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LOCK NUT = ||_ #8 AwG MIN
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120 V_SINGLE “1— NEUTRAL BUS
POLE BREAKER #[L— MAIN BONDING SCREW
#8 AWG MIN _| e
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58" DIA COPPER CLAD STEEL 1
GROUNDING ELECTRODES, WITH T
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GROUND CONNECTOR
SHEET 1 OF 1
S
TWO-BOLT METHOD (PREFERRED) ONE-BOLT METHOD :;’2
<
SEE
" 1" SERVICE RISER cLto
1" SERVICE RISER WITH WEATHERHEAD T ToERVICE RISER u_jgff.z'
58" SHOULDER EYE BOLT WITH OO T
CURVED SQUARE WASHERS (3" X 3") WEZy o
AND DOUBLE NUTS WSS
1} ‘ PARALLEL GROOVE CLAMP <o S
= GALVANIZED 2-HOLE PIPE , ‘ 58" SHOULDER ANGLE HE 3w
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| ' : ) ~ =
Il BOLT =@ -\ N we
-tk = O -\ - - - - 1
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o
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GROUNDING ELECTRODE, DRIVEN GROUNDING ELECTRODE) =y i =
TREOVENTa oD AR T FOR CONNECTING MESSENGER TO MESSENGER, S SN S
GROUND GONNECTTION PARALLEL USE PARALLEL GROOVE CLAMP, 3-BOLT 2 Ay, e S INE Lo NS
CLAMP OR EQUIVALENT. FOR CONNECTING ‘R A POV
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PEDESTAL FOUNDATION DETAILS FOR SIDEWALK

PEDESTAL FOUNDATION - PLAN VIEW PARAMETERS:
A. SANDY TYPE SOIL
. SREAKAWAY ANGHOR MEWBER (TYP) _ B. NO GROUND WATER WITHIN 5'-0" OF SURFACE ELEVATION
2 (SEE NOTE 8) % C. WIND SPEED NOT TO EXCEED 140 MPH
s, = IF ACTUAL CONDITIONS VARY SUBSTANTIALLY FROM THOSE
ANCHOR BOLT (TYP) . *A ASSUMED, THE FOUNDATION DEPTH MAY BE ADJUSTED. IN THIS
1 HEAVY HEX NUT (TYP) 'y 1" CHAMFER = 1" CHAMFER CASE, CONTACT THE ENGINEER.
1 FLAT WASHER TOP r //_ Y X v//_ Y 6. MAINTAIN AT LEAST 3" COVER ON ALL REINFORCEMENT
d n ) 3" (TYP) A 4 Iéﬂ ) 3" (TYP) A ) :
éffiif* . = — S = 7. ORIENT CONDUIT AS REQUIRED BY THE DESIGN OR AS
. | ﬁ N } . = :E e DICTATED BY FIELD CONDITIONS.
SRR A ] T T g
VR y 5 o VRO , 5| o 8. USE ADHESIVE ANCHOR FOR THREADED COUPLING INSERT.
’ 1 , | © ’ 1 | r &l © FOR TYPE I MINIMUM DEPTH NECESSARY IS otﬁL@” AND FOR
—L | © . * | © TYPE II MINIMUM DEPTH NECESSARY IS 0'-698". FOLLOW
‘ ! 1| © 4 + 1| © MANUFACTURER'S INSTALLATION INSTRUCTIONS.
1 -
\i Y ¢
° Fdh A ¢ ° A :
o E 1" MIN DIA. CONDUIT FOR GROUNDING
2 HEAVY HEX NUTS = w
WITH FLAT WASHER / o ® |:|—: o ° g g o /REFER TO PEDESTAL FOUNDATION CHART
(TYP) E E y . .
= 98" DIA. X 10' COPPER CLAD % %
o o c%r_) g o e (: - STEEL GROUNDING ELECTRODE , ? ﬁ
c - #* | @ WITH IRREVERSIBLE COMPRESSION )
E [=) GROUND CONNECTOR t /\{\/f@if///
. . 2= v | . ' K
*® | © 3"(TYP) Y N
| * B DIAMETER "A" _
h g ==
L_o o v TYPES I & II ONLY CONDUIT AS REQUIRED.
3" (TYP) Y (STUB AND CAP
T SECTION A-A j ) UNUSED CONDUIT)
10" LAP
B DIAMETER "A" _
TYPES I, II & III
SECTION A-A
CLOSED HOOPS GROUNDING & CONDUIT DETAIL
SIZE ANCHOR BOLT INSTALL V-BAR STIRRUP
GROUNDING QUANTITY
TYPE PEDESTAL DESCRIPTION DIP:'IWE,TER DEPIH CONCRETE|DIAMETER| LENGTH SYSTEM TYPE VERTICAL SPACING DIAMETER|OVERLAP TOTAL
A B" | VOLUME | (MIN.) (YES/NO) WEIGHT ” ,, WEIGHT
SIZE SIZE[ oN 6 ON 12 e STEEL
FT FT IN _ QTY|LENGTH LENGTH| "C MIN.
ey FT-IN # LBS | # | CENTERS | CENTERS |TOTAL LBS |WELSHT
I PEDESTRIAN PUSHBUTTON 20" |3-6"| .41 15 1.6" NO - T 5o T 5 T 5 " T 1f2” IETUREET: bﬁs
II NORMAL -DUTY 2'-0" |5'-0" .58 34 2'-0" YES T s |6 4,'6" 2 3 A ,'7” 1,'6” 0,'10” 30 16
111 HEAVY -DUTY 26" |7-0"| 1.27 1 4'-0" YES -6 | 86 S 5-7 | 1-6 10-10
I11 8 | 6]6-6 122 | 4 7 4 11 [7-2" | 2'-0 0'-10 53 175

NOTES:

1. CAST FOUNDATION AGAINST UNDISTURBED SOIL WHEREVER
CONDITIONS PERMIT. IN UNSTABLE SOIL, CAST-IN-PLACE
TUBE FORMS ARE ALLOWED WITH APPROVAL.

2. COMPLY WITH APPLICABLE PROVISIONS OF SECTION 825
FOR CONCRETE CONSTRUCTION.

3. USE CLASS "A" CONCRETE THAT MEETS THE REQUIREMENTS OF
SECTION 1000 WITH A COMPRESSION STRENGTH AT 28 DAYS
OF F'c= 3000 PSI (MIN.).

4. USE ASTM GRADE 60 DEFORMED BARS FOR ALL REINFORCING
STEEL.

5. GRADE IS ASSUMED TO BE (8H:1V) OR FLATTER. FOUNDATION
SIZE AND DEPTHS ARE BASED ON THE FOLLOWING SOIL DESIGN
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PHASING DIAGRAM
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=0 DETECTED MOVEMENT
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PHASE
SIGNAL | glg |
27|k

FACE A
S

H

21,22 | T|R|Y
71,72 WO

US 421 - NC 16

MAXTIME DETECTOR INSTALLATION CHART
DETECTOR PROGRAMMING
DISTANCE o _BEl Ele
SIZE | FROM 8| CALL | DELAY EXTEND 2 2|4 o | X
L00P (FT) | STOPBAR| '""° | = |PHASE| TIME  TIME &k . & o =
(FT) = s |8
<< >
S5
2A * 300 * X 2 1.6 | X - X|-|*¥
2B * 90 * * - - X1 - X]-]%
7A * 0 * ¥ 7 115.0 - X -1 X -|*%

>k Video Detection Zone

Wood Pole 1

LA Wood Pole 2
Sta. 109+84, Lt. o7 )‘///////Sta. 111407, Lt. 56
45 Mph -1% Grade

1. Refer to "Roadway Standard Drawings NCDOT" dated

PROJECT REFERENCE NO. SHEET NO.
2 Phase

Fully Actuated

U-5312 $ig.2.0

(Isolated)
NOTES

January 2018 and "Standard Specifications for
Roads and Structures” dated January 2018.

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

3. Set all detector units to presence mode.

4. This intersection uses video detection. Install
detectors according to the manufacturer’s
instructions to schieve the desitred detection.

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

6. Refer to Pavement Marking Plans for proposed stop
bar locations.

COMPLETE MEDTAN CONSTRUCTION USING TEMPORARY CLOSURES, DO NOT CLOSE
U=TURN LANES AND ADJACENT LEFT TURN LANES AT THE SAME TIME.

10:09:33 PM

MAXTIME TIMING CHART
PHASE
FEATURE

2 7
Walk * - -
Ped Clear * - _
Min Green 12 7
Passage * 2.0 2.0
Max 1 * 60 30
Yellow Change 4.5 3.0
Red Clear 1.1 4.0
Added Initial * - -
Maximum Initial * - -
Time Before Reduction * - -
Time To Reduce * - -
Minimum Gap - -
Advance Walk - -
Non Lock Detector - X
Vehicle Recall MIN RECALL -
Dual Entry - -

R:kTrafficxSignalsxDesignxSignalsx¥90% Design Plans*lemporary Signadl

3/4,/,2023
schi luka

* 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.

45 Mph 0% Grade

PROPOSED

US 421
- NC 16
. }‘\\\\\\\¥——7Wood Pole 3

AN Sta. 111+07, Rt. 69’

Replace existing cabinet
with a new cabinet on
existing foundation

Wood Pole 4
Sta. 109+22, Rt. 40'

LEGEND
EXISTING
Signal Pole with Guy [ |
Signal Pole with Sidewalk Guy .—\'
Trafftic Signal Head o >
Sign —
Pedestrian Signal Head ?
With Push Button & Sign
Inductive Loop Detector C__ O
Video Detection Zone N/A
Construction Zone N/A
Control ler & Cabinet o<
Junction Box
2-in Underground Conduit —-—-—-—-—
Right of Way — =
Temporary Consfruction Easement N/A
Directional Arrow —
Type Il Signal Pedestal {
No Left Turn Sign (R3-2) @
Drum N/A
Skinny Drum N/A

New Installation - Temporary Design 1(Phase 9)

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared Tor the Offices of:

US 421-NC 16 at
SR 1323 (Dancy Road)/
Lowe's Entrance

West U-Turn
Divsion 11 Wilkes County Wilkeshoro
PLAN DATE: May 2023 REVIEWED BY:  M.L. Stygles
750 N.Greenfield Pkwy,Garner,NC 27529| PREPARED BY:  §,R. Chiluka |ReviEweD By: J. Ma
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.2.1
18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL N o NOTES
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SW2
- 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused qiAD 1 s1|s2 | s3|s4|S5|S6|S7|S8|S9|S10|S11|S12 AéJ1X ASU2X ASUSX ASU4X ASU5X ASUBX
REMOVE DIODE JUMPERS 2-12 and 7-12. ON—> vehicle load switches in the output file. The installer shall verify that signal heads VTR
___ B RF2010  —— flash in accordance with the signal plan. CHANNEL | 1| 2 | 13| 3 | 4 | 14 5 | 6 |15 | 7 | 8 | 16| 9 | 10 | 17 | 11 12 | 18
j H RP DISABLE :
° Bl WD 1.0 SEC 2 _ 2 4 8
2% ':% 9% i’% S% Q% Eﬂ% :% S% % % r\% % % % % % A B | GYENABLE 5 2. Program controller to start up in phase 2 Green No Walk. PHASE | 1 | 2 |pgp| 3 | 4 |pep| O | 6 pSD 7 | 8 |pgp|OL1| OL2 SPARE| OL3 | OL4 |SPARE
f <® L0 0 0 L0 0 0 _ 0. 00 -0 -0 -0 -0 -0 -0 - M | SF#1 POLARITY g SIGNAL * X
® . . -
f% f% ':% &’% E% :f% “‘_’% ﬁ ::% 9% o.v% 09% '\.% “P% “P% ‘F% ”% % rEoom — 3. If this signal will be managed by an ATMS software, enable controller and detector Heap No. | NU 121,220 NU T NU T NUFNU T NUENU NG 74,720 NUF NG NUTND G NUTND 7, 72) NU
—® NG NG NO NG NG NG AO O NG NG NO O e e e N M| FYACOMPACT— logging for all detectors used at this location. RED 128
bk bbb bbb b R Eo E R -
SP S T T T —d w4 < <id <0d <3 Qb4 oofd NEd ©fg 1o 3 — FYA 3-10
g 9 9 90 00 MO 28 OQ MO 08 ¢ 8 VG DO O VO Te @ v W FYA5-11 N YELLOW | - [129| | | | | | | | *
EEEEEEEEEEELEELEE B
%222&&&&&&&&&&&&&% gONé GREEN | - [130
N~
2 Qi% ‘T% g% ‘LQ% Q% ":% \9% ‘“—’% f—r% Q% ﬁ% :% 9% oy% 09% r\,% «p% YELLOW DISABLE o W__J1 RED
Y JRF JR J JY JTY Y JY T JLY JIY JEY JeT JhT Yty ey Wk = M- - | |A101
- 0100 0 10 S w3 ARROW
ERSENRENRINRNRggy to =2 3
%22222«5@@«5«5«5@@«5«5«5«58}58828 T W5 9 amrow || S |a102
S Ror bbb bk B b Rhil o LR I o v I R R N R R R R A IRz
95&‘:&&&,\',\',\',\'.\',\'.\'@,\',\',\',\'8128338 g ARROW
sRefedetatof ol ol Batul Bol o8 2ot 8 0N00IC - EQUIPMENT INFORMATION ceen ||| | | | | | [
O 0 =0 =8 b =6 =8 56 A5G A DO HE b D Hb S X8 0180 090 O.N:gﬂ ARROW
\ PREE 22000 2t Rl ol 8 88 2t . o CONIONET..... e 2070LX
= Y= J=r J=r Y= J=r J=r Jor JEY Jy JE¥ JEY P J JEY Iy Joi) 51; Cabinet.........cccooeveveeeceeeeeeeeeeeeeeee, 332 w/ Aux NU = Not Used
J_‘B COMPONENT SIDE W i = Software.........coooii Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
E 12 a Cabinet Mount..........ccooovvvvieiiiiiiiinne, Base * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN R Output File Positions..............ccc..c....... 18 With Aux. Output File
NOTES: | 17_/ Load Switches Used............ccovvnvvennnn... S2, S10, AUX S5
: : : : : : : W] Phases Used..........cccooiiiiiiiiiiiiiiii 2,7
1. Card is provided with all diode jumpers in place. Removal of any jumper e
allows its channels to run concurrently. B = DENOTES POSITION Overlap (S NOT USED
) E _ SEL2-SELS and SEL9 fon th tor board OF SWITCH Overlap "2"......ccoeeeeeeeeieeee e, NOT USED
- ENSUre Jumpers - an are present on the monitor board. OVETIAP "3, NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "4"........coo, * (wire signal heads as shown)
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 % : :
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2.
OL4 RED (A101) ——————— @
OL4 YELLOW (A102) —@
INPUT FILE POSITION LAYOUT
(front view) OL4 GREEN (A103) ————— @
1 . ; . 5 6 . o o 10 1 12 13 14 SPECIAL DETECTOR NOTE 47 GREEN (124)
(LDSW NO.S10) |
S S S S S S S S S S S S S FS Install a video detection system for vehicle detection. Perftorm
U 5 5 5 5 5 5 5 5 5 5 5 5 5 instal lation according to manufacturer’s directions and NCDOT 7172
FILE T T T T T T T T T T T T T ISOII_JA?TOR engineer—-approved mounting locations to accomplish fthe detection )
"|" E E E E E E E E E E £ E E schemes shown on the Signal Design Plans.
M M M M M M M M M M M M M ST
L P P P P P P P P P P P P P
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 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
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
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 MAXTIME OVERLAP PROGRAMMING DETAIL
FOR DEFAULT PHASING o
N ’ o
THIS ELECTRICAL DETAIL IS FOR w’“l
Front Panel THE SIGNAL DESIGN: 11-1467T v
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings DESICNED: Moy 2023 VHB Engineering NC, P.C. (C-3705)
SEALED: 5/24/2023 ngineering NC, P.C. (C
940 Main Campus Drive, Suite 500
. Raleigh, NC 27606
Web Interface REVISED: N/A " 919.629.0328
LOAD RESISTOR INSTALLATION DETAIL Home >Controller >Overlap Configuration >Overlaps DOCUMENT NOT CONSIDERED
(install resistors as shown) Temporary Installation - Electrical Detail 1 of 1(Phase 9) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING -
Overlap Plan 1 ROGRAMMING SRU$3g§1 . NC 13 a’dt | SEAL
anc 0a
$hﬁse |7:(L|5)-SI-V\I/TY[:]$]) |S11203) Overla 4 Prepared for the Offices of: Lowe IS( E n_t rya nce ) ~“\\\?\"‘.}:\§(’s:‘§ﬁ9‘%,""
ACCEPTABLE VALUES £ ellow Field Terminal(123) P Wost U-Turn ST T
: - I SEAL % E
V,ﬁléﬁ fo1hg]KS) z\év\/?/tt(ﬁi) — Type FYA 4 - Section X Division 11 Wilkes County Wilkesboro Pn MO s
2.0K-3.0K | 10W (min) T Inclu.d.ed Phases z i PLAN DATE: May 2923 REVIEWED Bv: M. L.Stygles "'«,7))&6‘4/@“@(%5
Modifier Phases 7 2 %§ PREPARED BY: S, R.Chiluka  |REVIEWED BY: J.Ma oW L. S\
AC- Trail Green 0 WCET O REVISIONS T, [ DaTe docusined by
. » % Manog® 5/24/2023
Trail Yellow 0.0 750 W.Greenfieid PrwyGarrer, G 27z | T ::::::::::[ %fﬁmﬁw
Trail Red .0 | b SIG. INVENTORY NO.  |[-1467T




PROJECT REFERENCE NO. SHEET NO.

DEFAULT PHASING DIAGRAM ALTERNATE PHASING DIAGRAM TEF I NAXTINE DETECTOR INSTALLATION GRART 2 Phase — L
DEFAULT PHASING ALTERNATE PHASING DETECTOR PROGRAMMING Fully Actuated
TABLE OF OPERATION TABLE OF OPERATION N - SRER W/ Alternate Phasing Operation
< - PHASE PHASE Lo0P SIZE | FROM | _ ..o S| caLL | DELAY |EXTEND|Z [ 2| 2 ; A Wilkesboro Closed Loop System
~— =, > -— . > SIGNAL ololF SIGNAL ololF (FT) | STOPBAR = [PHASE[ TINE | TIME X< | [S |2 |=
— — 2|71k 2|71k (FT) = NEIRES
FACE A FACE A 2 |= NOTES
02 07 02 07 H H =
- - - 1. Refer to "Roadway Standard Drawings NCDOT" dated
2l,22 TIR|Y 2l,22 T[R]Y 2A 6X6 | 300 S [X] 2 XXX X January 2018 and "Standard Specifications for Roads and
<«—@  DETECTED MOVEMENT /A | 6X40| O |[2-4-2|X| 7 |15.00 - |X|-[X]-|X 2. Do not program signal for late night flashing
UNDETEGTED MOVEMENT (OVERLAP) S1 6X6 200 3 -1 - - - -1 X operation unless otherwise directed by the Engineer.

- UNDETEGTED HOVENENT ( * Disable delay during alternate phasing operation 3.
<-— —>  PEDESTRIAN MOVEMENT

Set all detector units to presence mode.

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

5. The division Traffic Engineer will determine the hours

T6:39 AM

R:kTraffickSignals*¥Design*Signals*¥100% Design Plans*¥111467_sig _dsn_202305.dgn

5/16/2023 5:
schi luka

of use for each phasing plan.
SIGNAL FACE I.D.
6. Maximum times shown in timing chart are for free-run
All Heads L.E.D. operation only. Coordinated signal system timing values
supersede these values.
(Ei) <::> 7. Refer to Pavement Marking Plans for proposed stop bar
locations.
@)=
SOk
@ 21,22 \
T2 \ ROW
< \
<
C 9%
@%‘%.
Oé (/
S
Shoulder US 421 - NC 16 45 Mph -1% Grade
- — Shoulder
- —_— - - - . o L o -
==——====—e-—-—-—— B o o < o o o
C&G:::::::::::::::::::::::::::_:—:—:_:_:—:_:_j\D ) _______ D > - =
- - I — Q_—_:::C&G
C "l [ = o T oo T I =
D\ @ e S S e e == — — — — — C&G
. B | T — — — _ = 3 2= !
Shoulder — T oAl o T N
_____________________________ wmy - - - - - - - = Shoulder
__________________________ S . At / US 421
o Grade T n Metal Pole 1 o - NC 16
o WMph 0% Grade T _J\ Sta. 110+78, Rt.81't i
s\‘s\ :(%
ROW_ "\\ -:ym
T~ N / - ROW
MAXTIME TIMING CHART LEGEND
PHASE PROPOSED EXISTING
FEATURE 2 7 O— Traffic Signal Head o>
Walk * ~ ~ [O—= Metal Pole with Mastarm O—
ood Cloar * 3 B <i>| Type 11 SSi.gnGI Pedestal : "”.
, an B
Min Green 12 d C——  Inductive Loop Detector (-7~ ) g"
Passage 6.0 2.0 >< Controller & Cabinet N 1
Mox 1 * 60 30 O Junction Box n
Yellow Change 45 3.0 s - 2-in Underground Conduit —-—-—-—- — e ,\E/I’;?r:”g::;’;)%s’\'g'ﬁséc'sﬁs75%50)
Red Clear 11 4.0 N/A Right of Way — = Raleigh, NC 27606
Added Initial * 1.5 - — Directional Arrow — 919.829.0328
Maximum Initial * 34 - DD Directional Drill N/A DOCU'I\:/:E’:\-II: BSIECSOSNASLIEERED
Time Before Redudtion * 15 ~ (A  "Stop Here on Red” Sign (R10-6) (§) New Installation - Final D931gn SIGNATURES COMPLETED
Time To Reduce * 30 - NO Le{+ Turn S i gn (R3_2 ) Frepored for e Offices of: U S 4 2 1 = N C 1 6 at SEAL
Minimum Gap 3.4 - S R 1 3 2 3 ( D anc y R 0 ad ) / \\“‘%‘\:\HEXI’?”O”"'"
L ! E .t ¢°0 -'?Es.é.l.é”fl "'r
Advance Walk - - owe S ntrance 5: eQQ"O 4,?‘7 c‘—_
Non Lock Detector - X We S t U = T U r n 5. SEAL —E
Vehicle Recall MIN RECALL _ Divsion 11 Wilkes County Wilkeshoro "m 047250 v-
Dual Entry - - PLAN DATE: May 2023 Reviewed BY: M, Stygles %fmemge“\o}*'
750 N.Greenfleld Pkwy.Garner,NC 27529| PREPARED BY:  §, R, Chiluka | REVIEWED BY: J. Ma "':,73',",4 R ‘9\:\\\“\
* These values may be field adjusted. Do not adjust Min \ SCALE REVISIONS INIT. DATE Docusigned by: o
Green and Extension times for phases 2 and 6 lower 0 a0 T I ESKQW\% 5/24/2023
than what is shown. Min Green for all other phases N ﬁ -------------------------------------------------------------------------------- COSSE:CCB,MNTTTEURE DATE
should not be lower than 4 seconds. k """""""""""""""""""""""""""""""""""""""""""""""""" SIG. INVENTORY NO. 11-1467
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.2.3
18 CHANNEL CONFLICT MONITOR NOTES
OFF
PROGRAMMING DETAIL WDENABTE'
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SwW2
1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused SWILT%AHDNO s1/s2!s3/s4al/s5|/s6!s7!ss8!sols10ls11]s12 Ag1X ASUZX ASU3X ASU4X ASU5X ASU6X
REMOVE DIODE JUMPERS 2-12 and 7-12. ON > vehicle load switches in the output file. The installer shall verify that signal heads YT
___ B RF2010  —— flash in accordance with the signal plan. CHANNEL | 1 13| 3 | 4 |14 | 5|6 |15 7 |8 |16 9|10 |17 | 11| 12| 18
] RP DISABLE :
° [ B WD1.0SEC 2 . 2 4 6 8
SB% ":% S’% 5’% 3‘% Q% Q% ::% 52% @% % ,\% % Lo% v% % (\l% B | GYENABLE 2 2. Program controller to start up in phase 2 Green No Walk. PHASE | 1 pep| 3 | 4 |pep| © | 6 |pgp| 7 | 8 |pED|OLT|OL2|SPARE OL3 | OL4 |SPARE
NI YL JAF J JI J J JAY JI Ji Je Jir Yt Y Yl Jlie B SF#1POLARITY & SIGNAL * X
e) . . . . . . . . .
E% E% ':% 93% ﬁ% SI% i’% & :% &2% c,»% 09% r\,% «;% Lq% <,r% co% % ',;EFDS?Q,?F J 3. If this signal will be managed by an ATMS software, enable controller and detector HEAD NO. | NU 21:22) NU I NUTNUT RO ENUENU YN 7,720 NU-NO - NU U NU N 71,720 NU
- 2 N® NG NG NG NG ANO O NG NG V@ Ve NO e e o Il | FYACOMPACT logging for all detectors used at this location. RED 128
2 3 os Te 0 TH TN T0 T U T S0 og 99 o o o0 -
S 9 79 V9 °9 @O @O O 08 MG 09 ©8 TG T ©e TG @Y © » M FYA511 n 4. The cabinet and controller are part of the Wilkesboro Closed Loop System. YELLOW 129 *
EEEEELEEEEELEELLL B
e e R R R R R A R I R LR TR R %’ON% GREEN 130
[e0] [ o o
% ‘T% T% T% ‘T% 9% ":% 9% "‘—’% 3% Q% ﬁ% S% 9% o?% 0,0% r\,% «9% YELLOW DISABLE o W__J1 T RED
0 I8 I8 T8 I8 6 vé b vh Wh B Ve Ve BLE WE B Vv ¥ 010 = M2 ARROW A101
0 o® ~® ©® 0@ <« 020 = 3
zvvvvweteﬁiﬂssem%w%.\% : B =
z 2% ‘2% 2% 2% 2% @% @% @% @% @% «5% «5% «5% @% o8 O& & 030 F W15 & ARROW A102
S 229 0@ 0® <9 ~9 @ @ @ ¢ @ @& O o 050 E M__Je FLASHING
TH T R S S S SE CHCH IS CH Y TH S o Z W7 vt AT03
ST Y e gy gt Jar YNl YN YN JNGr N YN JAFCENT JINr JNY N 060 o ARROW
2% [:% S% Q% S% Q% Q% g% ‘r:% g% ﬁ% S% g_)% C‘ll% ‘—% g% m% 080 N EQUIPMENT INFORMAT'ON GREEN 124
iéggiiioboboaobobo'ooboaoaob 090 Egﬂ o . ARROW
- - ot - - — — - © N~ © 0L < ™ oV — o .:| 10 L0 ] 110 | [
1 1 1 1 1 1 1 1 ~ ~ <~ ~ <~ ~ ~ ~ ~ FF .
- 8% 8% 2% S% 2% 8% 8% 52% o'v% o'v% o'v% o'v% 0'3% 0'3% @'% c'»% &% E " Cabinet........c.coeveeeeeeeeeeeeeeeeeeee e 332 w/ Aux NU = Not Used
j_'j COMPONENT SIDE W = Software.........coooie Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
E 1;‘ @ Cabinet Mount..........ccccvveeeiii, Base * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN — Output File Positions..................c........ 18 With Aux. Output File
NOTES: W 7 ) Load Switches Used..........ccoevvvvveennn... S2, S10, AUX S5
1.C . . . . . . . B L Phases Used........ooveuviiieiiiiciieiaiaan 2,7
. Card is provided with all diode jumpers in place. Removal of any jumper e
allows its channels to run Concurrenﬂy_ B = DENOTES POSITION Overlap " .., NOT USED
. _ OF SWITCH Overlap "2".......eeeeeeeeee e NOT USED
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. Overlap "3" NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "4".........coon, * (wire signal heads as shown)
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 * : :
controller. Ensure conflict monitor communicates with 2070. See overlap programming detail on sheet 2.
OL4 RED (A101) ————— @
INPUT FILE POSITION LAYOUT OL4 YELLOW (A102) —@
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART OL4 GREEN (A03) _@
1 2 3 4 5 6 7 8 9 10 11 12 13 14
$7 GREEN (124)
s el s e lelelslelelelslelm (LDSW NO- $10)
FILE i 2A i i i l i i i i i i i ISOLATOR LOOP | INPUT |PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND ADDED DELAY 71.72
e e (g2 | & E E E E E E E E E E ST LOOP NO.| TERMINAL |FILE POS.|NO.| POINT | NO. | PHASE| TIME | TIME |EXTEND|\NmiAL P ’
T T T T T T T T T T T T DC 2A TB2-5,6 2U 39 1 2 2 X X X
v | 28 Y Y M Y Y Y Y Y Y Y Y [ISOLATOR 28 TB27,8 oL | 43| 5 3 2 X X X
7A TB5-5,6 BU [ 57 19 21 7 15 X X
¥ ¥ v v p7 v v b Sys.| ¢© ¥ v v v * 51 TB7-9,10 TR 27 SYS X X
) o) o) o) o) o) o DET. o) o) o) o) o) '
FILE T T T T 7A T T T S1 T T T T T *Systor dotect VR ned vehicle o
ystem detector only. emove any assignea venicle phase.
O B B 8| 6 [ wor| Bl § | F |wor| Bl 8| B | E|B
P P P P P P P P P P P P
T T T T |USED| T T T |USED| T T T T T INPUT FILE POSITION LEGEND: J2L
Y Y Y Y Y Y Y Y Y Y Y Y |
FILE J
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE SLOT 2
ST = STOP TIME LOWER
o
\
THIS ELECTRICAL DETAIL IS FOR g-‘
THE SIGNAL DESIGN: 11-1467 v
DESIGNED: May 2023
VHB Engi ing NC, P.C. (C-3705)
SEALED:  5/24/2023 940 Mr;?rlung:rrvlwr;)%s Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
LOAD RESISTOR INSTALLATION DETAIL DO O oS DERED
(install resistors as shown) Electrical Detail Sheet 1 of 2 SIGNATURES COMPLETED
ELECTRICAL AND P];ggiﬁ?ghgﬁf US 421 - NC 16 a-t SEAL
| SR 1323 (Dancy Road
\F;gﬁ]g\?v 7Fi(eL|EJ) ?'\é\ﬁnl:l i(n)éls‘|120?), Frepores Tor e OrTices er Lowe ’sf Ent IY ance X SR WA Y
ACCEPTABLE VALUES - (123) sty o West U Ty Sl
Value (ohms) | Wattage i i SEAL i %
1.5K - 1.9K | 25W (min) ’éé Division 11 Wilkes County Wilkesboro :_:’g 046057 Q?:::
20K -3.0K 10W (min) - PLAN DATE: May 2023 REVIEWED BY: J. Ma —,}Z%%ng%gg..&f
g PREPARED BY:  M.,L, Stygles |Revieweo 8v:  S,R., Chiluka "”uﬁ'fVL- *.::‘:“\\\“
AC_ /0 o REVISIONS INIT. DATE (—DocuSignedby: o / /
R e O Mt %}ZZ 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | e Lagﬁg‘:@mﬂﬁgm DATE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. 1-146 71
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.2.4
MAXTIME OVERLAP PROGRAMMING DETAIL MAXTIME OVERLAP PROGRAMMING DETAIL
FOR DEFAULT PHASING FOR ALTERNATE PHASING
Front Panel Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Web Interface Web Interface
Home >Controller >Overlap Configuration >Overlaps Home >Controller >Overlap Configuration >Overlaps MAXTIME ALTERNATE PHASING ACTIVATION DETAIL
Overlap Plan 1 In the table view of the web interface, right click on
"Overlap" in the top left corner of the table. Copy the
: To run alternate phasing, select a Pattern that is programmed to run Overlap Plan 2 and Detector Plan 2.
Overlap 4 .entlre contents of O"er'aP Plan 1. Paste Overlap Plan 1 A Pattern can be selected through the scheduler or manually by changing the Operational Mode.
into Overlap Plan 2. Modify Overlap Plan 2 as shown
Type FYA 4 - Section below and save changes.
Included Phases 2
Modifier Phases 7
Trail Green 0 Overlap Plan 2 PHASING OVERLAP PLAN VEH DET PLAN
Trail Yellow 0.0
il | | 4
Trail Red 0.0 Overlap ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING 1 1
Type FYA 4 - Section ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING 2 2
Included Phases - = NOTICE INCLUDED PHASE
Modifier Phases 7
Trail Green 0
Trail Yellow 0.0
Trail Red 0.0
ALTERNATE PHASING CHANGE SUMMARY
THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAP 2 AND VEHICLE DETECTOR PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING":
OVERLAP PLAN 2: Modifies overlap included phases
for heads 71 and 72 to run protected turns only.
VEH DET PLAN 2: Reduces delay time for phase 7
call on loop 7A to 0 seconds.
MAXTIME DETECTOR PROGRAMMING DETAIL MAXTIME ALTERNATE PHASING PATTERN
FOR ALTERNATE PHASING LOOP 7A PROGRAMMING DETAIL
Front Panel
Front Panel Main Menu >Controller >Coordination >Patterns
Main Menu >Controller >Detector >Veh Det Plans
Web Interface
Web Interface Home >Controller >Coordination >Patterns
Home >Controller >Detector Configuration >Vehicle Detectors Pattern Parameters
Pattern Veh Det Plan | Overlap Plan
In the table view of web interface right click on "Detector" in * 2 2
the top left corner of the table. Copy the entire contents of
I\D/Ietde'?to[r) Fllarl 1.FF)’|astz Deterc]:tor Plljar; 1 mtodDetector: Plan 2. * The Pattern number(s) are to be determined by "
| r Plan wn w an Y nges.
odity Letector Fia as sho elow and save changes the Division and/or City Traffic Engineer. V‘.O’
THIS ELECTRICAL DETAIL IS FOR wd‘ 4
Plan 2 THE SIGNAL DESIGN: 11-1467 1
DESIGNED: May 2023 o
Detector_{ Call Phase | _Deley U e e e
TA 21 7 - REVISED: N/A Raleigh, NC 27606
919.829.0328
DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
Electrical Detail Sheet 2 of 2 SIGNATURES COMPLETED
ELECTRICAL AND Pl;ggiﬁ‘hgh/]l:l(l)\f SRU1S3S§1 (6 NC 1 g ag) / SEAL
a n Cy O a anwttiitig,,
\\\\\ CAR l"l,
Prepared f(.)/j the Offices of: L OW e ! S E n _t r, a n C e s\ o?.i.‘\:ﬁs'é':bef’/l/"«,
W ang SR S A
A g WeSt U'Turn 5: SEAL T’-_;
& Division 11 Wilkes County Wilkesboro Y 046057 ;i
i PLAN DATE: May 2023 REVIEWED BY: J. Ma 3,,:7);:.§4,G|NE§§..’®,Q:¢$
p & prepareD B W.L. Stygles [eeviewnsv: S.R. Chiluka e L SN
""/JOM nag?™ REVISIONS INIT. DATE (—%cusigned oy
750 N.Greenfleld Pkwy,Garner,NC 27529 | ... La;fé{@%@ﬂ%__ 5/24ﬁ$i3
-------------------------------------------------------------------------------- SIG. INVENTORY NO. 1-146 71




PROJECT REFERENCE NO. SHEET NO.

SPECIAL NOTE METAL POLE No. 1 U-5312 $ig.2.5

The contractor is responsible for verifying
that the mast arm attachment height (H1)

willprovide the "Design Height”clearance MAST ARM LOADING SCHEDULE
from the roadway before submitting final
shop drawings for approval Verify Ls%%'gf DESCRIPTION AREA | sizE | WEIGHT
elevation data below which was obtained
by field measurement or from available RIGID MOUNTED SIGNAL HEAD a3sr. | 2% " 6o Las
project survey data. 12"-3 SECTION-WITH BACKPLATE T 505
Elevatlon Data fOf‘ MaS't Arm RICIDSIN%\IUNTED 9.0 S.F. 36.)(()"W 20 LBS
Attachment (H1) 36.0"L
STREET NAME SIGN 24.0°W
Elevation Differences for: Pole 1 RIGID MOUNTED 16.0 5.5 g e Koy 28 L85
Baseline reference point at
¢ Foundation @ ground level G 0.0 ft.
NOTES
H'ghEl[()a(\)/i?wtriogf di‘éﬁ%@%”f%u‘#*face +4.38 Tt
[l M I [ ] L]
Design Loading for METAL POLE NO. 1 Flovation difference of o3 1. DESIGN REFERENCE MATERIAL
bdge of fravelway or face of curb 1. Design the traffic signalstructure and foundation in accordance with:

¢ Pole « The 6th Edition 2013 AASHTO "Standard Specifications for StructuralSupports for Highway
' Signs, Luminaires, and Traffic Signals, including allof the latest interim revisions.

e The 2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to
the specifications can be found in the traffic signalproject specialprovisions.

« The 2018 NCDOT Roadway Standard Drawings.

« The traffic signalproject plans and specialprovisions.

« The NCDOT "MetalPole Standards”located at the following NCDOT website:

Terminal https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
Compartment

@ 180° DESIGN REQUIREMENTS
o 2. Design the traffic signalstructure using the loading conditions shown in the elevation

-+ 180 -- views. These are anticipated worst case “design loads”and may not represent the actual
loads that willbe applied at the time of the installation. The contractor should refer to the
traffic signalplans for the actualloads that willbe agpplied at the time of the installation.

3. Design all signalsupports using stress ratios that do not exceed 0.9.

4. The camber design for the mast arm deflection should provide an appearance of a low
pitched arch where the tip or the free end of the mast arm does not deflect below
horizontalwhen fully loaded.

H1=25.5 5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

NSTee ; stiffened box connection shown as long as the connection meets allof the design
oTe

e, POLE RADIAL ORIENTATION , reauirements.

. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

Roadway Clearance 7. The mast arm attachment height (H1) shown is based on the following design assumptions:

Design Height 17 f+t . . . -

Minimum 16.5 Ft. a. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.

Signalheads are rigidly mounted and vertically centered on the mast arm.

The roadway clearance height for design is as shown in the elevation views.

The top of the pole base plate is 0.75 feet above the ground elevation.

Refer to the Elevation Data Chart for the elevation differences between the proposed

foundation ground leveland the high point of the roadway.

8. The pole manufacturer willdetermine the totalheight (H2) of each pole using the greater of
the following:

* Mast arm attachment height (Hl) plus 2 feet, or
 HI plus 172 of the totalheight of the mast arm attachment assembly plus 1 foot.

9. If pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the SignalDesign Section Senior StructuralEngineer for
assistance at (919) 814-5000.

10.The contractor is responsible for verifying that the mast arm length shown willallow
proper positioning of the signalheads over the roadway.

11. The contractor is responsible for providing soilpenetration testing data (SPT) to the pole
manufacturer so site specific foundations can be designed.

66’

6 ' 48’

— - Street Name

)
|

See Notes A
'\ 4 & 5

H2
See
Note 8

00T

'

T See Note T7d
T N'\‘ Y

See Note Te
High Point of Roadway Surface T

Q_Foundoﬂon

Base line reference elev. = 0.0’

Elevation View

8 BOLT BASE PLATE DETAIL
See Note 6

o)
v—ﬂ',v

h

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500

°._r__ Raleigh, NC 27606
180 (|:_ a§1lg.829.0328
DOCUMENT NOT CONSIDERED
. FINAL UNLESS ALL
NCDOT Wind Zone 4 (90 mph) SIGNATURES COMPLETED
Prepared for the Offices of: US 4 2 1 _ N C 1 6 a-t SEAL
Flate width SR 1323 (Dancy Road)/
4 7 , ( a C y O a ) \\\\\\%‘\:\. 9.&{?0’(';"',,
Lowe's Entrance SEF i,
\ West U-Turn P b
BASE PLATE TEMPLATE & ANCHOR BOLT Divsion 11 Wilkes County Wilkeshoro :‘—,m"u. :;'Y:S
LOCK PLATE DETAIL PLAN DATE: May 2023 REVIEWED BY: M. Stygles 9,(44,6,“@%\\9{-
750 N.Greenfleld Phwy.Garner,NC 27529| PREPARED BY:  §,R. Chiluka | REVIEWED BY: J. Ma "’«f{',’ﬁlﬁu?.w“‘\
For 8 Bolt Base Plate ‘\\ SCALE REVISIONS INIT. DATE S
0 N/AA 1T SRCthuko, 5/24/2023
N ﬁ -------------------------------------------------------------------------------- SIGNATURE DATE
\\\\\> --------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1467
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PHASING DIAGRAM

4+83

TABLE OF OPERATION

MAXTIME DETECTOR INSTALLATION CHART

PHASE
SIGNAL |o|o|o|o|0|f
e |1]112]2)4] 8
501615|6|8|0

1 i B PR
21,22 |RIR|G|G|R|Y
41,42 RIR|R|R|G|R
51 <<= LR
61, 62 GIR|G|IR|Y
81 RIR|R|IG|IR
82 VIR IRIR|IG|R

SIGNAL FACE I.D.

Al'l Heads L.E.D.

&

D
©

&,

OE

®

|

DETECTOR PROGRAMMING
DISTANCE 5 z |8 =
[ — o
LooP SIZE | FROM | el 2| can | DELAY | BaenD 2| 2131913
(FT) | STOPBAR T|PHASE | TME | TME |5 2 9|23
(FT) z 2 |82
o
E
a
1 15.0 - X X *
LA 0
- kX 6 3.0 - X X *
1B * +5 * k|| 15.0 - X X *
2 A * 300 * K| 2 - l.e | X X *
2B * 90 * k| 2 - - X X *
4 * +9 * k|4 3.0 - X X *
4B * 0 * k| 4 10.0 - X X *
4C * 0 * x| A 15.0 - X X *
5 15.0 - X X *
HA 0
* Kl SOl I B R B Y B
oA * 300 * k| 6 - l.o | X X *
68 * 90 * k| 6 - - X - IX - K
8A * +5 * x| 8 3.0 - X X *
8B * +5 ¥ ¥ 8 - - Ixl x| -

@h

SR 1323
(Dancy
Road)

*Video Detection Zone

\

Replace existing cabir&
with @ new cabinet on
existing foundation

)

MATNTAIN STDE STREET MOMENTS DURING CONSTRUCTION. USE TEMPORARY LANE
CLOSURES AND FLAGGERS AS NEEDED TO CONSTRUCT SIDE STREET.

PROJECT REFERENCE NO. SHEET NO.

U-5312 $ig.3.0

5 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 operation
unless otherwise directed by the Engineer.

3. Phase 1 and/or phase 5 may be lagged.
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. Refer to Pavement Marking Plans for proposed stop
bar locations.

7. Reposition existing signal heads as shown on this

Wood Pole 1
Sta. 120+12, Rt. 80'

11 21,27
51 41,42
61,62
81
PHASING DIAGRAM DETECTION LEGEND
-9 DETECTED MOVEMENT
- UNDETECTED MOVEMENT (OVERLAP) —_— e
- — UNSIGNALIZED MOVEMENT |
= — —=  PEDESTRIAN MOVEMENT
US 421
® @ ®
ve - - -
&« ORI e 22 &
45 Mph 0% Grade
— - N -
MAXTIME TIMING CHART
FEATURE
1 2 4 5 6
Walk * - - - - -
Ped Clear * - - - - -
Min Green 7 12 7 7 12
Passage * 2.0 2.0 2.0 2.0 2.0
Max 1 * 25 60 20 15 60
Yellow Change 3.0 4.5 4.5 3.0 4.5
Red Clear 2.3 1.2 1.2 1.9 1.2
Added Initial * - - - - -
Maximum Initial * - - - - -
Time Before Reduction * - - - - -
Time To Reduce * - - - - _
Minimum Gap - - - - -
Advance Walk - - - - -
Non Lock Detector X - X X -
Vehicle Recall - MIN RECALL - - RECALL
Dual Entry - - X - -
* 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.

2@

Lowe's
Entrance
35 Mph
0% Grade

B |

®

© B

US 421

- NC 16

plan.
LEGEND
PROPOSED EXISTING
- O—» Traffic Signal Head o >
o e Signal Pole with Guy | S
., = ., Signal Pole with Sidewalk Guy e v
= Video Detfector o
D Video Detection Zone N/A
o © © > Inductive Loop Detector C_
— <] Control ler & Cabinet o<
O Junction Box L
e -  Z2-in Underground Conduit —-—-—-—-—
N/A Right of Way —_—
— Directional Arrow —
Construction Zone N/A
O Wood Pole L
W) Right Arrow "ONLY" Sign ®
o R3-5R
o Drum N/ A
(o) Skinny Drum N/A

[

VHB EngiHeering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL

New Installation - Temporary Design 1 (Phase 8)  sienaturescompLeTen

Prepared for the Offices of: US 42 1 _ N C 1 6 SEAL
at SRS,
SO £ESSIG Y
SR 1323 (Dancy Road)/ ST 5
' S oz
Lowe's Entrance R T v
Divsion 11 Wilkes County Wilkesboro é_mg fed
PLAN DATE: May 2023 revienD BY: - MLL. Stygles %,:5}(4:A/G,Nee?‘\\>§~'¢$
750 N.Greenfield Pkwy,Garner,NC 27529 PREPARED BY:  §,R, Chiluka | REVIEWED BY: J. Ma “mjﬁJﬁﬁmN
SCALE REVISIONS INIT. DATE Docusigned by
\ 0 40 [SRC/M*'{KD\— 5/24/2023
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18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL

(remove jumpers and set switches as shown)

ON OFF
WD ENABLE %
SwW2

REMOVE DIODE JUMPERS 1-5, 1-6, 1-9, 1-11, 2-5, 2-6, 2-9, 2-11, 4-8, 5-9, 5-11 6-9, 6-11 AND 9-11.

Wil

18 CHANNEL PROGRAM CARD
oo oo o{[-e o [-® oo o[-0 o [-® o[-0 o1 [-®

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

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

1

7

1

1

@) ) O O
CHECHEIF/EHIHET = 2 o] ~ W <] o] &
Nir JNE JAF I JAE FJATGENY JISIY J JSSENICHNE i Joi
S S O S OS2 o ofnfie w gy o
A AP Ad A® Ad AP L0 Ad NO Ng N NO NO N
H® HO® H® HO® H® H® H® H® H® VP VP V@ VP N »
© O
20 <& <& <& b < <& <& & b b O b b <
© To) @) O
I I& V& Hé HE L VE VE VLY Lo Ve VO Ve v v
O@ 28 28 b6 OO 08 & O O Hé L0 b Vo $ ©
© Tp] <r ™
AP JAF JAP JAr YN Y WY WY W W W W T Y 1
O T® T8 = T8 b0 D H® A 8 Hd D H® D ©
2O 26 26 26 26 26 68 58 58 08 & & & 50 &

COMPONENT SIDE

YELLOW DISABLE

0100
o010
0120
0130
0140
0150
0160
0170
0180

O

OO0OOOO0OOOO
©oON G A WN

O
INTERNAL DIP SWITCHES
co~NoogbhowN -

OO0OOOOOOO0

n
-

REMOVE JUMPERS AS SHOWN

NOTES:

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.

ON—>
RF 2010 —
RP DISABLE

WD 1.0 SEC

— GY ENABLE
— SF#1 POLARITY

LEDguard

RF SSM

OPTIONS

FYA COMPACT
FYA 1-9 )
FYA 3-10 >

FYA 5-11

FYA 7-12

il

2
\/

)

SSM

2
v,

—_ = O

JEE P QL I W G §
N~No o hwNn O
SSM

k!

i

= DENOTES POSITION
OF SWITCH

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

. Program phases 4 and 8 for Dual Entry.
. Program controller to start up in phase 2 Green No Walk and 6 Green No Walk.

. If this signal will be managed by an ATMS software, enable controller and detector

NOTES

vehicle load switches in the output file. The installer shall verify that signal heads
flash in accordance with the signal plan.

logging for all detectors used at this location.

EQUIPMENT INFORMATION

PROJECT REFERENCE NO.

SHEET NO.

U-5312

Sig.3.1

SIGNAL HEAD HOOK-UP CHART

LOAD
SWITCH NO.

S1 S2 | S3 | S4 | S5 | S6 | S7

S8 | S9

S10

S11| 812

S1

AUX

AUX
S2

AUX
S3

AUX
S4

AUX
S5

AUX
S6

CMU
CHANNEL
NO.

13 | 3 4 14 | 5

6 15

8 16 | 9

10

17 | 11| 12 | 18

PHASE

2 4
1 2 pep| 2 | 4 |peD| °

6
5 IpPED

8
8 PED

OoL1

OL2

SPARE| OL3

OL4 |SPARE

SIGNAL
HEAD NO.

11 | 82 (21,22] NU | NU 41,42 NU

*
51

61,62| NU

NU

81,82 NU | 11

NU

NU | 51 | NU | NU

RED

* | 128 101

134

107

YELLOW

129 102 *

135

108

GREEN

130 103

136

109

RED
ARROW

A121

A114

YELLOW
ARROW

128

A122

A115

FLASHING
YELLOW
ARROW

A123

A116

GREEN
ARROW

127 | 127 133

NU = Not Used
*Denotes install load resistor. See load resistor installation detail this sheet.

*See pictorial of head wiring in detail this sheet.

Controller........coouveieeiiiiiieece 2070LX
Cabinet......cooovviieiii e, 332 w/ Aux
SOftWare.......oeeeeeeeeeeeeee e Q-Free MAXTIME
Cabinet Mount...........ccooviiiiiiiii. Base

Output File Positions..........cccccooeeeeenen. 18 With Aux. Output File
Load Switches Used...........cceeeneennennn. S1, S2, S5, S7, S8, S11, AUX S1, AUX S2
Phases Used.........cccoovviiiiiiiiiiiiien. 1,2,4,5,6,8

Overlap "1 .., *

Overlap "2".....oo e, NOT USED

Overlap "3"....oo e, *

Overlap "4"......cooeeee i NOT USED

*See overlap programming detail this sheet

LOAD RESISTOR INSTALLATION DETAIL

(install resistors as shown)

ACCEPTABLE VALUES

Value (ohms) | Wattage

1.5K-1.9K | 25W (min)

2.0K-3.0K | 10W (min)

—
f
AC-

Phase 1 Red Field
Terminal (125)

AC-

Phase 5 Yellow Field
Terminal (132)

INPUT FILE POSITION LAYOUT

(front view)

FILE J

”I”
L

FILE J

”J”
L

1 % 3 4 ) 6 / 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
el e e e e le s e le R
ISOLATOR
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 ST
P P P P P P P P P P P P P
T T T T T T T T T T T T T 0C
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
0 0 0 0 0 0 0 0 0 0 0 0 0 0
T T T T T T T T T T T T T T
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
P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
Y Y Y Y Y Y Y Y Y Y Y Y Y Y
EX.: 1A, 24, ETC. = LOOP NO.’S FS = FLASH SENSE
® ST = STOP TIME
Wired Imput - Do not populate slot with detector card

Install a video detection system for vehicle detection. Perform

instal lation according to manufacturer’'s directions and NCDOT

engineer—approved mounting

schemes shown on the Signal Design Plans.

locations to accomplish the detection

FLASHER CIRCUIT MODIFICATION DETAIL

IN ORDER TO ENSURE THAT SIGNALS FLASH CONCURRENTLY ON THE
SAME APPROACH, MAKE THE FOLLOWING FLASHER CIRCUIT CHANGES:

1. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-4 AND TERMINATE ON T2-2.
2. ON REAR OF PDA - REMOVE WIRE FROM TERM. T2-5 AND TERMINATE ON T2-3.

3. REMOVE FLASHER UNIT 2.

THE CHANGES LISTED ABOVE TIES ALL PHASES AND OVERLAPS TO FLASHER UNIT 1.

OVERLAP PROGRAMMING

Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings

Web Interface
Home >Controller >Overlap Configuration >Overlaps

Overlap Plan 1

Overlap 1 3
Type FYA 4 - Section | FYA 4 - Section
Included Phases 2 6
Modifier Phases 1 5
Trail Green 0 0
Trail Yellow 0.0 0.0
Trail Red 0.0 0.0

FYA SIGNAL WIRING DETAIL

(wire signal heads as shown)

OL1 RED (A121)

— &8

OL1 YELLOW (A122)

&

OL1 GREEN (A123)

|«

01 GREEN (127)

&

OL3 RED (A114)

OL3 YELLOW (A115)

OL3 GREEN (A116)

05 GREEN (133)

o
THIS ELECTRICAL DETAIL IS FOR ‘..0
-_—'s
THE SIGNAL DESIGN: 11-1332T1 1L
DESIGNED: May 20023
SEALED:  5/24/2023
VHB Engineering NC, P.C. (C-3705)
REVISED: N/A 940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328
DOCUMENT NOT CONSIDERED
. : . FINAL UNLESS ALL
Temporary Installation - Electrical Detail 1 of 1 (Phase 8) SIGNATURES COMPLETED
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PHASING DIAGRAM

LS N3+8

PHASING DIAGRAM DETECTION LEGEND

=@ DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)
- UNSIGNALIZED MOVEMENT

<= ——= PEDESTRIAN MOVEMENT

SIGNAL FACE I.D.
Al'l Heads L.E.D.

e @B 3
W2//

MAXTIME DETECTOR INSTALLATION CHART
TABLE OF OPERATION
DETECTOR PROGRAMMING
Z
PHASE DISTANCE s = e
F SIZE FROM S DELAY | EXTEND | 2 | Z | o S
I = | CALL z = S
Sg%NC@L 5173 E LOOP (FT) | sToear | v = |PASEL Tive | TME | D S % >
+1g (FT) z 2 alz
8 | A %
31,32 <o ==t . =
A * 0 * * 15. - - | K
61,62 |} |R|Y 3 |15.0 I RELs
A 6A * 300 * *| 6 - 1.6 | X X|-]*
o 6B * 90 * *| 6 - - X X -1]*
81,82 R 8A < 0 * | 4 (15,0 - X - |X|-|*
*Video Detection Zone
QL >
)
x O &
w» = r_ 3
SYBORN
“u

US 421 - NC 16

45 Mph

+1% Grade

MAXTIME TIMING CHART
PHASE
FEATURE

3 6 8
Walk * - - 7
Ped Clear * - - 12
Min Green 7 12 7
Passage * 2.0 2.0 2.0
Max 1 * 30 60 30
Yellow Change 3.0 4.4 3.0
Red Clear 2.4 1.3 1.4
Added Initial * - - -
Maximum Initial * - - -
Time Before Reduction * - - -
Time To Reduce * - - -
Minimum Gap - - -
Advance Walk - - -
Non Lock Detector X - X
Vehicle Recall - MIN RECALL -
Dual Entry X - X

ReNTraTTic\Signals\Design\Signals\I00% Design Plans\Temporary SignalDesign\Ill332T2_sig _dsn_202305.dgn

2/14 /2012 6:30:44 AM
schiluka

* 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.

45 Mph 0% Grade

Lowe's
Entrance
35 Mph
0% Grade

US 421

PROJECT REFERENCE NO. SHEET NO.
2 Phase U-5312 $ig.3.2
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 operation
unless otherwise directed by the Engineer.
Set all detector units to presence mode.
This intersection uses video detection. Install
detectors according to the manufacturer's
instructions to schieve the desitred detection.
Refer to Pavement Marking Plans for proposed stop
bar locations.
Reposition existing signal heads as shown on this
plan.
LEGEND
PROPOSED EXISTING
O—» Traffic Signal Head o>
O—) Signal Pole with Guy |
., Signal Pole with Sidewalk Guy v
= Video Detector [ =
G Video Detection Zone N/A
G [nductive Loop Detector C_ "3
> Controller & Cabinet D>
S [] Junction Box u
86, B - 2-in Underground Conduift —-—-—-—-—
N/A Right of Way
L — Directional Arrow —
Construction Zone N/ A
) O Wood Pole o
e ) No Left Turn Sign (R3-2) ®
o Drum N/ A
(o) Skinny Drum N/A

Signal Upgrade - Temporary Design 2(Phase 9)

‘!===i\"

’0
‘0
s

| I .
(o
VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500

Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared Tor the Offices of:

US 421 - NC 16
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0 40
N | |
/ 1”=40’
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR J.5312 Si0.33
OFF . 19.9.
PROGRAMMING DETAIL N NOTES
(remove jumpers and set switches as shown) WDENABLE R,-Xq
SW2 SIGNAL HEAD HOOK-UP CHART
REMOVE DIODE JUMPERS 1-3. 1-8. 1-9. 140, 3-8, 3-9. 340, 6.9. 6.0, 6.7 8.9, 810, T o 1.To prevent flas_h-confllct problems, insert red flash program blocks fqr all unused O8I st | s2 | s3 | sa| S5 56| 57| S8 | S9|s10|s11|s12|AUX|AUX|AUX|AUX] AUX| AUX
9-10, 9-17 and 10-17. — W RF 2010 vehicle load switches in the output file. The installer shall verify that signal heads ol :
B | RPDISABLE i flash in accordance with the signal plan. CHANNEL | 1 | 2 | 13| 3 | 4 |14 | 5 | 6 |15 | 7 | 8 | 16| 9 | 10|17 | 11| 12| 18
° o o o o . M WD1.0SEC % NO. :
[ce) N~ © Lo < (sp] AN ~ o — .
f “1% 3% g% z% E% “1% E% F.% o 26 %5 E% ;% ﬁ% j% 2y S% A — Ry S 2. Program controller to start up in phase 6 Green No Walk. PHASE |OL7| 2 |pgp| 3 | 4 |pgp| 5 | 6 |pep| 7 | 8 |pEp|OL1|OL2|sPARE| OL3 | OL4 |sParE
~ ~ o)
PF of ~E ©Of X <& O OE —X O Ml LEDguard ) SIGNAL X x| » » » k| K k|
5% ;% ;% g% g% g% g% ;% g% ;% 2% ﬁ% 2% ﬁ% 2% ‘N-r% 2% ___H ngggMPACT 3. If this signal will be managed by an ATMS software, enable controller and detector HEADNO. | 34 | NU | NU | 3T | NU | U/ NU 6162 NU | NU 181,82 NU | 32| 31 ) 83 | NU| NU T NU
L o®r~® 9 ® & 0 0 ¢ & & O O O :..: FYA 1.9 ) logging for all detectors used at this location. RED | o T sal 07| | a411
T &% &8 T T T T T T T T T D% N ol ¥ B FYA3-10 '
g\—\—mmmmmmm&)mOmOmOmmmm o [ FYA5-11 N
= ?% t.% g% 2% l:% e% 2% :r% e% s% :% e% @% oo% N% @% m% Y | FvATiz —— YELOW |k | ) k|18
BBt -DDHRERCI A Bt = EQUIPMENT INFORMATION areen
o® ~@ ©P v =
L RN 1 =l
E NSNS -Sr- S-S T2 78 T 9 QMO0 o 3 CONFOIET .ot 2070LX amrow || | A121\A124
= ‘T% ‘T% ‘T% ‘T% ‘T% g% < e% ﬁ% S% Q% g% :% < 9 @% "-% 81;8 8 38 2 43 Cabinet 332 w/ Aux
% 2 1) i) Q i) (IQ (bo Cé L(ID uID (b Cé LIO QCI)O ©O © O 0130 O 4 o % 5 o 1 dMHIT L YAER%C?\)/VV 108 A122 A125 A112
5 Qf% t.% gf% ‘u_?% :Ir% o‘_:)% S% ,;% 8% g% S% 2% g% :% g% m% w% 0140 O 5 O = g Soft\_/vare .............................................. Q-Free MAXTIME e
L NG VG VGV VG VG N L d b dd NPy 0150060 g Cabinet Mount...............coocninnn, Base YELLOW | - | - - - - - , - ~ |A123|A126|A113
% ,;% g% ﬁ% S% g% Q% Oo% N% m% m% v% M% N% P% ° O oRore Output File Positions..........ccccvveeeun.... 18 With Aux. Output File J—
O T0 T 0 T b b b b B b DO b 5@ b SO ®O 0180 090 o Load Switches Used.........ccoovveeveeenn... S1,54,58,S11,AUX S1,AUX S2,AUX S3 arroW | 127 | me)y | | | 136 109
\ ?% ":.O Sf% 2.% S.% c‘_?% ﬁl% “:I% S% r;o g% \u_)% 3% 0‘2% g% “Z% SO - ._‘ 10 Phases Used........ccoovvvieiiiiiiiiiieaen. 3, 6, 8 w
S8 20 26 28 26 26 28 26 58 30 36 b 56 36 b > O l:.:g OVEHaP ™" ... * -
© COMPONENT SIDE [ R % Overlap 2 * k
/ E e @ OVerlap "3".. ..o, NOT USED
NOTES: REMOVE JUMPERS AS SHOWN . OVerlap "4"..........cccoouerrrereeerreseeeeeneeennn NOT USED NU = Not Used
I ) OVErIaP "5"...oeeeeeeeeee e * * Denotes install load resistor. See load resistor installation detail this sheet.
1. Card is provided with all diode jumpers in place. Removal of any jumper s * See pictorial of head wiring in detail this sheet.
allows its channels to run concurrently. N . :
B = DENOTES POSITION See overlap programming detail on sheet 2.
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. OF SWITCH
3. Ensure that the Red Enable is active at all times during normal operation. OUTPUT CHANNEL CONFIGURATION
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070. OVERLAP PROGRAMMING
Front Panel
Main Menu >Controller >More>Channels>Channels Config
INPUT FILE POSITION LAYOUT Front Panel -
fontvi Web Interface Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
(front view) Home >Controller >Advanced |0>Channels>Channels Configuration
1 2 3 4 5 6 7 8 9 10 11 12 13 14 \Iflveb '”t%rfa(;e lor >Overlan Confiauration >Overl
- : ome >Controller >Overlap Configuration >Overlaps
. : : : : : : : : : : : : = Channel Configuration P 9 P
FILE U ? ? ? ? ? ? ? ? ? ? ? ? ? DG 0] I P 1
i - - . . - . - c - - - c . [ISOLATOR Channel | Control Type Control Source Flash Yellow | Flash Red | Flash Alt |MMU Channel veriap Flan
ST
| L O O B
$ $ $ $ $ ¢ $ $ $ $ $ $ $ |SOLD:ETOR CHANNEL 1 TO # 1 Overlap 7 X X 1 Overlap 1 2 5 7
OVERLAP 7 2 Phase Vehicle 2 X 2
U > > > v v v v v v > o v v v 3 Phase Veh?cle 3 X X 3 Type FYA 4 - Section | FYA 4 - Section | FYA 4 - Section Normal
FILE ? $ ¢ ¢ $ ¢ $ ¢ $ ? $ $ $ ¢ 4 Phase Vehicle 4 X 4 Included Phases 6 6 6 3
IIJ " E E E E E E E E E E E E E E 5 Phase Vehicle 5 X S Modifier Phases 3 3 - -
L b b b b P b b b b b b v b b 6 Phase Vehicle 6 X X 6 Trail Green 0 0 0 0
Y v v Y v v v Y v Y v Y v Y 7 Phase Vehicle 7 X 7 Trail Yellow 0.0 0.0 0.0 0.0
. 8 Phase Vehicle 8 X X 8 Trail Red 0.0 0.0 0.0 0.0
EX.: 1A, 2A, ETC. =LOOP NO.'S g$ = g%%SPHTﬁ\I/EIENSE 9 Overlap 1 X X 9
- 10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
SPECIAL DETECTOR NOTE 13 Phase Ped 2 13
14 Phase Ped 4 14
Install a video detection system for vehicle detection. Perform 15 Phase Ped 6 15
installation according to manufacturer s directions and NCDOT 16 Phase Ped 8 16 o
engineer—approved mounting locations to accomplish the detection , THIS ELECTRICAL DETAIL IS FOR \ )
schemes shown on the Signal Design Plans. 17 Overlap 5 X X 17 g".’
18 Overlap 6 X 18 THE SIGNAL DESIGN: 11-1332T2 =—
DESIGNED: May 2023
SEALED:  5/24/2023 o
REVISED: N/A 940 Maim Campus Drive, St 500
a | u rive, Sul
FYA SIGNAL WIRING DETAIL Raleigh, NC 27606
919.829.0328
re si, DOCUMENT NOT CONSIDERED
LOAD RESISTOR INSTALLATION DETAIL (wire signal heads as shown) L UiLess ALt
(install resistors as shown) SIGNATURES COMPLETED
Overlap 7 Yellow Field OL2 RED (A124) OL1RED (A121) ——— ELECTRICAL AND PROGRAMMING SEAL
veriap ellow Fle OL5 RED (A111) ————— DETAILS FOR: US 421 - NC 16
E Terminal (126)
_ OL2 YELLOW (A125) @ OL1 YELLOW (A122) —@ at ?s\r\Eg's‘Ro%
Value (ohms) |_Wattage erminal (117) OL2 GREEN (A126) OL1 GREEN (A123) ————— P S g
1.5K-1.9K | 25W (min) Division 11 Wilkes County Wilkesboro e 046057 ind
2.0K - 3.0K | 10W (min) AC- OLo CREEN (ATT) PLWDNTE:  Way 2028 FEVIEWED 8: W.L.Stygles P ed
03 GREEN (118) @ OL7 GREEN (127) ———— @ PREPARED Bv:  S.R.Chiluka | REVIEMED BY: J.Ma AN
63 REVISIONS INIT. DATE bocusigned by:
AC- 750 N.Greenfleld Phkwy,Garner,NC 27529 o F%M/%z/ 5/24/2023
3 1 32 -------------------------------------------------------------------------------- \ soMmHFARDIIBE.. DATE
"""""""""""""""""""""""""""""""""""""""""""""""""""" SI1G. INVENTORY NO.  [[-1332T2




DEFAULT PHASING DIAGRAM
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V3+8

PHASING DIAGRAM DETECTION LEGEND

ALTERNATE PHASING DIAGRAM

-

-0
-9

e

dsn_202305.dgn

-9 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)
- UNSIGNALIZED MOVEMENT
— — — = PEDESTRIAN MOVEMENT

SIGNAL FACE I.D.
Al'l Heads L.E.D.

& /) ®
&), e Lol
o O @

W2//

q6//

(L

<

A
I
I
I
I
|
\]

B3+8

DEFAULT PHASING
TABLE OF OPERATION
PHASE
SIGNAL | 2|8 ||
FACE 5134
S
8| H
31,320 < ==y
1,62 |} IR|Y
63 - R
81,82 |R|—|R
P81,P82 |DW| W PRK

PROJECT REFERENCE NO. SHEET NO.

2 Phase

Fully Actuated e

§ig.3.4

Metal Pole #1
Sta.120+16+,Lt.64*

US 421

- NC 16

ALTERNATE PHASING
TABLE OF OPERATION
PHASE

SIGNAL | 2|8 ||
FACE 3134
TS

8 | H
31,32 |<R|~—| =¥
61.62 |t IR|Y
63 - R
81,82 | R |—|R
P81,P82 |DW| W DRK

45 Mph 0% Grade

R:\Traffic\Signals\Design\Signals\100% Design Plans\111332 sig

1/30/2023 8:54:37 AM
schiluka

<::> 61,62 63 81,82 P81, P82
31,37
ROW
Shoulder
Sidewalk '
ROW
PHASE
FEATURE

3 6 8
Walk * - - 7
Ped Clear * - - 12
Min Green 7 12 7
Passage * 2.0 6.0 2.0
Max 1 * 30 60 30
Yellow Change 3.0 4.4 3.8
Red Clear 2.4 1.3 1.0
Added Initial * - 1.5 -
Maximum Initial * - 34 _
Time Before Reduction * - 15 -
Time To Reduce - 30 -
Minimum Gap - 3.4 -
Advance Walk - - -
Non Lock Detector X - X
Vehicle Recall - MIN RECALL -
Dual Entry X - X

* 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.

PROPOSED

O—»
4{
O

W/ Alternate Phasing Operation
MAXTIME DETECTOR INSTALLATION CHART :
Wilkesboro Closed Loop System
DETECTOR PROGRAMMING
DISTANCE o _ 5 5|e NOTES
Lo0P SIZE | FROM | _ ..o |S|[CALL | DELAY |EXTEND Z 2|3 2|F
(FT) | STOPBAR = [PHASE| TIME | TIME | % o |S|2|= 1. Refer to "Roadway Standard Drawings NCDOT" dated
(FT) = e 13|E January 2018 and "Standard Specifications for Roads and
2 > Structures” dated January 2018.
* S 2. Do not program signal for late night flashing
3A 6X40 0 2-4-2|X| 3 |15.0 - X -1X|-1X operation unless otherwise directed by the Engineer.
6A 6X6 | 300 4 [X| 6 - (XXX - X 3. Set all detector units to presence mode.
6B 6X6 300 4 X| 6 - XXX -]X
D i i i 4, The Division Traffic Engineer will determine the hours
A 6x40 0 |2-4-2/X] 8 |15.0 X X X of use for each phasing plan.
S1 6X6 200 5 X - - - - ==X

* Disable delay during alternate phasing operation

5. Maximum times shown in timing chart are for free-run
operation only. Coordinated signal system timing values
supersede these values.

6. Omit "WALK" and flashing "DON'T WALK" with no
pedestrian calls.

7. Program pedestrian heads to countdown the flashing
"Don't Walk" time only.

8. Refer to Pavement Marking Plans for proposed stop bar
locations.

ROW

Shoulder

US 421 - NC 16

Metal Pole #2
Sta.121+31+,Rt.61'+
(Refer to Sheet No. 319'3710)

Lowe's
Entrance

T

Mph

35
0% Grade

C&G—————

LEGEND

Tratfic Signal Head
Sign
Pedestrian Signal Head
With Push Button & Sign

Type Il Signal Pedestal
Metal Pole wifth Mastarm
[nductive Loop Detector
Controller & Cabinet
Junction Box
2=in Underground Conduit

Directional Drill
Right of Way
Directional Arrow

No Left Turn Sign (R3-2)

Wheelchair Ramp

EXISTING

—— ROW

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED
) . : FINAL UNLESS ALL
Signal Upgrade - Final Design SIGNATURES COMPLETED
Prepared Tor the Offices of: U S 4 2 1 N C 1 6 SEAL
\\\\\\:{\‘\ ..C- A .ROII 'I/I’/
at SR eSS,
3 QQ\O YooV =
SR 1323 (Dancy Road) HE 2
R SEAL z
. . . = 472 =
Divsion 11 Wilkes County Wilkesboro B 047230 S
%8 AN
PLAN DATE: May 2023 reviewed e: M. Stygles % ?NGIN\‘X’\\X\
750 N.Greenfleld Pkwy.Garner,NC 27529| PREPARED BY:  §, R, Chiluka | REVIEWED BY: J. Ma "',,,{"//’4,“3”(‘3‘\:\\\\“
SCALE REVISIONS INIT. DATE —
5/24/2023
\\\\ 0 40 (SRChibuka /2
N E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, SIGNATURE DATE
""""""""""""""""""""""""""""""""""""""""""""""""""""" S1G. INVENTORY NO. 11-1337
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PROJECT REFERENCE NO. SHEET NO.
18 CHANNEL CONFLICT MONITOR 5312 Si035
OFF : 19.9.
PROGRAMMING DETAIL WDENAB?E‘
(remove jumpers and set switches as shown) R,-Xq
SW2 NOTES
[ .
REMOVE DIODE JUMPERS §_8’§_$(’)1_9’1615_19 i(1)-19 ’18_% 13%9’13511%’ 3-1'61,65-19, 6-10, 6-17, ON —=> SIGNAL HEAD HOOK-UP CHART
-9, o-1U, o-10, 9-10, Y-10, Y-1/, - an - " « .
___ M RF2010  —— 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused LOAD AUX | AUX | AUX | AUX | AUX | AUX
o o 6 o o o  M— WD 1.0 SEC 9! vehicle load switches in the output file. The installer shall verify that signal heads U
2% L:% © 52% S% Q% Q% :% = '\.% % m% 3% : c}.% A B | GYENABLE Q flash in accordance with the signal plan. CHANNEL | 1 | 2 | 13| 3 | 4 | 14 6 | 15| 7 | 8 | 16| 9 | 10|17 | 11| 12| 18
Iy I SRR I JRIY S S Wo R RRLERRLY JLY W JY Yol B SF#1POLARITY & NO. .
B LEDguard : 2 4
E% 2% t‘% g% 2‘% :'r% Q‘% ﬁ'% :'% 8'% o?% 09% '\'% «'J% L?% #% m% — M RrssM 2. Program controller to start up in phase 6 Green No Walk. PHASE |OL7| 2 |pgp| 3 | 4 | pep 6 |pep| 7 | 8 |pED|OL1|OL2| OL5 | OL3 | OL4 sPare
B A e NO NO NO e o $ BW__ — FYACOMPACT— SIGNAL * * P81 *| K| Kk
o) N~ - . . . N N N NU ’ - ] - - -
2 g% g% Qj% "‘T% 2 5‘-’% S—f% QI% ﬁl% ::I% = 2 @ :% ﬁ% :;% g% % Em ;-?o E 3. If this signal will be managed by an ATMS software, enable controller and detector HEADNO. | 32 | NU | NU /| 31 U NU 161,620 NU | NU 181,82 g, | 32| 31| 63 | NU) NU T NU
S e e e e "9 97979 e Te 9797 o B} FYA511 logging for all detectors used at this location. RED 134 107 A111
i ddddddddddddd g A
(e} To] (o] 1 1 1 1 1 1 1 1 1 1 [ 1 T |
$ =9 =99 Y9 IO IO IO IO ¥O ¥O <9 WO VO VO VO VO~ S 4. The cabinet and controller are part of the Wilkesboro Closed Loop System. YELLOW | * * 135
O XX X OF ©OF X XL oX X X O O «X O 7 1 —
e 30 35 38 35 <0 <0 <0 0 <0 0 <0 < <63 95 oo 3 ©FF  YELowDisaBLE 0
3 ~® -0 -0 —0® VO VO VO VO VO VO O VO e e e e W 0100 010 ) 2 GREEN
"“°°'\©L°voorxocom<rooc\1 c>OO 0110 020 - 3
2 T8 U8 U U U6 5k 5o 06 b6 ob ob o6 06 G0 G0 &b d8 020030 ImZ Y 3 ReD
< =0 =066 ® 0130 0 4 0 i ARROW A2 A124
GRRENENRENENNES O o = ey
o dF Y AF A A A T T T wid g whd g g g QL =
2§ 8 N8 S8 P E LE T b E B e TE Lé b e e 0150060 . EQUIPMENT INFORMATION et 108 |A122|A125/A112
ﬁ% t'% $% t‘_?% S'% 2'% g'% 2% t% SO 2% S% Q% Q% :% SO m'o 0160 090 VELLOW A123|A126|A113
TO =0 =6 =0 6 =6 b & & 60O & & V& D& H® DO ©0 0180 090 —‘. 9 — Controller.......o e, 2070LX ARROW
Q% =C ©© Q% 3% ‘3% ﬁ% “Z% 00% ~° o m% v% M% N% \—% o° - 10 Cabinet........cccooeiieiieee e, 332 w/ Aux GREEN | 197 118 136 109
OF O O OF OF OF OF O 9k - a oatiye e i T o | ARROW
~® O -0 <0 <0 —0 -0 -0 00 0 20 20 20 30 20 0 2O “EEERE Software........ccooeiiiiiii Q-Free MAXTIME
j_‘E COMPONENT SIDE m__ i = Cabinet Mount................cccoiin Base Wr 104
m |+ o : - : .
Output File Positions............ccccc......... 18 With Aux. Output File .
REMOVE JUMPERS AS SHOWN s - R 106
IR Load Switches Used................ccccees S1,54,58,511,512,AUX S1,AUX S2,AUX S3
NOTES: o D Phases USed..........cccoevvrverrerrerrenne. 3,6,8,8PED
. . . . . . . nAn *
1. Card is provided with all diode jumpers in place. Removal of any jumper Overlap ™" ..o NU = Not Used
allows its channels to run concurrently. B - DENOTES POSITION Overlap "2".....ooeeee * - : _ _ _ _ o
OF SWITCH nan * Denotes install load resistor. See load resistor installation detail this sheet.
: : Overlap "3".... NOT USED o N o
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. o * See pictorial of head wiring in detail this sheet.
Overlap "4".....ccoo e NOT USED
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "8" ... *
" n *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 e
controller. Ensure conflict monitor communicates with 2070.
*See overlap programming detail on sheet 2.
INPUT FILE POSITION LAYOUT
(front view)
INPUT FILE CONNECTION & PROGRAMMING CHART LOAD RESISTOR INSTALLATION DETAIL
1 2 3 4 5 6 ! 8 s 1 1 12 13 14 (install resistors as shown)
sl s el sl el s her|
FILE T s Y% st | F | F O |UsED| b —— Qvertap 7 Yellow Field
LOOP INPUT |PIN| INPUT [DETECTOR| CALL | DELAY |EXTEND ADDED Terminal
" M M M N N v i i v v |#8PED ST LOOP NO.| TERMINAL |FILE POS.|NO.| POINT | NO. | PHASE| TIME | TIME |=XTEND|NiiaL | QUEUE | CALL ) DURING g (126)
P P P P NOT P P P NOT P P P
T T T T USED | T T T USED | T T T DC DC A TB456 15U 58 20 7 3 15 X X ACCEPTABLE VALUES Phase 3 Yellow Field
Y Y Y Y Y Y Y Y Y Y ISOLATOR | ISOLATOR ’ :
*s1 TB6-9,10 U |60 | 22 13 SYs Value (ohms) | Wattage Terminal (117)
s 36 S S s 4 8 s s S s s s S s 6A TB3-5,6 J2u 40 2 16 6 X X X 1.5K-1.9K [ 25W (min)
FLE 5 5 5 5 & & & 5 5 & & 5 6B TB3-7,8 oL | 44 6 17 6 X X X 2.0K-3.0K | 10W (min) AC-
T BA T T T 8A T T T T T T T T 8A TB5-9,10 BU | 42| 4 22 8 15 X X ?
"J" v | d6| n | @ | W |Nor| @ | W | 8w @ | w | om | om | wm PED PUSH NOTE:
P P P P lusen!| © P P P P P P P BUTTONS INSTALL DC ISOLATOR AC-
Y 6B Y Y Y Y Y Y Y Y Y Y Y P81,P82 TB8-8,9 M3L |70 | 36 8 PED 8 IN INPUT FILE SLOT I13.
EX.: 1A, 2A, ETC. = LOOP NO.'S g?_ : g%%?aHTls'&gSE *System detector only. Remove any assigned vehicle phase.
INPUT FILE POSITION LEGEND: J2L
FILE J | ‘
SLOT 2 ‘.0’
LOWER %’
FYA SIGNAL WIRING DETAIL THIS ELECTRICAL DETAIL IS FOR v“'
O THE SIGNAL DESIGN: 11-1332 v
(wire signal heads as shown) DESIGNED: May 2023
. VHB Engineering NC, P.C. (C-3705)
SEALED: 3/24/2023 940 Main Campus Drive, Suite 500
OL1 RED (A121) OL2 RED (A124) —— REVISED: Raleigh, NC 27606
OL5 RED (A111) @ 919.829.0328
OL1 YELLOW (A122) @ OL2 YELLOW (A125) —@ Dl N g IDERED
OL5 YELLOW (A112) @ Electrical Detail Sheet 1 of 2 SIGNATURES COMPLETED
OL1 GREEN (A123) @ OL2 GREEN (A126) ————— @ A A s PO US 421-NC 16 SEAL
OL5 GREEN (A113) @ aw e,
OL7 GREEN (127) @ 03 GREEN (118) — @ T e at “\g&t\ﬁc'sz’gﬁp ’/b
obility _az, SSFesSIog-
63 ey SR 1323 (Dancy Road) R
32 31 Division 11 Wilkes County Wilkesboro :,,4 046057
PLAN DATE: May 2023 REVIEWED BY: J. Ma 2"7);7:}§4.’GINE‘?3-‘°"®/:
prepaveD B: M.L. Stygles |[meviesosv: §.R. Chiluka W L S
/o o’ REVISIONS INIT. DATE (_Docusmnedby: "
“aly Manas® % - 5/24/2023
750 N.Greenfleld Phwy,Garner,NC 27529 | ...l L%fé,ﬁ%_ DATE
------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1332




PROJECT REFERENCE NO. SHEET NO.

U-5312 $ig.3.6

MAXTIME ALTERNATE PHASING PATTERN
PROGRAMMING DETAIL

MAXTIME ALTERNATE PHASING ACTIVATION DETAIL OUTPUT CHANNEL CONFIGURATION Front Panel

Main Menu >Controller >Coordination >Patterns

Front Panel

Main Menu >Controller >More>Channels>Channels Config Web Interface

Home >Controller >Coordination >Patterns

To run alternate phasing, select a Pattern that is programmed to run Overlap Plan 2 and Detector Plan 2.
A Pattern can be selected through the scheduler or manually by changing the Operational Mode.

Web Interface Pattern Parameters
Home >Controller >Advanced 10>Channels>Channels Configuration Pattern | Veh Det Plan | Overlap Plan
* 2 2
PHASING OVERLAP PLAN VEH DET PLAN _ _
— Channel Configuration
* The Pattern number(s) are to be determined by
ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING 1 1 - : : :
Channel Control Type [Control Source Flash Yellow | Flash Red Flash Alt  |MMU Channel the Division and/or City Traffic Engineer.
ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING 2 2 ASSIGN
CHANNEL 170wl 1 Overlap 7 X X 1
OVERLAP 7 2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
4 Phase Vehicle 4 X 4
5 Phase Vehicle 5 X 5
- e ; . - MAXTIME DETECTOR PROGRAMMING DETAIL
ALTERNATE PHASING CHANGE SUMMARY 7 Phase Vehicle 7 X 7 FOR ALTERNATE PHASING LOOP 3A
8 Phase Vehicle 8 X X 8
THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN 9 Overlap 1 X X 9
OVERLAP 2 AND VEHICLE DETECTOR PLAN 2 ACTIVATE 10 Overiap 5 X X 10
TO CALL THE "ALTERNATE PHASING™: Y Overlap 3 X ¥ Front Panel
12 Overlap 4 X 12 Main Menu >Controller >Detector >Veh Det Plans
13 Phase Ped 2 13
OVERLAP PLAN 2: Modifies overlap included phases 14 Phase Ped 4 14 Web Interface
for heads 31 and 32 to run protected turns only. 15 Phase Ped 6 15 Home >Controller >Detector Configuration >Vehicle Detectors
16 Phase Ped 8 16
VEH DET PLAN 2: Reduces delay time for phase 3 18 Overlap 5 X _ 18 n the table view oI web Interrace right click on “betector: In
call on loop 3A to 0 seconds. the top left corner of the table. Copy the entire contents of
Detector Plan 1. Paste Detector Plan 1 into Detector Plan 2.

Modify Detector Plan 2 as shown below and save changes.

572372019 3:15:01 PM
**¥vhb*gb | ¥proj*Raleigh*38621.03 NCDOT U-5312 Wilkes COXNCDOT*TrafficxSignals*Design*Signals*90% Design Plans*U5312_11-1382_Sig_ele_BddégoRdAdgndgn

schi luka

Plan 2
Detector Call Phase Delay
3A 7 3 -
FOR DEFAULT PHASING Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Front Panel Web Interface
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings Home >Controller >Overlap Configuration >Overlaps
Web Interface In the table view of the web interface, right click on ‘0.0,’
Home >Controller >Overlap Configuration >Overlaps "Overlap" in the top left corner of the table. Copy the THIS ELECTRICAL DETAIL IS FOR w"-‘l
entire contents of Overlap Plan 1. Paste Overlap Plan 1 THE SIGNAL DESIGN: 11-1332 v 1
Overlap Plan 1 into Overlap Plan 2. Modify Overlap Plan 2 as shown DESIGNED: May 2023 o
below and save changes. SEALED:  5/24/2023 940 52?3”3:;%%? Igrlsecs(jtZé%SO)
Overlap 1 2 5 7 REVISED: 05200326
Type FYA 4 - Section | FYA 4 - Section | FYA4 - Section|  Normal Overlap Plan 2 D AL UNLESS AL
Included Phases 6 6 6 3 Electrical Detail - Sheet 2 of 2 SIGNATURES COMPLETED
Modifier Phases 3 3 - . Overlap 1 2 5 7 ELECTRICAL AND PROGRAMMING SEAL
Trail Green 0 0 0 0 PR TOR US 421-NC 16 s
Trail Yollow 0.0 0.0 0.0 0.0 Type FYA 4 - Section | FYA 4 - Section | FYA 4 - Section|  Normal Prepored for he Offices o at oqu\;ggo%
Trail Red 0.0 0.0 0.0 0.0 Included Phases - - 6 3 « NOTICE INCLUDED PHASE N\;,b“iﬂlggrgn: S R 1 3 2 3 ( D anc y R 0 ad ) 5 e:_z.z%o Av_z;.{.y 3:
Modifier Phases 3 3 - - ° © :i SEAL % f
Trail Green 0 0 0 0 e Division 11 Wilkes County Wilkesboro : i 046057 ¢ &
Trail Yellow 0.0 0.0 0.0 0.0 o (puwowe:  May 2023 |Reviebb:  J. Na o NAINEE %
Trail Red 0.0 0.0 0.0 0.0 @ & PREPARED BY:  M.L. Stygles |[Revieweosr: §.R. Chiluka il L S
: . . : °"’”4/°M :g““% REVISIONS INIT. DATE DocuSigned by: .
M l %—97; 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . %Mﬁﬁiﬁm DATE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1332




DocuSign Envelope ID: 1AEED93C-A871-4705-8FEB-6C6FBBS0BFC9

dsn_Lowes Ent.dgn

_Ph 9 Sig _

11-1460T1

PHASING DIAGRAM
TABLE OF OPERATION MAXTIME DETECTOR INSTALLATION CHART
PHASE DETECTOR PROGRAMMING
z
F DISTANCE o = &g
SIGNAL 8 2 L oor SIZE FROM | o 3 CALL | DELAY EXTEND |2 | Z | 2 j S
FACE + é (FT) | STOPBAR z | PASEL mve | TME | 2 S Z\|=
02 B4+7 7 H (FT) z 3 3|
21,23 |} R Y =
PHASING DIAGRAM DETECTION LEGEND S a
ENT 23 v | R Y 2A * 300 * *| 2 - 1.6 X|-|X|-[|*
<—@  DETECTED MOVEM 41,42 R| - R oB 5 90 vyl o A R I VA I
- UNDETECTED MOVEMENT (OVERLAP) = AA < 0 ) «| 24 [15.0 X X %
< UNSIGNALIZED MOVEMENT 71,72 |y 7Y — A
— — — = PEDESTRIAN MOVEMENT P21,P22 | W DW DRK 7A * 0 R 7150 X al Il
*Video Detection Zone
SIGNAL FACE I.D.
All Heads L.E.D.
& (e B (B
W2//
S 0O B B
<::> 21,22 23 41, 42
(1,77
o QL >
£73 ® o
= o «© o
To! © 3:.) S x
- < OC\D <j H -
)
45 Mph +1% Grade
=
US 421 - NC 16
@®
® ®© ®
®
® ® @ o} o] &
0 o] o} © ® A ® ® ®
- et
__________ - - - - = - & jgi;ZiDD A US 421 - NC 16
<A/
DY)
‘.;\,‘ ///m /
45 Mph 0% Grade P2%2 é,“\\ e
PE2 W el

MAXTIME TIMING CHART

Design Plans\Temporary Signal Design\U5312

PHASE
FEATURE

2 4 7
Walk * 7 - -
Ped Clear * 16 - -
Min Green 12 7 7
Passage * 2.0 2.0 2.0
Max 1 * 60 30 30
Yellow Change 4.5 3.0 3.0
Red Clear 1.3 1.4 2.3
Added Initial * - - -
Maximum Initial * - - -
Time Before Reduction * - - -
Time To Reduce * - - -
Minimum Gap - - -
Advance Walk x - -
Non Lock Detector - X X
Vehicle Recall MIN RECALL - -
Dual Entry - X X

R:\Traffic\Signals\Design\Signals\90%

2/14/2012 6:30:44 AM
schiluka

for all other phases should not be lower than 4 seconds.
** See Note 8

* 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

\
\ |
\ |

Lowe's
Entrance
35 Mph
0% Grade

=Uhb

PROJECT REFERENCE NO. SHEET NO.
2 Phase U-5312 $ig.3.7
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 operation
unless otherwise directed by the Engineer.
3. Set all detector units to presence mode.
4. This intersection uses video detection. Install
detectors according to the manufacturer's
instructions to schieve the desitred detection.
5. Locate new cabinet so as not to obstruct sight
distance of vehicles turning right on red.
6. Omit "WALK" and flashing "DON'T WALK" with no
pedestrian calls.
7. Program pedestraln heads to countdown the flashing
"Don't Walk" time only.
8. To provide a leading pedestrian interval on phase
6, program FYA heads 71,72 and 23 to delay for 3
seconds after the start of the phase 6 walk
interval. See electrical details.
9. Refer to Pavement Marking Plans for proposed stop
bar locations.
10. Reposition signal heads as shown on this plan.
LEGEND
PROPOSED EXISTING
O—» Traffic Signal Head o >
O— Signal Pole with Guy |
. ., Signal Pole with Sidewalk Guy e -
= Video Detector o
D Video Detection Zone N/A
G [nductive Loop Detector C_ "9
> Control ler & Cabinet o<
O Junction Box L
e — 2-in Underground Conduit —-—-—-—-—
I N/A Right of Way
v — Directional Arrow —
Consfruction Zone N/A
O Wood Pole L d
e & No Left Turn Sign (R3-2) ®
o Drum N/A
(o] Skinny Drum N/ A
0

VHB Englﬁeenng NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606

919.829.0328

New Installation - Temporary Design 1(Phase 9)

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared Tor the Offices of: SEAL
US 421 - NC 16 i,
\\\\ ?:‘. ............ </ /,’
at Sl
' PR v %
Lowe's Entrance i SEAL z
. . . . = 3 047250 =
Divsion 11 Wilkes County Wilkesboro 2 on <
PLAN DATE: May 2023 revienD BY: - MLL. Stygles %,?%;ff‘-’ﬁm&??\&s
750 N.Greenfield Pkwy,Garner,NC 27529| PREPARED BY:  §,R. Chiluka |ReviEweD By: J. Ma “a, 11;4 R (:‘(\ .
DocuSigned by: AR
SCALE REVISIONS INIT. DATE
\ 40 SKQMUKSQ@/ZOB
[ CO3E4CBO2ATO4SE
N — ———————————————————————————————————————————————————————————————————————————————— SIGNATURE DATE
//// 1"=40" S1G. INVENTORY N, |[-1460T|




18 CHANNEL CONFLICT MONITOR

ON OFF
PROGRAMMING DETAIL DENABLE
(remove jumpers and set switches as shown) Q,-X}
SW2
REMOVE DIODE JUMPERS 2-11, 2-12, 2-13, 2-18, 4-5, 4-7, 4-11, 4-12, 5-7, 5-11, 5-12, 7-11, 7-12, P
11-12, 11-13, 11-18, 12-13, 12-18 and 13-18. ON—>
[ I— RF 2010
Il | RPDISABLE
© [ WM WD 1.0 SEC
Sdddddddddddddddd L P e
O <O 0 0 0 0 0.0 000000 -0 -0 - J— | SF#1POLARITY
L RN LLERENEEN S = =
e B S S o T SF ofd of nES ofs bl i @ == [ W RFSSM
6 A0 A dd A® Ad A0 A0 O b NG NP N N N$ N§ N S— Il | FYACOMPACT
PE =F oX L oX 0L X X AL —& O o Il | FYA19
E«B%@%‘T wod <0d ~0d <07 ~0d <0d <0d <0d Qg 9rd Nod ©@rd Wi ¥ — B | FYA3-10
<< <« -— ™ ™ ™ ™ (+p] (4] ™ lee) l92) ™ ™ ™ ™ lep] (4p) p—
O w® ~@ © O O O O —ﬂ [ W FYAS5-11 )
: R Rl ol ot T2 A —; WA
Y R R I R R I I kT Bl B Rl e —
800 ~® ©@® ©v O O 0O s ON—>
¥ ‘T% ‘T% T% ‘T% Q% ":% Q% ‘“—’% f—r% “\—’% S = 9% og% 09% N~ «9% vetowpisae  emmm O HE T TN
O I6 JI& J& T 58 L8 L8 BHE Ve Ve VO WO BE Ve WV WO VW 010 == [___ M2
= O ~ © To) < _ .:'3
2 S T T5 5 TH ©F NF OF 95 Y5 ©F 85 T OF off of ~ 020 ammE W4 =
Z b OF SF SF S S g < < Td < ~id < id < id g g D 030 Sz 7
IR EE PR EEERERNERNE i =
TSR YT Jr Jar JaToRr W YN g P P JECENIGIY WY YN 060 g W s
o) O O 070
DTEEEEL2E IS 2T T of nFE oFf vE Y5 085 N5 TE O5 o 080
To T8 T8 6 16 10 Lo bb 26 5 b Hb 26 56 58 D8 030 = o=
RGN NN RN ENENRW = b
O &Y o & S S S oF T T Y T T T T T L W1
OF‘_‘_F‘_‘_‘_‘_ououoac)oaououcnc» w12
COMPONENT SIDE W | =
W |4 o
REMOVE JUMPERS AS SHOWN e
NOTES: |
[ W 18—

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

OF SWITCH

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.

= DENOTES POSITION

NOTES

flash in accordance with the signal plan.
2. Program phases 4 and 7 for Dual Entry.

3. Program controller to start up in phase 2 Green No Walk.

logging for all detectors used at this location.

PROJECT REFERENCE NO. SHEET NO.

U-5312 $ig.3.8

SIGNAL HEAD HOOK-UP CHART

1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused
vehicle load switches in the output file. The installer shall verify that signal heads

LOAD AUX | AUX

AUX |AUX |AUX | AUX
S3 | S4 | S5 | S6

CMU
CHQIEI)N EL 1 2 13 3 4 14 | & 6 15 7 8 16 9 10

17 | 11| 12 | 18

2 4 6 8

SPARE| OL3 | OL4 | OL6

SIGNAL P21, , , , _ _ _ ‘
Heap No. | NU 2122/ 555 | NU (41,420 NU | 72 | NU | NU | 71 | NU | NU | NU | NU

NU| 72 | 71| 23

4. If this signal will be managed by an ATMS software, enable controller and detector

RED ' 128 ' ' 101

A104

YELLOW ' 129 ' ' : ' * ' : *

GREEN

RED
ARROW

A114|A101

EQUIPMENT INFORMATION

*See overlap programming detail on sheet 2.

YELLOW , , . .
ARROW 102

A115/A102|A105

FLASHING
YELLOW
ARROW

A116|A103|A106

GREEN
SREEN | . l130| - | - [103| - 133 - | - |124

WV 113

R 115

Controller.........oeeiiiiiii 2070LX
Cabinet........cccooeeiii 332 w/ Aux
Software.......cccoeeiiiii Q-Free MAXTIME
Cabinet Mount..............oooiiiiiiiii, Base

Output File Positions............cccccoce. 18 With Aux. Output File
Load Switches Used.............ccoeennnnnn..e. S2,55,57,510,AUX S4,AUX S5,AUX S6
Phases Used........cccooevvieiiiiiiiiiiiieen, 2,2 PED, 4,7

Overlap "1™ ..o NOT USED

Overlap "2".....co o NOT USED

Overlap "3 ... *

Overlap "4".....ccooo e, *

Overlap "6"......coooeee e *

Overlap "7". ..., *

NU = Not Used

* Denotes install load resistor. See load resistor installation detail this sheet.
% See pictorial of head wiring in detail this sheet.

INPUT FILE POSITION LAYOUT

(front view)
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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
ull o 5 5 5 5 5 5 5 5 5 5 5 5 SPECIAL DETECTOR NOTE
FILE T T T T T T T T T T T T T DC
nn E E E E E E E E E E E E E SOLATOR
| M M M M M M M M M M M M M ST Install a video detection system for v/ehic le detection. Perform
L e B B B B P B B B B B £ B oe installation according fo manufacturer’'s directions and NCDOT
Y Y Y Y Y Y Y Y Y Y Y Y Y  |ISOLATOR engineer—approved mounting locations to accomplish the detection
schemes shown on the Signal Design Plans.
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 (] 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
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
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
o
N\ )
THIS ELECTRICAL DETAIL IS FOR g"
THE SIGNAL DESIGN: 11-1460T v 1
DESIGNED: May 2023
FYA SIGNAL WIRING DETAIL SEALED:  5/26/2023 940 Maih Campus Dive, Sue 500
REVISED: Raleigh, NC 27606
LOAD RESISTOR INSTALLATION DETAIL (wire signal heads as shown) 919.829.0328
(install resistors as shown) Dl N g IDERED
OL4 RED (A101) OL3 RED (A114) — Temporary Installation - Electrical Detail 1 of 2 (Phase 9) SIGNATURES COMPLETED
Overlap 7 Yellow Field OL6 RED (A104) ————— @ A A s FOR. US 421-NC 16 SEAL
Terminal (132) OL4 YELLOW (A102) @ OL3 YELLOW (A115) ——————— @
OL6 YELLOW (A105) @ Prepared for the Offices of: at ‘\\Bét\ﬁggﬁp<//’l:"’
. " S0 .o¢eSSIgs. 1,
ACCEPTABLE VALUES Phase 7 Yellow Field wobiliy_ang Lowe's Entrance S5 w7 %
Value (ohms) | Wattage Terminal (123) OL4 GREEN (A103) OL3 GREEN (A116) ————— “f %2 i sea %%
15K - 1.9K | 25W (min) OL6 GREEN (A106) @ s Division 11 Wilkes County Wilkesboro ’; 046057 (o
: g . . PN A
2.0K-3.0K | 10W (min) C- — 07 GREEN (124) @ OL7 Green (133) —————— @ N PLAN DATE: MaY 2023 REVIEWED BY: J. Ma ,,3;»;.«5*4.,@,”%@%0\\,5
P %@‘N PREPARED BY: M, L, Stygles |REVIEWED BY: ",,,ﬁllnl/' |__I|§“\\\‘
’I/O T " REVISIONS INIT. DATE DocuSigned by: "
“ Manor™ Mot hygt—  5/26/2023
AC- 71 72 750 N.Greenfield Pkwy,Garner,NC 27529 | . (. §{! 'BH&E DATE
--------------------------------------------------------------------------- SIG. INVENTORY NO. -1460T
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PROJECT REFERENCE NO. | SHEET NO.
U-5312 §ig.3.9
Front Panel
Main Menu >Controller >More>Channels>Channels Config Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Web Interface
Home >Controller >Advanced |0>Channels>Channels Configuration Web Interface
Home >Controller >Overlap Configuration >Overlaps
Channel Configuration
Overlap Plan 1
Channel Control Type Control- Source Flash Yellow | Flash Red Flash Alt  [MMU Channel
Overlap 3 4 6 7
1 Phase Vehicle 1 X X 1
2 Phase Vehicle 2 X 2 Type FYA 4 -Section | FYA 4 - Section | FYA 4 - Section Normal
3 Phase Vehicle 3 X X 3 Included Phases 2 2 2 7
ASSIGN 4 Phase Vehicle 4 X 4 Modifier Phases 7 7 7 .
CHANNEL 5 TO 5 Overlap 7 X 5 Trail Green 0 0 0 0
OVERLAP 7 6 Phase Vehicle 6 X : X 6 Trail Yellow 0.0 0.0 0.0 0.0
7 Phase Vehicle 7 X / Trail Red 0.0 0.0 0.0 0.0
8 Phase Vehicle 8 X X 8 FYA Ped Delay 3.0 3.0 3.0 0.0
9 Overlap 1 X X 9
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap ) X X 17
18 Overlap 6 X 18
o
N\
THIS ELECTRICAL DETAIL IS FOR g"
THE SIGNAL DESIGN: 11-1460T v
DESIGNED: May 2023
. VHB Engineering NC, P.C. (C-3705)
SEALED:  5/26/2023 940 Mr;?rlung:m%s Drive, Suite 500
REVISED: Raleigh, NC 27606
919.829.0328
DOCUMENT NOT CONSIDERED
_ _ _ FINAL UNLESS ALL
Temporary Installation - Electrical Detail 2 of 2 (Phase 9) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING SEAL
DETAILS FOR: US 421-NC 16
Prepared for the Offices of: at \\\‘g‘\:\ﬁﬁégz;'c,
. ) SO eSS
P Lowe's Entrance ;i.a°SEAL%=;’a,:
e Division 11 Wilkes County Wilkesboro :,,4 046057 @
i PLAN DATE: MaY 2023 REVIEWED BY: J. Ma "—,,:y););g%magg..’@%s
& PREPARED BY: M, L. Stygles |Revieweo sv: "'/,,,ﬁllm"f_'_' s::‘:“\\\\“
4279 Manos®™ REVISIONS INIT. DATE [—:%%;quMnedbw e
B TR EUNTR EUTR Wt %Z/ 26/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . . Lagﬁtg:&'ﬁwmi_. gl D A/TE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. -1460T
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PROJECT REFERENCE NO. SHEET NO.

_ _ 2 Phase U-5312 $ig.3.10
DEFAULT PHASING DIAGRAM ALTERNATE PHASING DIAGRAM DEFAULT PHASING TA}\LBTLEERNOAFTEOPPEHRA;\STIINOGN WAXTINE DETECTOR INSTALLATION CHART Fully Actuated
TABLE OF OPERATION —ETEGTOR S OGRAIING W/. Alternate Phasing Operation
PHASE PHASE N T 1= Wilkesboro Closed Loop System
F F S alkE s|2
SIGNAL 8 2 L SIGNAL (2) 2 L L00p SIZE | FROM | _ oo S| caLL | DELAY |EXTEND| 2 % - ; < NOTES
FACE + | A FACE + | A (FT) [STOPBAR = |PHASE| TIME | TIME X[ |3 |2]= ) _ "
713 715 (FT) = o HE 1. Refer to "Roadway Standard Drawings NCDOT" dated
@4+7 B2 H H 2 |- January 2018 and "Standard Specifications for Roads and
21,22 bIR|Y 21,22 bIR|Y = Structures” dated January 2018.
PHASING DIAGRAM DETECTION LEGEND 23 | R |¥ 23 | R [¥ 2A 6X6 | 300 5 Y| 2 - XXX -]X 2. Do not pr‘ogr‘fm signﬁl for lgte niggtbflaﬁ,higg
- operation unless otherwise directed by the Engineer.
- UNDETECTED MOVEMENT (OVERLAP) 71,72 |5 |—|~¢ 71,72 |<R|—|-¥ 4A 6X40 0 |2-4-2|Y| 4 [15.0° - |X|-[X]-]X 3. Set all detector units to presence mode.
-—— UNSIGNALIZED MOVEMENT P21,P22 | W |DW|DRK P21,P22 | W |DW|DRK 7A_|6X40) 0 |2-4-2/Y) 7 |15.0) - [X)-]X|-|X 4. The Division Traffic Engineer will determine the hours
< — — >  PEDESTRIAN MOVEMENT P41,P42 |DW|W [DRK P41,P42 |DW| W [DRK L §1 L 6);6l 22? . 3 lY - -h - Il el X of use for each phasing plan.
Disable delay during alternate phasing operation 5. Maximum times shown in timing chart are for free-run
operation only. Coordinated signal system timing values
SIGNAL FACE I.D. supersede these values.
Al'l Heads L.E.D. 6. Omit "WALK" and flashing "DON'T WALK" with no

pedestrian calls.

7. Program pedestrian heads to countdown the flashing
"Don't Walk" time only.

ciolc
&, O @
cilollc

8. To provide a leading pedestrian interval on phase 6,
program FYA heads 71, 72 and 23 to delay for 3 seconds
after the start of the phase 6 walk interval. See

QOO

lectrical details.
@ 21,22 23 a1, 42 P21, P22 sectit '
P41,P42 9. Refer to Pavement Marking Plans for proposed stopbar
71,72 Metal Pole #1 locations.
Sta.120+16+,Lt.64%
(Refer to Sheet No. Sig.3.4)
ROW __“\\\\
\ ROW
1% Grade
US 421 - NC 16
- - - - - . _ T Shoulder
\&— ___________ Q@—————::::::::::C&G
....................... - _—.‘__;:T._:_._::': E_r_T.:.:..Tf_‘ - T .
s e s e e e e s e e e e e = = = = = = 22086
US 421 - NC 16
Metal Pole #2
Sidewalk Sta.121+31+,Rt.61'+
ROW
® ROW
\(D o
o5
2 £
SE ]
"
| U
MAXTIME TIMING CHART 3 2
(&)
PHASE
FEATURE
2 4 7 LEGEND
Walk * / ’ . PROPOSED EXISTING
Ped Clear * 17 12 -
bl O—> Traffic Signal Head o> '
Min Green 12 7 7 . S an . ‘..”
N ‘Illl-"‘
Passage 6.0 2.0 2.0 Pedestrian Signal Head v“ ’
Max 1 * 60 30 30 With Push Button & Sign 1
Yellow Change 45 3.0 3.0 O Type 11 Signal Pedestal L}
Red Clear 1.3 1.9 2.3 R Type | Push Button Post & 040 52?:2:&1%? Drive, uite 500
Added Initial * 1.5 - - O Metal Pole with Mastarm O— Ra'ge{%';;ZNg% 32278606
Maximum  Initial * 34 - - —C— Inductive Loop Detector C__" 3 DOCUMENT NOT CONSIDERED
. . _ _ . ~ A i i , FINAL UNLESS ALL
fimo Before Reducfion e 2 vonfroller & tabinet e New Installation - Final Design SIGNATURES CONPLETED
Time To Reduce * 30 - - ] Junction Box L 5
repared for the Offices of: SEAL
Minimum Gap 3.4 - - e - 2-in Underground Conduit —-—-—-—-— US 421-NC 16
Advance Walk *x - - 0D D irecti onal Dr il N/A a t \\‘6\%{‘\'\ ,‘:“.‘f‘,’?éz;":,
1 \‘\ A Ss ..... "r
Non Lock Detector - X x 1 . T T T~ Ri thr of WC]y ————— L owe | S E N ‘t rance § e:a.@o?i 104,‘%....:7 ,":
Vehicle Recall MIN RECALL - - = Directional Arrow - : oi%“éo I
B , Divsion 11 Wilkes County Wilkeshoro B i
Dual Entry X X @ No Left Turn Si an (R3-2) PLAN DATE: May 2023 REVIEWED BY: M. Styg]_es "'.2)9,(44“4,6,"&@?‘\\9’13\;5
* These values may be field adjusted. Do not adjust Min Green and . . : ] ’,"':77'/ °°°°°°° C \'\‘\\\‘\
Extension times for phases 2 and 6 lower than what is shown. Min Green /D\ Wheelchair Ramp /N 750 N.Greenfleld Pkwy'G:é:fg'NC Zrozg PPN B S.R. Shiluka e o J. la "'lﬁul?u\“‘
for all other phases should not be lower than 4 seconds. / \ 0 40 REVISTONS INIT. DATE [ééd;\im\o\_ 5/24/2023
~ * * See note 8 N b o T SionaToRE DATE
k -------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1460
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PROJECT REFERENCE NO. SHEET NO.
U-5312 $ig.3.11
18 CHANNEL CONFLICT MONITOR NOTES
OFF
PROGRAMMING DETAIL WDENABCEE‘
(remove jumpers and set switches as shown) %1 _ _
SW2 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
REMOVE DIODE JUMPERS 2-11, 2-12, 2-13, 2-18, 4-5, 4-7, 4-11, 4-12, 4-14, 5-11, 5-12, 5-14, 7-11, o : ) : LOAD AUX [ AUX | AUX | AUX | AUX | AUX
7-12,7-14 11-12, 11-13, 11-14, 11-18, 12213 12-14, 12-18 and 13-18. ON—> flash in accordance with the signal plan. swiTcHNo| S1| S2 | S3 | S4 | S5 1 86 | S7 | S8 | S9 | S10| $11) $12 175" | "55"| "S3 | 54 S6
[ H—RF2010 —— CMU
N RP DISABLE CHANNEL 1 2 1 4 14 1 7 1 1 17 | 11 1
o % % % % % % % % % % % — M— WD 1.0 SEC % 2. Program phases 4 and 7 for Dual Entry. NO. 3|3 > | © > ® | ° 0 8
= v S 2 3 2 S S B o r\% %m%v% %N% B | GYENABLE 2 2 4 8
M S SN SN J S S SN SN e R JET IR Jeur Iy I "ammsl W SF#1POLARITY & . PHASE | 1 | 2 |pgp| 3 | 4 |pgp|OL7| 6 |21 7 | 8 |pgp|OL1| OL2 |sPARe OL3 OL6
©® O O 0O O -— — M LEDguard O 3. Program controller to start up in phase 2 Green No Walk.
-t 0 NG o uE gL m N« O 9 J P21 P41 | _ K * * *
B wd hd <O wid <~ <] Q0J 9 4 QEd Wi Y g — [ M RFSSM SIGNAL | NU 21,22 "2 | NU 41,420 | 72 | NU | NU | 71 | NU| NU | NU | NU | NU | 72 23
AR R R I P IR - — — AR j{ 4. If this signal will be managed by an ATMS software, enable controller and detector
‘T F| ~ ~ ~ ~ ~ ~ ~ : ~ (o) O N~ © Lo < 1 1 1 RED ’
« g% g% m% m% 0.0% &J% «.)% &% m% d.)% m% m% M% &% C,-,% «5% m% o= W ] FYA3-10 logging for all detectors used at this location. 128 101 A104
S e-se ° o 9 2 ° _—ﬂ J:. FYA 5-11
2 *-% *-% *-% 9% t% 9% 5’%3 9%5 T 9% @% @%W “P%“P —G W 5. The cabinet and controll 1t of the Wilkesboro Closed Loop Syst YErHow i * *
%‘u_, 0P O 3® 36 56 4 S0 36 %0 T0 3G <8 49 Y0 I8 <5 — o . The cabinet and controller are part of the Wilkesboro Closed Loop System.
O O O =
OTETECH O OE TE OS5 95 Y OH Y = 95 off o nH off veuowosw:e emm® ] 1 GREEN
O JI@ I8 J& T8 b6 b BHE Ve VO Ve VO BO Ve VW WV v ¥ el [ >
o 0100 0 10  esmmD |pg— 3 RED
Lﬁ] O‘EO ":% 9% ﬁ% 3% oo% r\% co% m% q—% m% C\I% \—% o% @% oo% '\% OM0 020 commm T W 4 = ARROW A114|A101
Z b P A S S TP T T g O i i <O S QO R NI 0 o0 0 3 0 emmm 7
2 20 08 0 C8 08 ob o6 0b b o ©b ob &b ob ©b 08 G610 =t W |5 @ EQUIPMENT INFORMATION YELLOW
5 ©° t% 9% k‘-’% 3O @O oo% r\% @% m% +© m% ~© O o% m% oo% 0140 050 emmm b .:.: ° ARROW 102 ATT5AT02)A105
SN PRP WP WP S PR PN SINT SIN] SNy SINIPNENT NI SN Wi 0150 O 6 O mmmm — FLASHING
T e e e 0 o e e Te e e e e e e 0160070 === W Js CONrOIET. ... 2070LX YELLOW A116|A103|A106
2 ':% e% e% 30 00w g% r;% e% ﬁ% g% c;»% e% v% 52% @% 0170 080 e o o Cabinet 332 w/ AUx ARROW
=0 =6 =6 16 0 0 0 D8 08 06 b 28 0 b & w8 *& 0O 090 OO g SORWATE.....erveeeeeeeeereeeseeeseeeseeeeeeeee Q-Free MAXTIME ARROW 130 103 133 124
SEE SRR TR0 S0 0 8 2t Rl o8 2 o2 L= W Cabinet Moo :
S8 28 96 0 96 06 06 C6 36 36 56 56 56 b 56 26 o I K ale-ou.....- ................................. ase- . W' 113 104
o COMPONENT SIDE LW 12 l Output File Positions.............ccccecoue... 18 With Aux. Output File
.:.: u 38 Load Switches Used........c.ccvvvvvveneennen.. S2,53,55,56,S7,S10,AUX S4,AUX S5, K* 115 106
REMOVE JUMPERS AS SHOWN e AUX S6
NOTES: W7 Phases Used.........cocoooviviiiiiiiiiiiiean. 2, 2PED, 4, 4PED, 7
_ _ _ _ _ _ _ W 18— Overlap "1". .. NOT USED NU = Not Used
1. gl?or\(/jv ;Sitps)rgxladr?r?e\lglttg ar‘”ndlc(:)odnecjurrrg%?lrs in place. Removal of any jumper Overlap "2".....ccoo e NOT USED * Denotes install load resistor. See load resistor installation detail this sheet.
. urrenty. Bl = DENOTES POSITION OVerlap "3". ..., * * See pictorial of head wiring in detail this sheet.
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. Overlap "4".....coo *
: , : , : Overlap "6".......cooieee e *
3. Ensure that the Red Enable is active at all times during normal operation. Overlag w .
4. Connect serial cable from conflict monitor to comm. port 1 of 2070
controller. Ensure conflict monitor communicates with 2070. *See overlap programming detail on sheet 2.
INPUT FILE CONNECTION & PROGRAMMING CHART
INPUT FILE POSITION LAYOUT
(front view)
1 2 3 4 ° 6 ! 8 9 10 L 12 13 14 LOOP NO.| . LOOP INPUT | PIN | INPUT |DETECTOR| CALL | DELAY |EXTEND|cyrenpl APPED | queue | calL CURNG
s 72 s s s 24 s s s s s I red Fs ‘| TERMINAL |FILE POS.|NO. | POINT NO. |PHASE| TIME | TIME INITIAL GREEN
U o ¢ o o o o e o o DC e e 2A TB2-5,6 12U 39 1 2 2 X X X
FILE ! 2A ! ! ! 4A ! ! ! ! T lisolaTor| | |ISOLATOR 28 TB2-7,8 2L 43 5 3 2 X X X
ulu E E E E E E E E E E ’
M B2 M M M NOT | M M M M M B4 PED M ST 4A TB4-9,10 I6U 41 3 8 4 15 X X
L = - g g ? |usep| % g g i i DC i DG 7A TB5-5,6 BU | 57| 19 21 7 15 X X
Y Y Y Y Y Y Y Y Y |ISOLATOR| Y |ISOLATOR * 51 TB7-9,10 Jou 59 | 21 27 SYS X X
sl s s e s s s lsys 2l g2t BUTTONS
' NOTE:
FILE R N I T A A I P21P22 | TBB4E | 12U |67 | 33 2 | PED2 | INSTALLDCISOLATOR
"y E E E E E E E £ £ £ E . P41,P42 | TBB56 2L |69 | 35 4 PED4 | ININPUTFILESLOTI12.
b P P | NOT | ¥ P P | NOT | ¥ b P P P
;E ;F \T( \T( USED \T( \T( 3; USED 3; \T( \T( \T( \T( *System detector only. Remove any assigned vehicle phase.
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE INPUT FILE POSITION LEGEND: J2L
ST = STOP TIME e | | ‘
SLOT 2
LOWER THIS ELECTRICAL DETAIL IS FOR ,
THE SIGNAL DESIGN: 11-1460 ""
'y
DESIGNED: May 2023 v“'
SEALED:  5/24/2023 v
REVISED: N/A
VHB Engineering NC, P.C. (C-3705)
FYA SIGNAL WIRING DETAIL 940 MainCIamrf)us Drive, Suite 500
Raleigh, NC 27606
. . 919.829.0328
LOAD RESISTOR INSTALLATION DETAIL (wire signal heads as shown)
(install resistors as shown) , , Dl N g IDERED
OL4 RED (A101) OL3 RED (A114) Electrical Detail - Sheet 1 of 2 SIGNATURES GOMPLETED
. ELECTRICAL AND PROGRAMMING
Overlap 7 Yellow Field PORED AT @ DETAILS FOR: US 421-NC 16 .
Terminal (132) OL4 YELLOW (A102) OL3 YELLOW (A115) ———
Prepared for the OFfices of: at oW CARQ 2,
: OL6 YELLOW (A105) pared Tor | 3\_,.?. Af/ 3
ACCEPTABLE VALUES Phase 7 Yellow Field Wi _ang Lowe's Entrance ST TRT
Value (ohms) | Wattage Terminal (123) OL4 GREEN (A103) OL3 GREEN (A116) —————— ° : g
1.5K-1.9K | 25W (min) OL6 GREEN (A106) @ Division 11 Wilkes County Wilkeshoro :,,4 046057 H
2.0K-3.0K_ | 10W (min) c- = 07 GREEN (124) OL7 GREEN (133) Al AR VL R A C— Mool
PREPARED BY:  M.,L, Stygles |Revieweo 8v:  S,R., Chiluka """%L‘u%g‘\\\
2 3 /0 " REVISIONS INIT. DATE DocuSigned by: "
%als Manag?
________________________________________________________________________________ W QZ;ZZ” 5/24/2023
AC' 7 1 72 750 N.Greenfield Pkwy,Garner,NC 27529 | . K@ME DATE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1460
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MAXTIME ALTERNATE PHASING ACTIVATION DETAIL

To run alternate phasing, select a Pattern that is programmed to run Overlap Plan 2 and Detector Plan 2.
A Pattern can be selected through the scheduler or manually by changing the Operational Mode.

PHASING OVERLAP PLAN VEH DET PLAN
ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING 1 1
ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING 2 2

ALTERNATE PHASING CHANGE SUMMARY

THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN
OVERLAP 2 AND VEHICLE DETECTOR PLAN 2 ACTIVATE
TO CALL THE "ALTERNATE PHASING":

OVERLAP PLAN 2: Modifies overlap included phases for
heads 71 and 72 to run protected turns only.

VEH DET PLAN 2: Reduces delay time for phase 7

call on loop 7A to 0 seconds.

OUTPUT CHANNEL CONFIGURATION

Front Panel
Main Menu >Controller >More>Channels>Channels Config

Web Interface

Home >Controller >Advanced 10>Channels>Channels Configuration

Channel Configuration

PROJECT REFERENCE NO.

SHEET NO.

U-5312

$ig.3.12

MAXTIME ALTERNATE PHASING PATTERN

PROGRAMMING DETAIL

Front Panel
Main Menu >Controller >Coordination >Patterns

Web Interface
Home >Controller >Coordination >Patterns

Pattern Parameters

Pattern

Veh Det Plan | Overlap Plan

* 2 2

* The Pattern number(s) are to be determined by

the Division and/or City Traffic Engineer.

Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt  [MMU Channel
1 Phase Vehicle 1 X X 1
2 Phase Vehicle 2 X 2
3 Phase Vehicle 3 X X 3
4 Phase Vehicle 4 X 4
) 5 Overlap 7 X 5
6 Phase Vehicle 6 X X 6
7 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8
9 Overlap 1 X X 9
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap S X X 17
18 Overlap 6 X 18

MAXTIME DETECTOR PROGRAMMING DETAIL

FOR ALTERNATE PHASING LOOP 7A

Front Panel

Main Menu >Controller >Detector >Veh Det Plans

Web Interface
Home >Controller >Detector Configuration >Vehicle Detectors

In the table view of web interface right click on "Detector" in
the top left corner of the table. Copy the entire contents of

Detector Plan 1. Paste Detector Plan 1 into Detector Plan 2.
Modify Detector Plan 2 as shown below and save changes.

Plan 2
Detector Call Phase Delay
7A 21 7 -
FOR DEFAULT PHASING Front Panel
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Front Panel Web Interface
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings Home >Controller >Overlap Configuration >Overlaps
THIS ELECTRICAL DETAIL IS FOR
Web Interface | | In the table view of the web interface, right click on THE SIGNAL DESIGN: 11-1460 ‘0.’,.
Home >Controller >Overlap Configuration >Overlaps "Overlap" in the top left corner of the table. Copy the DESIGNED: May 2023 ‘w’-‘l
Overlap Plan 1 entire contents of Overlap Plan 1. Paste Overlap Plan 1 SEALED: 5/24/2023 v
into Overlap Plan 2. Modify Overlap Plan 2 as shown REVISED:  N/A
VHB Engineering NC, P.C. (C-3705)
below and save changes. 940 Main Campus Drive, Suite 500
Overlap 3 4 6 7 Raleigh, NC 27606
919.829.0328
Type FYA 4 -Section | FYA 4 - Section | FYA 4 - Section Normal Overlap Plan 2 DOCUMENT NOT CONSIDERED
Included Phases 2 2 2 7 Electrical Detail - Sheet 2 of 2 SIoNAT s eoe L
MOd'f'_er Phases ! / _ _ Overlap 3 4 6 7 ELECTRICAL AND PROGRAMMING SEAL
Trail Green 0 0 0 0 DETAILS FOR: US 421-NC 16
TrTa" .T;”ZW 83 88 88 88 Type FYA 4 - Section | FYA 4 - Section | FYA4-Section|  Normal Frapared for e Offioss o at OQ;(\‘\CARO/
rail he : : : : Included Phases . . 2 7 s \OTICE INCLUDED PHASE bl ang Lowe's Entrance R ia 04’_'{;.?7"3
FYA Ped Delay 3.0 3.0 3.0 0.0 P , , o " e A E
Modifier Phases 7 7 - . 5 : ¢ SEAL % =
Trail Green 0 0 0 0 e Division 11 Wilkes County Wilkesboro AR
Trail Yellow 0.0 0.0 0.0 0.0 Lo [pwome Way 2028 [Reviekoer:  J. M el
Trail Red 0.0 0.0 0.0 0.0 & & Prepaveo Bv:  M.L. Stygles |Reviewens: §.R. Chiluka AT
FYA Ped Delay 3.0 3.0 3.0 0.0 ”%o Manat®™ o - - (_%M;?%dzzzf 5/24/2023
750 N.Greenfeld Phwy.Garner.NC 27529 | . ... O et DATE
-------------------------------------------------------------------------------- SI1G. INVENTORY NO. [1-1460
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PROJECT REFERENCE NO. SHEET NO.
Design Loading for METAL POLE NO. 1 SPECIAL NOTE o METAL POLE No. 1 and 2 )-5312 5g.3.18
¢ Pole The contractor is responsible for verifying
! that the mast arm attachment height (HI)
- 63' -l willprovide the ‘Design Height”clearance MAST ARM LOADING SCHEDULE
: : : : : : ! from the roadway before submitting final
o :I: 3 ‘I: 8 :I: 8 - 6 - b - 37 :: ShOD C'ir'GWIFIgS for ODDF(?VGL Verlfy . Lg%?/\%lgf DESCRIPTION AREA SIZE | WEIGHT
i i : i i i — elevation data below which was obtained
X by field measurement or from available RIGID MOUNTED SICNAL HEAD 5 oF 25,)5(,"w 0 LB
project survey data. 12-4 SECTION-WITH BACKPLATE |- | (X,
Elevation Data for Mast Arm .
d B Tr—r— E S 123 SECTION-WITH BACKPLATE  |¥3SF-| X,
-
See Notes 7 Elevation Differences for:| Pole 1 | Pole 2 STREET NAME SIGN 24.0°W
y 4 & 5 RIGID MOUNTED 16.0 S.F. 96)(()”L 36 LBS
Baseline reference point at .
\ & | oo ft. 0.0 ft. -
¢ Foundation @ ground level SIGN 36.0"W
See . Elevation difference at +0.5 £+ +3.0 £4 36.0"L
Note 8|l High point of roadway surface : : : :
Elevation difference at .
H1=21.5 Edge of travelway or face of curb 0.4 ft. *2.3 ft.
See
. Note 7
256 . NOTES
Roadway Clearance DESIGN REFERENCE MATERIAL
Design Height 17 ft - . . . .
Minimum 16.5 ft. 1. Design the traffic signalstructure and foundation in accordance with:
« The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway
Signs, Luminagires, and Traffic Signals, including allof the latest interim revisions.
Terminal  The 2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to
ComDOFTmoem the specifications can be found in the traffic signalproject specialprovisions.
@ 180 « The 2018 NCDOT Roadway Standard Drawings.
o » The traffic signalproject plans and specialprovisions.
-180 —- - The NCDOT MetalPole Standards’located at the following NCDOT website:
¢ Y https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx
g See N - DESIGN REQUIREMENTS
v Y Hiah Point of Road Surf See Note Te T 2. Design the traffic signalstructure using the loading conditions shown in the elevation
'9 omntT o cadway surtace 1 ¢ Foundation views. These are anticipated worst case “design loads”and may not represent the actual
loads that willbe applied at the time of the installation. The contractor should refer to the
Base line reference elev. = 0.0’ traffic signalplans for the actualloads that willbe applied at the time of the installation.
. . 3. Design all signal supports using stress ratios that do not exceed 0.9.

Elevat ion View POLE RADIAL ORIENTATION 4, The camber design for the mast arm deflection should provide an appearance of a low
pitched arch where the tip or the free end of the mast arm does not deflect below
horizontalwhen fully loaded.

5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring
stiffened box connection shown as long as the connection meets allof the design
| requirements.
. _ 6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.
Design Loading for METAL POLE NO. 2 7. The mast arm attachment height (H1) shown is based on the following design assumptions:
a. Mast arm slope and deflection are not considered in determining the arm attachment
height as they are assumed to offset each other.
| b. Signalheads are rigidly mounted and vertically centered on the mast arm.
66 | c. The roadway clearance height for design is as shown in the elevation views.
~ : : . . . : :i d. The top of the pole base plate is 0.75 feet above the ground elevation.
Pz | 8 ! 8 ! 6 ! 6 ! 3 | e. Refer to the Elevation Data Chart for the elevation differences between the proposed
T T = = = >t = foundation ground leveland the high point of the roadway.
I I | ! ! | 8. The pole manufacturer willdetermine the totalheight (H2) of each pole using the greater of
, ! ! ! ! 1 the following
« Mast arm attachment height (Hl) plus 2 feet, or
g  Hl plus 172 of the totalheight of the mast arm attachment assembly plus 1 fooft.
(. ] Street Name E  w— 9. If pole location adjustments are required, the contractor must gain approval from the
h Engineer as this may affect the mast arm lengths and arm attachment heights. The
See Notes A
I 48 5 contractor may contact the SignalDesign Section Senior StructuralEngineer for
assistance at (919) 814-5000.
8 BOLT BASE PLATE DETAIL 10.The contractor is responsible for verifying that the mast arm length shown willallow
H2 See Note 6 proper positioning of the signalheads over the roadway.
See 11. The contractor is responsible for providing soilpenetration testing data (SPT) to the pole
Note 8 . ees . .
manufacturer so site specific foundations can be designed.
H1=24.0’ \ |
See ‘.’0
. Note 7 [
Maximum '
25.6 ft. — L
Roadway Clearance
Design Height 17 ft 1
Minimum 16.5 ft. VHB Engineering NC, P.C. (C-3705)
o 940 Maig ClgmﬁuNscDgi;/gquite 500
. . aleign,
180 (|:_ 918.829.0328
DOCUMENT NOT CONSIDERED
. FINAL UNLESS ALL
NCDOT Wind Zone 4 (90 mph) SIGNATURES COMPLETED
Prepared for the Offices of: US 421 _ NC 16 SEAL
¢ P|O'|'e t o,
Y width d SRR ARG,
| See Note 7d 4" SR 1323 (Dancy Road)/ SGprsly,
DISTUE ! N - °-.. z
See Note Te | = Lowe's Entrance P osa %%
Y ‘ High Point of Roadway Surface T ] BASE PLATE TEMPLATE & ANCHOR BOLT Divsion 11 Wilkes County Wilkesboro "m 047230 v-
(E Foundation LOCK PLATE DETAIL PLAN DATE: May 2023 REVIEWED BY: M, Stygles '4,':?’/(‘;}_7{.V;§!N.E.&§'\.\,0\ts
Base line reference elev. = 0.0’ 750 N.Greenfield Pkwy.Garner,NC 27529\ PREPARED BY:  § R, Ghiluka |REVIEWED BY: J. Ma "u,,,ﬁ,ﬁ"&\“‘
For 8 Bolt Base Plate SCALE REVISIONS INIT. DATE Docusond 5/24/2023
- - 0 N/A EivN
Elevation View . (AL S
e L S T I I R TR ISR SIGNATURE DATE
---------------------------------------------------------------------------- SIG. INVENTORY NO. ||-1332/1460
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PHASING DIAGRAM

IS 13

PHASING DIAGRAM DETECTION LEGEND

-9 DETECTED MOVEMENT
- UNDETECTED MOVEMENT (OVERLAP)

- UNSIGNALIZED MOVEMENT
_ = PEDESTRIAN MOVEMENT

\ l: ‘

o |

> |

S |
1y q') | |
= g / \

| o |

x |

TABLE OF OPERATION MAXTIME DETECTOR INSTALLATION CHART 2 Phase
Fully Actuated
= o,
SIGNAL | g|g |l DISTANCE o _2 2
CACE 316 E Loop SIZE FROM | v S| CALL | DELAY |EXTEND | 2 = 4o 3 M
c (FT) | STOPBAR = |PHASE| TIME | TIME % |3 = = " _ "
0 (FT) = w =1 Refer to Roadway Standard Drawings NCDOT" dated
= . January 2018 and "Standard Specifications for
31,32 (}4@)(% 5 Roads and Structures” dated January 2018.
ol,62 RITIY 3A n 0 v %l 3 [15.00 - x| -lix|-l% 2. Do not program signal for late night operation
A ¥ 300 RN R - 16 X - X - & unless otherwise directed by the Engineer.
SIGANAlH_ EA?EE DI-D- 6B * 90 ¥ |%| 6 - - X -IX] - ¥ 3. Set all detector units to presence mode.
eads L.E.D. : )
*Video Detection Zone 4. This intersection uses video detection. Install
detectors according to the manufacturer's
<::> instructions to schieve the desitred detection.
<::>w2” 5. Locate new cabinet so as not to obstruct sight
<::>w2” distance of vehicles turning right on red.
<::> <::> 6. Refer to Pavement Marking Plans for proposed stop
<::> bar locations.
61,62
31,32
IR ‘! | I I, M | | | | | )
: \UJ W, -/ | o N | / N [ —
: i | & |
| | | / | /
\ / | | Wood Pole 1 Wood Pole 2 " 3 k_J / l \
- | - Sta. 128+44, Lt. 68' Sta. 130+39, Lt. 55 N\ L_;, -t . | I [
— = | | J] \\\\
G > == n / ‘ /r ol \ \\
Us 421 - NC 16 T s g ki ke, 45 Mph | N
existing foundation 2.5% Grade / h _—
_______________ o §P- - = - - = = - = - = - - - - - - - %\7/
Al / @ <= - - :
@® ;\é/_L O) O] ® ® ® ® ® ® s . @7 -
% > ® © © ® ®
®
= 32 ® — o
S - ©@ © = : . ©L
o) o) o) ® ® @ ® @ ® ® o
[
B ® ® ® ® /@ ® © = * * * - -

MAXTIME TIMING CHART

PHASE

FEATURE

Walk * - -

Ped Clear * - -

Min Green 7 12

Passage * 2.0 2.0

Max 1 * 30 60

Yellow Change 3.0 4.3

Red Clear 3.3 1.0

Added Initial * _ _

Maximum Initial * - _

Time Before Reduction * - -

Time To Reduce * - -

Minimum Gap - -

Advance Walk - -

Non Lock Detector X -

Vehicle 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.

PROPOSED
/N

45 Mph -2% Grade

- Wood Pole 4

Wood Pole 3
Sta. 130+16, Rt. 50’

LEGEND

Curb Ramp

Sta. 128+85, Rt. 85'

Signal Pole with Guy
Signal Pole with Sidewalk Guy
Traffic Signal Head

Sign

Pedestrian Signal Head
With Push Button & Sign

Inductive Loop Detector
Video Detection Zone

Construction Zone

Controller & Cabinet

Junction Box

2—in Underground Conduif

Right of Way

Temporary Consfruction Easement

Directional Arrow

Type Il Signal Pedestal
No Left Turn Sign (R3-2)

Drum
Skinny Drum

EXISTING

N/ A
N/ A

US 421 - NC 16

PROJECT REFERENCE NO.

SHEET NO.

U-5312

$ig.4.0

New Installation - Temporary Design 1(Phase 9)

VHB Engineering NC, P.

C. (C-3705)

940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED

FINAL UNLESS

ALL

SIGNATURES COMPLETED

Prepared for the Offices of: US 42 1 - N C 1 6 at SEAL
SR 1323,(Dancy Road) / SRR CARG,
Lowe's Entrance Y S
3 R vz
East U-Turn I sEAL z
Divsion 11 Wilkes County Wilkesboro ) 047250 <s
PLAN DATE: May 2023 reviewen v ML L. Stygles ”,,,:S}Q:A/G,Nee?‘\\?"ii
750 N.Greenfield Pkwy,Garner,NC 27529| PREPARED BY:  §,R. Chiluka |ReviEweD By: J. Ma ,""'7'.‘1.!:.“\9\:\“\\\
\\\\\\ . SCALE 20 REVISIONS INIT. DATE [:§§§§Ef”; 5/24/2023
s N N S i o
//// 1"=240" SIG. INVENTORY NO.  [[-[468T]
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.1
18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL o o NOTES
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SW2
- 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused oAb 1's1 | s2 | 3| s4|S5|S6|S7| S8 S9|S10| 511|812 Aél1X ASUZX ASU3X ASU4X ASU5X ASU6X
REMOVE DIODE JUMPERS 1-3, 1-9. 1-10, 3-9, 3-10, 6-9, 6-10 and 9-10. ON —> vehicle load switches in the output file. The installer shall verify that signal heads oMU :
___ M RF2010  —— flash in accordance with the signal plan. CHANNEL | 1 | 2 [ 13| 3 | 4 |14 | 5 | 6 | 15| 7 | 8 | 16| 9 [ 10 |17 | 11| 12 | 18
- Il | RPDISABLE y NO.
O O o) M WD1.0SEC : 2 4 8
SE% ":% S’% 5’% 3‘% 9% Q% :% ° o % r\% % Lo% v% (\l% A B | GYENABLE § 2. Program controller to start up in phase 6 Green No Walk. PHASE |OL7| 2 |pgp| 3 | 4 |pgp| 7 | 6 pED 7 | 8 |pgp| OL1| OL2|SPARE OL3 | OL4 |SPARE
f Y NI K JNE JNE JNE SN JAE TR CIRa JET JY JEY JRLY BRI M| SF#1POLARITY & SIGNAL * * x| x
E% E% ':% 93% ﬁ% f—f% "‘T’% QI% :% “?% c,»% 09% r\,% «,:% @% <,r% m% % o ) 3. If this signal will be managed by an ATMS software, enable controller and detector HEAD No. | 32 | NU | NU 3T 1 NU NG NU 61,620 NG NUF NG NG 32 )31 U NG RO U
—0 A0 NGO NG NG NG NG NG O A No No e e Ne Ne Il | FYACOMPACT logging for all detectors used at this location. RED 134
N R N RN L L RN N =
or o v g vx o g g v oo a e i g FYA 3-10
§ —O 0 00 20 M0 0 KO ©O DO 08 MO DO VO Ve Ve Ve @ B | — FYA 5-11 n YELLOW | * * 135
EEEEEEEEEEEELTREE L et
%ﬁﬁﬁ&&&&&&&&&éé&é& SRR ereen | | L T 136
o® ~® ©® v =
% ‘T% T% T% ‘T% Q% ":% 9% "‘-’% f—r% Q% ﬁ% S% Q% op% olo% r}% «9% YELLOW DISABLE o W1 T RED
0 T6 I8 Ié T vb vé bbb vh bh W W B Ve ©E V& Bé 5 10 = H__]> ARROW A121/A124
mgteﬁioorxcomvmc\lroOo O1Mo 020 o E__J3
2 o L SE oE o vE TE g vE nE g v g v 2 $ENE onooso > W4 3 YELLOW
%Q SO " Cé Th 0b ©0b 08 ©b 0 08 O & 6O ©0 ©b ©é [0 T 0 r W__J5 © ARROW | ' ' ' ' ' ' ' ' | | - |A122)A125
cotrpedot st ot tot ot pota 2ot 2 8 cuooso = MY FEASHI
=By WSy Yty YAy Jar Jar YN NI PN PN PN T T S Y IS YN YRR LIORON N - o YELLOW : ~ : : ~ ~ ~ : : : : - |A123|A126
0160 070
2% [:% S% E% S% Q% Q% g% ‘l:% ‘«_3% ﬁ% S% g_)% g% :% g% m% 0170 O 8 O NS EQUIPMENT INFORMATION GREEN 127 | | 118
TO O Zh T T8 T8 T8 58 b6 b b b Db Dé H® H& H® 0180 090 C’:.gﬂ ARROW
\ 2% ":% E% ﬁ% 3% Q% &E% S% oo% r\% co% LO% ﬂ'% m% C\I% \—% oO - [ 1R 10 (076] 0] 1] | (=] A 2070LX
Sr J=r J=r J=r Ji=r Ji=r J=r Yor JEY JEF JEF ¥ JY ¥ Y Yoy PIVG E}; CabiNet........oveeeeececcecee e, 332 w/ Aux NU = Not Used
go COMPONENT SIDE W 3 = Software..........cooiiin, Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
E 1;‘ @ Cabinet Mount..........ccccvveeeiii, Base * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN i Output File Positions.................cc........ 18 With Aux. Output File
NOTES: W ) Load Switches Used..............cc.uuueee... S1,54,S8, AUX S1,AUX S2
. . . . . . . s Phases Used........ooveuviiieiiiiciieiaiaan 3,6
1. Card is provided with all diode jumpers in place. Removal of any jumper e
allows its channels to run concurrently. B = DENOTES POSITION OVEHAD "™ e, NOT USED
, _ F SWITCH overlap "2".....ooo e *
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. O Lo NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that the Red Enable is active at all times during normal operation. 8Ver:ap ‘71 ------------------------------------------- NOT USED (wire signal heads as shown)
_ _ _ verlap "7 .., *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 P
controller. Ensure conflict monitor communicates with 2070. s | nq detail heat 2
*See overlap programming detail on sheet 2.
OL2 RED (A101) ————— @ OL1RED (A101) ————
OL2 YELLOW (A102) —@ OL1 YELLOW (A102) @
INPUT FILE POSITION LAYOUT OL2 GREEN (A103)—@ OL1 GREEN (A103) —@
(front view) $3 GREEN (118) Overlap 7 GREEN (127)
(LDSW NO. S4) (LDSW NO. S1)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
S T B B B B B B B = SPECIAL DETECTOR NOTE 31 32
U O ©) O O O O O O O O O O O
FILE T T T T T T T T T T T T T | sottior Install a video detection system for vehicle detection. Perform
ulu E E E E E E E E E E E E E instal lation according to manufacturer’'s directions and NCDOT
M M M M M M M M M M M M M ST engineer-approved mounting locations to accomplish the detection
L T T T T T T T T T T T T T DC schemes shown on the Signal Design Plans.
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
) 0] 0] O O (@] O O O (@] O (@] (@] 0] 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
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
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 ,
'
N\ )
THIS ELECTRICAL DETAIL IS FOR v“'
THE SIGNAL DESIGN: 11-1468T1 v
DESIGNED: May 2023
VHB Engi ing NC, P.C. (C-3705)
SEALED:  5/24/2023 940 Mr;?rlung:rrvlwr;)%s Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
LOAD RESISTOR INSTALLATION DETAIL 919.829.0328
(install resistors as shown) Temporary Installation - Electrical Detail 1 of 2 DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
(Phase 9) SIGNATURES COMPLETED
Overlap 7 (LDSW NO. S1) A A o US 421 - NC 16 at SEAL
A CCEPTABLE VALUES g Yellow Field Terminal (126) SR 1323 (Dancy Road)/ e,
Value (ohms) | Wattage Phase 3 (LDSW NO. S4) rrepared ;‘;;y’*’j”jf”‘?“ o Lowe's Entrance SSgssion s,
15K - 1.9K | 25W (min) I Yellow Field Terminal (117) S voRTs East U-Turn R AR
2.0K - 3.0K_| 10W (min) — 2 isi - - S i omost |
. . — : 2 Division 11 Wilkes County Wilkeshoro P il
AC. = PLAN DATE: May 2023 Reviewed BY: M. L.Stygles ‘o‘f’%mg,Nae?‘c;if’f
P %m;@ PREPARED BY:  S,R.Chiluka  |REVIEWED BY: J.Ma "/,,,ﬁllm L. *.::‘:“\\\“
AC fz/OM ge REVISIONS INIT. DATE (—%cusmnedby: e
i ol Manat? Wg%}z . 5/24/2023
750 N.Greenfield Phwy,Garner,NC 27529 | ...l Lagﬁgi;me_ oate
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468T|
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PROJECT REFERENCE NO. | SHEET NO.
U-5312 §ig.4.2
Front Panel
Main Menu >Controller >More>Channels>Channels Config
Front Panel
Web Interface : . Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Home >Controller >Advanced 10>Channels>Channels Configuration
Web Interface
Channel Configuration Home >Controller >Overlap Configuration >Overlaps
Channel Control Type Control Sourceg Flash Yellow | Flash Red Flash Alt MMU Channel Overlap Plan 1
ASSIGN
CHANNEL 1 TO 1 Overlap 7 X X 1
OVELAPT 2 Phase Vehicle 2 X 2 Overlap 1 2 7
3 Phase Vehicle 3 X X 3 . _
4 Phase Vehicle 4 X 4 Type FYA 4 - Section | FYA 4 - Section Normal
5 Phase Vehicle 5 X 5 Included Phases 6 6 3
6 Phase Vehicle 6 X X 6 Modifier Phases 3 3 :
7 Phase Vehicle 7 X 7 Trail Green 0 0 0
8 Phase Vehicle 8 X X 8 Trail 'Ye”OW 0.0 0.0 0.0
9 Overlap 1 X X 9 Trail Red 0.0 0.0 0.0
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap 3} X X 17
18 Overlap 6 X 18
o
)
THIS ELECTRICAL DETAIL IS FOR \J“!
THE SIGNAL DESICGN: 11-1468T1 v
DESIGNED: May 2023
i VHB Engineering NC, P.C. (C-3705)
SEALED: 5/24/2023 940 MairI\ Carr’rlwpus Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
Temporary Installation - Electrical Detail 2 of 2 DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
(Phase 9) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING -
DETAILS FOR: SRU1S3S§1 D NC 13 ag SEAL
Prepared for the Offices of: ! ( a n C y O a ) / o“g‘\:\‘.ééggz;"o
il e Lowe's Entrance SGpessiog L,
Sy ok EEE‘SIt LJ' T.U rn 5 : SEAL 2 é
e Division 11 Wilkes County Wilkesboro :,,4 046057 §
: PLAN DATE: May 2023 REVIEWED BY: M, L.Stygles %Z%G\NGINE?}Q}('%S
g PREPARED BY:  S,R.Chiluka  |REVIEWED BY: J.Ma "/,,,ﬁllm L. *.::‘:“\\\“
610’1 /0 7 lg 0 REVISIONS INIT. DATE %cuSigned by: o
“% mMenet™ 1 ot i 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . [39@5__‘;&3%_ DATE
---------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468T]
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schiluka

PHASING DIAGRAM

Vo

13

PHASING DIAGRAM DETECTION LEGEND

-0 DETECTED MOVEMENT

- UNDETECTED MOVEMENT (OVERLAP)
- UNSIGNALIZED MOVEMENT
<= — —= PEDESTRIAN MOVEMENT

TABLE OF OPERATION

PHASE

SIGNAL | g
TACE

BE
—< 3 T T

31,32 )
R

cl,62

SIGNAL FACE I.D.

All Heads L.E.D.

@)=

=

o
i
o
~NO

W2//

2 Phase
MAXTIME DETECTOR INSTALLATION CHART
Fully Actuated
DETECTOR PROGRAMMING (Isolated)
A
DISTANCE a = = | o
LooP SIZE FROM e S| CALL | DELAY |EXTEND 2 APk NOTES
(FT) | STOPBAR = PHASE| TIME @ TIME % o & S|= " , "
(FT) = “m 1 1. Refer to "Roadway Standard Drawings NCDOT" dated
= - January 2018 and "Standard Specifications for
< Roads and Structures"” dated January 2018.
3A * 0 * %! 3 115.0 - X |- X - ¥ 2. Do not program signal for late night operation
6A ¥ 300 ¥ x| 6 ) 16 X - X - & unless otherwise directed by the Engineer.
6B * 90 ¥ %] 6 - - X|-1X!|- % 3. Set all detector units to presence mode.

*Video Detection Zone

4. This intersection uses video detection. Install
detectors according to the manufacturer's
instructions to schieve the desitred detection.

5. Refer to Pavement Marking
bar locations.

Plans for proposed stop

MAXTIME TIMING CHART

FEATURE

PHASE

Walk * _

Ped Clear * -

Min Green 7

12

Passage * 2.0

2.0

Max 1 * 30

60

Yellow Change 3.0

4.3

Red Clear 3.3

1.0

Added Initial * -

Maximum Initial * -

Time Before Reduction * -

Time To Reduce * -

Minimum Gap -

Advance Walk -

Non Lock Detector X

Vehicle 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.

PROPOSED

LEGEND

EXISTING

Curb Ramp
Signal Pole with Guy
Signal Pole with Sidewalk Guy
Traffic Signal Head
Sign
Pedestrian Signal Head
With Push Buftfton & Sign

Inductive Loop Detector

Video Defection Zone N/A
Construction Zone N/A
Confroller & Cabinet o<
Junction Box
2-in Underground Conduit —-—-—-—-—
Rignt of Way @ ————~—
Temporary Construction tasement N/A
Directional Arrow —_—
Type IT Signal Pedestal o
No Left Turn Sign (R3-2) ®
Drum N/ A
SKinny Drum N/A

45 Mph
2.5% Grade
® © - ® ]
® ® ® ° @
®C)
S ® ® ® ® @ ® @@*
US 421 - NC 16

Temporary Design 2 (Phase

PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.3

o

\

10)

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500
Raleigh, NC 27606
919.829.0328

DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
SIGNATURES COMPLETED

Prepared for the Offices of: US 421 - N C 1 6 at SEAL
SR 1323 (Dancy Road)/ o CaR,
, \\\\?\ ........... < I’/,
Lowe's Entrance Sty
SR vz
East U-Turn I § 0 sEAL z
Divsion 11 Wilkes County Wilkesboro ) 047250 <s
PLAN DATE: May 2023 revienD BY: - MLL. Stygles %,:5}(4:A/G,Nee?‘\\>§i\$
750 N.Greenfield Pkwy,Garner,NC 27529 PREPARED BY:  §,R, Chiluka | REVIEWED BY: J. Ma '%%ﬁﬁ“
SCALE REVISIONS INIT. DATE —
\ 0 40— [5&@% 5/24/2023
N E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, COSEA?T:ﬁiTURE DATE
//// 1"=240" SIG. INVENTORY NO.  |[-[468T2
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.4
18 CHANNEL CONFLICT MONITOR NOTES
0
PROGRAMMING DETAIL WDENABTE‘ i
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SwW2
- 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused SWILT%AHDNO s1/s2!s3/s4al/s5|/s6!s7!ss8!sols10ls11]s12 Ag1X ASUZX ASU3X ASU4X ASU5X ASU6X
REMOVE DIODE JUMPERS 1-3, 1-9, 1-10, 3-9, 3-10, 6-9, 6-10 and 9-10. ON—> vehicle load switches in the output file. The installer shall verify that Signal heads oMU :
___ M RF2010  —— flash in accordance with the signal plan. CHANNEL | 1 | 2 [ 13| 3 | 4 |14 | 5 | 6 | 15| 7 | 8 | 16| 9 [ 10 |17 | 11| 12 | 18
O Il | RPDISABLE o NO.
o O O B WD 1.0 SEC . 2 4 8
f SB% ":% S’% 5’% 3‘% Q% Q% ::% ° o % ,\% % Lo% v% (\l% A B | GYENABLE § 2. Program controller to start up in phase 6 Green No Walk. PHASE |OL7| 2 |pgp| 3 | 4 |pgp| 7 | © pED 7 | 8 |pgp|OL1| OL2 SPARE| OL3 | OL4 |SPARE
~® L0 0 0 000000000000 [ — SF#1 POLARITY o * * * K
o SIGNAL | | | | |
E% E% [:% 92% ﬁ% S_r% Q% Q% :% 9% C.”% 09% '\.% QP% @% 3% o’)% % ',‘?EFDS?gard J 3. If this signal will be managed by an ATMS software, enable controller and detector HEAD NO. | 32 | NU | NUT 3T 1 NU | NU - NU 161,62 NU - NUENU NG 32 311 NUENU | NU U
- 2 N® NG VO NG NO® N® O A No No e e Ne Ne Il | FYACOMPACT logging for all detectors used at this location. RED 134
@ ~ - W FYA 19
¢ m% “’% g% t% 93% Q% S% g% Q% F% s')@ 20 2% ;% ﬁ% um)% ;% B FYA3-10 =
) PN z w9 DY @9 @ @Y @9 @ o E___J— FYA511 YELLOW | % * 135
ettt 8 B
% Lé 24 L@ <& <b < <+ <& <& <& <® <6 <& <& <é <& = ON —> GREEN : : : : v v v 136
o® ~® ©® v =
% ‘T% T% T% ‘T% 9% ":% 9% "‘—’% 3% Q% ﬁ% S% 9% o?% 0,0% r\,% «9% YELLOW DISABLE o M__J1 T RED
R R psSd et ad e’ o oL 010020 o B vELLOW
%Q CP V8 V6 V6 68 & 68 S Sb 68 S Lb SO OO0 ©§ © 8158828 & .:g 3 ARROW | | | | | | M2
© 2% t% ‘Q‘D% Q% 3% Q% w% "% m% “’% "% “% N% F% O% m% oo% 0146 050 z - R VELLOW A123|A126
o 3 AE A F AE Qg nod Rl o i Si 2R S5 SE 25 off ofs 0 00 z
0160 070
2% ';% S% Q% S% Q% Q% g% ‘r:% g% ﬁ% S% g_)% C‘ll% ‘—% g% @% 0170 08 0O N EQUIPMENT INFORMAT'ON GREEN 127 | , 118
TO O Zh T T8 T8 T8 58 b6 b b b Db Dé H® H& H® 0180 090 %.gﬂ ARROW
\ 2% ":% E% ﬁ% 3% Q% &E% S% oo% r\% co% LO% ﬂ'% m% C\I% \—% oO - [ 1R 10 (076] 0] 1] | (=] A 2070LX
S8 28 28 26 26 26 28 28 56 58 56 56 56 b b 3 S0 E}; Cabinet........c.coeveeeeeeeeeeeeeeeeeeee e 332 w/ Aux NU = Not Used
I‘E COMPONENT SIDE W = Software.........coooie Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
E 1;‘ @ Cabinet Mount..........ccccvveeeiii, Base * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN — Output File Positions..................c........ 18 With Aux. Output File
NOTES: |7 ) Load Switches Used.............ccoeennnnnnnee. S1,54,S8,AUX S1,AUX S2
1.C . . . . . . . s Phases Used........ooveuviiieiiiiciieiaiaan 3,6
. Card is provided with all diode jumpers in place. Removal of any jumper e
allows its channels to run Concurrenﬂy_ B = DENOTES POSITION Overlap " .., NOT USED
. _ OF SWITCH overlap "2".....ooeeeeeeii e, *
2. Ensure jumpers SEL2-SELS and SEL9 are present on the monitor board. OVEHaP "3". ..o NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "4".........coon, NOT USED (wire signal heads as shown)
_ _ _ Overlap "7". ..., *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 P
controller. Ensure conflict monitor communicates with 2070. s | na detail heet 2
*See overlap programming detail on sheet 2.
OL2 RED (A101) ———— @ OL1 RED (A101) ————
OL2 YELLOW (A102) —@ OL1 YELLOW (A102) @
INPUT FILE POSITION LAYOUT OL2 GREEN (A103)—@ OL1 GREEN (A103) —@
(front view) $3 GREEN (118) OL7 GREEN (127)
(LDSW NO. S4) (LDSW NO. S1)
1 2 3 4 ) 6 7 8 9 10 11 12 13 14
S S S S S S S S S S S S S FS :3-1 :3:2
ul| o 5 5 5 5 5 5 5 5 5 5 5 5
FILE (A A S S S O O B O -S08 SPECIAL DETECTOR NOTE
"I" 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 ST
L B P P P B B R P P R P P P oe Install a video detection system for vehicle detection. Perform
Y Y Y Y Y Y Y Y Y Y Y Y Y  |ISOLATOR instal lation according to manufacturer’'s directions and NCDOT
engineer—approved mounting locations To accomplish the detection
s S s ) ) ) s S s s s s s s schemes shown on the Signal Design Plans.
L L L L L L L L L L L L L L
U o o O o 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
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
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 )
’
N\ )
THIS ELECTRICAL DETAIL IS FOR v“'
THE SIGNAL DESICGN: 11-1468T2 v
DESIGNED: May 2023
VHB Engi ing NC, P.C. (C-3705)
SEALED:  »/24/2023 940 Mr;?rlung:rrvlwr;)%s Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
LOAD RESISTOR INSTALLATION DETAIL Temporary Installation - Electrical Detail 1 of 2 DOGUMENT NOT CONSIDERED
(install resistors as shown) S — (PhaseU1SO )421 TRETRP SIGNATURES COMPLETED
- a SEAL
DETAILS FOR:
SR 1323 (Dancy Road
Overlap 7 (LDSW NO. S1) e o e 924, (e o )/ e,
ACCEPTABLE VALUES Yellow Field Terminal (126) bt o Oéve i Un Tran ce fe_z.z@b?Ess’%;(;.f%’g
] S 2 L =
Value (ohms) | Wattage Phase 3 (LDSW NO. S4 ¢ ast u-iurn S
15K(1 9K) 25W ( J Yellow Fi(eld Terminal(11)7) % Division 11 Wilkes County Wilkesboro T i 046057 i
oR-1 min) — AN fo
2.0K-3.0K | 10W (min) - PLAN DATE: May 2023 REVIEWED BY: M. L.Stygles QZ%'QQ!N?:?‘%”C?@
s g PREPARED BY:  §,R.Chiluka REVIEWED BY: J.Ma "/,,,ﬁw L. s‘“\\o‘
AC- 2 /o et ° REVISIONS INIT. DATE DocuSigned by: B
“aly Manas® %z 5/24/2023
750 N.Greenleld Phwy,Garner,NC 27529 | ...l l %féﬂmﬁ DATE
AC-
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468T2
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PROJECT REFERENCE NO. | SHEET NO.
U-5312 §ig.4.5
Front Panel
Main Menu >Controller >More>Channels>Channels Config
Front Panel
Web Interface : . Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Home >Controller >Advanced 10>Channels>Channels Configuration
Web Interface
Channel Configuration Home >Controller >Overlap Configuration >Overlaps
Channel Control Type Control Sourceg Flash Yellow | Flash Red Flash Alt MMU Channel Overlap Plan 1
ASSIGN
CHANNEL 1 TO 1 Overlap 7 X X 1
OVELART 2 Phase Vehicle 2 X 2 Overlap 1 2 7
3 Phase Vehicle 3 X X 3 . _
4 Phase Vehicle 4 X 4 Type FYA 4 - Section | FYA 4 - Section Normal
5 Phase Vehicle 5 X 5 Included Phases 6 6 3
6 Phase Vehicle 6 X X 6 Modifier Phases 3 3 :
7 Phase Vehicle 7 X 7 Trail Green 0 0 0
8 Phase Vehicle 8 X X 8 Trail 'Ye”OW 0.0 0.0 0.0
9 Overlap 1 X X 9 Trail Red 0.0 0.0 0.0
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap 3} X X 17
18 Overlap 6 X 18
o
)
THIS ELECTRICAL DETAIL IS FOR \J“l
THE SIGNAL DESIGN: 11-1468T2 v
DESIGNED: May 2023
i VHB Engineering NC, P.C. (C-3705)
SEALED: 5/24/2023 940 MairI\ Carr’rlwpus Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
Temporary Installation - Electrical Detail 2 of 2 DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
(Phase 10) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING -
DETAILS FOR: SRU1S3S§1 D NC 13 ag SEAL
Prepared for the Offices of: L ! ( Ea n.tc y 0d ) / ‘\\\\?\R‘}:\.‘.ééégz;"'f
bl g owe S £ntrance Syt
ek East U-Turn P e %2
e Division 11 Wilkes County Wilkesboro :,,4 046057 §
: PLAN DATE: May 2023 REVIEWED BY: M, L.Stygles 2’*7%&4/@'424‘(.;(5{:5
& PREPARED BY:  S,R.Chiluka |REVIEWED BY: J.Ma "'/,,lﬁllm]'_‘_ *.::‘:“\\\“\
s /OM ug o REVISIONS INIT. DATE DocuSigned by: e
% Meno¥™ T S 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . %fﬁi £1URE DATE
---------------------------------------------------------------------------- SIC. INVENTORY NO.  ||-[468T2
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PROJECT REFERENCE NO.

SHEET NO.

PHASING DIAGRAM 2 Phase U-5312 Sig.4.6
TABLE OF OPERATION MAXTIME DETECTOR INSTALLATION CHART Fully Actuated
S DETECTOR PROGRAMMING (Isolated)
= w
STICNAL 710 F DISTANCE a _|E | o NOTES
- = 316 | L SIZE | FROM S| cALL | DELAY |EXTEND 2| 2 | 2 < ., - _ .,
FACE A LOOP (FT) | sToPBAR| ™S ' 'phase| TiNE | TIME K = | 3|5 = Refer to "Roadway Standard Drawings NCDOT" dated
a (FT) = Wi 3 S m January 2018 and "Standard Specifications for
76 773 S . Roads and Structures” dated January 2018.
31,32 Al <
mmm a 2. Do not program signal for late night operation
61,62 RIT|Y 3A * 0 % % 3 115.0] - |X|-/X|-l|¥ unless otherwise directed by the Engineer.
PHASING DIAGRAM DETECTION LEGEND 6A * 300 * k| 6 - 1.6 | X |- X|- % 3. Set all detector units to presence mode.
< ® .D. 6B * 90 * |k 6 - - X -1 X]-]*
DETECTED MOVEMENT SIGNAL FACE I.D : : 4, This intersection uses video detection. Install
- UNDETECTED MOVEMENT (OVERLAP) All Heads L.E.D. *Video Detection Zone detectors according to the manufacturer's
- UNSIGNALIZED MOVEMENT @ instructions to schieve the desitred detection.
= — — = PEDESTRIAN MOVEMENT 5. Refer to Pavement Marking Plans for proposed stop
@ . @ ) bar locations.
12 12
@ 61,62
31,32
| /| L o
> / \ }
= ‘: |
- I
— 5 / | =7 = P
g | . N
| \ , 11 . 0 B
45 Mph
S 421 - NC 16
2.5% Grade
- - - - - ®c
® ® ® ® ® ®
Ea — ox e L
S S B R OB ) © @ © @ ® ® ® ® ® ® ® ® ® ® ® ®
US 421 - NC 16
[ 1
|
\\
LEGEND
PROPOSED EXISTING
MAXTIME TIMING CHART A
PHASE Oo— Signal Pole with Guy
FEATURE 3 s O— Signal Pole with Sidewalk Guy
/
Walk * _ _ O Traffic Signal Head
Ped Clear * - - — Sign
: Pedestrian Signal Head 0
Min Green 7 12 With Push Button & Sign g8
Passage * 2.0 2.0 CE— Inductive Loop Detector "‘_‘"
Max T~ 30 60 G Video Detection Zone N/ A 1
Yellow Change 3.0 4.3 Construct on Zone N/ A e o pC (Care
. . ngineering NC, P.C. (C-
Red Clear 3.3 1.0 E Control ler & Cabinet EXZ 940 Main Campus Drive, Suite 500
Added  Initial * - - n Raleigh, NC 27606
Mo — ] Junction Box 919.829.0328
aximum_Initia _ ~ T T T - 2-1n Umdergroumd Conduit  ——-—-—-— DOCUMENT NOT CONSIDERED
Time Before Reduction * - - . . . FINAL UNLESS ALL
Time To Red . o Rignt of Woy —  ——— - Signal Upgrade - Temporary Design 3(Phase 11) SIGNATURES COMPLETED
Ime 10 Reduce - -
MinimomGan ——E——  Temporary Construction Easement N/ A Prepared for fhe Offices of: US 421-NC 16 at SEAL
Inimu — -
Advance Walk B B — Directional Arrow — SR 1323 (Dancy Road) / «v\CARo
) ROR-ANslS (I
Non Lock Detector X - O Type [l Signal Pedestal o Lowe's Entrance f‘e%go‘ﬁss'o’l’i};y’e
Vehicle Recall - MIN RECALL @ No Left Turn S\gﬁ (R3-2) @ East U_Tur\n 5 025220 3 _é
Dual Entry _ _ Divsion 11 Wilkes County Wilkesboro E:m"-.,
: : : : o 6Dmm N/A PLAN DATE: May 2023 reviewen BY: - M. L. Stygles ",,:S}<6‘4,G,Nee?*\§13\:$
These volues may be.fleld adjusted. Do not adjust Min @ Skinny Drum N/A 750 N.Greenfleld Pkwy,Garner,NC 27529 PREPARED BY:  §, R, Chiluka | REVIEWED BY: J. Ma ,":7,7,7‘/'4 R G\:\\\\“\\
Green and Extension times for phases 2 and 6 lower ZITIIN
than what is shown. Min Green for all other phases eV N DATE QRSEW\&V 5/24/2023

should not be lower than 4 seconds

\ SCALE

0 40
N | |
/ 1 ”=4ol

555555555555555

SIGNATURE DATE

SIG. [NVENTORY NO.

[1-1468T3
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.7
18 CHANNEL CONFLICT MONITOR NOTES
o)
PROGRAMMING DETAIL WDENABTE‘ i
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SW2
- 1. To prevent "flash-conflict" problems, insert red flash program blocks for all unused oAb 1's1 | s2 | 3| s4|S5|S6|S7| S8 S9|S10| 511|812 Aél1X ASUZX ASU3X ASU4X ASU5X ASU6X
REMOVE DIODE JUMPERS 1-3, 1-9, 1-10, 3-9, 3-10, 6-9, 6-10 and 9-10. ON —> vehicle load switches in the OUtpUt file. The installer shall verify that Signal heads oMU -
___ M RF2010  —— flash in accordance with the signal plan. CHANNEL | 1 | 2 [ 13| 3 | 4 |14 | 5 | 6 | 15| 7 | 8 | 16| 9 [ 10 |17 | 11| 12 | 18
O Il | RPDISABLE o NO.
o O O B WD 1.0 SEC . 2 4 8
f SB% ":% S’% 5’% 3‘% Q% Q% ::% ° o % ,\% % Lo% v% (\l% A B | GYENABLE § 2. Program controller to start up in phase 6 Green No Walk. PHASE |OL7| 2 |pgp| 3 | 4 |pgp| 7 | © pED 7 | 8 |pgp|OL1| OL2 SPARE| OL3 | OL4 |SPARE
~® L0 0 0 000000000000 [ — SF#1 POLARITY o * * * K
o SIGNAL _ | | | |
E% E% [:% 92% ﬁ% S_r% Q% Q% :% 9% C.”% 09% '\.% QP% @% 3% o’)% % ',‘?EFDS?gard J 3. If this signal will be managed by an ATMS software, enable controller and detector HEAD NO. | 32 | NU | NUT 3T 1 NU | NU - NU 161,62 NU - NUENU NG 32 311 NUENU | NU U
- 2 N® NG VO NG NO® N® O A No No e e Ne Ne Il | FYACOMPACT logging for all detectors used at this location. RED 134
@ ~ - W FYA1-9
¢ m% “’% g% t% 93% Q% S% g% Q% F% s')@ 20 2% ;% ﬁ% um)% ;% B FYA3-10 =
S PN e e e e ©Q ©9 @ o E___J— FYA511 YELLOW | % * 135
pRBsddddddddddddd 3 B
% 2 LKF) ﬁ < < < < < < < < < < < < < < = ON —> GREEN v v v v : : : 136
o® ~® ©® v =
% ‘T% T% T% ‘T% 9% ":% 9% "‘—’% 3% Q% ﬁ% S% 9% o?% 0,0% r\,% «9% YELLOW DISABLE o M__J1 T RED
R R psSd et ad e’ o oL 010020 o i YELLOW
%Q CP V8 V6 V6 68 & 68 S Sb 68 S Lb SO OO0 ©§ © 8158828 & .:g 3 ARROW | | | | | | M2
© 2% t% ‘Q‘D% Q% 3% Q% w% "% m% “’% "% “% N% F% O% m% oo% 0146 050 z - R VELLOW A123|A126
o 3 AE A F AE Qg nod Rl o i Si 2R S5 SE 25 off ofs 0 00 z
0160 070
2% ';% S% Q% S% Q% Q% g% ‘r:% g% ﬁ% S% g_)% C‘ll% ‘—% g% @% 0170 08 0O N EQUIPMENT INFORMAT'ON GREEN 127 | , 118
TO O Zh T T8 T8 T8 58 b6 b b b Db Dé H® H& H® 0180 090 %.gﬂ ARROW
\ 2% ":% E% ﬁ% 3% Q% &E% S% oo% r\% co% LO% ﬂ'% m% C\I% \—% oO - B 10 (076] 0] 1] | (=] A 2070LX
S8 28 28 26 26 26 28 28 56 58 56 56 56 b b 3 S0 E}; Cabinet........c.coeveeeeeeeeeeeeeeeeeeee e 332 w/ Aux NU = Not Used
I‘E COMPONENT SIDE W = Software.........coooie Q-Free MAXTIME * Denotes install load resistor. See load resistor installation detail this sheet.
E 1;‘ ® Cabinet Mount.........cccooovvvveiiiiiiiinnee., Base * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN i Output File POSItions.............c..c......... 18 With Aux. Output File
NOTES: W7 ) Load Switches Used............................ S1,54,58,AUX S1,AUX S2
. . . . . . . s Phases Used........ooveuviiieiiiiciieiaiaan 3,6
1. Card is provided with all diode jumpers in place. Removal of any jumper e
allows its channels to run Concurrenﬂy_ B = DENOTES POSITION Overlap T e NOT USED
o E . SEL2-SELS and SEL9 fon th tor board OF SWITCH overlap "2".....ooo e *
- ENSUre jJumpers - an are present on the monitor board. OVerlap "3"......coeeeeeeeeeeeeeeeereeee. NOT USED FYA SIGNAL WIRING DETAIL
3. Ensure that the Red Enable is active at all times during normal operation. Overlap "4". ... NOT USED (wire signal heads as shown)
_ _ _ Overlap " 7" ... *
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 P
controller. Ensure conflict monitor communicates with 2070. s | 0 detail heat 2
*See overlap programming detail on sheet 2.
OL2 RED (A101) ———— @ OL1 RED (A101) ———
OL2 YELLOW (A102) —@ OL1 YELLOW (A102) @
INPUT FILE POSITION LAYOUT OL2 GREEN (A103)—@ OL1 GREEN (A103) —@
(front view) 3 GREEN (118) OL7 GREEN (127)
(LDSW NO. S4) (LDSW NO. S1)
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 :3-1 :3:2
ull o 5 5 5 5 5 5 5 5 5 5 5 5
FILE T T T T T T T T T T T T T ISOLD/ETOR SPECIAL DETECTOR NOTE
"I" E E E E E E E E E E E E E ST
L M M M M M M M M M M M M M Install a video detection system for vehicle detection. Perform
7 T T T 7 T T T T T 7 7 7 DC installation according to manufacturer’'s directions and NCDOT
ISOLATOR engineer—-approved mounting locations to accomplish the detection
schemes shown on the Signal Design Plans.
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
) 0] O O O (@] O O O (@] O (@] (@] 0] 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
L P P P P P P P P P P P P P P
T T T T T T T T T T T T T T
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 ]
'
N\ )
THIS ELECTRICAL DETAIL IS FOR v“'
THE SIGNAL DESIGN: 11-1468T3 v
DESIGNED: May 2023
VHB Engi ing NC, P.C. (C-3705)
SEALED: 5/24/2023 940 Mr;?rlung:rrvlwr;)%s Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
LOAD RESISTOR INSTALLATION DETAIL Temporary Installation - Electrical Detail 1 of 2 DOGUMENT NOT CONSIDERED
(install resistors as shown) (Phase 11) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING US 421 - NC 16 a-t SEAL
DETAILS FOR:
Overlap 7 (LDSW NO. S1) I SR 1323 (Dancy Road)/ SR,
ACCEPTABLE VALUES Yellow Field Terminal (126) bt o Loéve i Bn-ﬁ_r\an ce fe%gc'ifissb%%g
H S 2 T =z
Value (ohms) | Wattage Phase 3 (LDSW NO. S4) o 3 ds -furn PP osea g
15K - 1.9K | 25W (min) Yellow Field Termma]('] 17) ’éé DlVlSl(-)n 11 Wilkes County . Wilkeshoro E’s@ 046057 Q?:::
5 0K - 3.0K 10W (min) é N PLAN DATE: SM:yChQ-OlZSK REVIEWED BY: M,L.JStMygleS "'T%EA';?'NE:QC%S
S PREPARED BY: .R.Chiluka REVIEWED BY: Ma WL, S\
AC- ® oo > ° REVISIONS INIT. DATE Docusignedby: 11"
el g™ %M%W,— 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . 394BG tHIW T ARRE: DATE
AC- L SIG. INVENTORY NO. [1-1468T3
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PROJECT REFERENCE NO. | SHEET NO.
U-5312 §ig.4.8
Front Panel
Main Menu >Controller >More>Channels>Channels Config
Front Panel
Web Interface : . Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
Home >Controller >Advanced 10>Channels>Channels Configuration
Web Interface
Channel Configuration Home >Controller >Overlap Configuration >Overlaps
Channel Control Type Control Sourceg Flash Yellow | Flash Red Flash Alt MMU Channel Overlap Plan 1
ASSIGN
CHANNEL 1 TO 1 Overlap 7 X X 1
OVELART 2 Phase Vehicle 2 X 2 Overlap 1 2 7
3 Phase Vehicle 3 X X 3 . _
4 Phase Vehicle 4 X 4 Type FYA 4 - Section | FYA 4 - Section Normal
5 Phase Vehicle 5 X 5 Included Phases 6 6 3
6 Phase Vehicle 6 X X 6 Modifier Phases 3 3 :
7 Phase Vehicle 7 X 7 Trail Green 0 0 0
8 Phase Vehicle 8 X X 8 Trail 'Ye”OW 0.0 0.0 0.0
9 Overlap 1 X X 9 Trail Red 0.0 0.0 0.0
10 Overlap 2 X X 10
11 Overlap 3 X 11
12 Overlap 4 X 12
13 Phase Ped 2 13
14 Phase Ped 4 14
15 Phase Ped 6 15
16 Phase Ped 8 16
17 Overlap 3} X X 17
18 Overlap 6 X 18
o
)
THIS ELECTRICAL DETAIL IS FOR ‘J“l
THE SIGNAL DESIGN: 11-1468T3 v
DESIGNED: May 2023
i VHB Engineering NC, P.C. (C-3705)
SEALED: 5/24/2023 940 MairI\ Carr’rlwpus Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
Temporary Installation - Electrical Detail 2 of 2 DOCUMENT NOT CONSIDERED
FINAL UNLESS ALL
(Phase 11) SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING -
DETAILS FOR: SRU1S3S§1 D NC 13 ag SEAL
Prepared for the Offices of: L ! ( Ea n_tc y O a ) / \\\\‘ggiééégz}”,
bl g owe S entrance fe%g,éﬁss’%(}?fg_
Sk East U-Turn P e %2
e Division 11 Wilkes County Wilkesboro :,,4 046057 §
: PLAN DATE: May 2023 REVIEWED BY: M, L.Stygles QZ%sA,GlNE@@%S
g PREPARED BY:  S,R.Chiluka  |REVIEWED BY: J.Ma "/,,,ﬁllm L. *.::‘:“\\\“
*;M oo REVISIONS INIT. DATE (;;wmww .
O e e it %g _ 5/24/2023
750 N.Greenfield Pkwy,Garner,NC 27529 | . . e N @Q:Q&.@mu DATE
---------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468T3




PROJECT REFERENCE NO. SHEET NO.

MAXTIME DETECTOR INSTALLATION CHART Fully A
DEFAULT PHASING DIAGRAM ALTERNATE PHASING DIAGRAM - ully Actuated |
DEFAULT PHASING ALTERNATE PHASING DETECTOR PROGRAMMING W/ Alternate Phasing Operation
TABLE OF OPERATION TABLE OF OPERATION DISTANCE o _ § g o Wilkesboro Closed Loop System
— o SIZE | FROM S| cALL | DELAY [EXTEND[Z (2|2 | o | S
® = PHASE PHASE LOOP (FT) | STOPBAR TURNS = [PHASE| TIME | TIME | = | |3 |5 |= NOTES
D - sioneL [ g[g[F sioNaL [ g[ g [F (FT) 2 1BHE =
FACE 31614 FACE 31614 = 1. Refer to "Roadway Standard Drawings NCDOT" dated
S S = January 2018 and "Standard Specifications for Roads and
06 63 06 23 H H 3n |exa0| o [2-a-2[-| 3 [15.0] - [x[|-[x]-[x Structures” dated January 2018.
F
31,32 mmm 31,32 || R 6A 6X6 | 300 S |-] 6 _ - (XXX IX 2. Do not program signal for late night flashing
61,62 RIT|Y 61,62 R Y 6B 6X6 | 300 5 |-| 6 - - XX [X]- X operation unless otherwise directed by the Engineer.
-« ® DETECTED MOVEMENT S 6X6 | 200 3 - - . ull el el Il 3. Set all detector units to presence mode.
- UNDETECTED MOVEMENT (OVERLAP) * Disable delay during alternate phasing.
- — — UNSIGNALIZED MOVEMENT 4. The Division Traffic Engineer will determine the hours
< — —3> PEDESTRIAN MOVEMENT of use for each phasing plan.

SIGNAL FACE I.D.
Al'l Heads L.E.D.

@
Q) (4
(D

61,62

Metal Pole #1
Sta.128+73%,Lt.70%

31,32

Kennedy St

5. Maximum times shown in timing chart are for free-run
operation only. Coordinated signal system timing values
supersede these values.

6. Refer to Pavement Marking Plans for proposed stop bar
locations.

45 Mph
2.5% Grade

R:\Traffic\Signals\Design\Signals\I0O0% Design Plans\lll468_sig _dsn_202305.dgn
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EOP =~~~ "~~~ - - -
—_— e
- -
C&G = —_——=——————"— " - - - - - —_ —EFC=E—-=EEYeY—mee—e—e——s——s——s——— =
C&G —
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
EOP 45 Mph -2% Grade US 421 - NC 16
N
MAXTIME TIMING CHART
PHASE
FEATURE
3 6
Walk * - _ LEGEND
Ped Clear * - -~ PROPOSED EXISTING ‘.0'.
Min Green U 12 O— Traffic Signal Head o> \’_-‘.l
Passage * 2.0 6.0 [CE==— Metal Pole with Mastarm O—
Max 1 * 30 60 O Type 11 Signal Pedestal L}
Yellow Change 3.0 4.3 — Sign — VHB Engineering NC, P.C. (C-3705)
. s - C—  Inductive Loop Detector 277D e NG 2veo e %
Added Initial * _ 15 > Controller & Cabinet Phett 919.829.0328
- — —rm s - 2-in Underground Conduit —-—-—-—- - DOCUMENT NOT CONSIDERED
Maximum Initial * - 34 i . . . FINAL UNLESS ALL
- — N/A Right of Way - - New Installation - Final Design SIGNATURES COMPLETED
ime Before Reduction - 15 . . _
> Directional Arrow Prepared for the Offices of: SEAL
Time To Reduce * - 30 0 PUI I box u US 421 'NC 16 at
Minimum Gap - 3.4 (&  "Stop Here on Red” Sign (R10-6) (& SR 1323 (Dancy Road)/ ‘Q‘R‘\—\g:'?&/
! & =~ $ESSIO;;. “
Advance Walk - - No Left Turn Sign (R3-2) Lowe's Entrance B é:a;z,o?e 107; 4-’7 %
Non Lock Detector X - E ast U -T urn 5: SEAL :E
Vehicle Recall - MIN  RECALL Divsion 11 Wilkes County Wilkesboro E‘—m 047250 ":.v:E
Doal Evtry B 3 PLAN DATE: May 2023 REVIEWED BY: M, Stygles "z,j?xf%/emge“\\}s”::c:
) ) ) ) 750 N.Greenfleld Pkwy,Garner,NC 27529| PREPARED BY:  §, R, Chiluka |REVIEWED BY: J. Ma "':,7,3"/4 R 0““\\\“
* These values may be field adjusted. Do not adjust Min SCALE VISIO e " Iy
Green and Extension times for phases 2 and 6 lower / \ 0 40 @KQMMKD\_ >/24/2023
than what is shown. Min Green for all other phases N b L SONATORE oATE
should not be lower than 4 seconds. k -------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.10
18 CHANNEL CONFLICT MONITOR
PROGRAMMING DETAIL N o NOTES
(remove jumpers and set switches as shown) %1 SIGNAL HEAD HOOK-UP CHART
SW2 LN :
- 1. To prevent flas_h-confllct problems: insert re_d flash program _blocks fc_)r all unused SWILT%AHDNO 31152 s3/sals5/s6!s7!]ss!ls9ls10ls11]s12 AéJ1X ASUZX AsUsX ASU4X ASU5X ASU6X
REMOVE DIODE JUMPERS 1-3, 1-9, 1-10, 3-9, 3-10, 6-9, 6-10 and 9-10. ON—> vehicle load switches in the output file. The installer shall verlfy that Slgnal heads MU :
[ RF 2010 ) flash in accordance with the signal plan. CHANNEL | 1 | 2 [ 13| 3 | 4 |14 | 5 | 6 | 15| 7 | 8 | 16| 9 | 10 | 17 | 11| 12 | 18
- Il | RPDISABLE o NO.
Bl WD 1.0 SEC . 8
SB% ":% S’% 5’% 3‘% 9% Q% :% 52% cn% % r\% % Lo% v% % N% A B | GYENABLE § 2. Program controller to start up in phase 6 Green No Walk. PHASE | OL7| 2 PéD 3 | 4 PéD 7 | 6 PED 7 | 8 |pgp|OL1|OL2 |sPARE| OL3 | OL4 |SPARE
f c® SO0 L0 0 L0 O L0 0 0 -0 -0 -0 -0 -0 -0 -0 — I | SF#1 POLARITY % SIGNAL * * * *
E% E% ':% 93% ﬁ% SI% i’% Q% :% E% c,»% 09% r\,% «;% Lq% <,r% co% % ',;EFDS?Q,?F J 3. If this signal will be managed by an ATMS software, enable controller and detector HEAD NO. | 32 | NU | NU1 3T 1 NU | NUEENU 161,621 NUHNU | NU NG 320 311 NUENU NG NU
—0® NG NG NG NG UG NG NG N® NG VO VO e Ve Ve Ne ™ Il | FYACOMPACT logging for all detectors used at this location. RED | | | | | 134
bbb b B b B R R R R = ST
((ID Lé A\ A\ ~ ~ ~ ~ A\ ~ ~ I i 1 i | i FYA 3-10 . .
S 9 9 ©9 @O 0O ©9 @O @G OO H O DG OO T PO OO © o [l FYA5-11 N 4. The cabinet and controller are part of the Wilkesboro Closed Loop System. YELLOW | % | | | % | 135
figddaadddddadids g B R —
s s s 1 1 1 1 1 1 1 1 1 q_ q_ q_ q_ q_ . . . » »
éw’\wzvvv¢vvvv EON% GREEN 136
% ‘T% T% T% ‘T% Q% ":% 9% "‘-’% f—r% Q% ﬁ% S% Q% op% olo% r}% «9% YELLOW DISABLE o M__J1 T RED
L I6 I8 I8 Té 5d 0d bé Bbé B W Ve BE W Wb Vé Bé Bé 5 10 = ]2 ARROW A121|A124
R Rttt el she g h 4 010020 T3 B VELLOW
<ZE 0 6 26 26 0@ o 06 6 OO @ b 6 SO SO O O b 0120 030 5 m_ s @ ARROW . . . . . . . . - |A122/A125
5 22~ 0f 0@ <9 0P @ 0 & O O O o g]jgggg E Mo FLASHING
© s% s% s% s% s% s% ﬁ ﬁ ﬁ ﬁ N-% N-% N-% ﬁ N-% N-% N-% 0150 060 — EQUIPMENT INFORMATION et A123|A126
PE TE 2E 2E I35 O O oFf ~E ©F vE Y5 05 05 —E O 0170 0 80 GREEN .
1 1 1 1 1 1 1 ~ ~ An - ~ A A -~ ~ O.’ 127 118
:% :% :% :% :% :% ::% ob% ob% ob% ob% ob% ob% ob% o'o% o'o% oo% 0180 0 9 0 Cg. o CONMIONIET......ooovorern 2070LX ARROW
\ PREEOECE TR L2 .2 2 o200 2002 2 o0 . —m e 332 w/ Aux
- 26 28 28 28 28 28 28 28 56 06 b b b b b 36 S E I SOfWANE. ..o Q-Free MAXTIME NU = Not Used
COMPONENT SIDE W = Cabinet Mount.............cooi Base * Denotes install load resistor. See load resistor installation detail this sheet.
E 1‘5‘ ® Output File Positions...........cccccceeun.... 18 With Aux. Output File * See pictorial of head wiring in detail this sheet.
REMOVE JUMPERS AS SHOWN — Load Switches USed..........ooceveeeen.e.. S1,84,S8,AUX S1,AUX S2
NOTES: | 1;_/ Phases Used........ccooveveeeeeeeeeiieeeinnn ., 3,6
1. Card |S prOV|ded W|th a” d|0de jumpeI’S |n place Removal Of any jumpel’ - Overlap "1" ........................................... EC\IOT USED
allows its channels to run Concurrently_ B = DENOTES POSITION Overlap 2
OF SWITCH Overlap "3" ... NOT USED
2. Ensure jumpers SEL2-SEL5 and SEL9 are present on the monitor board. P "
Overlap "4".......oo o NOT USED
3. Ensure that the Red Enable is active at all times during normal operation. Ooverlap "7" ... * FYA SIGNAL WIRING DETAIL
. . . wire signal heads as shown
4. Connect serial cable from conflict monitor to comm. port 1 of 2070 *g | ina detail heet 2 ( 8 )
controller. Ensure conflict monitor communicates with 2070. €e overlap programming detail on sheet <.
OL2 RED (A101) ————— OL1 RED (A101) —
INPUT FILE POSITION LAYOUT
(front view) OL2 YELLOW (A102) —@ OL1 YELLOW (A102) @
ront view
INPUT FILE CONNECTION & PROGRAMMING CHART
’ 5 3 4 5 5 7 3 9 10 11 12 13 14 OL2 GREEN (A103) ————— @ OL1 GREEN (A103) @
S S S S 3 S S S SYS. S S S S FS $3 GREEN (118) OL7 GREEN (127)
vl SBR[ B BB B S s]E ] T — (LDSWNO. 51
T T ! T 3A ! T ! S1 T T i T |isoLaTor LOOP | INPUT |PIN| INPUT |DETECTOR| CALL | DELAY |EXTEND ADDED DELAY
" E E E E E E E E E E E ST LOOP NO. | TERMINAL |FILE POS.[NO.| POINT | NO. | PHASE | TIME | TIME |EXTEND||NimiaL | QUEUE| CALL | DURING 31 39
L P P P P NOT P P P NOT P P P P
T T T T |USED| T T T |USED| T T T T DC 3A TB4-5,6 15U 58 | 20 7 3 15 X X
Y A Y Y A Y Y Y M Y Y [ISOLATOR *51 TB6-9,10 oU | 60 | 22 13 SYS X X
S 56 S S s s s S s S s s s S 6A TB3-5,6 J2U 40 2 16 6 X X X
U L L L L L L L L L L L L L 6B TB3-7,8 JoL 44 6 17 6 X X X
FILE T 6A T T T T T T T T T T T T * _ _
"J" ,\E,I ¢ - 5' ,\EA 5' 5' ,\EA 5' 5' ,\E,l 5, ,\E,l 5' 5' System detector only. Remove any assigned vehicle phase.
L P P P P P P P P P P P P P
T T T T T T T T T T T T T INPUT FILE POSITION LEGEND: J2L
Y 6B Y Y Y Y Y Y Y Y Y Y Y Y |
FILE J ‘
EX.: 1A, 2A, ETC. = LOOP NO.'S FS = FLASH SENSE SLOT 2
ST = STOP TIME LOWER
o
N\ )
THIS ELECTRICAL DETAIL IS FOR v“'
THE SIGNAL DESIGN: 11-1468 v
DESIGNED: May 2023
VHB Engi ing NC, P.C. (C-3705)
SEALED: 5/24/2023 940 Mr;?rlung:rrvlwr;)%s Drive, Suite 500
REVISED: N/A Raleigh, NC 27606
919.829.0328
LOAD RESISTOR INSTALLATION DETAIL
(install resistors as shown) Dl N g IDERED
Electrical Detail Sheet 1 of 2 SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING - SEAL
Overlap 7 (LDSW NO. S1) B SRU1S3S§1 (Daﬁg | gOngE) /
ACCEPTABLE VALUES . YellowField Terminal(126) brapored for e officss of Lowe's Ent IY o6 yescy,
Value (ohms) | Wattage — Phase 3 (LDSW NO. S4) \bility_azg S '°”vl<';-.7'c,
i Yellow Field Terminal (117 Vak East U-Turn A P
1.5K - 1.9K_ [ 25W (min) (117) . _— | . S i a0y | o:
2.0K - 3.0K | 10W (min) «;é Division 11 Wilkes County Wilkesboro A Q?S:
AC- N PLAN DATE: May 2023 REVIEWED BY: J. M "»T’);YG\NGNE‘?»?‘@@
S PREPARED BY:  M.,L, Stygles |Revieweo 8v:  S,R., Chiluka '/,,,ﬁllmL_ Sha
%, /0 [ 0 REVISIONS INIT. DATE DocuSigned by: e
) R e O A 5/24/2023
AC 750 N.Greenfield Pkwy,Garner,NC 27529 | . {15;‘&3% DATE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468
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PROJECT REFERENCE NO. SHEET NO.
U-5312 Sig.4.11
MAXTIME ALTERNATE PHASING PATTERN
PROGRAMMING DETAIL
Front Panel o OUTPUT CHANNEL CONFIGURATION
Main Menu >Controller >Coordination >Patterns
Front Panel
Web Interface o Main Menu >Controller >More>Channels>Channels Config MAXTIME DETECTOR PROGRAMMING DETAIL
Home >Controller >Coordination >Patterns FOR ALTERNATE PHASING LOOP 7A
Pattern Parameters Web Interface
Pattern | Veh Det Plan | Overlap Plan Home >Controller >Advanced |O>Channels>Channels Configuration
* 2 2 Front Panel
: : Main Menu >Controller >Detector >Veh Det Plans
Channel Configuration
* The Pattern number(s) are to be determined by
_ : : : Web Interface
the Division and/or City Traffic Engineer. . \ : . _ _ _
Channel Control Type Control Source Flash Yellow | Flash Red Flash Alt  [MMU Channel Home >Controller >Detector Configuration >Vehicle Detectors
ASSIGN
CHANNEL 1 TO 1 Overlap 7 X X 1
OVELAP 7 2 Phase Vehicle 2 X 2 In the table view of web interface right click on "Detector” in
3 Phase Vehicle 3 X X 3 the top left corner of the table. Copy the entire contents of
MAXTIME OVERLAP PROGRAMMING DETAIL 45 E::z: ngr::z:: ;1 § 45 Ili)/leiae.?to[r) Fllar][ 1.FF>’Iast2 Deterc]:tor Ptlaar; 1 mtodDetector: Plan 2.
odi etector Plan 2 as shown below and save changes.
FOR DEFAULT PHASING 6 Phase Vehicle 6 X X 6 y J
7 Phase Vehicle 7 X 7
8 Phase Vehicle 8 X X 8 Plan 2
Front Panel 9 Overlap 1 X X 9 Detector | Call Phase| Delay
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings 10 Overlap 2 X X 10 3A 7 3 -
11 Overlap 3 X 11 30 0 .
12 Overlap 4 X 12
Web Interface o 13 Phase Ped 2 13
Home >Controller >Overlap Configuration >Overlaps 14 Phase Ped 4 14
15 Phase Ped 6 15
Overlap Plan 1 16 Phase Ped 8 16
17 Overlap 5 X X 17
Overlap 1 5 . 18 Overlap 6 X 18
Type FYA 4 - Section | FYA 4 - Section Normal
Included Phases 6 6 3
Modifier Phases 3 3 -
Trail Green 0 0 0
Trail Yellow 0.0 0.0 0.0
Trail Red 00 00 0.0 MAXTIME ALTERNATE PHASING ACTIVATION DETAIL
To run alternate phasing, select a Pattern that is programmed to run Overlap Plan 2 and Detector Plan 2.
A Pattern can be selected through the scheduler or manually by changing the Operational Mode.
MAXTIME OVERLAP PROGRAMMING DETAIL
FOR ALTERNATE PHASING
PHASING OVERLAP PLAN VEH DET PLAN
Front Pane| ACTIVE PLAN REQUIRED TO RUN DEFAULT PHASING 1 1
Main Menu >Controller >Overlap >Overlap Parameters/Overlap Timings
ACTIVE PLAN REQUIRED TO RUN ALTERNATE PHASING 2 2
Web Interface
Home >Controller >Overlap Configuration >Overlaps
In the table view of the web interface, right click on o
"Overlap" in the top left corner of the table. Copy the v“'.o
entire contents of Overlap Plan 1. Paste Overlap Plan 1 ALTERNATE PHASING CHANGE SUMMARY THIS ELECTRICAL DETAIL IS FOR iy’
into Overlap Plan 2. Modify Overlap Plan 2 as shown THE SIGNAL DESIGN:  11-1468 1
THE FOLLOWING IS A SUMMARY OF WHAT TAKES PLACE WHEN DESIGNED: May 2023
below and save changes. OVERLAP 2 AND VEHICLE DETECTOR PLAN 2 ACTIVATE SEALED: 5/24/2023 YHB Engineering NG, P.C. (C°3705)
TO CALL THE "ALTERNATE PHASING": REVISED: N/A Raleigh, NC 27606
919.829.0328
Overlap Plan 2
OVERLAP PLAN 2: Modifies overlap included phases DOCUMET\[ 'L\IJIC\I)-LI—ECS%N,S_IE e
Overlap 1 2 7 for heads 31 and 32 to run protected turns only. Electrical Detail Sheet 2 of 2 SIGNATURES COMPLETED
ELECTRICAL AND PROGRAMMING
T FYA 4 - Section | FYA 4 - Sect Normal  semmem SRU?3S§1 ([-) o 13 aJ(g)/ -
ype - Section -Section orma ) ) ancy 0ad g,
_ - VEH DET PLAN 2: Reduces delay time for phase 3 renored for e of: UKW CARG
Included Phases - 3 === NOTICE INCLUDED PHASE call on loop 3A to 0 seconds. rreere? :).myme orriees on Lowe's Entrance S st
Modifier Phases 3 3 . N T East U-T §OR 2
Trail Green 0 0 0 ’ as -hurn :i SEAL % f
Trall Yol 00 00 00 Division 1f Wilkes County Wilkeshoro e 046057 i %
rai | ellow : : : PLAN DATE: May 2023 REVIEWED BY: J. Ma 2"7);7:}§4.’G|NE§?-‘°"®,“(5
Trail Red 00 0.0 0.0 PREPARED BY: M. L. Stygles |Revieweosv: §.R. Chiluka "'/,,,ﬁlﬂ}"f_"%“\\o“
”"/OM “ REVISIONS INIT. DATE (—%cusmed by
s Mand ot %z, 24/2023
750 N.Greenfleld Pkwy,Garner,NC 27529 | ... Lmﬁ;&wﬁ i D/ATE
-------------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468
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SPECIAL NOTE METAL POLE No. 1 U-5312 Sig.4.12

The contractor is responsible for verifying
that the mast arm attachment height (HI)

willprovide the ‘Design Height”clearance MAST ARM LOADING SCHEDULE
from the roadway before submitting final
shop drawings for approval. Verify LOADING DESCRIPTION AREA | SIZE | WEIGHT
elevation data below which was obtained 2YMBOL
by field measurement or from available RIGID MOUNTED SIGNAL HEAD 93 Sf 25-)5(>"W
project survey data. 12"-3 SECTION-WITH BACKPLATE R YT

. 36.0"W
Elevation Data for Mast Arm SIGN 9.0 S.F. 20 LBS

Attachment (H1) RIGID MOUNTED 36.0'L

STREET NAME SIGN 24.0" W
RIGID MOUNTED 16.0 5F4 o X

60 LBS

Pole 1 [ Street Nome | 36 LBS

Elevation Differences for:

Baseline reference point at
¢ Foundation @ ground level G 0.0 ft.

. Elevation difference at 1.0 ft
High point of roadway surface ) )

Design Loading for METAL POLE NO. 1

Elevation difference at _0.7 f+
Edge of travelway or face of curb . .

f;_ Pole

56’

DESIGN REFERENCE MATERIAL

1. Design the traffic signalstructure and foundation in accordance with:
« The 6th Edition 2013 AASHTO “Standard Specifications for Structural Supports for Highway
Signs, Luminagires, and Traffic Signals, including allof the latest interim revisions.
Terminal  The 2018 NCDOT “Standard Specifications for Roads and Structures.” The latest addenda to

8" | 38"

ComDOFTmoenT the specifications can be found in the traffic signalproject specialprovisions.
@ 180 « The 2018 NCDOT Roadway Standard Drawings.
o » The traffic signalproject plans and specialprovisions.
-+180 —- - The NCDOT ‘MetalPole Standards”located at the following NCDOT website:
https://connect.ncdot.gov/resources/safety/Pages/ITS-Design-Resources.aspx

DESIGN REQUIREMENTS

2. Design the traffic signalstructure using the loading conditions shown in the elevation
views. These are anticipated worst case “design loads”and may not represent the actual

: loads that willbe applied at the time of the installation. The contractor should refer to the

H1=19’ traffic signalplans for the actualloads that willbe applied at the time of the installation.

NS*ee ; 3. Design all signal supports using stress ratios that do not exceed 0.9.

Maximum otre 4, The camber design for the mast arm deflection should provide an appearance of a low

25.6 ft. POLE RADIAL ORIENTATION pitched arch where the tip or the free end of the mast arm does not deflect below

Roadway Clearance horizontalwhen fully loaded.

Deﬁ;g?m:':%?,s ILH 5. A clamp-type bolted mast arm-to-pole connection may be used instead of the welded ring

] ] stiffened box connection shown as long as the connection meets allof the design

| requirements.

6. Design base plate with 8 anchor bolt holes. Provide 2 inch x 60 inch anchor bolts.

. The mast arm attachment height (Hl) shown is based on the following design assumptions:
a. Mast arm slope and deflection are not considered in determining the arm attachment

height as they are assumed to offset each other.

Signalheads are rigidly mounted and vertically centered on the mast arm.

The roadway clearance height for design is as shown in the elevation views.

The top of the pole base plate is 0.75 feet above the ground elevation.

Refer to the Elevation Data Chart for the elevation differences between the proposed

foundation ground leveland the high point of the roadway.

[ ] ] Street Name

I -r_r. _
|

-
See Notes A
'\ 4 & 5

H2
See
Note 8

-

!

¢ See Note T7d
T Iw\‘ Y

®ao00

See Note Te
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High Point of Roadway Surface T 8. The pole manufacturer willdetermine the totalheight (H2) of each pole using the greater of

the following:
« Mast arm attachment height (Hl) plus 2 feet, or
 Hl plus 172 of the totalheight of the mast arm attachment assembly plus 1 fooft.

9. If pole location adjustments are required, the contractor must gain approval from the
Engineer as this may affect the mast arm lengths and arm attachment heights. The
contractor may contact the SignalDesign Section Senior StructuralEngineer for
assistance at (919) 814-5000.

8 BOLT BASE PLATE DETAIL 10.The contractor is responsible for verifying that the mast arm length shown willallow

See Note 6 proper positioning of the signalheads over the roadway.

11. The contractor is responsible for providing soilpenetration testing data (SPT) to the pole

manufacturer so site specific foundations can be designed.

(13_ Foundation

Base line reference elev. = 0.0'

Elevation View

o)
v—ﬂ',v

h

VHB Engineering NC, P.C. (C-3705)
940 Main Campus Drive, Suite 500

°.r__. Raleigh, NC 27606
180 (|:_ a§1lg.829.0328
DOCUMENT NOT CONSIDERED
. FINAL UNLESS ALL
NCDOT Wind Zone 4 (90 mph) SIGNATURES COMPLETED
Prepared for the Offices of: U S 4 2 1 _ N C 1 6 a -t SEAL
Plate width SR 1 323 D R d / Wi,
A" | (Dancy Road) S0 CARG,
Lowe's Entrance SO pFeSoI 1,
3 :.QQ* ‘?._. )
\ East U-Turn P b
BASE PLATE TEMPLATE & ANCHOR BOLT Divsion 11 Wilkes bounty  _ Wilkesborol 3 oS
LOCK PLATE DETAIL PLAN DATE: May 2023 REVIEWED BY: M. Stygles 4,,’,44.,4@?!”&&,.\\,\3\\3
750 N.Greenfleld Pkwy.Garner,NC 27529| PREPARED BY:  §, R, Chiluka | REVIEWED BY: J. Ma "':,73',",4, R"(‘;‘\\\“\
For 8 Bolt Base Plate \ SCALE REVISIONS INIT. DATE "
0 NA T SROrchka_ 5/24/2023
N ﬁ -------------------------------------------------------------------------------- SIGNATURE DATE
\\\\\> --------------------------------------------------------------------------- SIG. INVENTORY NO. [1-1468




PROJECT REFERENCE NO. SHEET NO.

U-5312 §ig.5.0
PHASING DIAGRAM SIGNAL FACE I.D. TABLE OF OPERATION MAXTIME DETECTOR INSTALLATION CHART 2 Phase
Al'l Heads L.E.D.
SHASE DETECTOR PROGRAMMINE _ FUlly Actuated
=< w
517 L LOoP SIZE FROM TURNS | o | CALL | DELAY [EXTEND| | =/ o o S
@ o FACE . (FT) ST(OFPTB)AR F PHASE TINE | THE 5 oS 53 NOTES
H s |°
D2 D7 12// @ Y TRy = < 1. Refer to "Roadway Standard Drawings NCDOT" dated
i = January 2018 and "Standard Specifications for
71,72 (E)(“jfﬂ oA 6X6 | 300 ¥ X 2 _ 1.6 X|-I1X|-|* Roads and Structures” dated January 2018.
PHASING DIAGRAM DETECTION LEGEND
21,22 1,12 2B 6X6 90 * X| 2 ' - XX F 2. Do not program signal for late night operation
< —®  DETECTED MOVEMENT 9 9 7A | 6X40 O ¥ x| 7 15.0 - | X| - X|-|¥ unless otherwise directed by the Engineer.
- UNDETECTED MOVEMENT (OVERLAP) T v- :
Video Detection Zone -
- UNSIGNALIZED MOVEMENT 3. Set all detector units to presence mode.

— — — = PEDESTRIAN MOVEMENT 4. This intersection uses video detection. Install
detectors according to the manufacturer's
instructions to schieve the desitred detection.

5. Locate new cabinet so as not to obstruct sight
distance of vehicles turning right on red.
6. Refer to Pavement Marking Plans for proposed stop
bar locations.
Wood Pole 2

Wood Pole 1
Sta. 136+34, Lt. 49

| |

Sta. 137+48, Rt. 79’

45 Mph
+3% Grade

- NC 16

® ® ® O ® ® ® ® ® ® Ol @ ® ® ® ® ® ®

e US 421 - NC 16

US 421 - NC 16

45 Mph -3% Grade

Sta. 137+67, Rt. 72’

y

12:28:017 PM
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| o T Wood Pole 4 |
Sta. 136+14, Rt. 55
LEGEND
PROPOSED EXISTING
MAXTIME TIMING CHART O Traffic Signal Head o >
PHASE O— Signal Pole with Guy |
FEATURE . Signal Pole with Sidewalk Guy o v
2 7 /
Walk * B B o= Video Detector o
G Video Detection /one N/A
Ped Clear * - - o
G [nductive Loop Detector C__"5
Min Green = ’ =< Control ler & Cabinet e ot
[ZaRN
* 2.0 2.0 ()
rossoge ] Junction Box u g‘l
Max 1 * 60 30 Q : ~—
e — 2-in Underground Conduit —-—-—-—-— v 1
[ h . .
Yellow Change 48 30 — Directional Arrow —
Red Clear 1.0 3.9 D VHB Engineering NC, P.C. (C-3705)
Added Initial * - _ Consfruction Zone N/A 940 Main Campus Drive, Suite 500
° Raleigh, NC 27606
Maximum  Initial * - - © Wood Pole 919.829.0328
Time Before Reduction * _ _ () No Left Turn Sign (R3-2) ® | | DOCUII\:/Ilil;J"[ Bg'IL'ECSOSN/_\SLIIIi)ERED
Time To Reduce * - - o Drum N/A New Installation - Temporary Design(Phase 11) SIGNATURES COMPLETED
Minimum Gap - - (o] Skinny Drum N/A Prepared Tor the Orfices of: US 421-NC 16 at SEAL
Advance Walk - - Addison Avenue/ o ‘.gg;q'gz,,,o
Non Lock Detector - X Big Lots Entrance ;gk&%%%é;z
Vehicle Recall MIN RECALL - West U-Turn 5;4 seAL b :
Dual Entry - - Divsion 11 Wilkes County Wilkeshoro é_mi 047250 _,v_g
* These values may be field adjusted. Do not adjust Min PLAN DATE: May 2023 Reviewen By: L L., Stygles "’,:fs/(qu’GlNEeQ\\\)sﬁs
Green and Extension times for phases 2 and 6 lower 750 N.Creenfield Pkwy,Garner,NC 27529| PREPARED BY:  §,R. Chiluka REVIEWED BY: J. Ma "'/,,{"/:,‘\“ﬁ”(\:"\\\\‘\
than what is shown. Min Green for all other phases \ SCALE REVISIONS INIT. DATE DocuSigned by: 5/24/2023
should not be lower than 4 seconds. 0 49 """"""""""""""""""""""""""""""""""""""""""""" \%’E%WD\‘ e
N ‘— rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr SIGNATURE DATE
//// 1"=40" SIG. INVENTORY NO.  ||-1461T




