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MESSENGER CABLE CONDUCTOR TO POWER FoS<aS
GROUNDING CONNECTION SYSTEM POLE GROUND <-x>0O
=1
P SCPwn T
NEUTRAL - - METER BASE = ~T
CONNECTION n lo -2
l_
L o =
1 LlJ D
——— L — HUB -l a3
LOCK NUT g =] #8 AWG MIN
#8 AWG MIN STRANDED COPPER (WHITE)
STRANDED COPPER (BLACK) | — SERVICE DISCONNECT
120 V SINGLE — NEUTRAL BUS
POLE BREAKER _— MAIN BONDING SCREW
#8 AWG MIN |
STRANDED COPPER (WHITE) AR A NN TED L)
#8 AWG MIN _ | STRANDED COPPER WIRE =
STRANDED COPPER (BLACK) -
GROUNDING/BONDING BUSHING 0
#4 AWG SOLID BARE o
LOCK NUTS ~— COPPER WIRE TO c 2
FOR JOINT USE POLES ONLY, GROUNDING ELECTRODE r =
#6 AWG MIN SOLID BARE COPPER SYSTEM o
WITH SPLIT BOLT CONNECTORS OR O] >
PARALLEL GROOVE CLAMPS ON EACH END = K =5
(CONNECTION TO BE MADE ABOVE p = O A
SPECIAL ROUTING SHOWN BELOW) = = =
L 1 é w <
WIRE STAPLES, 24" SPACING ABOVE 8 FEET —== S o
AND 12" SPACING BELOW 8 FEET ABOVE GROUND (TYP) = o
Q =
24" MIN c >
A2 b 5z ;(5
I LGP, R PROVIDE WIRING ROUTING AND STAPLING SO
W R i RUSRALL THAT STAPLES MAY BE TEMPORARILY Z Nn=
SRRIGIRAIRG AR REMOVED AND GROUNDING WIRES CAN BE = =
= S RRUR R QR PULLED MIN 1.5" OFF POLE & SPACED MAX » g )
= SN | i > 0.75" APART TO ENABLE TESTING OF GROUNDING =
[= ! | — ELECTRICAL SERVICE ELECTRODE RESISTANCE BY CLAMP ON TESTER T < o)
- | TO CABINET n O
N T L G
e
el &
n m
58" DIA COPPER CLAD STEEL 1
GROUNDING ELECTRODES, WITH W
IRREVERSIBLE COMPRESSION
GROUND CONNECTOR
SHEET 1 OF 1
S
TWO-BOLT METHOD (PREFERRED) ONE-BOLT METHOD In:‘>’_3
<<=
1" SERVICE RISER WITH WEATHERHEAD 1" SERVICE RISER ZX Lo
WITH WEATHERHEAD T o O =
58" SHOULDER EYE BOLT WITH OO¢¢gT
CURVED SQUARE WASHERS (3" X 3") GRS L=, -
AND DOUBLE NUTS ES<SE
1 ‘ PARALLEL GROOVE CLAMP <o S
= GALVANIZED 2-HOLE PIPE ) 58" SHOULDER ANGLE KT Suw
- STRAPS ON 5' CENTERS 58" EYE NUT WITH EYE BOLT WITH CURVED CD'EU-S—'
© PARALLEL \ CURVED SQUARE WASHER SQUARE WASHER (3" X 3") TSI
GROOVE CLAMP NUTS (3" X 3") AND NUT ST A
v ; £ W =&
‘ { N —Xo-----zooxg :: __ _: BOLT I ok N\------ 1I- T [mn)
w - O
o WASHER
(o]
PARALLEL GROOVE CLAMP,
DRIP LOOP| 3-BOLT CLAMP OR EQUIVALENT
" TYP
A . 58" SHOULDER ANGLE EYE BOLT WITH PARALLEL GROOVE CLAMP, O]
- CURVED SQUARE WASHERS (3"X 3") 3-BOLT CLAMP OR EQUIVALENT =
AND DOUBLE NUTS a
WEATHERHEAD OR o 2
HEAT SHRINK TUBING S S
o
| \ggl_?g g/‘iRE\WG MULTIPLE SPANS COMMUNICATIONS CABLE S %
T COPPER WIRE (TYP) AT INTERMEDIATE POLE = DOCUMENT NOT CONSIDERED
WIRE STAPLES, 24" < N =
SPACING ABOVE 8 FEET o w < FINAL UNLESS ALL
AND 12" SPACING INSTALL EYE BOLTS _
BELOW 8 FEET ABOVE | 8 INCHES APART F@ o = SIGNATURES COMPLETED
GROUND (TYP) VERTICALLY, MINIMUM SUSPENSION CLAMP E 5
: _—— SHOULDER EYE BOLT WITH "J7 HOOK < =
3" MAX J WITH WASHER, NUTS a T
AND ANGLE EYE (TYP) PARALLEL GROOVE cLAMP |5 A3 c<.(>
T / =8 See Plate for Titl
PR = o=
- = XA
2N\ 2 ey | /WR(APPING TAPE OR 5 L ) )
e | L LASHING WIRE (TYP) i o Prepared in the Offices of: SEAL
‘ | TO ELECTRICAL i
_ , SERVICE METER o 2 \\\\\\\mu,,,///
BASE OR COMMUNICATIONS CABLE > 3 RORS CARp .,
DISCONNECT Ll T \\\Q\ 0'..€.€.S..S}.0...'o ////
" - < N o°..Q*Q 4/4 S ¢ -
2" METALLIC CONDUIT TO #4 OR #6 AWG SOLID BARE < SR (Y -
CABINET OR PULL BOX COPPER WIRE GROUNDING RV GLANP = I SEAL 272
54" DIA COPPER CLAD STEEL CONDUCTOR (DOWN POLE TO NOTE = i 4308 =
GROUNDING ELECTRODE, DRIVEN GROUNDING ELECTRODE) PR i =
INTO UNDISTURBED EARTH WITH SN S 3
TRREVERSIBLE COMPRESSTON USE PARALLEL GROOVE CLAMP 3-BOLT 7, NS RS
GROUND CONNECTION PARALLEL y O° 2 /9 RO N AN
o CLAMP OR EQUIVALENT. FOR CONNECTING 4TINS
MESSENGER CABLE (TYP)\ GROOVE CLAME COPPER WIRE TO MESSENGER, USE PARALLEL 1y Be TR
OR EQUIVALENT GROOVE CLAMP. S_;IE7ET2 6(;;011 mlﬁfzbim 10/11/2017
750 N. Greenfield Parkway sLami
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#4 STIRRUP NOTES: o %)
—
>
15" PREMOLDED 1. CAST FOUNDATION AGAINST UNDISTURBED SOIL WHEREVER tE.<(
ANCHOR BOLT (TYP) EXPANSION JOINT FILLER CONDITIONS PERMIT. IN UNSTABLE SOIL, CAST-IN-PLACE <= = .
3" GLEAR (TYP) 0 /—SIDEWALK - TUBE FORMS ARE ALLOWED WITH APPROVAL. E o C:E QO
A A — T 1 2. COMPLY WITH APPLICABLE PROVISIONS OF SECTION 825 T g_) — Z
$ RN - —e N N qa',\\/<\</\\</<\\/<\ FOR CONCRETE CONSTRUCTION. o o CD I
- B RN || AR g ™ |
Sl L LAk 3. USE CLASS "A" CONCRETE THAT MEETS THE REQUIREMENTS OF WS -
SECTION 1000 WITH A COMPRESSION STRENGTH AT 28 DAYS — O é O35
BOLT CIRCLE PEDESTAL FOUNDATION DETAILS FOR SIDEWALK OF F'c= 3000 PSI (MIN.). <L _-_+H
4, USE ASTM GRADE 60 DEFORMED BARS FOR ALL REINFORCING c',‘.) I:I—: CZ> LLl
STEEL. b O
#8 VERTICAL (a'm o — <C
IR vais CONDUIT AS REQUIRED 5. GRADE IS ASSUMED TO BE (8H:1V) OR FLATTER. FOUNDATION o
SIZE AND DEPTHS ARE BASED ON THE FOLLOWING SOIL DESIGN = . ;:
PEDESTAL FOUNDATION - PLAN VIEW PARAMETERS: o o
A. SANDY TYPE SOIL - & =
. SREAKAWAY ANGHOR MEMBER (TYP) B. NO GROUND WATER WITHIN 5'-0" OF SURFACE ELEVATION 1 =
< (SEE NOTE 8) C. WIND SPEED NOT TO EXCEED 140 MPH ™
: IF ACTUAL CONDITIONS VARY SUBSTANTIALLY FROM THOSE
ANCHOR BOLT (TYP) - i ASSUMED, THE FOUNDATION DEPTH MAY BE ADJUSTED. IN THIS
1 HEAVY HEX NUT (T@ F/V’ CHAMFER —:E /1” CHAMFER CASE, CONTACT THE ENGINEER.
! FLAT WASHER TOP y : , - = ) 6. MAINTAIN AT LEAST 3" COVER ON ALL REINFORCEMENT.
" (TYP = D 3" (TYP
S ;ﬁ ’ = - S iﬁ ! 7. ORIENT CONDUIT AS REQUIRED BY THE DESIGN OR AS
1 > =
TR ]:::g §§§@< ) e GO {%‘ _ ggg@« ) DICTATED BY FIELD CONDITIONS.
YRR 1 E S| o YRR 1 = h 5|0 8. USE ADHESIVE ANCHOR FOR THREADED COUPLING INSERT.
’ 1 I x| © ’ | | © FOR TYPE I MINIMUM DEPTH NECESSARY IS 0'-41%" AND FOR
—1L o © o | © TYPE II MINIMUM DEPTH NECESSARY IS 0'-628". FOLLOW o
‘ " 3 © 4 ¥ @ MANUFACTURER'S INSTALLATION INSTRUCTIONS. S
1 -
\ Y o« L
¢ 713 i ® il
- I
:m E 1" MIN DIA. CONDUIT FOR GROUNDING CD
ﬁl#ﬁA\éYLAﬁE)vagﬂi ] o . E o . c%o g a / REFER TO PEDESTAL FOUNDATION CHART E
(TYP) o =
a c |= _ _
olo E |9 58" DIA. X 10’ COPPER CLAD ‘% % <§E
o ° S5 o o < |7 STEEL GROUNDING ELECTRODE (I) dp)
ool * | © WITH IRREVERSIBLE COMPRESSION ( ] fi \m am i
= o GROUND CONNECTOR LU ')
5| R < °
[ { ] < 1_ | e ® V //\\\///\ N I—l
e 37 (TYP) Y A E -
f N <
o ° DIAMETER "A" < I.u (R
) ! F= = Q=
+ =
& | o ° \ TYPES I & II ONLY CONDUIT AS REQUIRED. <L LLl 8
3" (TYP) , (STUB AND CAP - o L
% SECTION A-A j ) UNUSED CONDUIT) (dp)
10" LAP
DIAMETER "A" I
! an
TYPES I, II & III j
SECTION A-A b
CLOSED HOOPS GROUNDING & CONDUIT DETAIL =

PEDESTAL FOUNDATION TYPE AND SIZE REINFORCING STEEL SCHEDULE
SIZE ANCHOR BOLT INSTALL Y BAR STIRRUP
DIAMETER |DEPTH |CONCRETE G O STEN QUANTITY
TYPE PEDESTAL DESCRIPTION DIAMETER| LENGTH | SYSTEM
"A" "B" | VOLUME | (MIN.) (YES/NO) 17 WEIGHTlsTZE VEETI?,A'— SPACING DIAMETER|OVERLAP | wegHT | JOTAL
FT FT cY IN FT-IN QTY|LENGTH 6 ON 12 LENGTH|  "c¢" MIN. WEIGHT
# LBS | # | CENTERS | CENTERS |TOTAL LBS (WELS
I PEDESTRIAN PUSHBUTTON 2’0" [3-6"| .41 15 1-6" NO — | FT_ — S
II NORMAL - DUTY 2-0" |5-0"| .58 34 2'-0" YES 8 8-0. 1 56 |4 0 2 4 5.7 1-6 10-10° 1 15 | 7
III HEAVY -DUTY 21_611 7!_011 1.27 1 41_011 YES 8 6 4,'6” 86 4 5 3 8 5,'7” 1,'6” 0,'10” 30 116 SHEET 1 OF 1
8 6'-6" | 122 | 4 7 4 11 |7'-2"| 2'-0" | 0'-10 53 175
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PHASING DIAGRAM

PHASING DIAGRAM DETECTION LEGEND

TABLE OF OPERATION
PHASE

SIGNAL g g . i
FACE ++8@
5|6 >
21 NG RY
22 PIYIR]Y
61 RIVIR|Y
62,63 |R|G|R]|Y
8,82 |R|R|G|R

SIGNAL FACE I.D.

All Heads L.E.D.

®)

C——  —

()

=)

@ 12" 12"
<0 DETECTED MOVEMENT @ @
<——  UNDETECTED MOVEMENT (OVERLAP) 12" @
<——  UNSIGNALIZED MOVEMENT @ @
< — —>  PEDESTRIAN MOVEMENT 22 62, 63 s
21 61 81, 82 =
ge]
[
>
o
o]
=
.
[
(@]
=
(o]
(a\]
(7p]
oD
US 158 WB/NC 14
- TT'ItTTTTTT’T T —|— - T — T = T i T K T
e o o @ o o e
2 —
45 Mph -2% Grade
MAXTIME TIMING CHART |
[oX
PHASE S | |
FEATURE o
2 5 6 8 5 | |
Walk * _ _ _ _ 5 | |
o
o ‘ |
Ped Clear * - - - _ =
€ |
Min Green 12 7 12 7 o I ,
=
Passage * 6.0 2.0 6.0 2.0 o | [
Passage 2 * - - - - :;; | l
vor 1 31
ax 1 75 20 75 25 J }
Yellow Change 4.7 3.0 4.6 4.0
US 158 EB
Red Clear 1.0 1.9 1.1 1.0
Added Initial * 2.5 - 2.5 -
Maximum Initial * 34 - 34 -
Time Before Reduction * 20 - 20 -
Time To Reduce * 30 - 30 -
Minimum Gap 3.0 - 3.0 -
Advance Walk - - - _
Non Lock Detector - X - X
Vehicle Recall MIN RECALL - MIN RECALL -
Dual Entry - - - -

* 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.

Design Speed 35 Mph
-2% Grade

MAXTIME DETECTOR INSTALLATION CHART

DETECTOR PROGRAMMING
DISTANCE o _|E NEIE
SIZE FROM S| CALL | DELAY |EXTEND | |2 |2 |3 | @ ;‘ P
LOOP (FT) | sTopsar| TURNS = |pHasE| TINE | TINE & |~ |B|3 (8| E|=
(FT) = = =|2)=

<<
2A% 6X6 300 * |k 2 - - X X|-1X - |k
5A% | 6X40 | 0 * |%| 5 | 10 - XX -] R
6A% | 6X6 | 300 * |%k| 6 - - IXIX - Xk
8A% | 6X40 | O * |%| 8 - - XX |k

* Video Detection Zone
~
-
-
-
—
~
—
—
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5438 Wade Park Boulevard
Suite 200 Raleigh, NC 27607
Phone: 919-461-1100

Signal Upgrade - Temp Design 1

PROJECT REFERENCE NO. SHEET NO.

BR-0043 Sig. 2.0

3 Phase
Fully Actuated
(Isolated)

NOTES

Refer to "Roadway Standard Drawings
NCDOT” dated January 2018 and
“Standard Specifications for Roads and
Structures” dated January 2018.

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

Phase 5 may be |agged.

Set all detector units to presence mode.
Reposition existing signal heads numbered

62 and 63.

Instal |l backplates for signal heads numbered
21, 22, and 61.

Existing signal head numbered 62 has

backp late.

Locate new cabinet so as not to obstruct

distance of vehicles furning right on red.
This inftfersection uses video detection.
Instal |l detectors according fto the
manufacturer’s instructions to achieve
the desired detection.

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—)
O=1 Signal Pole with Sidewalk Guy @ ¢
_C— Inductive Loop Detector C__"O
>< Controller & Cabinet o2
O Junction Box L
—ee—e e — 2-in Underground Conduit ——-——-—
N/A Right of Way = @————-
— Directional Arrow —>
B I Construction Zone Drums N I
D Video Detection Zone D
Construction Zone
N/A Guardrai | I I
D “YIELD” Sign (R1-2) ®
No Right Turn Sign (R3-1)
© No Left Turn Sign (R3-2) ©

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

(TMP Phase I)
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18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL

(remove jumpers and set switches as shown)

REMOVE DIODE JUMPERS 2-5 and 2-6.

Wil

7

1-1

18 CHANNEL PROGRAM CARD
o{le o{le o{[}e o{[® o[-0 o{[-® o[-0 o{[® &{[-®
o [le o{[le o{[}e o{[}e o{[}e o{[-® o{[-® o{[® o{®

10-16 11-16 12-16 13-16 14-16 15-16 3-18 2-17

10-18 11-18 12-18 13-18 14-18 15-18 16-18 17-18 1-18

10-17 11-17 12-17 13-17 14-17 15-17 16-17 2-18

L)

1-16

oo o{le o{fl® o1lle &L o{-e o{l-® o1l® oo

10-15 11-15 12-15 13-15 14-15 4-18 3-17 2-16 1-15

=8 ofF ofF nE8 ©oF i vT «J
-~ A D vl A vl A A wd A wal A vl A
= oS NHeoe w 5
N NG N@® NO NO N@g N

3-10 2-9
3-8

4-10  3-9

5-10 4-9
6-10 5-9

7-10  6-9

oo o{le o{[l® o1fl® oif-e o[-0 o{l-e o{l-e®

8-16 7-15 6-14 5-13 4-12 3-11

oo o{le o{[le o{fle e{-e o[- o{le o{l-e

8-15 7-14 6-13 5-12 4-11

oo o{le o{[le o{ll® oil-e oLl-e o{l-e o{I-e®

9-15 8-14 7-13 6-12 5-11

o{[le oo o{fle o{le o[-0 o{[-e o{le o-®

8-18 7-17 6-16 5-15 4-14 3-13 2-12 1-11
9-14 8-13 7-12 6-11

8-10 7-9

o{le o{Jle o{J}e e{[le o{}e o{[}® o{l®@ O O e{ll®
o-D]]]-OO-D]]]-OO-D]]]-OO-D]]]-Ogﬁ]]-OO-D]]]-Oo-D]]]-oo O e{fl®
%%%%%ﬁh%%%%

oo o{-e o{l® o1[l® o[- o{[-0 o{[-0 &1[-® &{-®
10-14 11-14 12-14 13-14 5-18 4-17 3-16 2-15 1-14
oo o{[-e o{[l® o[l® o[- o{[-0 o{[-0 &1 [-® e
10-13 11-13 12-13 6-18 5-17 4-16 3-15 2-14 1-13
ol o{f-e o{[l® o[le o[- o{[-0 o{[-0 o{[-e e
10-12 11-12 7-18 6-17 5-16 4-15 3-14 2-13 1-12
oo o{-e o{l® o1 le o[- o{[-e o{[-® o{-e oo
10-11

oo o{le o{l® o1 l® o[- o{[-e o{[-® o1 -® o]
9-18 8-17 7-16 6-15 5-14 4-13 3-12 2-11

-16

ol o{le o{l® o1ll® &L o{[-e o{[-® o-® oo

9-13 8-12 7-11

9-12 8-11

el

COMPONENT SIDE

9-17

YELLOW DISABLE

0100
o110

O

ONONONONONONON®)
©oo~NoO UGS WN
ONONONONONONON®)

(@)

n
n

NOTES:

REMOVE JUMPERS AS SHOWN

1. Card is provided with all diode jumpers in place. Removal of any jumper
allows its channels to run concurrently.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

3. Ensure that the Red Enable is active at all times during normal operation.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070.

INTERNAL DIP SWITCHES

ON—>

[ W RF2010

Il | RPDISABLE

[ B WD 1.0 SEC 2
Il | GYENABLE g
B | SF#1 POLARITY 5
:-l: LEDguard

[ T— RFSSM

B | FYa COMPACTﬁ
B | FYA1-9

B | FYA3-10 >
B | FYA5-11
B | FYAT7-12 _
ON—>

W |1 —

[ >

[ ] 3

Iy =

[ > o

[ e

(] 7

\g‘ 8 —

ON —>

W o —

N 10

[ ] 11

[ | 12

W 3 =2

W |11 &

IR RE

W |6

W |7

W ] s—

Il = DENOTES POSITION

OF SWITCH

NOTES

1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused

PROJECT REFERENCE NO. | SHEET NO.

BR-0043 Sig. 2.1

INPUT FILE POSITION LAYOUT

(front view)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
S S S S S S S S S S S S S FS
L L L L L L L L L L L L L
FLE Y ? ? ? ? ? ? ? ? ? ¢ ? ¢ ? DC
ISOLATOR
"I" E E E E E E E E E E E E E ST
AR
L T T T T T T T T T T T T T DC
Y Y Y Y Y Y Y Y Y Y Y Y Y ISOLATOR
S S S S S S S S S S S S S S
L L L L L L L L L L L L L L
U @] (@) O O (@) O O O (@) O (@) O (@) O
FILE T T T T T T T T T T T T T T
"J" E E E E E E E E E E E E E E
M M M M M M M M M M M M M M
I A A I 2 T I I I -2 2 I B A
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE
ST = STOP TIME
LOAD RESISTOR INSTALLATION DETAIL
(install resistor as shown)
Phase 5 Red Field
Terminal (131)
ACCEPTABLE VALUES
Value (ohms) | Wattage
1.5K-1.9K | 25W (min)
2.0K-3.0K | 10W (min) AC-

vehicle load switches in the output file. The installer shall verify that signal heads
flash in accordance with the signal plan. SIGNAL HEAD HOOK-UP CHART
LOAD AUX | AUX | AUX | AUX | AUX | AUX
S1 S2 S3 | S4 | S5| S6 | S7 S8 S9 | S10| S11|S12
2. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk. SWI;;‘:JNO' 5152531541955 96
CHANNEL | 1 2 13| 3 | 4 |14 ] 5 6 15| 7 | 8 |16 9 | 10|17 | 11| 12| 18
3. If this signal will be managed by an ATMS software, enable controller and detector ' 5 . 5 3
logging for all detectors used at this location. PHASE | 1 2 PED| 3 | 4 |PED| O © |pep| 7 | ® |pED|OLT|OL2SPARE OL3| OL4 |SPARE
HEaDG, |NU | 21| 22 | NU [ NU | NU | NU | 21| 61 |62,63] NU | NU [81,82) NU | NU | NU | NU | NU | NU | NU
RED 128 | 128 * | 134 | 134 107
YELLOW 129 | 129 135 | 135 108
GREEN 130 136 109
RED
ARROW
YELLOW 132
EQUIPMENT INFORMATION ARROW
CREEN 130 133 | 136
CONrONET ..., 2070LX ARROW
Cabinet.......ccoceeiii 332 w/ Aux NU = Not Used
Software.........ccooeviiiiiis Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
Cabinet Mount..........ccccoveeiiiiii, BASE
Output File Positions..........cccccccoooeeeei. 18 With Aux. Output File
Load Switches Used...........ccccovenennenn. S2,S7, S8, S11
Phases Used.........ccccceeviiiiiiiiiiiiciin, 2,5,6,8
Overlap "1". ..o, NOT USED
Overlap "2"......coeeeeeeeieeiieiee, NOT USED
Overlap "3"....ccoooieiiiiii, NOT USED
Overlap "4"........ooie e, NOT USED
SPECIAL DETECTOR NOTE
Install a video detection system for vehicle detection.
Perform installation according to manufacturer's directions and
NCDOT engineer-approved mounting locations to accomplish the
detection schemes shown on the Signal Design Plans.
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DocuSign Envelope ID: D5321754-04C0-49BE-AAFD-857ECE4F 163F

PROJECT REFERENCE NO. SHEET NO.
BR-0043 Sig. 3.0
PHASING DIAGRAM
TABLE OF OPERATION
PHASE MAXTIME DETECTOR INSTALLATION CHART
SIGNAL |0 F DETECTOR PROGRAMMING 3 Phase
race 212128 S N Fully Actuated
c1El8s DISTANCE 2 o|E NEIE (Isolated)
516 H Loop SIZE FROM | pns | S| CALL | DELAY |EXTEND | 5 =33 g(; ;‘ s
o1 SRR (FT) | STOPBAR = [PHASE| TINE | TIME | = | |3 |3 |3 |2 |=
n (FT) = 5 =8| =
22 PIYIR|Y = NOTES
61 R T R|Y 2A% 6X6 300 * |k 2 - - X X|-1X - |k
- ~Tclr Ty 5A% | 6X40 0 % (%!l 5 10 - oIx - Ix -] % 1. Refer to "Roadway Standard Drawings
6A% | 6X6 | 300 * (% 6 i - IxIx - Ix -1 4 NCDOT” dated January 2018 and
81, 82 RIR]G R 8A% | 6X40 0 * |%| 8 _ NNV I I 0 I I P “Standard Specifications for Roads and
_ . Structures” dated January 2018.
* Video Detection Zone 2. Do not program signal for late night
SIGNAL FACE I.D. flashing operation unless otherwise
A1 Heads L.E.D directed by the Engineer.
©0ds Leb-U 3. Phase 5 may be lagged.
4, Set all detector units to presence mode.
@ @ @ 5. Reposition existing signal heads numbered
PHASING DIAGRAM DETECTION LEGEND = P 2. 22. 61, 62. 81. and 82.
@12" @12" _ 6. Reposition existing signs @ and 0.
<0 DETECTED MOVEMENT @ @ ~ . . .
UNDETECTED MOVEMENT (OVERLAP) 12" // . Remove existing signal head numbered 63.
-~ UNSIGNALIZED MOVEMENT @ @ @ @ - 8. Existing signal heads numbered 21, 22, 61,
— N h kplates.
< ——>  PEDESTRIAN MOVEMENT 22 62 2 \ - and 62 have backplates. .
21 61 81. 87 < | _— 9. This infersection uses video detection.
’ o - Install detectors according to fthe
c \ — / o o o
2 | - manuftacturer s instructions to achieve
= L the desired detection.
<
(@]
=
T o
(a\]
(7p]
oD
o US 158 WB/NC 14
%\ B e T T T T T T T ﬂ E n E H E
2 7 ]
2> 0 e— LEGEND
g P L AP . — PROPOSED EXISTING
g O—> Traffic Signal Head o>
g O Modified Signal Head N/A
- — Sign —
; o Pedestrian Signal Head
i 45 Mph -2% Grade With Push Button & Sign
S O— Signal Pole with Guy o)
o O=1 Signal Pole with Sidewalk cuy @&
X . _
= _C— Inductive Loop Detector cC__"O
° > Controller & Cabinet ox2
é O Junction Box u
2 MAXTIME TIMING CHART y, e - 2-in Underground Conduit —-—-—-—-—
: o ® ‘ 5 y N/A Right of Way —_—
5 FEATURE PRASE & o / — Directional Arrow —
8 2 5 6 8 © ‘ ‘;-g / L Construction Zone Drums  —& &
- Walk ” - - - - 3 25 / o Video Detection Zone a——
7 Ped Clear * - - - - S c%g\:l / Construction Zone
: Min Green 12 7 12 7 S I S / N/A Guardrai —
T * =
E Passage 6.0 2.0 6.0 2.0 g § // @ "“YIELD" Slgﬂ (R1-2) @
2 rossoge 2 - - - - 9 l / No Right Turn Sign  (R3-1)
3 :A”] — Z57 j‘; :56 jz 1 e / © No Left Turn Sign (R3-2) ©
5 ellow ang . . . .
2 US 158 EB
8 Red Clear 1.4 2.6 1.3 1.1
s Added Initial * 2.5 - 2.5 -
& Mani Initial 34 34 DOCUMENT NOT CSOSNSIDERED
| aximum Initial * - - : : FINAL UNLESS ALL
5 T. Buf Reduction * - - - - Signal Upgrade - Temp Design 2 (TMP Phase II) SIGNATURES GOMPLETED
2 fme elore Tedueron Prepared for the Offices of: SEAL
g fme To e L A N - US 158/NC 14
é inimum Gap . - . - at \\\\\)\ C /?O//,/
< SRR e
: n - - - - RS o0
3 Advonce Walk US 29 Northbound Ramps SO
3 Non Lock Detector - X - X [} :I SEAL ’E
s Vehicle Recall MIN RECALL _ MIN RECALL - A=< OM Division 7 Rockingham County Reidsvillel = 3 034481 7 =
L PLAN DATE: Jan 2023 REVIEWED BY: H.M. Surti ’//% &y gk,.-"\ N
a3 Dual Entry - - - - NC Firm License No.: F-0342 . LAt SN S
Lo o reenfle wy.Garner, PREPARED BY: U REVIEWED BY: ///4 Q\\\\
E% * These values may be field adjusted. Do not adjust Min Green and Extension times for phases 54_38 Wade Pé'il’k Boulevard N A YGSCALE == Riwwg[gNsTlndal INIT. DATE " /"{IGI:M}\?\\‘S\\
Qo< 2 and 6 lower than what is shown. Min Green for all other phases should not be lower than Suite 200 Ra/elgh: NC 27607 \ 0 4o ( —— DocuSigned by:
8%% 4 seconds. Phone: 919-461-1100 \\\ E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, éh,w(m/% ,VL SW{‘[ 3/10/2023
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18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL

(remove jumpers and set switches as shown)

REMOVE DIODE JUMPERS 2-5 and 2-6.

Wil

7

1-1

18 CHANNEL PROGRAM CARD
o{le o{le o{[}e o{[® o[-0 o{[-® o[-0 o{[® &{[-®
o [le o{[le o{[}e o{[}e o{[}e o{[-® o{[-® o{[® o{®

10-16 11-16 12-16 13-16 14-16 15-16 3-18 2-17

10-18 11-18 12-18 13-18 14-18 15-18 16-18 17-18 1-18

10-17 11-17 12-17 13-17 14-17 15-17 16-17 2-18

L)

1-16

oo o{le o{fl® o1lle &L o{-e o{l-® o1l® oo

10-15 11-15 12-15 13-15 14-15 4-18 3-17 2-16 1-15

=8 ofF ofF nE8 ©oF i vT «J
-~ A D vl A vl A A wd A wal A vl A
= oS NHeoe w 5
N NG N@® NO NO N@g N

3-10 2-9
3-8

4-10  3-9

5-10 4-9
6-10 5-9

7-10  6-9

oo o{le o{[l® o1fl® oif-e o[-0 o{l-e o{l-e®

8-16 7-15 6-14 5-13 4-12 3-11

oo o{le o{[le o{fle e{-e o[- o{le o{l-e

8-15 7-14 6-13 5-12 4-11

oo o{le o{le o{ll® oil-e oLl-e o{l-® o{I-e®

9-15 8-14 7-13 6-12 5-11

o{[le oo o{fle o{le o[-0 o{[-e o{le o-®

8-18 7-17 6-16 5-15 4-14 3-13 2-12 1-11
9-14 8-13 7-12 6-11

8-10 7-9

o{le o{Jle o{J}e e{[le o{}e o{[}® o{l®@ O O e{ll®
o-D]]]-OO-D]]]-OO-D]]]-OO-D]]]-Ogﬁ]]-OO-D]]]-Oo-D]]]-oo O e{fl®
%%%%%ﬁh%%%%

oo o{-e o{l® o1[l® o[- o{[-0 o{[-0 &1[-® &{-®
10-14 11-14 12-14 13-14 5-18 4-17 3-16 2-15 1-14
oo o{[-e o{[l® o[l® o[- o{[-0 o{[-0 &1 [-® e
10-13 11-13 12-13 6-18 5-17 4-16 3-15 2-14 1-13
ol o{f-e o{[l® o[le o[- o{[-0 o{[-0 o{[-e e
10-12 11-12 7-18 6-17 5-16 4-15 3-14 2-13 1-12
oo o{-e o{l® o1 le o[- o{[-e o{[-® o{-e oo
10-11

oo o{le o{l® o1 l® o[- o{[-e o{[-® o1 -® o]
9-18 8-17 7-16 6-15 5-14 4-13 3-12 2-11

-16

ol o{le o{l® o1ll® &L o{[-e o{[-® o-® oo

9-13 8-12 7-11

9-12 8-11

el

COMPONENT SIDE

9-17

YELLOW DISABLE

0100
o110

O

ONONONONONONON®)
©oo~NoO UGS WN
ONONONONONONON®)

(@)

n
n

NOTES:

REMOVE JUMPERS AS SHOWN

1. Card is provided with all diode jumpers in place. Removal of any jumper
allows its channels to run concurrently.

2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board.

3. Ensure that the Red Enable is active at all times during normal operation.

4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070.

INTERNAL DIP SWITCHES

ON—>

[ W RF2010

Il | RPDISABLE

[ B WD 1.0 SEC 2
Il | GYENABLE g
B | SF#1 POLARITY 5
:-l: LEDguard

[ T— RFSSM

B | FYa COMPACTﬁ
B | FYA1-9

B | FYA3-10 >
B | FYA5-11
B | FYAT7-12 _
ON—>

W |1 —

[ >

[ ] 3

Iy =

[ > o

[ e

(] 7

\g‘ 8 —

ON —>

W o —

N 10

[ ] 11

[ | 12

W 3 =2

W |11 &

IR RE

W |6

W |7

W ] s—

Il = DENOTES POSITION

OF SWITCH

PROJECT REFERENCE NO. | SHEET NO.

INPUT FILE POSITION LAYOUT

(front view)

1 2 3 4 5 6 7 8 9 10 11 12 13 14
S S S S S S S S S S S S S FS
L L L L L L L L L L L L L
FLE Y ? ? ? ? ? ? ? ? ? ¢ ? ¢ ? DC
ISOLATOR
"I" E E E E E E E E E E E E E ST
AR
L T T T T T T T T T T T T T DC
Y Y Y Y Y Y Y Y Y Y Y Y Y ISOLATOR
S S S S S S S S S S S S S S
L L L L L L L L L L L L L L
U @] (@) O O (@) O O O (@) O (@) O (@) O
FILE T T T T T T T T T T T T T T
"J" E E E E E E E E E E E E E E
M M M M M M M M M M M M M M
I A A I 2 T I I I -2 2 I B A
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE
ST = STOP TIME
LOAD RESISTOR INSTALLATION DETAIL
(install resistor as shown)
Phase 5 Red Field
Terminal (131)
ACCEPTABLE VALUES
Value (ohms) | Wattage
1.5K-1.9K | 25W (min)
2.0K-3.0K | 10W (min) AC-

NOTES BR-0043 Sig. 3.1
1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused SIGNAL HEAD HOOK-UP CHART
vehicle load switches in the output file. The installer shall verify that signal heads LOAD AUX T AUX T AUX T AUX T AUX T AUX
flash in accordance with the signal plan. switcHno,| ST | S2 S3 | S41 S5 )86 | ST S8 | S91S810) 8118121754 |"S2"|"s37| 'S4 | 'S5 | S6
CMU
CHANNEL | 1 2 13| 3 | 4 |14 ] 5 6 15 7 | 8 |16 9 | 10|17 | 11| 12| 18
2. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk. NO.
PHASE | 1 2 |ppl 3| 4 |pen| 5 6 |pdpl 7| 8 oep| OL1| OL2 |sPare| OL3 | OL4 [spare
3. If this signal will be managed by an ATMS software, enable controller and detector
logging for all detectors used at this location. Lo, [NU | 21 | 22 | NU | NU | NU | NU | 21| 61| 62 | NU | NU [81,82] NU | NU | NU | NU [ NU | NU | NU
RED 128 | 128 * | 134 | 134 107
YELLOW 129 | 129 135 | 135 108
GREEN 130 136 109
RED
ARROW
oS 152
GREEN
EQUIPMENT INFORMATION ARROW 130 1331136
NU = Not Used
CONLONET e 2070LX . oLse | - | o
Cabinet.. ... 332 w/ Aux Denotes install load resistor. See load resistor installation detail this sheet.
Softwar€.........ooooveiiiii Q-Free MAXTIME
Cabinet Mount..........ccccoveeiiiiii, BASE
Output File Positions..........cccccccoooeeeei. 18 With Aux. Output File
Load Switches Used...........ccccovenennenn. S2,S7, S8, S11
Phases Used........c...oooeiiiiiiiiiiiinennn. 2,56,8
Overlap "1". ..o, NOT USED
Overlap "2"......coeeeeeeeieeiieiee, NOT USED
Overlap "3"....ccoooieiiiiii, NOT USED
Overlap "4"........ooie e, NOT USED
SPECIAL DETECTOR NOTE
Install a video detection system for vehicle detection.
Perform installation according to manufacturer's directions and
NCDOT engineer-approved mounting locations to accomplish the
detection schemes shown on the Signal Design Plans.
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PHASING DIAGRAM

TABLE OF OPERATION
PHASE

SIGNAL g g . i
FACE ++8@
516 >
21 G|G|R|Y
22 FIHIR]Y
51 ~— | |<R |
61 RIVIR|Y
62 RIG[R|Y
8,82 |R|R|G|R

SIGNAL FACE I.D.

Al'l Heads L.E.D.
PHASING DIAGRAM DETECTION LEGEND <:::> <::> <::>
<0 DETECTED MOVEMENT
~——  UNDETECTED MOVEMENT (OVERLAP) @ L @ 12 @ e
- — — UNSIGNALIZED MOVEMENT @ @ @
= > PEDESTRIAN MOVEMENT
<:> 22 21
6l 62
51 81, 82
US 158 WB/NC 14
T T T T T T & 8 8 8 88
o @ e & & e &
! ° ° .x .’( .
45 Mph -2% Grade
MAXTIME TIMING CHART /
o
PHASE = \ <
FEATURE o \ \ =
2 5 6 8 =
C Lr)
Walk * _ _ _ _ > | | © g
Q| | 8 S
Ped Clear * - - - - = 5]
pall =
Min Green 12 7 12 7 o w P
= | | _—
Passage * 6.0 2.0 6.0 2.0 o | | @
Passage 2 * 3.0 - - - » ’ f Z’,
=3 | 2
Max 1 * 75 20 75 25
Yellow Change 4.7 3.0 4.7 4.0 ‘ ’
US 158 EB
Red Clear 1.4 3.1 1.4 1.6
Added Initial * 2.5 - 2.5 -
Maximum Initial * 34 - 34 -
Time Before Reduction * 20 - 20 -
Time To Reduce * 30 - 30 -
Minimum Gap 3.0 - 3.0 -
Advance Walk - - - _
Non Lock Detector - X - X
Vehicle Recall MIN RECALL - MIN RECALL -
Dual Entry - - - -

* 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.

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING
DISTANCE o _|E NEIE
SIZE FROM S| CALL | DELAY |EXTEND | |2 |2 |3 | @ ;‘ P
LoOP (FT) | STOPBAR TURNS = [PHASE| TINE | TIME |% | o |3 |3 S| @ =
(FT) = = =|2=
<<
2A% 6X6 300 * |k 2 - - X X|-1X - 1%
5 15 | - [X|-|-[X|-|-|%
5A% | 6X40 0
* % 2 - - IX |- IX X - %
6A% | 6X6 | 300 | % |%| 6 - - IXX |- IX] -] %k
8A% | 6X40 0 * |k 8 - - XX -] - %
* Video Detection Zone
P
-
—
P
—

A=COM

NC Firm License No.: F-0342
5438 Wade Park Boulevard
Suite 200 Raleigh, NC 27607
Phone: 919-461-1100

PROJECT REFERENCE NO. SHEET NO.
BR-0043 Sig. 4.0
3 Phase
Fully Actuated
(Isolated)
NOTES

1. Refer to "Roadway Standard Drawings
NCDOT” dated January 2018 and
“Standard Specifications for Roads and
Structures” dated January 2018.

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

3. Phase 5 may be |agged.

4, Set all detector units to presence mode.

5. Reposition existing signal heads numbered
22, 61, 62, 81, and 82.

6. Reposition existing sign®.

(. Install backplates for signal heads
numbered 21 and 51.

8. Existing signal heads numbered 22, 61,
and 62 have backplates.

9. This infersection uses video detection.
Instal |l detectors according to the
manufacturer’s instructions to achieve
the desired detection.

LEGEND
PROPOSED EXISTING
O— Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
%] Pedestrian Signal Head *
With Push Buftton & Sign
Oo— Signal Pole with Guy o—)
), Signal Pole with Sidewalk Guy ._L
_C— Inductive Loop Detector cC__"O
> Controller & Cabinet o2
O Junction Box L
—ee—e e - 2-in Underground Conduit —-—-——-—
N/A Right of Way
— Directional Arrow —
N I Construction Zone Drums N I
G Video Detection Zone G
Construction Zone
N/A Guardrai |l B

) "YIELD" Sign (R1-2)
No Right Turn Sign (R3-1)
({C) No U-Turn/No Left Turn Sign (R3-18)

©OO®

DOCUMENT NOT CONSIDERED
Signal Upgrade - Temp Design 3 (TMP Phase III) | scuatores compieren
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PROJECT REFERENCE NO. SHEET NO.
BR-0043 Sig. 4.1
18 CHANNEL CONFLICT MONITOR NOTES :
PROGRAMMING DETAIL WDENABCEE' orF
(remove jumpers and set switches as shown) . %} 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused SIGNAL HEAD HOOK-UP CHART
_ :clleh;]cl_e load s(\j/wtches .|J(r1httr;]e OL_JtputI fllle. The installer shall verify that signal heads SWIL'I%?ADNO o < a3 | sa | ss | ss | 7 <8 so |10l s11] s12 AéJ1X ASUZX ASU3X ASU4X ASUSX ASU6X
REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 5-11 and 6-11. ON—> ash In accordance wi © signat pian. :
L__M—RF2010  —— _ CHANNEL | 1 2 13| 3| 4 |14 5 6 15 7|8 |16] 9 |10|17 ] 11| 12| 18
N _ \F;VFE)T?)/%BELCE » | 2. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk. NO.
9% ':% “ﬁ% i’% SI% 2% ﬁ% :% S’% q% 09% ,\.% % % % «9% % A B | GYENABLE § o _ PHASE 1 2 PED 3 | 4 PéD 5 6 PED 7 | 8 PED OL1| OL2 |sPARE| OL3 | OL4 |SPARE
R W JIY PR JY PN P I SN R R Y JEY IR JEY Y I B sF#1POLARITY g | 3. If this signal will be managed by an ATMS software, enable controller and detector % x
E% Qf% "\T% gi% 5,% S,% Q,% g,% :O ‘9% @I% 09% '\.% C?O L‘PO ﬂ-% c?% :.I: IIiIIE:DSgSUI\a/Ird l logging for all detectors used at this location. H?Elfglll_\\llb NU | 21| 22 | NU | NU|NU| NU| 51| 61| 62 | NU | NU (81,82 NU | NU | NU | NU | 51 | NU | NU
—® N® AN® NGO UG NO® N® N® N0 NG NG NG N@ NO NO NG N Il | FYACOMPACT
L N I I P O N T N D O N K I B FvAio ) RED 128 | 128 134 | 134 107
L OF CF 50 56 56 56 b 56 6 5b H® b 6 B o e o B | FYA3-10 >
O e o » [___1l— FYA5-11 YELLOW 129 | 129 % | 135|135 108
i dddddaandddddds 8 R —
Te] 0 Te) 1 1 1 1 1 1 1 . ' ! T 1 1 |
5 0.9 .-9.9 9 9797979 e e 00 e e T S ono> GREEN 130 136 109
8 ‘T% T% T% ‘T% Q% ":% ‘“—’% i’% f—r% Q% Q% - ‘9% @% 09% r}% @% YELLOW DISABLE 2 W1
T 36 T8 T6 T8 58 6 bb bb bE Bé B BO BE HE e V& V& 10 0 10 N P AREOW Al14
L P r~9 c® o® <9 9, 2 .2, .92 2. 2.2 O 0110 020 2 M]3
z HEEEEBEE-EE G sPF s <EHBEBNE 510030 > W14 3 YELLOW
§‘_‘_FF‘—©©©©©©©©O©©¢°© 0130 O 4 O %.:5 0 ARROW AT15
Adddddddddaadatdd o S8
e I I e e e P EQUIPMENT INFORMATION o A8
RN NN RN NI d e
o ed g ed SEd i N < id w0 < 0d i hd id i <0 < id 9 ON = 130 133 | 136
S% S% “Z% :% “Z% “Z% :% 0O 0O 0O 0O VO 0O 0O 0@ xO® ©O 0180 090 B o — Controller........ooooooiiiiiii 2070LX ARROW
\ f% g% g% g% i% g% S% i% g% ‘r:% g% g% S% 52% g% ;% g% - W 112 CabiNet....c.eeeeeeeee e 332 w/ Aux NU = Not Used
T o088 e s 28 20 00 00 20 00 08 et e W2 | SOMWAE. ... Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
COMPONENT SIDE W ;'i 7 gablnetFBflOllint....: ................................. ??\?VEh R o - *See pictorial of head wiring in detail this sheet.
.:.:l 15 utput File Positions.......................c.. ith Aux. Output File
NOTES REMOVE JUMPERS AS SHOWN | EEEE Load Switches Used................cccoen, S2,S7, S8, S11, AUX S4
: [ | 17
: Phases Used........c...oooeiiiiiiiiiiiinennn. 2,56,8
| g wqn T L FYA SIGNAL WIRING DETAIL
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1". ... NOT USED .
allows its channels to run concurrently. B - DENOTES POSITION OVerlap "2" ... NOT USED (wire signal head as shown)
OF SWITCH nan *
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. Overlap "3" """"""""""""""""""""""
Overlap "4"........ooie e, NOT USED OL3 RED (A114)
3. Ensure that the Red Enable is active at all times during normal operation.
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 See overlap programming detail on this sheet OL3 YELLOW (A115) — | @
controller. Ensure conflict monitor communicates with 2070.
OL3 GREEN (A116) ——————— @
05 GREEN (133) —@
INPUT FILE POSITION LAYOUT
(front view) 51
1 2 3 4 5 6 7 8 9 10 11 12 13 14
oll L D b b D N D b D D D b D FS OVERLAP PROGRAMMING
Ao 1 A A A A O A A (O = SPECIAL DETECTOR NOTE
v v v v v v v v v v v v ¥ | isockroR Install a video detection system for vehicle detection. Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Perform installation according to manufacturer's directions and
N 0 0 0 0 0 0 0 0 0 N 0 0 L - : - : Web Interface
e U 5 5 5 5 5 5 5 5 5 & & 5 5 5 NCDOT engineer-approved mounting locations to accomplish the " Controller >Overlan Confi " Overl
T T T T T T T T T T T T T T - - - ome >Controller >Overlap Configuration >Overlaps
" g - - - - - - . - - . - . - . detection schemes shown on the Signal Design Plans.
M M M M M M M M M M M M M M
B - - - - - - A - - - A Overlap Plan 1
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 2A, ETC. =LOOP NO.'S FS = FLASH SENSE Overlap 1 2 3 4
ST = STOP TIME
Type - - FYA 4 - Section -
Included Phases - - 6 -
Modifier Phases - - S -
Trail Green - - 0 -
Trail Yellow - - 0.0 -
Trail Red - - 0.0 -
LOAD RESISTOR INSTALLATION DETAIL
(install resistor as shown)
Temporary Design 3 (TMP Phase 1) DOCUMENT NOT CONSIDERED
Phase 5 Yellow Field Electrical Detail SIGNATURES GOMPLETED
Terminal (132) Electrical and Programming SEAL
Details For: US 158/ NC 14
ACCEPTABLE VALUES _ at %‘C A'/?“é"’o
Value (ohms) | Wattage Preparedor he Ofces of St
1.5K - 1.9K | 25W (min) THIS ELECTRICAL DETAIL IS FOR - US 29 Northbound Ramps Sl A
2.0K-3.0K | 10W (min) AC- THE SIGNAL DESIGN: 07-1948T3 A:COM Division 7 Rockingham County Reidsville ::/& 034461 i 2
. . - PERXe NS
DESIGNED: Jan 2023 NC Firm License No.. F-0342 PLAN DATE: Januaryl 20?3 REVIEWED BY: H M Surti ///%A./../.VE.I.‘\I‘&E.\S/\:;\\
SEALED: 3/10/2023 5438 Wade Park Boulevard PRepareo B: A Ravipai EVIEND o ""//G:,M'm\\“
REVISIONS INIT. DATE

REVISED:

Suite 200, Raleigh, NC 27607
Phone: 919-461-1100

750 N. Greenfield Pkwy, Garner, NC 27529

——DocuSigned by:

[ RUMM M. SW{" 3/10/2023
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PHASING DIAGRAM

B2+6

B2+5

PHASING DIAGRAM DETECTION LEGEND

TABLE OF OPERATION
PHASE
SIGNAL g g . i
FACE ++8g
5|6 >
21 G|lG|R|Y
22 PIYIR]Y
51 ~—|E | <R |~¥
61 RIVIR|Y
62,63 |R|G|R|Y
8,82 |R|R|G|R
SIGNAL FACE I.D.

Al'l Heads L.E.D.

(R

ol

(R)
()2
©)

(DD

e o

12"
22 21
6l 62,63
51 81, 82

MetalPole *I

Std. Case S35L1
-L- Stag 28+85 +/-
LT 70" +/-

d Ramp

us 29 Northboun

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING
DISTANCE o _|E NEIE
SIZE FROM S| CALL | DELAY |EXTEND | |2 |2 |3 | @ ;‘ P
L0OP (FT) | STOPBAR TURNS = [PHASE| TINE | TIME || o |3 |3 & =
(FT) = = =|2)=
<<
2A% | % | 300 * k| 2 - - XXX - | %
5 15 - X -]-1X|-1-|X
5A 6X40 0 2-4-2 | X
2 - - X -1-1X|X]-1]X
6A 6X6 300 5 X| 6 i - XX - X]-]-1]X
6B 6X6 300 5 X| 6 - - XX - X]-]-1]X
8A 6X40 0 2-4-2|X| 8 - - X --1X]|-[-]X
* Microwave Detection Zone
-
-
—
—
//
\ -
—
\ -
| -
\ -
-
_—
MetalPole *#2

Std. Case S35L1

US 158 WB/NC 14

13 A A s s

-L- Sta 27+33 +/-

L o

45 Mph -2% Grade

<0 DETECTED MOVEMENT
- UNDETECTED MOVEMENT (OVERLAP)
-<— — UNSIGNALIZED MOVEMENT
<-— —>=  PEDESTRIAN MOVEMENT
MAXTIME TIMING CHART
FEATURE PRASE

2 5 6 8
Walk * - - - -
Ped Clear * - - - -
Min Green 12 7 12 7
Passage * 6.0 2.0 6.0 2.0
Passage 2 * 3.0 - - -
Max 1 * 75 20 75 25
Yellow Change 4.7 3.0 4.7 4.0
Red Clear 1.0 2.3 1.0 1.6
Added Initial * 1.5 - 1.5 -
Maximum Initial * 34 - 34 -
Time Before Reduction * 20 - 20 -
Time To Reduce * 30 - 30 -
Minimum Gap 3.0 - 3.0 -
Advance Walk - - - -
Non Lock Detector - X - X
Vehicle Recall MIN RECALL - MIN RECALL -
Dual Entry - - - -

RT 46" +/-

* 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.

MetalPole #4

Std. Case S30L1
-L- Sta 28+83 +/-
RT 45" +/-

%-\ \g_
ol |13
3 | | @
= |3
1l g
syl [1°
S
3 | o

l l

US 158 EB

-L- Sta 30+09 +/-

LT 63" +/-

Wy @
O
N T
&‘ \
fii>>\\\\
- C
I——— e e _—
~ ////
( 51 ==
N—__ e ——— —_— _—
2] -0 -
MetalPole *3

Std. Case S30L1

-2% Grade
~

-L- Sta 29+98 +/- _—
RT 51’ +/- -

-

A=COM

NC Firm License No.: F-0342
5438 Wade Park Boulevard
Suite 200 Raleigh, NC 27607
Phone: 919-461-1100

Signal Upgrade - Final Design

PROJECT REFERENCE NO. SHEET NO.

BR-0043 Sig. 5.0

3 Phase
Fully Actuated
(Isolated)

NOTES

1. Refer to "Roadway Standard Drawings
NCDOT” dated January 2018 and
“Standard Specifications for Roads and
Structures” dated January 2018.

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

3. Phase 5 may be |agged.

4. Install backplates for signal heads
numbered 21, 22, 51, 61, 62, and 63.

5. Set all detector units to presence mode.

6. This intersection uses multi—-zone microwave
detection. Install detectors according to
the manufacturer’s instructions to achieve
the desired detection.

—
//
e
~
~
e
//
Pre
_ LEGEND
- PROPOSED EXISTING
—
- O— Traffic Signal Head o>
O Modified Signal Head N/A
— Sign —
Pedestrian Signal Head
With Push Button & Sign
Oo— Signal Pole with Guy o—)

C ., Signal Pole with Sidewalk Guy e -

_C— Inductive Loop Detector cC__"O
>< Controller & Cabinet i
O Junction Box o
—mem e — 2-in Underground Conduit ——-——-—
N/A Right of Way @ ————-
— Directional Arrow —>
@ Metal Strain Pole @
od Out of Pavement Detector o«
L 7> Microwave Detection Zone LD
N/A Guardrai | I I
D) "YIELD" Sign (R1-2) ®
No Right Turn Sign (R3-1)
€ No U-Turn/No Left Turn Sign (R3-18) (©

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offices of:

US 158/NC 14 -
\ \‘\\\H“““/ ,

at ow CARg (/
SR eSS
US 29 Northbound Ramps SOz
S SEAL % =
Division 7 Rockingham County Reidsville z i 034481 z
PLAN DATE: Jan 2023 REVIEWED BY:  H.M. Surti ”c%.%'--.‘/vclNﬁc‘f.-'i\ N

750 N.Greenfleld Pkwy.Garner,NC 27529| PREPARED BY: M, D, Tindal | REVIEWED BY: /’/,//4/\/0"'&;{"%\5%\\\‘\

SCALE REVISIONS INIT DATE ST
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\\\ ——
17240’

l,——DocuSigned by:

thumang M., Surdi 3/10/2023

fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff SRR no. 07-1948




DocuSign Envelope ID: D5321754-04C0-49BE-AAFD-857ECE4F 163F

3/10/2023

pw: *¥agecom-na-pw.bentley.com: AECOM_DS21 _NA_2020*Documents*60581578-NCDOT SMU BR-0043%900-CAD GIS*910_CAD*7O_NCDOT_TIPx*Signals*Design*tlectrical Details_2022%MAXTIME_3-10-23%071948_sm_ele_2022XXXX.dgn

michael.cavenaugh

PROJECT REFERENCE NO. SHEET NO.
BR-0043 Sig. 5.1
18 CHANNEL CONFLICT MONITOR NOTES :
OFF
PROGRAMMING DETAIL WDENABCEE‘
(remove jumpers and set switches as shown) %} 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused SIGNAL HEAD HOOK-UP CHART
SW2 vehicle load switches in the output file. The installer shall verify that signal heads LOAD AUX | AUX T AUX TAUX T AUX T AUX
| : , : S1 S2 S3 | S4|S5| 86| S7 S8 S9 [ S10|S11|S12
SWITCH NO.
REMOVE DIODE JUMPERS 2-5, 2-6, 2-11, 5-11 and 6-11. ON —> flash in accordance with the signal plan. 51152199 54|95 99
L__M—RF2010  —— CHANNEL | 1 2 13| 3| 4 |14 5 6 15| 7 | 8 |[16] 9 |10|17 | 11| 12| 18
- _ \F;VFE)T?)/%BELCE » | 2. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk. NO.
. . pd
g% ';% S_D% '5_’% 3% Q% g% :% g% m% w% ,\% o% % v% m% N% B | GYENABLE 2 PHASE 1 2 PED 3 | 4 PéD 5 6 PED 7 | 8 PED OL1 | OL2 [SPARE| OL3 | OL4 [SPARE
f iy il Pl Yl Yl Yl Jllr YT Py Y Pl Py i P Py Jly Wl W sr#1POLARITY & | 3. If this signal will be managed by an ATMS software, enable controller and detector % *
?% Q% ‘,:% g% 2% 3% 2% Q% :O 9% q% 09% '\.% Q?O L‘PO <,r% @% :Il: EEFDS?Suard ; logging for all detectors used at this location. HEaDe [NU | 21 | 22 | NU | NU | NU | NU | 51 | 61 62,63 NU | NU [81,82] NU | NU | NU | NU | 51 | NU | NU
O Ad A® Ad A Ad Ad AP A0 A N N§ N$ NO O N$ B | FYa COMPACTﬁ
Z OF S b 6 50 b 5O b 5O Hb B P& Db B b b & N a
O »e ® o o [l FYAS5-11 YELLOW 129 | 129 % | 135|135 108
EiESddddddddddddd R —
] (o] 0 1 1 1 1 1 1 1 1 1 1 [ 1 1 1
5 0.9 .-9.9 9 9797979 e e 00 e e T S ono> GREEN 130 136 109
e v.% v.% v.% w% 9% t% e% ﬁ% i% 2% s% - e% @% oc.»% N.% «.v% TeLLoN DBl e Ml
o I I8 Jé Jé b bé Wé Wh Ve Ve Ve VO Ve Ve Ve Ve Vé 15010 c M RED A114
_ o o B3 ARROW
LW OFX =¥ OF OF IX oXf ~X oX X v o O — O 0110 020 =z
Z T 1 1 1 1 -— — -— ~— — — -— -— — S Y N 0120 030 %: . 4 %
2 28 28 8 26 2 b 2b 26 ob o8 28 38 5O o6 ©b ©b &b 91209030 T W5 9 ARROW ATTS
ERiaSdddddddddd o 2 ey
® 8 T8 T8 6 T8 8 Lh rh ih Lh b L N Ld L~ 0150 060 8 — EQUIPMENT INFORMATION ARROW ATTO
L =L OL L I L DL NLE oL ~NL O WL Y& M NE ~2 O 0170 080
1 ' ' 1 1 1 1 ~ ~— ~ ~ ~— ~ ~ ~— ~ ml GREEN
:% 3% 3% :% :% 3% 3% é% é% é% é% é% ﬁ% é% 06% é% w% 0180 090 o — COPTOIEN. ... 2070LX ARROW 190 133 | 136
\ 9% \':% 2% ‘i’% f—r% ?—’% 3% :.% g% ‘r:% g% g% S% Q% g% g% g% ] 113 Cabinet........cocoeeiiee e, 332 w/ Aux NU = Not Used
SO 26 2626 28 28 26 26 56 58 58 58 56 56 06 56 o LW i,
S @ | B RV l Softyvare """""""""""""""""""""""""" Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
COMPONENT SIDE | . 12 2 Cabinet Mount....: ................................. BASE | *See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN .:.:l 15 Output File Positions..........ccccccoeeee. 18 With Aux. Output File
W6 Load Switches Used................cccoen, S2,S7, S8, S11, AUX S4
NOTES: — Phases USEd..........ovveeveereeeeeeseeeeeereene. 2,5,6,8
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap "1". ... NOT USED
allows its channels to run concurrently. H - DENOTES POSITION Overlap "2"... .., NOT USED FYA STGNAL WIRING DETAIL
" n *
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. gver:ap 2 """""""""""""""""""""" NOT USED
VEIap A (zvire sigymal‘héuzcl as S}&OQLH1)
3. Ensure that the Red Enable is active at all times during normal operation.
. , :
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 See overlap programming detail on sheet 2
controller. Ensure conflict monitor communicates with 2070. OL3 RED (A114) — |
OL3 YELLOW (A115) —@
INPUT FILE POSITION LAYOUT @
. OL3 GREEN (A116) ——————
(front view) INPUT FILE CONNECTION & PROGRAMMING CHART
1 2 3 4 5 6 7 8 9 10 11 12 13 14 05 GREEN (133) —@
U b |[B22A] ¢ b b b b b b v b b N FS LOOP NO.| . LOOP INPUT | PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND|cyrenp| APPED | qugue | call [PASSAGE 51
FILE Q DC Q Q Q Q Q Q Q Q ) o © DC ‘| TERMINAL |FILE POS.|NO.| POINT NO. |PHASE| TIME | TIME INITIAL 2
T T T T T T T T T T T T
nyn ISOLATOR ISOLATOR
I M| NoT | W v M T M v M M M M v ST 2A % 0 39| 1 2 > X X ”
L T |usep| T T T T T T T T T T T e 5A TB3-1,2 o | s 21 19 > 5 X X
Y Y Y Y Y Y Y Y Y Y Y Y  |ISOLATOR ’ - 31 2 X X X
6A TB3-5,6 J2U 40 2 16 6 X X X
25 | d6 v v v @8 > S S S S S S S 6B TB3-7,8 oL | 44 6 17 6 X X X
U o) o) o) o) o) 0 o) o) o) o) 0 8A TB5-9,10 Jou 42 4 22 8 X X
FILE 5A 6A T T T 8A T T T T T T T T
"J" NOT 36 5' 5' |\E/| NOT I\EI 5' 5' 5' |\I§| 5' |\E/| 5' **Microwave Pulse Detector (See Wiring Detail Sheet 2).
L P P P P P P P P P P P
USED T T T USED T T T T T T T T
6B Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE
ST = STOP TIME
Note: Install a model 242 DC Isolator in slot [2 for use with microwave THIS ELECTRICAL DETAIL IS FOR
detector. See fthe Microwave Detector Wiring Details on sheet 2. THE SIGNAL DESIGN: 07-1948
DESIGNED: Jan 2023
, IMPORTANT: For proper operation of the microwave detector, remove SEALED: 3/10/2023
e Surge profection from TB2-5 and TB2-6., and from TB2-7 and TB2-8. REVISED:
, IMPORTANT : [+ TB2-6 is tied to AC NEUTRAL, remove jumper, DO NOT LOAD RESISTOR lNSTALLATION DETA“—
e connect TB2-6 fo AC NEUTRAL. (install resistor as shown)
Final Design DOCUMENT NOT CONSIDERED
Phase 5 Y1ellé)w Field Electrical Detail - Sheet 1 of 2 SichA U RaS eSS AL
Terminal (132) Electrical and Programming SEAL
Details For: US 158/ NC 14
ACCEPTABLE VALUES o at %\c '/?0(
Value (ohms) | Wattage roparea e Ofces of S
15K - 1.9K | 25W (min) - SRS US 29 Northbound Ramps B ARt
208 - 308 T1OW (min) AC- A:COM Division 7 Rockingham County Reidsville ::/&.,. i
e PLAN DATE:  January 2023 REVIEWED BY: H M Surti % & NN &
NC Firm License No.: F-0342 - —— . Y NS
5438 Wade Park Boulevard PREPARED BY: A Ravipati REVIEWED BY: /""/G:,M'n\%\“\\
Suite 200, Raleigh, NC 27607 REVISIONS NI | DATE it —oocusigneaty
Phone: 919-461-1100 | umaing b Suati 371072023
————————————————————————————————————————————————————————————————————————————————— SIG. INVENTORYNO. ~ (07-1948
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WIRING DETAIL FOR EXISTING MICROWAVE DETECTOR @

(wire as shown)

CONTROLLER CABINET

| FUSE: transformer transformer
S'AE)STA'BZLSC? 3VA'G secondary primary
black L ' (blue wires) (red wires)
e AC+  (T1-5)
TO red # .
|

DETECTOR
UNIT

|
|
|
| orenge NOT | AC- (T1-2)
USED | transformer supplied
41 | with microwave sensor
white | | -
|
|

}DC [SOLATOR CARD INPUTS FOR SLOT 12U

TB2-6

NOTES:

Sensor 1s microwave motion detector mounted on a pole as indicated
on the Signal Design Plans.

Microwave wiring shown above will cause a permanent call unless the
Vehicle Detector Programming and Logical [/0 Processor Programming
details are entered as shown on this sheet. These programming details
will cause a call to be placed upon opening the Normal ly Closed
contact on the microwave detector.

DC Isolator’s LED will be ON when no call is present and will be OFF
when a call is present.

[mportant: For proper operation of the microwave detector, remove surge
protection from TB2-5, TB2-6, TIB2-7, and TB2-8 and insert 242 DC Isolator

in slot [2.

PROJECT REFERENCE NO. | SHEET NO.

MICROWAVE DETECTOR WIRE LIST

COLOR FUNCTION

black 12V to 24V AC/DC (no polarity)
red 12V to 24V AC/DC (no polarity)
orange | Output Relay Normally Open
white Output Relay Normally Closed
green Output Relay Common

MAXTIME DETECTOR PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Detector >Veh Det Plans

Web Interface
Home >Controller >Detector Configuration >Vehicle Detectors

Plan 1
Detector Call Phase Delay
2 0 -
128 2 -

BR-0043 Sig. 5.2
OVERLAP PROGRAMMING
Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Web Interface
Home >Controller >Overlap Configuration >Overlaps
Overlap Plan 1
Overlap 1 2 3 4
Type - - FYA 4 - Section -
Included Phases - - 6 -
Modifier Phases - - 5 -
Trail Green - - 0 -
Trail Yellow - - 0.0 -
Trail Red - - 0.0 -
LOGIC PROCESSOR PROGRAMMING
Front Panel
Main Menu >Controller >More >User Programs >Definition
Web Interface
Home >Controller >User Programs Configuration >User Programs Definition
Program 1
Statement Result Index Operation Parameter A Index Parameter B Index|Delay| Ext
1 Vehcile Detector Call 128 Result=!A Vehicle Detector Input 2 None 0 00 | 00

LOGIC STATEMENT DESCRIPTION

Statement 1 Description: If a call is present on vehicle detector 2, do not place a call on vehicle detector 128.
If no call is present on vehicle detector 2, place a call on vehicle detector 128.

* Vehicle Detector 128 = Logical Detector for microwave detection zone.

THE SIGNAL DESIGN: 07-1948
DESIGNED: Jan 2023
SEALED: 3/10/2023

REVISED:

THIS ELECTRICAL DETAIL IS FOR

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Final Design
Electrical Detail - Sheet 2 of 2
Electrical and Programming
Details For: US 158/ NC 14
Prepared for the Offices of: at

oty ang

SEAL

..........
o®

- SO US 29 Northbound Ramps A
e Division 7 Rockingham County Reidsvillel 2%, i
NC Firm License No.- F-0342 PLAN DATE:  January 2023 REVIEWED BY: H M Surti @f}.ﬁ{vﬁ lﬂi‘fﬁ"&\f
5438 Wade Park Boulevard PREaReD b: A Ravipati VI B ////'//|{§1:M'\\\%\‘\\\\\
REVISIONS INIT. DATE

——DocuSigned by:

Suite 200, Raleigh, NC 27607
Phone: 919-461-1100

750 N. Greenfield Pkwy, Gamer, NC 27529

RWM M. SW{" 3/10/2023
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PROJECT ID. NO. SHEET NO.

90 BR-0043 .
w Sig.M2

y,

1" X 14" Coarse-Thread Button
Head Socket Screw (4 Required)

~

_— Terminal Compartment, 3 Gauge, (min.)
2" X 8II X 27!!

- 2" Half Coupling with - — — — — .
Internal Threads

| 2" Dia. Hole in Pole Wall - — —

O
for Wire Entrance -180

~—Hand Hole Reinforcing Frame, —--
4" X 6" X 12", 3 Gauge (min.)

|
|
|
|
|
|
|
|
‘
with Beveled Edges Inside
\

Pk

and No Cover .

SN
11 Gauge Thick Cover Plate Backed —\\\/R\X\
with Full width Y4" Thick Gasket IR
with Chain or Cable [P //42

\&/ //

| 4 Bolt Pattern

214"" dia. hole for
2"dia. Anchor Bolt

8 Bolt Pattern

|
|
|
|
|
|
|
‘
|
I
’/
//

o Plate Width = 4" min.
B.C. 270 (Typ. for all plates)
12 Bolt Pattern

|
‘ -
\/’/

%ﬁ‘\\\\gz” Half Coupling

with Internal Threads

‘V//////—‘ 2" Dia. Hole \\&J) [/

EM‘/////ﬁ Grounding Lug

Note: Unless otherwise specified, locate Terminal Compartment
1 foot above the pole base plate at 180 degrees on the

Section C-C pole's radial index.
Terminal Compartment Detail

Construct Templates and Plates from 4" min. thick Steel. Galvanizing is not required.

Base Plate Template and Anchor Bolt Lock Plate Details

Base Plate Size as
required by Design.

Anchor Bolt Hole

Provide 4 heavy hex nuts = Bolt Dia. + 14"
and 4 flat washers per (Typ.)
anchor bolt.

Base of Metal
Pole Shaft

Min. thread at top of bolt
= 10" for 2" diameter bolt.

S:*[TS&SU*ITS SignalsxSignal Design Section¥Eastern Region¥M Sheets*2016%2014 Sig.M2 Std. Fabrication Details-All Poles..dgn
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Fabrication Details — All Metal Poles

O (o]
0N __L__._._ I R _
(0 o) o o) 0 180
MF G MFG. DATE: MM/YY MF G MFG. DATE:MM/YY
SHAFT D/T/L/Y Y S S S ) .. "
SECTION D/T/L/Y ccccl oot ot Galvanize a minimum of 2
ARM-A D/T/L/Y  ooeetooectooant oo below threads from top of
Y Y S NCDOT SIG. INV. NO, ——_—_____ P
bolt.
ARM-B D/T/L/Y oot ooact e/ NCDOT POLE NO.  ———_____
oot oot ol \© O) : :
A.B. DIA./B.C./L/Y __ . /etr____ Bolt Circle Dia.
Arm I.D. Ta A (B.C.)
NCDOT SIG. INV. NO. — ——_ ____ g " " 270
(Provide on each section of 2° x 607 Anchor Bolt
ONCDOT POLE NO.  ———————- o a multi-section mast arm.) unless otherwise specified. :
\ ) : Note: Base plate may be circular,octagonal,square

Shaft I.D. Tag or rectangular in shape.

(Provide on Shaft of Strain Poles . !
and Mast Arm Poles Shaft) Typical Base Plate Detail

Min. thread at bottom of bolt

Notes: . _ ‘,////= 8" Galvanization Prepared In the Offices ofs SEAL )
1) D= Diameter, T= Thickness, L= Length, Y= Yield Strength not required at bottom of bolt. Typical Fabrication Details i,

2) A.B. = Anchor Bolt For S0

3) B.C. = Bolt Circle of Anchor Bolts A1l Metal Poles S9SN

4) If Custom Design, use "NCDOT STANDARD” line for Sl omom G

pLaN DATE:  OCTOBER 2017 |oesioneo Bv: (. F.ANDREWS «,//0(\;.,_&,0'@3‘,.&%\5

""""""""

Signal Inv. Number and pole I.D. number : %
5) See drawing M3 and M4 for mounting positions of I.D. tags. Bottom — PRepaReo BY: N, BITTING  [Reviewodr:  D.C. SARKAR ORI
REVISIONS INIT. DATE DocuSigned by:

Identification Tag Details Anchor Bolt Detail 0 NA - e [ Dusl (. Sovtar 10/11/2017

e F e e E " itecazEIORATURE DATE

NONE | e e ))

750 N.Greenfleld Pkwy,Garner,NC 27529
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Pole Cap

Galvanized threaded plug
(Typ. for all couplings)

Opening for
Conduits

115" Min. (Typ.)

AV
PROJECT ID. NO. SHEET NO.
. BR-0043 .
Note: Sig.M3
1.0pening in pole base plate shall be equal
to pole base inside diameter minus 315" \Ef /
but shall not be less than 81%". ™

Base Plate Opening
See Note No.1

Backing Ring

-90 --- ¢

Anchor Bolt Holes

Bolt Circle "B.C."

X

Outer pole wall — \\_//4<§§22>
|
¢

Cable Entrances at Top of Pole

Section B-B

Pole Base Plate Details

(8 and 12 Bolt Pattern)

Silicone Caulking

<—— T = Wall Thickness

[ ] Full Pen.

Backing Ring 38" max. ——

o \ Weld
45

2" Half Coupling
with Internal Threads

[

«—Base Plate

A
c
|_| i
= y
©
I
_4\/_/\/__
2 Cable Clamps designed for T 7
variable attachment heights
from 1'-6" to 5'-0" below
the top of the pole.
Shaft I.D. Tag —
(See drawing M2 for details)
N
— A
Terminal Compartment — 7N
(See drawing M2 for details) R
©
‘ﬁ.
o/
1! _()II ‘;T--- '--jl'
( 1-3/F) " ) Ifh ﬁﬁl ﬁﬁl Ifh
B
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1" Half Coupling with
Internal Threads

Section A-A

Radial Orientation for Factory Installed
Accessories at Top of Pole

Opening for
Conduits

Section C-C

(Pole Attachment to Base Plate)

Full-Penetration

Groove Weld Detail

l | B
Anchor Bolt — e e

(See also drawing M2 for details)

Monotube Strain Pole

Fabrication Details — Strain Poles

Prepared In the Offices of: SEAL
Typical Fabrication Details o,
\\\\ s 0 /,’/,
F or S\Q:\. ---- < s S/.o'"'._(/ %
: RESEXN Yoo, Z 2
Strain Poles RO v
= i 028094 i 3
PLAN DATE: OCTOBER 2017 |opesioneD BY: K. C.DURIGON 1%}.,..{,VG,N“... &3
750 N.Greenfleld Pkwy'Gafw.Nc 27529 PREPARED BY: N ) B I T T I NG REVIEWED BY: D . C l SAR KAR v , S/:/'u.c..:"sv
REVISIONS INIT. DATE bocusignedby: T 1HITNIY
0 NA- L (—Odlw(k (. Sarkar 10/11/2017
—— I e N— 44E8E3 25 GREAGAIRE DATE

2/




Note:

1. Opening in pole base plate shall be equal
to pole base inside diameter minus 315" but
shall not be less than 81%".

PROJECT ID. NO.

SHEET NO.

BR-0043

Sig.M4

St¥[TS&SUXITS Signals*Signal Design Section¥tastern Region*M Sheets*2016%2014 Sig.M4 Std. Fabrication Details-Mast Arm Poles.dgn
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Opening for
Conduits

115" Min. (Typ.)

Section A-A

Pole Base Plate Details

Silicone Caulking

Backing Ring

38" Max. T

<— T = Wall Thickness

Weld

[

e
; R =.44"+T

<
«—Base Plate

115" Min.
Opening for ~ (Typ.)
Conduits
Section B-B

(Pole Attachment to Base Plate)

Full-Penetration

Groove Weld Detail

See Slip Fit Joint Detail

e

Base Plate Opening
See Note No.1

Backing Ring

(@)
90 - ¢
Anchor Bolt Hole

Bolt Circle "B.C."

Full Pen.

98" Dia. Thru Bolt
(See Slip Fit Joint Detail)

Arm I.D.Tag mounting
location (See drawing M2)

Arm I.D.Tag mounting
location (See drawing M2)

See drawing M5 for Mast Arm
connection details

Telescopic Arm
(Outboard Section) Mast Arm

(Inboard Section)

1.5 times diameter of outb |
nes di: _ oard s
or 2°-0" Min. whichever is gre§¥§#0n

34" Factory Drilled Hole in Outboard Tube.

Field Drill Inboard Tube.
98" Galvanized Thru Bolt with

(2) Hex. Locknuts Each.

Slip Fit Joint Detail for Mast Arm

Mast Arm Radial Orientation

Terminal
Compartment

Hand Hole
with cover

4

Shaft I.D.Tag
mounting location
(See drawing M2)

Terminal Compartment
(See drawing M2)

Mast Arm Pole

Details — Mast Arm Poles

Fabrication

Prepared In the Offlces of:

750 N.Greenfleld Pkwy.Garner,NC 27529

SEAL

Typical Fabrication Details i
O D aeeesen,
For 5¢§Q;.:;;Q§ £S5/
Mast Arm Poles NPT g

T i 028094
PLAN DATE:  OGTOBER 2017 |DESIGNED BY: K, G.DURIGON %aé}flﬂﬁ§§§§i‘
PREPARED BY: N, BITTING  |reviewenBy: D, (., SARKAR Qf}ﬁ C. N

SCALE

NONE

REVISIONS

INIT.

DATE

,,,,,,,,,,,,,, (bl € Sartar

T

10/11/2017

77777777777777 N——44E8E3RE 4 REACH LURE

DATE

2/
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Welded Ring Stiffened Mast Arm Connection
< A

¢ V4

— Top Ring Plate

Side Gusset
Plate (Typ)

1 1//22 n > L/// <
Flange 4" Diameter Hole for Wire Entrance
Angle into Pole, Deburred or Grumetted

~—— 3" X 5" Hand Hole with cover min.
See Note 5

i /\Bottom Ring Plate

Side Gusset Plate

Top
Ring Plate

Plan View Mast Arm Att.

Plate Thickness

Flange Plate

Thickness Notes:

Backing Ring _ _ _
Side Elevation View 5

Edge Distance

//~4” Diameter Hole for Wire Entrance
See Note 4 3.

into Pole, Deburred or Grumetted

<— Plate Width —

/////See Note 1
~— High Strength Bolt T Backing R +
€2§ + hardened flat washer £ &?S 1ng Ring
(Typ.) = ' 8" max.
o) m|© —— Mast Arm Wall
xI o 77¢_
@2@ " Full-Penetration g
Groove Weld Detail S oo
(See Section B-B) a'l
l ‘ — Bolt Hole 1
: : Diameter = Bolt Dia.+ Mg
Front Elevation View Edge Distance — (Typ.) K
See Note 4 Section A-A
X Mast Arm Attachment Plate
Top Ring Plate
T = Arm Wall Thickness — | [
Silicone Caulking r Full Pen.
@é@ Weld

- | Backing Ring

Side Gusset Plate (Typ.)

PROJECT ID. NO.

SHEET NO.

BR-0043

Sig.M5

\

Bottom Ring Plate

Bottom View

1. Provide a permanent means of identification above the mast arm to
indicate proper attachment orientation of the mast arm.

. Designer will determine the size of all structural components,
plates, fasteners, and welds shown unless they are already specified.

Fabricator is responsible for providing appropriate holes at
drainage points to drain galvanizing materials.

For minimum edge distance follow AISC Table J3.4 and J3.5.
For nominal bolt hole size use Table J3.3.

5. Provide upper handhole as necessary when shaft extensions are reguired
for luminaire arms or camera. For poles without luminaires/camera,
wiring can be done through the top of pole.

6. Allowable range of flange tilt angle will vary from 0° to as required.

Prepared In the Offices of:

| R=.44"+T
s

.— Mast Arm
Attachment Plate

@ o 38" Max.
®
@W l

/4

11%5"min.

Typical Fabrication Details

For

Mast Arm Connection To Pole

SEAL

wiliing,,

PLAN DATE: OCTOBER 2017 DESIGNED BY:

C.F.ANDREWS

PREPARED BY: N. BITTING REVIEWED BY:

D.C. SARKAR

(Typ-)
fs; ‘EE (:: -t: :i. (:) 'ﬂ] [E; = [E; 750 N.Greenfield Pkwy.Garner,NC 27529
Back Elevation View Full-Penetration Groove Weld Detail o WA
_
NONE

REVISIONS

INIT.

DATE

DocuSigned by:

(Dt (- Sartar

AT

) Fabrication Details — Mast Arm Connection |

10/11/2017

SRR IR T URE

DATE

2/
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1" Half Coupling
with Weathertight Plug
See Radial Orientation Detail

(See Drawing M3)

Stainl
Strap,
See No

Traffic Signal Cable

Pole Cap

2" Weatherhead with Insulator

>

See Radial Orientation Detail o—
T (See Drawing M3) ]
0
F\\\\E_A__,///’ ::::::::::::1::
ess Steel g o | s
Aan 'TYF)-
te-1 Deadend Strandvise
Messenger Cable
(Span Wire) \\\
T Alumimum Wrapping Tape —Ll—
or Stainless Steel
Lashing Wire
e —

Burndy Clamp (Typ.)

Attach Ground Wire to Field Installed
Ground Lug on Pole (Typ)

#4 or #6 Awg Solid Bare Copper
Grounding Conductor (Typ.)

Span Wire Pole Clamp (Typ.)

Strain Pole Attachments

NOTE:

1. 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 3'-0".
2. Provide minimum two spanwire pole clamps per pole.

3. It is prohibited to attach two span wires at one pole clamp.

_—Electrical

Service
Cable

1" Weatherhead
with Insulator

4. For general requirements refer to NCDOT Standard Specifications for Roadway and Structures,

January 2018.

<>

Attachment of Cable to

Interconnect Cable
on Messenger Cable

PROJECT ID. NO.

N

SHEET NO.

BR-0043

Sig.M6

NS

3-Bolt Clamp with "J" Hook

;////////TPOle sand
Messenger Cable
=2 ’

\\Either 0.05" X 0.30 Aluminum
Ribbon or 0.061" Stainless
Steel Lashing Wire

Intermediate Metal Pole

~N

Terminal Compartment\\\\\\\\K::ﬁg/

Hand Hole
Ground Lug

#4 or #6 Awg Solid Bare ——

Copper Grounding Conductor

concrete Foundationx\\\\*

|
e N
\

’_‘\w

2'-0" Min.

98" Dia Copper Clad

Steel Grounding Electrode
with an Irreversible
Compression Ground

g

—1

Connector. For reference
refer to section 1700-3
K and L for electrical
grounding and bonding
requirements, See Note 4.

I

Min.
Nonmetallic
Conduit w/elbow

Metal Pole Grounding Detail For

Strain Pole and Mast Arm

Prepared in the Offices of:

Typical Fabrication Details

NONE e

For
Strain Pole Attachments
PLAN DATE: OCTOBER 2017 |DpesioNeD BY: (., F.ANDREWS
750 N.Greenfleld Pkwy.Garner.NC 27529 PREPARED BY: N . BITT I NG REVIEWED BY: D . C . SARKAR
SCALE REVISIONS INIT. DATE
0 nA  r
L------J ””””””””””””””””””””””””””””””””””””””””””””””””””

SEAL

[ARAND)
\\\\ “I/

/
O
Y
o
[ >
S >
o

iOSEAL
028094

IITTTIE AN

""""""""

DocuSigned by:

(Db . Sarkar

) Fabrication Details — Strain Pole Attachments|

10/11/2017

BT ENATURE

DATE

2/
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——————————

1. If actual subsurface conditions differ significantly
from boring data contact the Engineer before
excavating or placing concrete.

2. Circular tie reinforcing rings may be vertically

3"Clear (Typ.)J

Concrete Shaft

adjusted by +/-3" at a depth between 2'-0" and
3'-0" to facilitate the installation of electrical

Elevation

—~-3"Cover (Typ.) conduit entering in the cage.

3. For standard foundations, see sheet Sig. M8 for

C Bars

¢

details. Vertical reinforcing bars (V1) may be
horizontally adjusted by +/-3" to facilitate the
installation of electrical conduit entering into
the cage.

Vi B 4. Provide 2" to 5" foundation projection above
ars ground level depending on the ground slope.

5. Unless otherwise shown, foundation designs
are based on non-sloping level ground surfaces
with slope ratios of 8:1 (H:V) or flatter. If
actual ground line slopes are steeper contact the

D
Section A-A

Engineer before excavating or placing concrete.

6. Construct foundations in accordance with NCDOT
Standard Provisions SP09 R005- Foundations and
Anchor Rod Assemblies for Metal Poles. All
applicable 2018 NCDOT Standard Specifications
are referenced in this provision. Refer to the
NCDOT Resources/Specifications page located on
the Connect NCDOT website.

https://connect.ncdot.gov/resources/Specifications
and Special Provisions.aspx

7. Use air entrained AA concrete mix with a compression

strength of f'c=4500 psi.(min.) after 28 days.

_ ESII

A
8. Use ASTM A615 grade 60 deformed bars for
all reinforcing steel. Maintain at least 3" cover
on all reinforcement.
9. Locate the Identification Tag on the top of the
1'-6" base plate, directly above the conduit's entry
Min. Lap A point.

10. Provide two layers of galvanized welded 23
gauge (0.25) 6" wide 4 mesh wire around pipes
under the base plate and secure it with ties if

Y necessary.

Typical ""C" Bar

11. Preferred location for the I.D. Tag is as shown in
Detail-A; directly above the conduit entering the
foundation.

Detail

AV
PROJECT ID. NO. SHEET NO.
| _ Concrete Foundation | |
¢ Foundation/ 1dentification Tag ¢ Foundation Heavy Hex Nut ¢ Foundation BR-0043 Si{] M7
. | ?gégWDgizgirA) ‘ with Flat Washer | '
3" (Typ.) | 2-1" Nonmetallic | | ~\
: ‘ Conduits forﬁ\\\ | 4-2" Nonmetallic "
: : — 1 (Typ.
| Electrical Service | Conduit (Stub and ﬁﬂi?%;ﬁiiif " (Typ )i Pole Base Plate
£ Eloctrode Condusiod \w f cap unused conduit ] ; Maximum— | ‘
‘ ectrode Londauctor UL for future use) " \ mat T 1" Chamfer (Typ.)
| R ] 9" (1 Nut Height) L RN /
‘! v !
I (S R BBl B lLEE_ - . ~ - —E - f &L
N K&, o R G 2SN NZ B : I TH LR sf/\ .S B éﬁ" : =
-%-{--------{-,-{--FO o=k =lL]le k|- # - =|4 - L dF-L. Typical o o o o
1 1 | 1 1 |b : : J§>\¢"O°A o BT e & e
R b-d---dat \(sve\zlérﬁo!gs?m T T 3'-0" (Min.) sround Stope 8 \r/ S, W:ﬂ A
2 QN .J...O:i..v...J..OJI_.._:O.:I.O.v -:. : 414 ,._:.. 1”,/’ OAo" NN iOAO OAOOC’ AnChOP BOltS (Typ-)
S| —o 1o | 1o : 1 : T 4 . o | o 4 . /
oM o_ls _JI._-:------.‘---:----:--:-- \ -T -1- N[ e R [ M / Heavy Hex Nut
0 Z I I T Vi Bars N e A RN (I /////ﬁwith Flat Washer
SIK Sy AR S = R I " Top and Bottom (Typ.)
es PR RT B oL LEE CEEE CELEN ' S REINFORCING STEEL TABLE | Anchor Bolt Lock Plate
- ® I o L ; -
2 ?_ R R S . C Bars L 1. FOR STANDARD DRILL PIER SHAFT (Same as Base Plate Template)
= Y o o L : : (4'-0" DIAMETER)
I i e e e YTt
5 ! ‘ Lo . A L ey Conc.
g : | o . : ! - Shaf?Dia Volume NBar MIN. | Size | Type | Length
1 S e . . ) F I A B : . vds. ame
L e R RS S T ey
o 1 ‘ o 1 1o 1 ! 1 1o , " V1 — #8 STR. * %
= ! 4 Py o ' 4'-0 .465 x L ——
o Cho ‘ I . C | * | #4 |CIR.[12'-6
= o : ‘ : o:“
S 5o : | s % See Note No. 2
- ol o I L %% See Note No. 3
C - 1 ! 1 1 . . . . - - -
S| &% : :: Typical Foundation Conduit Details Typical Foundation Anchor Bolt Details
§ - NS S g XD (Reinforcing Cage Not Shown for Clarity)
© ° | L .
© SR | e General Notes:
° : | : 1°

Face of Shaft
at Base Plate

4-2" and 2-1"
Nonmetallic Conduit W%Sher
3 34"Dia.

Bolt Hole Opening
2 15"Dia.

Construction Details — Foundations

f A
NCDOT FOUNDATION ID TAG
SIGNAL INVENTORY NO.: -
INSTALLATION DATE: mm/yy |
DEPTH/DIA.: L/D . FT./ . FT.
GRADE OF CONC.: f'c _ psi. ©
DESIGN N-VALUE: N~ =
REINFORCING BARS:
VERTICAL, #/SIZE |
C-BARS, #/SIZE |
GRADE OF REINF. BAR: fy .  ksi.
\ y
Identification
Tag 8"
(;]_ 1-. "
Seotring . 8 V2 .
Wire Mesh
D - Diameter Concrete Foundation
h;i%%wmmm Identification Tag Details
yy = Year
Prepared In the Offlces of: SEAL
_ Construction Details
Detail-A For :‘\2\\.\-)\“'{'&'5752{ 2,
Foundations AN
PLAN DATE: OCTOBER 2018 |[DpEsioneD BY:  C,B.COGDELL :—,20(\ 32809:%. A :::
750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY: N. BITTING REVIEWED BY: D, (. SARKAR °',,f9 &Hcm&sv\\\\
0 o NA REV.1N0.RevisedFoundG*CingTEﬂtTie*ﬂ”s ,,,,,,,,,,,,,,,,,,,, I':”BT 5”Df’T2E°15 (—Ozbbss(idcby Sartar 10/11/2017
T S S N I SR

2/
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7 \Ya 3\
N PROJECT ID. NO. SHEET NQO.
SOIL CONDITIO oG
STANDARD STANDARD FOUNDATIONS Reinforcement \. y,
STRAIN POLES 48" Diameter Drilled Pier Length (L) — Feet N
Base | Reactions at the Pole Base Clay Sand Longitudinal Stirrups
Pc?le Plate ) Medium Stiff Very Stiff Hard Loose Medium Dense Bar Size | Quantity | Bar Size | Spacing
Case |Height( BC AX,'C'I Shgar Mom.en’r N-Value | N-Value | N-Value | N-Value | N-Value | N-Value | N-Value (#) (ea.) (#) (in.)
No. | (Ft) [(in)| (kip) | (kip) | (ft-kip) 4-8 9-15 16-30 >30 | 410 11-30 >30 -
O
Wl L |S26L3| 26 | 25 2 11 270 19 13 10 8 17 14.5 12.5 8 12 4 12 General Notes: ° =
I| T o m—
N'| G |s3oL3| 30 | 25| 2 11 | 300 | 19.5 | 13.5 10 8 17.5 15 13 8 14 4 12 f. Values shown in the "Reactions at the Pole Base” O
D H column represent the minimum acceptable capacity C
z | T |s35L3| 35 | 25| 3 11 320 20 13.5 | 10.5 8 17.5 15 13 8 14 4 12 allowed for design using a design CSR of 1.00. O
0 2. Use chairs and spacers to maintain proper clearance. U
IEI E 330H3| 30 | 29 3 16 450 24 .5 16 12 9 21 17.5 15 8 16 4 6 3. For foundation, always use air-entrain concrete mix. —_—

A 0
1| V |s35H3| 35 | 29| 4 16 515 26 17 12.5 9.5 22 18.5 16 8 16 4 6 . .

Y Foundation Selection: e
wl L |S26L2| 26 | 23 2 10 245 18 12.5 9.5 8 16.5 14 12 8 12 4 12 1. Perform a standard penetration test at each proposed —
I1 I foundation site to determine "N" value. <
N| G |S30L2| 30 | 23 2 10 270 18.5 12.5 10 8 16.5 14 12.5 8 12 4 12 2. Select the appropriate wind zone from M 1 drawing. |
D | H 3. Select the soil type (Clay or Sand) that best -
7 T |S35L2| 35 | 23 3 10 300 19.5 13 10 8 17 14.5 13 8 12 4 12 describes the soil characteristics. .9
0 H 4. Get the appropriate standard pole case number from the e
N| g |S30H2| 30 | 29 3 15 415 23 15.5 11.5 9 20 17 14.5 8 16 4 6 plans or from the Engineer. (@
El A 5. Select the appropriate column under "Standard Foundations” O
5 ¥ S35H2| 35 | 29 4 15 475 25 16.5 12 9.5 21 17.5 15.5 8 16 4 6 based on soil type and "N" value. Select the appropriate row C

based on the pole load case. . )
w| L [S26L2] 26 | 23 2 10 245 18 12.5 9.5 8 16.5 14 12 8 12 4 12 6. The foundation depth is the value shown in the O
I| I "Standard Foundations” category where the column LL
N| G |[S30L2| 30 [ 23| 2 10 270 18.5 12.5 10 8 16.5 14 12.5 8 12 4 12 and the row intersect.
D1 H 7. Use Construction Procedures and Design Methods prescribed (())
7 T |s35L2| 35 | 23 3 10 300 19.5 13 10 8 17 14.5 13 8 12 4 12 by FHWA-NHI-10-016 for Reference Drilled Shafts. _O
O IH o
g E |S30H2( 30 [ 29| 3 15 | 415 23 15.5 | 11.5 9 20 17 14.5 8 16 4 6

A

3|V |S35H2| 35 (29| 4 15 | 475 25 16.5 12 9.5 21 17.5 | 15.5 8 16 4 6 S
O
-
w | L S26L1| 26 | 22 2 8 190 16 11.5 8.5 8 15 12.5 11 8 12 4 12 ——
I |1 o)
N | G |S30L1| 30 | 22 2 8 205 16.5 11.5 9 8 15 13 11.5 8 12 4 12
b1 H O
7 T | s35L1| 35 | 22 3 8 230 17 12 9 8 15.5 13.5 11.5 8 12 4 12 E
0]
N E S30H1| 30 | 25 3 12 320 20.5 13.5 10.5 8 18 15 13.5 8 16 4 6 O
El A C
4| v |sssH1| 35 [25 4 12 | 350 21 14 10.5 | 8.5 18.5 | 15.5 | 13.5 8 16 4 6 -E
WL |S26L2| 26 | 23 2 10 245 18 12.5 9.5 8 16.5 14 12 8 12 4 12 L
L1
I[\I) G |S30L2| 30 | 23 2 10 270 18.5 12.5 10 8 16.5 14 12.5 8 12 4 12

H

% T |s35L2| 35 | 23 3 10 300 19.5 13 10 8 17 14.5 13 8 12 4 12

Prepared In the Offices of: SEAL \
N H Standard Strain Pole
E e | S30H2| 30 | 29 3 15 415 23 15.5 11.5 9 20 17 14.5 8 16 4 6 Foundation for All Q@isiéff%

9 Soil Conditions PRI L v
5| V|s35H2| 35 | 29| 4 15 475 25 16.5 12 9.5 21 17.5 | 15.5 8 16 4 6 S L e | :
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