Seconds Per Actuation * 2.5 - 2.5 -
Max Variable Initial * 46 - 46 -
Time Before Reduction * 15 - 15 -
Time To Reduce * 30 - 30 -
Minimum Gap 3.4 | - 3.4 -
Recall Mode MIN RECALL - MIN RECALL -
Vehicle Call Memory YELLOW - YELLOW -
Dual Entry - - - -
Simultaneous Gap ON ON ON ON

* These values may be field adjusted. Do not adjust Min Green and Extension times for
phases 2 and 6 lower than what is shown. Min Green for all other phases should not

be lower than 4 seconds.
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81, 82
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MetalPole #* 1
Std. Case * S30L1
Sta. 16+43.00+/~- -Y14-
15m Right
NG 16 Exit Ramp E__‘____“
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T v _ 6B
“““““““““““““ ,”: Grade
45 MPH Design gpeed - 1%
MetalPole # 4
Std. Case #* S30L1
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“ 2070L LOOP & DETECTOR INSTALLATION
| INDUCTIVE LOOPS DETECTOR PROGRAMMING
‘ "
| DISTANCE | & o|Z g § o
| SIZE FROM | 2 Z| 5| w |~ |STRETCH| DELAY | S
| LoOP M | U o = PHASE o é ZIE| e | e |z
l M | = “13 = z
2A/S3 |1.8x1.8] 6 130 {Y} 2 [Y|Y|-|Y| - - 1Y
5 1YLY|-1-]| - 15 1Y
5A |1.8x18|2-4-2 Y
X 5 > IY[YIY[- - | 3 [v
‘ 6A/S4 |1.8x1.8] 6 130 (YL o |Y[Y|-|Y] - - 1Y
| 8A |1.8x12|2-4-21 O Y} 8 |Y|Y|-|-| - - 1Y
{ 8B |1.8x1212-4-2| O (Y] 8 |Y|Y|-|-| - 10 Y
|
4?;%; NC 16
7
//
//
MetalPole #* 2
Std. Case * S30L1
_/ Sta. 16+43.00+/- -Y14-
- 16m Left
/ MetalPole * 3 A
! ~
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19m Left
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Sta. 16+66.00+/- -Y14-

PROJECT REFERENCE NO.
R-2206BA & CA

SHEET NO.

5ig.2

3 Phase
Fully Actuated
(NC 150 / NC 16 CLS)

NOTES

1. Refer to “Roadway St+andard
Drawings NCDOT” dated July
2006 and “Standard
Specifications for Roads and

- Structures” dated July 2006.

2. Do not program signal for late
night flashing operation
unless otherwise directed by
the Engineer.

3. Phase 5 may be |agged.

4. Set all detector units to
presence mode.

5. Locate new cabinet so as not
To obstruct sight distance of
vehicles turning right on red.

6. Maximum t+imes shown in timing
chart are for free—run
operation only. Coordinated
signal system timing values
supersede these values.

7. Closed loop system data:
Control ler Asset # 1757.

LEGEND
PROPOSED EXISTING
O— Traffic Signal Head o
O Modified Signal Head N/A
— Sign —
%) Pedestrian Signal Head %
With Push Button & Sign
o— Signal Pole with Guy o—)
<, Signal Pole with Sidewalk Guy
(G Inductive Loop Detector C-Z72D
> Control ler & Cabinet T2
O Junction Box L
——e— e 50mm Underground Conduit —-—-—- -
N/A Right of Way with Marker ——m——
—> Directional Arrow —>
- Pavement Marking Arrow -
(@) Metal Strain Pole O
W “YIELD" Sign (R1-2) @
No Left Turn Sign (R3-2) ®
© No Right Turn Sign (R3-1) ©
NC 150 SEAL

RRULLLLTTP

at \\\\){te\ AR 0(/1,///
NG 16 Northbound Ramps S Bl 2
- Q o QQ“ % ¢ -
>=7 L it
ztg SEAL %3 =
T 24393 § =
L3

Division 12 Lincoln County near Chronicle] = .}

AL &
- . 7 '.' s
PLAN DATE: April 2008 REVIEWED BY: T. Th igpen 240 '-.,f?fﬁlﬁgff:a' N

PREPARED B:  C. E. Pierce | REVIEWED BY: XIS
/
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EIGNATURE DATE
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| | | PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2010ECL-NC CONFLICT MONITOR | NOTES R-22006BA&CA| sig. 3
PROGRAMMING DETAIL ) ]
. witches 7 1. To prevent “flash-conflict” problems, insert red flash
(remove jumpers and set hes as s ) program blocks for all unused vehicle load switches in
ON  OFF the output file. The installer shall verify that signal
WD ENABLE% heads flash in accordance with the Signal Plans. - -
SWe ON > | 2. Ensure that Red Enable is active at all times during SIGNAL HEAD HOOK-UP CHART
T RF 3010 normal operation. To prevent Red Failures on unused LOAD |
ﬁg 1%‘“2’&% ¥ monitor channels. tie unused red monitor inputs 1.3,4, swiTcH No.| S1 | S2 |S2P| S3 | S4 |S4P| S5 | S6 | S6P| S7 | S8 | S8P
REMOVE DIODE JUMPERS 2-5 and 2-6. | Gy eNABLE O 7+9,10411,12,13,14,15 & 16 to load switch AC+ per the 1 - - ;
__SF#1 POLARITY & cabinet manufacturer’s instructions. PHASE 1 2 {pepl 31 4 |lrepl B | € |lPeml 7 | 8 |PED
o A LEDguard ? ‘
% 2NN B0 25K . RF SSM 3. Program phases 2 and 6, on the controller unit, for H?A%N?qlb. NU |21,22] NU | NU | NU | Nu | 21 {s1,62] NU | NU |81,82] NU
B i Jr o¢ J0r J0¢ J000 0k Jc 00 e Jic JK I g T Ton SOPACTT™ Start Up In Green.
«? 2 2 9 & -2 o o L FYA 3-10 = RED 128 * | 134 | 187
- - -t b P Pt o o N W [{e] <t 1) L.
0P A® u® u® ud u® «® u® 4d L 4® do do L & —FYA 5-11 | 4. Enable Simultaneous Gap—Out, on the controller unit, for
| % g% ?% 9% Q% 3% 9‘% ﬂ% 3% = o*% oo% rx% w% tn% v% VELLUW DISABLE oo YA Tz all phases. YELLOW 129 135 128
O 3§ %8 58 60 2 b d 68 68 68 8 H® Hd vd 8 090010 5. p h 2 and 6 +h trol | r s
<2 n® o : A o , . . , e =N . FProgram pnases < dn s ON e conTroiier unitTts TOor GREEN 130 136 129
§ ‘a,% &,% (:,% ?% ?é %% ?% ?‘%7 %% ".-‘% ‘P%'T ‘P% ‘9% owoozo O Variable Initial and Gap Reduction.
& 9%3%"‘*’%9%&%9%%9%9%:%9%% ,\ém% 0120040 o & 6. The cabinet and controller are part of the NC 150 / NC 16 ARROW
G N0 N8 N6 N0 5é 5 b® b bé Hd b Hé v b o & e icyenrotier dre b » »
i dddsddaddagdat w o e -
O L8 50 20 =0 20 58 o8 58 5O b 6 @ ob o8 & 0140060 2 )
igaddgdddddiddt o = = =
=7 J=7 J=7 W=T W=7 J=7 W WX JN WX WX TN WX WN BN FFCTT ¥ X | _
|| a8l nasaas o NU = Not Used
8 50 78 c8 58 @ cf o oF ©F OF oF oF % @ - % Denotes install load resistor. See load resistor
Ol COMPONENT SIDE é » installation detail this sheet.
REMOVE JUMPERS AS SHOWN D EQUIPMENT INFORMATION
16
NOTES:
1. Card is provided with all diode jumpers in place. Removal @ - DENOTES POSITION CONTROLLER...++cesss0s...CONTRACTOR SUPPLIED 2070L
of any jumper allows its channels fo run concurrently. | OF SWITCH CABINET.................CONTRACTOR SUPPLIED 332
_ ) SOFTWARE.....vecvee.....ECONOLITE OASIS
2. Make sure jumpers SEL2-SELS are present on the monitor board. CABINET MOUNT...........BASE
OUTPUT FILE POSITIONS...12
LOAD SWITCHES USED......S2+,55.56,S58
PHASES USED......c.cc...2+5+6,8
OVERLAPS..¢.ceceeasases.NONE
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 5 B 7 8 9 10 1 12 13 14 INPUT FILE CONNECTION & PROGRAMMING CHART
S ¢2/3YS s ] s ) S S S S S ) S FS
L L L L L L L L L L L L _ INPUT FULL
U 0 0 o g g 3] o] o 0 3] 0 0 | LOOP INPUT |PIN , DETECTOR | NEMA STRETCH|DELAY
U o TR N I - E E E E E E E E E E E [ o1 | : - - .
I L8 ot | B M M M M M M M M M M| ST 2A/S3_| TB2-56 | 12U | 39 1 2 27sYs | Y | Y
I USED| T T T T M 7 7 7 7 7 T bC TB3-5,6 J2u 40 2 6 5 Y Y 15
Y Y Y Y Y Y Y Y Y Y Y \ 1 :
1S0LATOR oA T83-7,8 | J2L | 44 6 16 2 Y | Y | ¥ 3
s 5 lgessys| s 8 S S s S S s s S 6A/S4 | TB3-9,18 | J3u (64| 26 | 36 | 6/8YS| Y | Y
re Y| O 5 |9 b 6 # 5 5 5 5 5 5 5 L 84 | 185-918 | J6U | 42 4 8 8 Y [ ¥
o T 5A BA/S4 T T 8A T T T T T T T T 8B TB5-11,12 | JeL [ 46 8 18 8 Y Y 19
J '% 32 NOT 'Fg! bFTt g8 '1:11 g '% % g % ﬁ 5 1 . ' THIS ELECTRICAL DETAIL IS FOR
L g usep!| F e e e e e e e P 4 Add jumpers from TB3-5 to TB3-7, and from TB3-6 to TB3-8. THE SIGNAL DESIGN: 12-1757
y | 5A Y v | 8B Y Y Y Y Y Y Y Y DESIGNED: April 2008
INPUT FILE POSITION LEGEND: J2L
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE SEALED: 084/15/08
ST = STOP TIME FILE J REVISED: N/A
SLOT 2
LOWER
LOAD RESISTOR
INSTALLATION DETAIL
HASE 5 RED F
ACCEPTABLE VALUES 'F;ERM[I-:NAL (131 IELD
IVALUE (ohms) | WATTAGE
1.5K - 1.9K 25W (min)
128K - 3.0K |10W (min)
AC- New Installation
NOTE: The purpose of this resistor is to ELECTRICAL AND PROGRAMMING SEAL
ioad the channel red monitor input LRI NC 1 .
in order for the Signal Sequence , 50 \\\\2 CARp -,
Monitor to use the full signal 3 _t §Q~,.-;;€'€§'s}°5;~... /;,,
sequence monitoring capability on RS %2
channels that do not use the red NC 16 Northbound Ramps Sf oy
display in the field. Division 12 Lincoln County near Chronicle 'é@". 022013 :’.%2:
PLAN DATE:  April 2008 REVIEWED BY: 7. (/o (. ",,,%’%..“ffcm?;ﬁ»f:.{z@f
/ PREPARED BY: (. Strickland  |REvIEWED BY: 7 "”oﬁ, ‘\:?“\‘\
0 yups® REVISIONS INIT. | DATE e
750 N. Greenfield Puwky, Gamer, NC 21529 | peciob N Dvauny -—’——}-——‘86%
. » NG 27529 R b e [ENATURE DATE
— __ e - U N S —— N S SIG. INVENTORY NO.  12-1757
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Drawings NCDOT” dated July
2006 and “Standard

@ @ PROJECT REFERENCE NO. SHEET NO.
O ! R-2206BA & CA sig. 4
! i
PHASING DIAGRAN TABLE OF OPERATION S 2070L_LOOP & DETECTOR INSTALLATION
W‘;M‘ ; “ ‘\ INDUCTIVE LOOPS DETECTOR PROGRAMMING
sioNaL |2 1 @ F o | DISTANCE | 2 ol z 3 8 o 3 Phase
1121 1L P ‘ o SIZE FROM | © z| 2| 2|~ |smeren| paay | S Fully Actuated
FACE |+ 1 % A o ‘ = 1oop M| R L sromar = |TSEIZIEIZIE] e | e | =
SHEE | | . w12l |3|5|5|E | (NC 150 / NC 16 CLS)
| ‘ 2
p ! I | - - -
21,22 |R|G|R|Y : ; ‘ | ia lLexiglo-a-2| +5 |y LdY1Y 15 Y
41, 42 |RIRJG|R Cal l‘ ‘ 6 |Y[Y|Y|-] - 3 1Y
o1 IO GIR|Y - 2A/S1 |1.8x1.8] 6 | 130 |Y] 2 |Y|Y|-|Y| - - Y
> R | ,‘ ‘ " \l 40 |1.8x12]|2-4-2] O Y] 4 |Y|Y|-|-| - - Y NOTES
o BRI ‘ | 4B |1.8x12]2-4-2| O Y] 4 |Y|Y|-]|-| - | 10 ]Y ,
~ i : | _\ | 6A/S2 H.8xL.8] 6 130 1Yl 6 IYIYI=1YT - 1y 1. Refer to "Roadway Standard
= |
_

!
\
\
l
\
\
Iy z
\ ‘ N ‘}\' i S | Structures” dated July 2006.
| ——J\J/ 2 |
\
\
i
l
\
\

SIGNAL FACE I.D. & Specifications for Roads and
o
(:3 Denotes L.E.D. @ “TF\ 2. Do not program signal for late
® ¥ night flashing operation
) I unless otherwise directed by
| the Engi
PHASING DIAGRAM DETECTION LEGEND (R (B I ngineer.
—_— U‘ 3. Phase 1 may be |agged.
<+—@  DETECTED MOVEMENT . @) &0 k 4. Set all detector units to
~——  UNDETEGTED MOVEMENT (OVERLAP) S N Y. presence mode.
<-——  UNSIGNALIZED MOVEMENT @ @ 300 | m ety - 5. Locate new cabinet so as not
<-———> PEDESTRIAN MOVEMENT 300m mm I B . | : .
L e J, MetalPole * 6 To obstruct sight distance of
61 21,22 R/W i\ Std. Case # S30LI vehicles turning right on red.
A4z saiPois * 5 'l Sta. 14+33.00+/- -Y14- 6. Maximum times shown in +iming
62 Std.Case * S30L1 13m Left | chart are for free—run
Sta. 14+33.00+/- -Y14- Bl operation only. Coordinated
lem Right 1 g 45 MPH Design Speed -6% Grade signal system timing values
\ R p—— supersede these values.
...:;-.u — 7. Closed loop system data:
NC 16 ERTE T — — "’“ Controller Asset # 1758.
_—-= _ _f__ wwwwww ; __;;“:I_)_,B__ Master Asset # 11212.
””””””” xi
e NG 16 E
1
b e
“ = __R/W
¢ L e
1+ O - u
MetalPole * 8 o! S MetalPole # 7
Std. Case * S30L1 ©) b Std. Case * S30L1
Sta. 14+60.00+/- -Y14- ‘é‘ @ l(? Sta. 14+60.00+/- -Y14- LEGEND
15m Rignt T | o 1A \ 4 lem Lett PROPOSED EXISTING
- : ‘\\.‘ o O—> Traffic Signal Head o>
g | \! 10 | o> Modified Signal Head N/A
7 t ) — Sign -
~ I \, , . Pedestrian Signal Head
T | it | With Push Butfon & Sign
® | \ O—>  Signal Pole with Guy  @—»
I \ V. O J, Signal Pole with Sidewalk Guy o -
: ‘\\ Inductive Loop Detector C-ZZ:
2070L TIMING CHART , W Master Controller & Cabinet M
PHASE | | \\\\ Junction Box n
FEATURE ! 2 4 6 § v —— 50mm Underground Conduit ——-—-—- -
Min Green 1* 7 14 7 14 ‘ \\ N/A Right of Way with Marker ——
Extension 1 * 2.0 6.0 2.0 6.0 \ i ’ e Directional Arrow E—
Max Green 1* 20 90 30 90 1 -> Pavement Marking Arrow —
Yellow Clearance 3.1 5.3 5.1 5.8 (@) Metal Strain Pole O
Red Clearance 2.5 1.0 1.0 1.0 @ “YIELD" Sign (R1-2) : @
Walk 1* - - . - No Left Turn Sign (R3-2) ®
Don't Walk 1 - - - - ! © No Right Turn Sign (R3-1) ©
Seconds Per Acluation * - 2.5 - 2.5 \‘ ‘:‘
Max Variable Initial * - 46 - 46 \ [’.l
Time Before Reduction * - 15 - 15 “ \ “.‘
Time To Reduce * - 30 - 30 |
Minimum Gap - 3.4 - 3.4 .
Recall Mode - MIN RECALL - MIN RECALL New Installation
Vehicle Call Memory - YELLOW - YELLOW NC 150 SEAL
RULLITIPR
Dual Entry - - - - 1 . at \\\'\{\‘\\ ‘C'A ;.{)b/m,/
Simullaneous Gap o N 2 o \ | NC 16 Southbound Ramps S
* These values may be field adjusted. Do not adjust Min Green and Extension times for ‘ \ ‘1 5 3:{ - ‘:_7 ,?:
phases 2 and 6 lower than what is shown. Min Green for all other phases should not i \‘\: bivision 12 Lincoln County near Chronicle '._‘:‘;/\3,... 24393 ;:(45
be lower than 4 seconds. “ \ PLAN DATE: April 2008 REVIEWED BY: T, Thigpen Zj%;-..{@’cmgﬁ.-"@
! | O/l/lm . ‘ Garner, NC_27520 | PREPARED BY: . E. Pierce |REVIEWED BY: "',,;Z)’ N ‘&“\‘\\(\\(‘\ ‘
\ \ ; SCALE REVISIONS INIT. | DATE “4lis 0@,
A \5 0 ol ] 1. .(/U,(anﬂ -
@ e b VQ:GNATL& DATE
d LT L ! S I SIG. INVENTORY No.  12-1758
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PROJECT REFERENCE NO. | SHEET NO.
EDI MODEL 2010ECL-NC CONFLICT MONITOR NOTES R-2206BA& CA| sig. 5
PROGRAMMING DETAIL ) ”
. | witches as shou 1. To prevent “flash—-conflict” problems, insert red flash
(r ¢ jumpers and set hes as s ) program blocks for all unused vehicle load switches in
ON  OFF +he output file. The installer shall verify that signal
WD ENABLE%1 heads flash in accordance with the Signal Plans. »
SWe ON 2 2. Ensure that Red Enable is active at all times during SIGNAL HEAD HOOK-UP CHART
rr gF [2)0;0 normal operation. To prevent Red Failures on unused LOAD
wg 110Aglé§é Q monitor channels, tie unused red monitor inputs 3.5.7, swiTcH No.| S1 | S2 | S2P| S3 | 84 | S4P S5 | S6 | S6P| S7 | S8 | 58P
REMOVE DIODE JUMPERS 1-6 and 2-6. oy enaple. © 8,9.10,11,12,13,14,15 & 16 to load switch AC+ per the
- : | TS " PHASE | 1 | 2 |p2 4 6 8
L SF#1 POLARITY & cabinet manufacturer’s instructions. pep|l 3| 4 |penl S| © |PED| 7 | 8 |PED
o L EDguard e ‘
A _J . SIGNAL
N N K. B B ' o RF SSM 3. Program phases 2 and 6, on the controller unit. for HeaD No. | 61 |2L22| NU | NU |41,42] NU | NU [61,62] NU | NU | NU | NU
T8 16 10 16 1 18 40 L6 26 18 Lo 76 1o T8 X Crva 108 T Start Up In Green.
Ly ofs o v Ol OF o OF o of ~ mOm B o —FYA 3—-10 g RED ¥ | 128 101 134
0@ A& Ad & 4O 4P L® A AP 4d 4® o & Ad & —FYA 5-11 | 4. Enable Simultaneous Gap—Out. on the controller unit, for
2 ?% 9&% 52% '2% zé 9 ‘.‘:% :::% 9% c*% m% h% w% .,,% ¢% YeLLow DiseeLE —FYA T2 all phases. YELLOW 129 102 135
O 58 38 50 50 58 &6 56 58 b hb 40 48 60 @ & 030010 - - > and 6 " ol N
<2 0® « 2 .. ; ’ b 1 . rogram pnases <4 dand e ON The conitrolier uniT. or GREEN 130 163 136
% 3,% a,% é%f%ﬁé%%i‘%%%i%%% 3;% ‘3% ‘;% f% ‘f;_’% owoozo0 é | 2 Variable Initial and Gap Reduction. |
Q Se 6N 0110030 s 3 RED
> (3% ";':% $% $% 9% g% 3‘% 9% 9‘% :% 9% ‘.’% i '?% ‘f’% 01200 40 H T 2 6. The cabinet and controller are part of the NC 150 / NC 16 ARROW
5 N0 N® N0 N6 6O 1 K K Hé V& 1é K vé K © 5 ls O . n )
T 2?2022, 2.0 2 ¢ ¢ ¢ 0130050 2 | 6 Closed Loop System. YELLOW | 450
O 0 18 20 20 18 b 58 5O b6 &8 & o8 o 68 &® 0140060 z g
ﬂ% ﬂ% 9% %% -"-"é f?% e% 9% ::% 52% u% :% 9% o% m% 0150070 = SREEN | ;7
o® 20 20 20 20 20 O L& L& PO rd bbb 060080
|| #agatnddtnddgad o ‘ Nl = Not lissd
@ 56 c® 76 76 78 79 08 0O T T oT oT eT © - 11 % Denotes install load resistor. See load resistor
Ol COMPONENT SIDE }% é ; . instal lok'fion detail this sheet.
_ N 14 | _ V
REMOVE JUMPERS AS SHOWN 15 EQUIPMENT INFORMATION
16 ,
NOTES: o
1. Card is provided with all diode jumpers in place. Removal B - DENGTES POSITION CONTROLLER.+.+e+eevss0+0++.CONTRACTOR SUPPLIED 2070L
of any jumper allows its channels to run concurrently. OF SWITCH CABINET.................CONTRACTOR SUPPLIED 332
SOFTWARE.+:«cecesseess...ECONOLITE OASIS
2. Make sure jumpers SEL2-SEL5 are present on the monitor board. CABINET MOUNT..+e+v.....BASE
OUTPUT FILE POSITIONS...12
LOAD SWITCHES USED......S1,S2+,54,56
PHASES USED.-.-oncosoooo1'2’4’6
GVERLAPS...'""'..'..IONONE
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 5 6 7 8 9 10 1 12 13 14 INPUT FILE CONNECTION & PROGRAMMING CHART
S {sifpsd £l : %4 £t 1o lclclelclm
Ull & N 6 | g G 0 5 5 6 LooP | INPUT |PIN| \JNPUT | DETECTOR| NEMA FULL \orReTCH|DELAY
FILE P laabasy T Y laa | T YRR T T LOOP NO-| TERMINAL |FILE POS.|NO. | ASSIGNMENT | ™ g ™ | priagE | CALL JEXTENDY TIME \“rive™ | Tive
T E E E E E E E E E E [ ot .
I LB $6 | NoT | M Mo g4 N M M M M M mo| ST 1t | 182586 | 12U |39 1 2 1 Y [ Y 15
7 1A |USED| T T 4B T 7 ! y 7 7 7 s m?.gma TB2-7,8 2L | 43 5 12 6 Y Y Y 3
26/S1 | 1B2-9,10 13U |63 25 32 2/sYs | Y Y
S BE/SYS S S S S S S s s s S S s 44 T84-9,10 16U 41 3 4 4 Y Y
—_—— 5 5 5 5 5 5 5 5 5 5 5 5 b 4B TB4-1,12 | 16L | 45 7 14 4 Y Y 19
noTH ; 6a/52 ; ; :-‘: Z ; :;: ; Z ; ; ; ; ik 182 58 e 1 2 e AL ! ! THIS ELECTRICAL DETAIL IS FOR
J B (vor | B | B | B | BB | BB |B|BE|E|YE]|E e g e
L T USED T T T T T T T T T T T T Add jumpers from TB2-5 to TB2-7, and from TB2-6 to TB2-8. THE SIGNAL DESIGN: 12-1758
= = —————— INPUT FILE POSITION LEGEND: J2L DESIGNED:  Apral 2085
EX.: 1A, 2A, ETC. = LOOP NO.’S FS = FLASH SENSE . SEALED: ©4/15/08
ST = STOP TIME FILE J REVISED: N/A
LOWER
LOAD RESISTOR
INSTALLATION DETAIL
~ DF
ACCEPTABLE VALUES e P
VALUE (ohms) | WATTAGE
1.5K - 1.9K 25W (min)
128K - 3.8K |10W {min)
AC- | New Installation
NOTE: The purpose of this resistor is to ELECTRICAL AND Pﬁgﬁiﬁ;ﬁ?ﬁ SEAL
load the channel red monitor input NC 150 oo,
in order for the Signal Sequence : O \\.ﬁi{?O “,
Monitor to use the full signal at ....%.“ﬁss[o;;" /¢/,"
sequence monitoring capability on s T . $ 37 2
channels that do not use the red oL NC 16 Southbound Ramps i 0;%3%3
display in the field. e Division 12 Lincoln County near Chronicle
PLAN DATE:  April 2008 REVIEWED BY: 7. (/A

PREPARED BY: (, Strickland REVIEWED BY:
REVISIONS

750 N. Greenfield Pwky, Garner, NC 27529

S1G. INVENTORY No. 12-1758




STATE PROJECT NO. ~ SHEET NO.

STATE OF NORTH CAROLINA

N.C.| R-2206BA&CA |S8ig. ©

F. A.PROJ. NO. M1

PROJECT ID.NO.

DIVISION OF HIGHWAYS
STANDARD DRAWINGS FOR METAL POLES
DIVISION 1

@ DIVISION 11 DIVISION 9  DIVISION 7 DIVISION 5 DIVISION 4 WIND ZONE 1 & 2

WIND ZONE 4 & 5 WIND ZONE 4 WIND ZONE 4  WIND ZONE 4  WIND ZONE 3 W
~ O

;
DIVISION 13 ' > o :\z\\; “ \E apa N _“;._ e . i
! i

WIND ZONE 4 & 5 e ’ ' '
) A® e \:& o & © o YMKIN
B S o 6 o\ ~" YIILKES , !'URS 4 !
A MiiVICLLS .AV:‘W‘ .’ i~ \\ V . wILmaD ;W} m l"‘{'\:
\ I e : H }
°°°°° \ CALDMELL (s exavmen / DAVIE A ! ! 4
"""" e PP ~ ﬁﬁ(ﬁ
N ' IREDELL AN RANDOLPH |
\  BURKE CATANBA Lo ! CHATHAM
~ . ] .
MCDOWELL | | ,} | ROWAN ~ Pt
7 a0 e —-—-; ‘‘‘‘‘ e \ _‘;\‘ -
N OB AR (peesn————————— . — = = = = 1" -
\___ LINGOLN , ! N\ LEE
RUTHERFORD T -2 / A HARNETT

v / 3 ~
] 3
£ , '
‘ s S :
‘ . N . ; A o — )
3 S / 3 Ny, S '
» et P 1 ~~~~~~ “ﬁmsﬂwm// “\_ -, \‘f "'\ wwwwwwww 0}..,\ /,./ -"\v .
) ‘ 4 g ) ’
Zon 7 N — CUMBERLAND

DIVISION 12 7 7 uuow -~ RIGHMOND ., HOKE
H
:

DIVISION 14 WIND ZONE 4 2 ........... S : =
WIND ZONE 4 &5 DIVISI ON 4 0 Y ROBESON ——

DIVISION 8 =
WIND ZONE 4 oD 70NE 4 P —

/""ww*ww

DIVISION 3

NCDOT METAL POLE STANDARDS

WIND ZONE LEGEND a— R WIND ZONE 2
WIND ZONE 1 (140 mph) Special Wind Zone [/ DIVISION 6  ~
WIND ZONE 2 (130 mph) Coastal Region NN\ WIND ZONE 3 AN
WIND ZONE 3 (110 mph) Eastern Region
WIND ZONE 4 (90 mph) Central & Mtn. Region
WIND ZONE 5 ( 120 mph) Special wj-nd Zone | t::::::::::: http://www.ncdot.org/doh/preconstruct/traffic/tmssu/ws/default.htm
INDEX OF PLANS ( NCDOT CONTACTS: “SEAL
%Rlﬁzggg DESCRIPTION 1 TRAFFIC ENGINEERING AND SAFETY SYSTEMS BRANCH _—
. Ss“‘;\ C RO?”»«,,
’ G. A. Fuller, P.E. - State ITS and Signals Engineer SSEFS,
M 2 Fabrication Details - All Poles R.E. Mullinax, P.E. — Signals and Geometrics Engincer ‘ f;%f‘
M 3  Fabrication Details — Strain Poles P. L. Alexander, P.E. - Signals and Geometrics Special Projects Engincer A ST
M 45 Fabrication Details ~ Mast Arm Poles D. C. Sarkar, P.E. — Signals and Geometrics Structural Enginecer "«,,f:‘}yus:‘%ﬁ&‘
¥ 5 Construction Detatls - Strain Foles 'A. M. Esposito, P.E. - Signals and Geometrics Project Engineer f
M 8 Standard Strain Poles C. F. Andrews, Jr. — Signals and Geometrics Project Engincer Ve s: I@mm&r q.z;éfsos
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PROJECT REFERENCE NO.

¢

Pole

”N*“\\“C::::> 1" X 14" Coarse-Thread Button

/" Head Socket Screw (4 Required)

R-2206BA&CA

___Terminal Compartment, 3 Gauge,
2!‘! x 8" x 27!!

2" Half Coupling
with Internal Threads ;

2" pia. Hole in Pole Wall for
Wire Entrance

~__Hand Hole Reinforcing Frame,
4" X 6" X 12", 3 Gauge (Min)
with Beveled Edges Inside
and No Cover

4 Bolt Pattern 12 Bolt Pattern

‘/"
-~

11 Gauge Thick Cover Plate Backed
with Full width %" Thick Gasket —
with Chain or Cable

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

2" Half Coupling
with Internal Threads

2" pia. Hole

8 Bolt Pattern

Construct Templates and Plates from 14" min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details

Note: See Strain Pole drawing M3 and Mast arm
drawing M4 for base plate weld details.

Base Plate Size as
required by Design

Top
Provide 4 heavy hex nuts
and 4 flat washers per

anchor bolt (TYP).
Min. thread projection

~ Grounding
Lug

Fabrication Details — All Poles

i at top of bolt = 10" for
Section c-¢ Note: Unless otherwise specified, locate Terminal Compartment iégr///ﬂn'z" diameer bolt (TYP).
1 fo?t abqye tpe pole base plate at 180 degrees on the B Galvanize a minimum of 2" Base of Pole
pole's radial index. “~— below threads from top of
g - - bOlt-
Terminal Compartment Detail

(O (‘.;‘1 (o O)

SHAFT D/T/LAY ool ooeetooeef e SECTION D/T/LS/Y oottt ‘v///”“‘unless otherwise specified.

ARM-A D/T/7L/Y S 2N S SR

. NCDOT STANDARD oo
ARM-B D/T/L/Y oot ot oaant euee N ©/
memsf e e Arm 1.D. Tag Bolt

AB. DIA/B.CALSY oottt (Provide on each section of a multi-section mast arm) Anchor Bolt Circle
., NepoT STANDARD oo Hole (TYP) Dia. "BC
\. / : "

Bolt Dia. +14
Shaft I.D. Tag . o es
. . } Min. thread projection
(Provide on Strain Poles and Mast Arm Poles) | at bottom of bolt = 8" (TYP).
Notes: | Galvanization not required at
1) D= Diameter, T= Thickness, L= Length, Y= Yield Strength | bottom of bolt. SEAL

2) A.B. = Anchor Bolt Typical Fabrication Details

3) B.C. = Bolt Circle of Anchor Bolts :lCDmmon To
4) If Custom Design, use "NCDOT STANDARD" line for plan pole I.D. All Wetal Poles

5) See drawing M4 for mounting positions of I.D. tags. & g —— YR TR T
Bottom > PREPARED BY:  PLL. Alexanﬁer: Reviewen ev: A M. Esposito

Identification Tag Details Anchor Bolt Detail S— S
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PROJECT REFERENCE NO.

R-2206BA&CA

Galvanized threaded plug Pole Cap = £ r< 0 '>_$
(TYP for all couplings) w o A A
:E
" T '
o 72
= 2 Cable Clamps designed for ﬂ)
= variable attachment heights —
g @ , from 1'-6" to 10’ blow the top O
‘;i> l SN SO, g of the pole. 0
, . Base of Pole
o | —— 45 Min. (TYP) |
(TYP) Anchor Bolt Hole (TYP) = - -
&
- " {4 L
‘Bolt Circle "BC e
| A 7
Outer pole wall — \/@ l
? Section B-B
& N
(See drawing M2) —
Cable Entrances at Top of Pole Pole Base Plate .E;
[0
-
Shaft I.D. Tag o
0° (See drawing M2) ~\ it
i , L g
2" Half Coupling ' o o —» |«—TH = Pole Wall Thickness c
with Internal Threads C” Hook @ 45 (TYP) I£§- Terminal Compartment - J
(See drawing M2) /| M) ® s
AN S
— g0 - \ . In
H N
TH + %8 " V ' _ ' U
< Pole Base Plate (Top) - L.
"! 1" Half Coupling with o ’ e e _I ; ] l
L Internal Thgeadg < /r T = Base Plate Thickness (TYP)
180 ' B B
! ' Anchor Bolt A A
Section A-A Section C-C (See drawing M2) Monotube Strain Pole
(.14" /Foot Taper)
Radial Orientation for Factory Installed Socket Connection Weld Detail -
- Accessories at Top of Pole e N Typical Fabrication Details

For Strain Poles

FLAN DATE: Nay 2005 REVIEWED BY:  G.F. Andrews

122 N. McDomed] St, Releigh, NG 2763 PREPARED 871 P L, Alexander jreviewn sv: A M. Esposito

SCALE ; REVISIDNS INIT. DATE
NA

NONE
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M6

R-2206BA&CA

3-Bolt Clamp with "J" Hook

Pole Cap

Pole Band

2" Weatherhead with Insulator

Messenger Cable

Aluminum Wrapping
Tape or Stainless
Steel Lashing Wire

1" Half Coupling
with Weathertight Plug

A

Interconnect Cable
on Messenger Cable

Deadend Strandvise
e e s e —{]

Ted

Stainless Steel

Strap, 34" Typ
See Note

Electrical Service Cable

Messenger Cable
(Span Wire)

1" Weatherhead
with Insulator

Attachment of Cable to
Intermediate Metal Pole

Alumimum Wrapping Tape

or Stainless Steel

Lashing Wire | N
] ==

Traffic Signal Cable

Eg ~Terminal Compartment

&

Burndy Clamp (Typ) —~Hand Hole
Attach Ground Wire to ~ ) ~Ground Lug
Ground Lug on Pole (Typ) | — #4 or #6 Awg Solid Bare
#4 or #6 Awg Solid Bare Copper al aCopper Grounding Conductor
Grounding Gonductor (Typ) /// | ‘h;' W e e ;E «—Concrete Foundation
Span Wire Pole Clamp (Typ) AR SISO
| N VRN LS |

<

v L9 v \NY
$~\3~*~F%*?? Min Nonmetallic Conduit

Y

2'-0" Min

Note: Strap all signal cables to the side of the pole with
34" stainless steel straps when the distance between the
spanwire attachment clamp and the weatherheads exceeds 36"

11.'0"

1~~54" pia Copper Clad
Steel Grounding Electrode
with Exothermic Welding Connection

Construction Details — Strain Poles

Strain Pole Attachments

Metal Pole Grounding Detail

SEAL

Construction Details
Strain Poles

wikpgop | es~uni Hworkgroube*2004 mata!l pole stondords#2004 me, dgn

01-SEP~2005 18333
patexander

¥ PLAN DATE:

Hay 2005

TviERD Y: P.L. ALEXANDER |

PREPARED BY:

C.F. ANDREWS

reviewn 8v:  D,.0. SARKAR

REVISIONS

Lt DATE




PROJECT REFERENCE NO.

Reinforcing Steel Bars Typical Foundation Anchor Bolt Details
(Reinforcing Gage Not Shown for Clarity)

R-2206BA&CA

¢ Foundation

wi¥peoples-unitsworkgroups#2004 metal pale efondards#2004 ml.dgn

01~SEP~2005 17:48
poiexander

V1 Bars
C Bars ;
¢ Bars o g vo Bars |H@2 To "‘;«':-‘? B?étmwag‘e‘i ¢ Foundation
wal P - yp Pole Base Plate
oS -
+ ¢ Foundation 5'E§§ | ) Anchor Bolt l 7
==E I — Projectionj : . « . .
#4 V2 Bars ‘ 0D AL 1" Chamfer (Typ)
|#4 V2 Barg| .
g 9” c!c max 1 Nut Helght T 'lliili 2} Il Ii ‘
Ea. Face (Typ) p— ;!“ * | ')
Wing Wall i Wing wall | N e e L * 2"-5" Foundation Projection :
< D > " Length "1~ D Length Typical Z Il 3 _Above Ground Level C
Section A-A e Section A-A Ground Slope %X ~=
g f O
2" :ég ::. & N
¢ , P -
IR0 e oo <] AR T oW RN (@]
S PR MR R -2 A labeadeoodoooaod. H BARS -U
| BT - ] ‘-(———3“ (Typ)| L it . L2 [ l Anchor Bolts (Typ)
o~ "r*:""":"'-"":""':"t' ¥ e ¥ ' 1 e ' o '
53 Lo SN S IO 0 T e i e kb St Rt SET- TEEFEL CU ol RETVEEEFERTS Sy - :
m O+ R ;;\wwaars A R LN ;—T b :
S e Tt SR N L o o T i | o= %5  Heavy Hex Nut
) i I R T O O N o | =l S fe-dmesbesdspobzpzzzhozzizageda-pis-ecbeei | 2 LG 2 | -~with Flat Washer o
S jed | FEieedeoiniNg | g SRR T I S A RIS L= | " Top and Bottom {Typ)
» @D -!--L-.J--...‘---l-ug- G Ba!‘s - ® .ib ] 8 ] z e g - % 3 s 8 ] 53
5 - =| © R St b LT ST EELC LS PRr Sr ot EEEE-EEEEE N I : L.
e | A Y T Y LD ‘g’ i & ] a ] ] L g Rl ol F ol Tl T s s k| ’ './"‘Anchor BOlt LOCk Plate
5 _J RS T N 5 @ o ST I T S S I I N v [ (Same as Base Plate Template) |
| R T R -4 Fl @ PRV EPUR PSRN J B oy e pupue; ShupusJp e . PR SO )
. "o ' . y e e o o ' 8 g ' ' 8 ' ¢ M : ! . ' I
3 A I A O | Wt I P A e 0 I ‘
i PR TV A z 3 r e ST - aial Stk - ekl B t-Mt al x _
I A AR B dA it i) AR D
a3 82 o DL SRR Rt T T Ay ey s 3/ * numm
£.1 0 : : 3 3 o . 8 t s s
- o A Y/ uasemenes i#‘; V2 BarSl Bt 2 5 1 s N\ ‘ (D“ - -
“lefe T R e 9" C/C -i.-i.,--.i.--.i.--;_4f\\— V2 Bars .15 Typical Foundation 2
! " . % . K Ea. Face L ' ' 1 8 i~ .
m:—- T s % 3 s @ Eei 1 7 m— V1 Bars bl - -
o S (Typ) T °le Conduit Details . ()]
@ wpepeedrmmbe-i-d- “pepeedonciend-d- Notes
R A ¢ Bars T R T . D
| ¥ KR R | I NI A v & Foundation 1 Toundation depth- For standard
, foundations, see sheet M 8. C
2. Circular tie reinforcing rings ma
- &AD be vertically adjusted gy +I§ 3" y
REINFORCING STEEL TABLE REINFORCING STEEL TABLE FOR S at 3 deptn botwsen 30" ond 0" O
W " | | o facilitate the installation o Tl |
FOR STANDARD Dglu. 'g%RR)SHAFT S\LmDAT!}(?E ﬁZA:lgd T?;;E gk%£gk Vsm ‘ , ‘ | electrical conduit entering in the | wjjwe
(42” & 48" . lAM | . R & 4 ¥. . 4 - . . _;__; -B_ U -B. - _;_ / cage. ; .
Shaft Conc. Wing Wall g;"ali't l;i)?r - Reinforcing Steel | 'H ":j"" T “E‘ RIS or_g" “;he éegggh gf Vti‘ bgrs z.g bgsgg on g
v Bar Q. ar . | | Sedd Wi e ANL L - | ' | oundation depth. For standa
(?:; A ;:‘"x) Name] 1NO- | Size | Type Length Type (in}  |Name| No- | Size | Type | Length - R4 NN | foundations, see sheet M 8.
. wt — . " . : b o} ,n-v:-v un-:-,pn\u. -
, Vi | 9 | #8 [STR.| ®% Vi] 9 | #8 |STR. ’:‘*n S 1R § SO | 1 5§ 2y The quantities for steel and o
42" 1.856 x L | Yy w | V2)12 | #4 |STR.| 2 -6 RiLE ; - " , concrete shown in the Wing Wall (7]
| C | % | #4 [CIR.10 -9 TYPE 1 42 HI 8 | #4 |STR.| 6'-0" ~HH - H ey 4-2" Nonmetallic Details Chart reflect the amount |
1 vi | 12 | #8 |STR.| %% AT S £ 1 DO | S | { Conduit (Stub and of material for 1 pair of wing c
48" |.465 x L 41— C | % | #4 |CIR.|10 -9 o : cap unused conduit walls (2 wing walls per drilled
C | % | #4 |CIR.{12"-6] vi| 9 | #8 [STR.| %% HEIR IR IR for future use) pier shaft.) o
S0 Nt No.] v 2| 4z | V2|16 #alSTRI4"6" gt ~ O
s See Note No. 3 H | 12 | #4 |STR.| 9'-0" . : ' : |
¢ | % | #4 |CIR.[10'-9"] S el Sl o A
Vi | 12 | #8 |{STR.] %% v : ' a
« | V2] 16 | #4 |STR.| 4'-6" - ST L 30T -+
wPE 2] 48 H | 12 | #4 |STR.| 9'-6"" — 7/ —
C | * | #4 [CIR.|12'-6" dedomondmcadocanbal
% See Note No.1 P I
%% See Note No.3 SRR SR JUUR )

WING WALL DETAILS b 1" Nonietallic . - S

3| Wing Wall| Wing Wall | Wing Wall{ Concrete Conduits for Construction Details N
Wing Walll s ngth | Width | Depih | Volume Electrical Service Foundations ST
we | “my | w3 | ®) | icuvds | and Grounding ST

NPET | 176" O 5o | 4 Electrode Conductor

TWPE2| 30" | 1-0" | 5-0" | 1.2

P e, Way 2005 |Weviown ov: P.L. ALEXANDER | %%}W&e

sas}PREPARED BY: O, F. ANDREWS |[revieweoor: A M. ESPOSITO SH ¢
See Nate No. 4 REVISIONS WIT. oAt 1 et :
2 . U2, 2008
SIGNATURE » DATE
| SI6. INVENTORY ND.




'PROJECT REFERENCE NO.

R-2206BA&CA

wespsop les~un! thworkgroups#20D4 matal pole standardsi2004 md std straln pole.dgn

02-SEP~2008 12142
polexander

Concrete Volume (cubic

yards)=.356 X L

maoRE: Way 2005 [wvewsor G.F. Audrews

22 N. McDowell St, Raleigh, NG 2760 PREPARED BY: P, L, Alexander jsevieeo 8y: A M. Esposito

SCALE REVISIONS N, DATE

STANDARD STANDARD FOUNDATIONS
STRAIN POLES 42" Diameter Drilled Pier Length (L} — Feet
‘Base | Moment . Clay . Sand
H"?'em P :;ée p ?”*B?:se Medium Stiff | Very Stiff | Hard loose | Medium | Dense Fabrication Design Notes:
~ Case |Feg - |Foie N-Value | N-Value | N-Valve | N-Value | N-Value | N-Value | N-Value . "
Ft. 1. Values shown in "Moment at the Pole Base” column represents the
No. () (in. (f-kp) 4-8 9-15 16-30 >30 4-10 1-30 >30 minimum acceptable capacity allowable for design using a design
wl i |s2eL3| 26 | 25| 280 | 20.5 | 14.0 | 11.5 | 9.5 | 18.0 | 16.0 | 14.0 GSR of 1
111 I 1 2. Base plate thickness (T) is 2.0 inches.
N|G|sso3| 30 |25 810 | 21.0 | 14.5 | 11.5 | 9.5 | 18.5 | 16.5 | 14.5
k‘ e N ) ] ]
z| T |sssis| 35 | 25| 350 | 22.5 | 15.0 | 12.0 | 10.0 | 19.5 | 17.5 | 15.5 Foundation Selection:
0} | , 1. Perform a standard penetration test at each proposed foundation
N H lssons| 30 | 29| 450 | 25.5 | 16.5 | 13.0 | 11.0 | 21.0 | 18.5 | 16.5 site to determine “N" value.
A | .
A | | | 2. Select th te wind from sheet M 1. |
1|V |sasu3| 35 20| 540 | 26.0 | 17.0 | 13.5 | 11.5 | 22.0 | 19.5 | 17.0 6ot The Sppropriate Wind zone Trom Shee N
! - , S N SRR S 3. Select the soil type (Clay or Sand) that best describes the soil ' 0 |
wllL 1S26L2] 26 { 231 250 19.5 13.5 11.0 9.0 18.0 15.5 14.0 characteristics. —
I|I ~opriat se
| N| G |S30L2| 30 | 23| 290 20.0 14.0 11.5 9.5 18.5 16.0 | 14.0 4. (:z: ggi:zg::?prxate pole case load number from the plans or from o
D|H ﬁ | | O |
| o T IS35L2] 35 |23} 315 21.0 14.5 11.5 9.5 19.0 16.5 14.5 5. Select the appropriate column in the chart based on soil type and
. ‘Z) NUNNN SSUUIS [N W SE——— , “N" value. Select the appropriate row based on the pole load case. C
N | E S30H2| 30 | 29| 415 24.5 16.0 13.0 10.5 21.0 18.5 16.0 ig:;g:ggatmn depth is the value where the column and the row 1 .5 |
E]l A , ]
]l VisessHz| 35 | 29| 485 | 25.5 | 16.5 | 13.5 | 11.0 | 21.5 | 19.0 | 16.5 S
2 i Y’: - ‘ _ y.-n
{wl L [S26L2} 26 | 23§ 250 18.5 13.0 | 10.5 | 9.0 17.5 15.0 13.5 V)
Tl - .
N G ls30L2] 30 | 23] 290 | 18.5 | 13.5 | 11.0 9.0 18.0 | 15.5 | 14.0 ol
|D| H » | o |
| | T |s3sL2| 35 | 23| 315 | 20.0 | 14.0 | 11.5 | 9.5 | 18.5 | 16.0 | 14.5 | el
» lEV H |ssonz| 30 | 20| 415 | 23.0 | 15.5 | 12.5 | 10.0 | 20.5 | 17.5 | 16.0 -g
lE| E| . . 4 |
-3 | ¥ 835H2] 35 | 29| 485 | 24.0 16.0 13.0 10.5 21.0 | 18.0 16.5 c :
— ; - - . , e |
| w li s26L1| 26 | 22| 195 | 18.0 | 13.0 | 10.5 | 9.0 | 16.5 | 14.5 | 13.0 | D
1|
g G |s30L1| 30 | 22| 225 18.5 | 13.0 | 10.5 9.0 17.0 | 15.0 | 13.5
H i
> | T|s8sLt| 85 | 22| 255 | 19.0 | 13.5 | 11.0 | 9.0 | 17.5 | 15.5 | 14.0
-0 " . :
N H 1s3on1]| 30 | 25| 380 | 22.0 | 15.0 | 12.0 | 9.5 | 19.5 | 17.0 | 15.0
. ’ A | .
4| ¥ |s3sH1| 85 | 25| 385 | 23.0 | 15.5 | 12.5 | 10.0 | 20.0 | 17.5 | 15.5
‘}l L |S26L2} 26 | 23| 250 19.0 13.5 10.5 9.0 17.5 15.5 13.5
1111 : i . ;
g I G |S30L2] 30 | 23| 290 20.0 14.0 11.0 9.5 18.0 16.0 14.0
‘Z) T |s35L2] 35 | 23} 315 | 21.0 14.5 11.5 10.0 18.0 16.5 14.56
Mg _ } , .
A _ and
18- ¥ l 835H2| 35 l 29[ 485 25.0 16.5 13.0 11.0 | 21.6 | 18.5 16.5 Standard Foundations
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= R-2206RA CA [8iG 12
POLE GROUND —
e
ANTENNA AND COAXIAL CABLE CONNECTION SCHEMATIC
NEUTRAL
ATTACHMENT POINT\ .
]
H f 8 »
M”/:‘: ED\\ - OMNI DIRECTIONAL - OR oo mmogﬁiéi?NTENNA
ANTENNA |
i T
SEE NOTES 3 & 4 /\ ~ STANDARD N-TYPE MALE CONNECTOR
40" MIN. Ji
COAXIAL CABLE
40" MIN, POLE 2\
MOUNTED - STANDARD N-TYPE MALE CONNECTOR
SIGN STANDARD N-TYPE FEMALE CONNECTOR
/ LGHTNING ARRESTOR ~ MOUNT AND GROUND TO CABINET RAIL
X Y
% ﬂ “ ﬂ A CAUTION: | U STANDARD N-TYPE FEMALE CONNECTOR
) ol RF ANTENNA
IF WORKING -
ﬂ/ ﬂ ﬂ e b ) STANDARD N-TYPE MALE CONNECTOR
g RADIO FREQUENCY _
YAGIANTENRA ol S SIGNAL JUMPER \ RP TNC-MALE CONNECTOR
5| S \SIGAL CABINET .
RS | WN RS-232 DATA——
SEE NOTE 2 ALUMINUM = = |
¢« WRAPPING F | INTERFACE 1 (= —— RP TNC-FEMALE CONNECTOR
TAPE - |
COAXIAL CONNECTOR | IR o o ), S N RADIO MODEM
=11 __ I A
¥ BRG] NSERT T ‘
- | B / SNAP SWITCH
ol | RF ANTENNA
SEE NOTE 1 = | /3\/ DISCONNECT SWITCH ™~~~
" | D OUTLET BOX |
COAXIAL CABLE - 307 (1VF) 4% A~ | 1-2° RISER FOR COAXIAL CAB’-E\ (WEATHERPROOF) | (17~ CONTROLLER RECEPTACLE
%e >3 WITH LOCKOUT TAG. | IN CABINET
DRIP LOOP 5 |2 ™ BOND SWITCH AND - - :@ (CONTRACTOR TO
- M3 * OUTLET BOXTO =~~~ "~ PROVIDE POWER
HEAT SHRINK TUBING £ L CABINET GROUND BUS. ~ STRIP IF NECESSARY]
POLE MOUNT T i )
SEE NOTE 1 ,..,/@ Y EQUIMENT. CABINET — L DECAL AC POWER ADAPTER
//// }
; RF ANTENNA
/ il 1 jg ochgNgEcr smsrggn ! e
JOINT USE BOND # 6 AWG BARE COPPER WIRE UTLET , [)e——— DECAL
| N SERT A COMMUNICATION CABLE "POLE GROUND” TO RISER USING (WEATHERPROOF) ! o ! 2
A LISTED PIPE CLAMP WITH LOCKOUT TAG~_ | !
™ \1 '@« BASE MOUNT
; ~E :g EQUIPMENT CABINET
N § i
NOTES : ‘ d\\/ ] \/% E :
. WOOD POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT USING LISTED PIPE CLAMP. BOND OTHER B f !
END OF # 6 AWG SOLID BARE COPPER WIRE TO THE POLE GROUND USING A SPLIT BOLT CONNECTOR. BOND SHIELD OF B . ;
COAXIAL CABLE WITH AN APPROVED GROUNDING SYSTEM (USING #6 AWG STRANDED COPPER WIRE) BONDED TO THE POLE . N N7 N
GROUND. WEATHERPROOF THE CONNECTION ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE "POLE GROUND” IS IN PLACE. —! ! 2 AW 2 et i 1 W
! [ | i i i
METAL POLE — BOND # 6 AWG SOLID BARE COPPER WIRE TO ANTENNA SUPPORT USING LISTED PIPE CLAMP. BOND OTHER I L
END OF # 6 AWG SOLID BARE COPPER WIRE TO THE POLE OR EXISTING SYSTEM GROUND USING A METHOD APPROVED Al ;)
BY THE ENGINEER. BOND SHIELD OF COAXIAL CABLE WITH AN APPROVED GROUNDING SYSTEM (USING #6 AWG RN L
STRANDED COPPER WIRE) BONDED TO THE POLE BY A METHOD APPROVED BY THE ENGINEER. WEATHERPROOF THE : ::t:::::::::::::::::::::::::::::/
CONNECTION ONCE THE GROUNDING SYSTEM IS INSTALLED. ENSURE "SYSTEM GROUND" IS IN PLACE. , ;
i |
2. YAGIANTENNA SHOWN IN VERTICAL POLARIZATION POSITION FOR CLARIFICATION. TYPICALLY INSTALL ANTENNA ! |
IN HORIZONTAL POLARIZATION POSITION. | |
3. TO CONSERVE VERTICAL SPACING ON THE POLE (JOINT-USE OR SIGNAL POLE) WITH REGARDS TO THE ! |
SURROUNDING UTILITIES, INSTALL THE ANTENNA MOUNTING HARDWARE USING ONE OF THE TWO | |
METHODS LISTED BELOW: (ENSURE THAT THE MOUNTING METHOD DOES NOT DEGRADE THE ANTENNA'S L —
SIGNAL INTEGRI
b WIRELESS PNty
A) ROTATE THE VERTICAL SUPPORT ARM 90 DEGREES SUCH THAT THE ANTENNA IS AT THE SAME RADIO ANTENNA SEi,
HEIGHT AS THE HORIZONTAL SUPPORT ARM. ADLD ANTENNA § {g‘sm%’é Y
B) ELIMINATE THE VERTICAL SUPPORT ARM AND MOUNT THE ANTENNA TO THE HORIZONTAL SUPPORT ARM. | g i 23919 :i H
C) ANTENNA, ANTENNA SUPPORT ARM, AND SIGN TO MAINTAIN A 40" SEPARATION FROM NEUTRAL /POWER w0 JULY 2005 |wvieos: 1. N, AVERY z%m.gg
AND 12" FROM OTHER UTILITIES. | 122 N McTlosell S¢, Ruleigh NG zisws| oD 8v: A, CREECH  [meviewosv: A, T. FAULKNER ity R
SCALE REVISIONS N | DATE
4. INSTALL AN END CAP TO SEAL THE EXPOSED END OF THE MOUNTING PIPE. | | 0 B - T— (8572 fum.%gﬁ%%@g@l alfes
e e s S CADD Fitenane: —
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DECAL POLE MOUNTED SIGN |lezxeaciisc
SIGN NUMBER: SP05224 BACKG COLOR: Yellow DESIGN BY: S PIOTROWSKI DATE: Jul 18,2005 CHECKED BY: SUSAN B. KUNZ SIGN NUMBER: SP05223 BACKG COLOR: Yellow DESIGN BY: M. TRACEY  DATE: Oct 25, 2007 CHECKED BY: SUSAN KUNZ
TYPE: DECAL COPY COLOR:  Black PROJECT ID:  ID DIV:INTELLIGENT TRANSPORTATION SYSTEM TYPE: D COPY COLOR:  Black PROJECT ID: DIV: INTELLIGENT TRANSPORTATION SYSTEMS
QUANTITY: SYMBOL X Y | wWiD| WT QUANTITY: SYMBOL X Y | WID| HT
@ . q u
PR 3
SIGN WIDTH: 0'-9" = = SIGN WIDTH: ©'-9" BAR 0.2|8.2] 8.6/ 1.0
HEIGHT: 0'-6" T / HEXIGHT: 1’-0" . 0'-g" \
i N { H
TOTAL AREA: 0'4 sq.Ft. / \ }- | TQTAL m- 008 sq*Ftl s -*r /(, \ ::0‘7 0 7]
BORDER TYPE: FLUSH | o NOTE: BORDER TYPE: FLUSH CAUTION: 17¢ .
RECESS: 0" | 1 THIS RECESS: O" RF ANTENN A Jo.s" |3.7
WIDTH: 0.25" v WIDTH: 0.2" 1"C
. . B.5" ) + ‘
RADII: 1" I - RADII: 1" *Ej" do.1”
] : ]
NO. Z BARS: MAT'L: 0.063" (1.6 mm) ALUMINUM . 1°C SIGN NO. Z BARS: MAT'L: 0.063" (1.6 mm) ALUMINUM .| 10.2" lF WORK'NG JL“)"‘;,,
LENGTH: ' S| 7.5 LENGTH: | : WITHIN I
. < 11"c
USE NOTES: 2, 4 C SHALL USE NOTES: 2,4 2 T gl
I u : s 25 _ L
1. Legend and border shall be direct applied : BE 1. Legend and border shall be direct applied D'SCONNECT -'—0 gn 8.2"
Type III reflective sheeting. Type III reflective sheeting. AT TR AFF‘C 14 o c
2.Legend and border shall be direct applied \ 1" PRODUCED 2.tegend and border shall be direct applied j Yo o
non-reflective sheeting. ¥ | ‘ non-reflective sheeting. yngh S'GNAL CA I +49.5
3.Shields shall be Type 1II reflective 3. Shields shall be Type III reflective A\ B NET ire
sheeting on 0.032" (0.8mm) aluminuam and demountable. W 7.0 g AS sheeting on 0.032" (0.8mm) aluminum and demountable. t 0.87] A\ / 10.75" y
4. gackground shall be Type IIX reflective she?ting. ° o ° 4. packground shall be Type III reflective sheeting. BORDER } ;27, = Ej‘z”
5. Background shall be Type I reflective sheeting. BORDER A 5. Background shall be Type I reflective sheeting. iy o. 8.6 0.
6.Center arrow(s) vertically on sign. . 6.Center arrow({s) vertically on sign. TH=0.2"
7. :otto: p:n:i :hag. bety:pn:: :yg;a::!nz:eg:gg-u . R=1 D E C AL 7. Bottom panel shall be yellow Type IIX sheeting.
egend sha e direc piie - ety = v Legend shall be direct applied black non-reflective
sheeting. Yellow panel is: TH-8.25 sheeting.  Yellow panel is: 0.60 SPACING FACTOR
LETTER POSITIONS LETTER POSITIONS '
" Series/Size || . T
Letter spacings are to start of mext letter Yext Length Letter spacings are to start of next letter el
R F A N T E N N A c1 c A T T ° N - , ‘
0.9 [0.8 (0.5 1 0.8 |0.7 |0.7 |0.7 {0.8 0.7 (0.6 | 0.8 7.2 2.3/0.6 |0.7 |0.6 |0.6 |0.3 |0.7 0.7 0.1 | 2.3 4.4
P I S ¢ ] N N | E c T c1 R F A N T £ N N A c
1.2 0.8 10.3 {0.7 (0.7 v0.8 0.8 |06.8 0.7 |B.7 | 0.5 | 1.2 6.7 1.2 1 0.7 1 0.5 0.7 0.6 l0.6 [0.6 0.7 1 0.6 1 0.6 | 1.2 6.7
s | W 4 T ¢ H c1 I |F W |0 |R K I N | G ¢
2.6 [0.7 |0.9 |0.3 |0.7 |0.7 [0.5 | 2.6 3.9 1.4 { 0.3 | 0.5 6.8 {0.7 |0.7 [ 0.6 |0.3]0.7 |0.5 | 1.4 6.1
“ w I H I N 2 F T c
1.1 /0.8 | 0.2 | 0.6 {0.7 {0.3 |0.5 | 1 0.5 | 1 0.6 | 0.5 | 1.1 6.8
¥
D c o N N E c T c I
1.5 | 0.7 | 0.3 |0.6 {0.6 |0.7 0.7 | 0.7 |0.6 | 0.6 |0.5 | 1.5 6
A T T R A F F I c c
1.4 | 0.7 | 0.5 0.6 {0.6 [0.7 0.6 0.6 | 0.3 0.5 | 1.4 6.2
I s  § N A L C |A B I N E T c
0.5 | 0.7 0.3 |0.7 0.6 [0.7 [0.5 [0.4 | 0.6 [0.7 | 0.7 {0.3 | 0.7 | 0.6 | 0.5 | 0.5 7.9
‘, Spacing Factor is 1 unless specified otherwise NORTH CAROLINA D.0.T. SIGN DETAIL
Spacing Factor is 1 unless specified otherwise
SEAL
oy,
WIRELESS s‘\\f“‘\g CA&(.)[';','
RADIO ANTENNA SRwssigns,
f A : B
TYPICAL DETAILS £ iV SEAL "% B
2 3 023919 § §
% h A
PN DRE  JULY 2005 |Reviewo st 1. N. AVERV St ST
750 N. Greenfield Phow. , Garner, NC 27529 § PREPARED BY: A. CREECH ReviEwed BY: A, T. FAULKNER ""l,o” k‘\s‘“
SCALE REVISIONS INIT DATE R
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LEGEND

+HH YAGI ANTENNA (DOUBLE) FOR
| REPEATOR OPERATION

HH YAGI ANTENNA (SINGLE) |
" omNI ANTENNA )
~<7 EXISTING CONTROLLER AND CABINET
" EXISTING MASTER CONTROLLER AND CABINET |

=" =4

@oo> SIGNAL INVENTORY NUMBER
<J0] NEW METAL POLE W/MAST ARM
® EXISTING WOOD POLE
NEW METAL POLE
SP SIGNAL POLE
O EXISTING METAL POLE

NC 150

NC 150

o C 16

o - ENTRANCE NC 16 EXIT RAMP B
. e T P e A
NC 16 EXIT RAMP C N S

0|
F 2
Ly |
o
10
®)
y 4 \
INSTALL 8.5 DB
GAIN ANTENNA INSTALL 8.5 DB
ATTACH 12” ABOVE GAIN ANTENNA
SIGNAL CABLE ATTACH 12" ABOVE
| SIGNAL CABLE
INSTALL

_TELEPHONE SERVICE

NOTES:

1. INSTALL COAXIAL CABLE
A. ON WOOD POLES, INSTALL A 2" RISER WITH HEAT SHRINK TUBING TO ROUTE THE COAXIAL CABLE TO THE ANTENNA.
B. ON METAL POLES, RUN COAXIAL CABLE UP THROUGH THE POLE AND OUT THE MAST ARM;
FIELD DRILL HOLE WITH GROMMET THROUGH 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 REPLACE THE WEATHERHEAD WITH
HEAT SHRINK TUBING AND ROUTE THE COAXIAL CABLE TO THE ANTENNA.
D. BETWEEN THE POINT OF EXITING THE METAL POLE OR MAST ARM AND THE ANTENNA, SECURE THE COAXIAL CABLE TO THE STRUCTURE USING 3/4” STAINLESS STEEL STRAPS EVERY 12”.

SEAL

WIRELESS COMMUNICATION PLANS ,\?\:c A'Ro(

Qe ESSigr s~
ot So¥0g 2 ..’.¢

ALONG NC 150

2. IF EXISTING SPARE RISER IS AVAILABLE, REMOVE WEATHERHEAD AND INSTALL COAXIAL CABLES. RESEAL WITH HEAT SHRINK TUBING. | S SFT 5z

3. INSTALL WIRELESS ANTENNA ON POLE WITH RF WARNING SIGN AND AIM TOWARDS MASTER. N . DIVISION 12 LINCOLN CO. NEAR CHRONICLE 14543 :

4. MAINTAIN PROPER CLEARANCE FROM ALL UTILITIES PER THE NESC. " Pensporto™” PLAN OATE:  APRIL 2008  frevieweosv:  [,N. AVERY ?»-iﬂsmm
PREPARED BY:  S.C. WARDLE |Reviewen Bv: G.G. MURR, JR. | R

5. INSTALL WIRELESS SERIAL RADIO MODEM WITH EXTERIOR DISCONNECT SWITCH LOCATED ON CABINET. (NOTE: RF ANTENNA DISCONNECT SWITCH NOT REQUIRED ON NCDOT-OWNED POLE.)  REVISIONS

6.

REFERENCE “WIRELESS RADIO ANTENNA TYPICAL DETAILS.”
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= =
ol CONVENTIONAL 4-SIDED LOOP =1
- — 2
Lt = SAW CUT OPTIONS LOOP WINDING METHOD <Z= .
2593, SAW SLOT DEPTH CHART OPTION 1 OPTION 2 PFINISH A58
mS_ I (POOR PAVEMENT) | T
| o | o ' (4]
D ~ | 45° 1 00P WIRE TAIL |, = -
I%ggm ! pEPTH | NO. OF WIRE TURNS 19%.18" _.,1 . SECTION TO - Eg{cus:ﬁ |
- =, JUNCTION BOX
530 (I TaT3]als |6 ) Dy ON BO HCx=°8
=T0eT Ve 72" 8" -4 < Exhzi
8= CONCRETE |2.0(2.0]2.5/2.5|3.0 y T E!&":SJ
*RB= .
- 295 ASPHALT |2.0|2.5/3.0/3.0|3.0 A A A A 2 fﬁé
o ol ¢ 4 ¢ 1) 114" CORE DRILL , - =
o |
Do o ) \ , INTERSECTIONS WHEN INSTALLING 2 OR [% 5o
= & ] %" MIN N / 1 MORE LOOPS IN o
+ (TYP) A 4 ¥ ADJACENT LANES,
WIND LOOPS IN
DEPTH . . 4 ALTERNATE DIRECTIONS
* f»: yf‘ft ‘ df : A "’P ﬁ,flw"q: ‘4' v f”"‘; .,Iv ‘ ‘j i -
— SECTION A - A CHISEL EDGES SMOOTH 0
g ! - n— ; T ———————— m
m | c ©
S 5| LOOP WIRE TWISTING METHOD QUADRUPOLE LOOP 2 S
- SAW CUT OPTIONS LOOP WINDING METHOD
- INCORRECT WAY TO TWIST WIRE " OPTION 1 | | S -
< T (POOR PAVEMENT) H O
m O W 45° FINISH < -
o ,, 20 e o swar | &
12" MAX e 3 ol 3 > | o
m > ] ‘“ﬁ ? JUNCTION BOX T
-n:ll ~ CORRECT WAY TO TWIST WIRE 7N /“\“\12"-13" 9 [ = =
i S ¥ ' S8
> A A A A A LA W
H= ~ 4 ¢ t $ H o
=
=35 NOTES l 114" GORE DRILL A | @ "_'_"
- = 3 ¢ b ?‘ﬁ%egggcgggms 3 O
1. OVERLAP SAW CUTS AT CORNERS AND INTERSECTION |
S S| POINTS To ENSURE UNIFORM SAW SLOT DEPTH. NN S 52
"U  |5. MAINTAIN 12" SPACING BETWEEN LOOP WIRE =
N TAIL SEGTIONS. -~
3. WIRE LOOPS CONNECTED TO THE SAME DETECTOR :
CHANNEL IN SERIES. |- ‘
4. LOCATE LOOPS IN CENTER OF LANES UNLESS -
OTHERWISE SHOWN ON PLANS OR APPROVED IR CHISEL EDGES SMOOTH
BY ENGINEER. : »
SECTION A - A
SHEET 1 OF 3 SHEET 1 OF 3
DEPTH IS 2.5" FOR CONCRETE AND 3.0" FOR ASPHALT
1725D01 o * 1725001

See Plate for Title
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m =
Erﬁ STEP 1. STRIP LOOP WIRE AND LEAD-IN CABLE STEP 3. INSULATE EACH SOLDER JOINT SEPARATELY ggz
§§0% 2" e LOOP WIRE éé%o
r-Sm"?;sg SHIELD | 1 LLSEEZI;
mz x3 ~LEAD-IN CABLE CnT
G o T o~ — [ S e } = -
?%%g%g t:‘;:: DRAIN WIRE - § ggééé
” " 1 " |
:"-—%85‘" e [~ SHRINK TUBE | ﬁgu‘é‘é
oEX= ' /\ Soga
§2>u: | - | zg;
a2 STEP 2. CONNECT AND SOLDER lﬁ =
= ! 1 o

P TWIST BARE CONDUCTORS
TOGETHER AND SOLDER
WITH RESIN CORE SOLDER

P ]
OR
O B TR
TOGETHER WITH AN STEP 4. ENVIRONMENTALLY PROTECT SPLICE
CONNECTOR AND SOLDER
1 WITH RESIN CORE SOLDER
1 ]

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

oSS G NS SN PN PN PN IR ST s,
535S SRR
B RIS
toleleledeleleloteeloteletetelele o latetote 0o 0 0 0%s
o et e e e s tat et tesstatateteteatotstate,
ATttt te et tetetetetetetetetatatetetese ool etole:
et ete el de et tetete et e tetatetetatetelotere
B R RIRARIALIRELIERLAIRILERLLAK
paratatatetoletetetoleletototedels

LOOP WIRE AND LEAD-IN CABLE CONNECTION DETAILS
SINGLE CONNECTION SERIES CONNECTION

LOOP WIRE
TAIL SECTIONS

LEAD-IN CABLE

404 ONIMVHA TIV13d HSITONAG

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

SILICONE IMPREGNATED SHRINK TUBING

JHIM 4007 ANV 378vO NI-avaT HOd ONIDITdS
Sd007 NOILJ31l3d NOILONANI
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